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ABSTRACT
Walter Edward Palmer: Changes in physical activitpommunity-dwelling older adults
associated with the Matter of Balance Volunteer Lagder Model program.
(Under the direction of Vicki S. Mercer)

Physical inactivity among older adults is a majoblpc health problem associated with
higher health costs and a variety of negative healtcomes. The Matter of Balance / Volunteer
Lay Leader Model (MOB/VLL) program is specificaltiesigned to “reduce the fear of falling
and increase activity levels among older adul®ie purpose of this study was to assess
changes in physical activity (PA) and fear of fagli(FOF) among MOB/VLL participants. A
MOB cohort (n = 56) completed a survey before ditef participating in a MOB/VLL class.

The survey included demographic, health, and fafte¥mation, along with the Rapid
Assessment of Physical Activity scale (RAPA), thetiities-specific Balance Confidence scale
(ABC), Fear of Falling Avoidance Behavior Questiaima (FFABQ), Self-Efficacy for Increased
Physical Activity scale (SEIPA), and the Outcomep&stations for Increased Physical Activity
scale (OEIPA). A Community cohort (n = 23) wasroéied from a local senior center to
complete the same survey on two occasions, fouksvagart (no intervention). These subjects
also wore step counters for seven days at basslidegain four weeks later.

In the MOB cohort, paired samples t-tests assedsauges in ABC, RAPAL, and the
MOB-PA scores from baseline to follow-up. Pearsarcerrelations were calculated between
MOB-PA and RAPA1 scores at baseline and follow-arpbfoth cohorts. A linear regression

model for change from baseline to follow-up in RAP#core was developed with age, gender,



race, sessions attended, ABC, RAPAL, MOB-PA, SEPEIPA, and FFABQ entered
simultaneously.

No evidence was found for an intervention effecM@B/VLL class participation on PA
levels or FOF. No evidence for the construct vaftidf the MOB-PA, as measured against the
RAPAL, was found in the MOB cohort. In the MOB cahonly baseline RAPA1 score was
predictive of post-intervention change in RAPAlrecoThese findings, coupled with the levels
and distributions of the RAPA1 and ABC scores, gsgthat the program may not be effective
in increasing PA, or older adults who might benefdst from the MOB/VLL program are not

being enrolled.
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CHAPTER 1: INTRODUCTION

Background

Physical inactivity among older adults is a majoblgc health problem(1) that is
associated with higher health costs(2) and a waokehegative health outcomes, including
obesity,(3) sarcopenia,(4, 5) osteopenia,(6, Bapsirosis,(6, 7) falls,(8) depression,(9)
loneliness,(10) social isolation,(11) fear of fad)j(12-15) frailty,(16) cognitive decline,(17, 18)
and mortality.(19, 20) Although terms suchsaslentaryphysically inactiveandinsufficient
physical activityregularly appear in the literature, they are nofarmly defined; yet they all
take as their referent the concepphbisically activewhich the Centers for Disease Control and
Prevention (CDC) defines as “engaging in modernatignisity activities in a usual week for
greater than or equal to 30 minutes per day, gréaae or equal to 5 days per week; or
vigorous-intensity activities in a usual week foeater than or equal to 20 minutes per day,
greater than or equal to 3 days per week or b@hy.The CDC defines physicalactivity as
“less than 10 minutes total per week of moderatagorous-intensity lifestyle activities.”, and
definesinsufficient physical activitgs “doing more than 10 minutes total per week oflenate
or vigorous-intensity lifestyle activities but letbgn the recommended level of activity”.(21)
Lifestyle activities include household activitiesq. moving around in your home and doing
housework), transportation activities (e.g. walkinghe store or a friend’s home) and leisure-
time activities. Leisure-time activities may inckightentional exercise or may consist of more
informal activities such as playing tennis, hikin@ncing, etc. Work-related physical activity

(occupational activity) is unaccounted for in th€42C definitions. Exercise is defined by the



CDC as “a subcategory of physical activity thgtlenned, structured, repetitive, and purposive
in the sense that the improvement or maintenanoa®br more components of physical fithess
is the objective.”(22)

Just as inadequate levels of physical activityaasociated with multiple morbidities,
researchers have reported that increased physittatyaby older adults can prevent, delay, or
ameliorate specific health conditions and/or tegmptoms, including functional status
decline,(23) arthritis,(24-26) depression,(27) dtals,(28) frailty,(29) cognitive dysfunction,(18,
30, 31) and hypertension.(32)

Despite this knowledge, and despite the effortmany governmental and private health
organizations to promote increased physical agtaihong older adults through the issuing of
policies, recommendations, and guidelines,(33-3) tf3e prevalence of physical inactivity
among older adults in the US remains high.(38-40¢dent study analyzing data from the 1998
2008 National Health Interview Survey found tha€n%0% of adults aged 65 and older were
physically inactive, and another 19% did not megtimum physical activity recommendations.
Less than 19% were classified as highly active.&@png the factors reported to be associated
with reduced physical activity among older adutts f@ar of falling and fear of the consequences
of falling.(12-15, 41-46) These fears also ranloagithe barriers to exercise among older
adults.(44, 47)

Howland et al (1993) found that nearly half of coomty-dwelling older adults
experienced some fear of falling, and Tinetti & &gdy (55) found that many older adults with
fear of falling responded to this fear by limititigeir activity. This limiting of activity is

theorized to initiate or continue a downward spafaheuromuscular deconditioning and reduced



physical capacity, thereby increasing, not decrggshe risk of falls and fall-related

injuries.(15, 48)

Rationale and Significance

TheA Matter of Balanc€MOB) program is an evidence-based cognitive-biinal
intervention program designed to “reduce the fédalong and increase activity levels among
older adults”.(49) A volunteer lay-leader adaptatid this program (MOB/VLL) was developed
in partnership by Southern Maine’s Agency on Agikigine’s Partnership for Healthy Aging,
Maine Medical Center Division of Geriatrics and theiversity of Southern Maine, School of
Social Work. The MOB/VLL program is currently beimmgplemented in over 35 states in the
US, and over 20,000 older adults have been thrangldOB/VLL program provided by
MOB/VLL Coaches, each under the oversight of onthefover 850 Master Trainers throughout
the country.(49) The number of Master Trainers @oédches, along with the number of
MOB/VLL graduates, continues to grow.(49)

The evidence for the effect on activity of the orvad MOB program, as well as the
MOB/VLL program, is based on self-reported activitgasures and activity intention measures,
neither of which are validated activity measurds%2) To date, no evaluation of program
effectiveness has examined the original MOB progoatne MOB/VLL program using

validated measures of activity.

Overall Goal
The overall goal for this dissertation research teasvaluate the effectiveness of the

MOB/VLL program in achieving its stated goal of reasing activity among program



participants. This dissertation focused on physactivity, rather than social or other types of
activity, as an outcome variable.

The dissertation research involved primary datéecbbn prior to and after an 8-week
MOBI/VLL class. The theoretical framework for thisidy (Figure 1) is based on the Theory of
Planned Behavior.(53) The MOB/VLL program is a dtiga-based intervention derived from
research by Lachman and colleagues.(54) The progrdesigned to modify multiple factors of
the model theorized to influence physical actilgyel, including fear of falling, outcome
expectations, self-efficacy for physical activiemd perceived behavioral control. However,
other theorized antecedents to increased physstaltg, including attitude toward physical
activity, subjective norms for physical activityengeived behavioral control of increased

physical activity, and the intention to increasgbal activity, were not measured in this study.

Model-based Measures
Activity Physical Assessment

The MOB/VLL First and Last Session Surveys incogbera truncated and modified
version of Physician-Based Assessment and CougsathirExercise (PACE), originally based on
a Stages of Change model for adopting a new hbatiavior, adapted to measure physical
activity.(51) This measure is referred to as theBMNLL physical activity measure (MOB-PA)
throughout this dissertation document. The MOB-BAgists of 6 statements of exercise level,
only one of which is to be selected (Instructiohdark only one circle to tell us how much you
are walking or exercising now.”). An example itelhdo not exercise or walk regularly, but |

have been thinking of starting.” Scores range ffiota 6. The MOB-PA is collected as a means



of ongoing evaluation of the MOB/VLL program. Nolidgation of the MOB-PA has been
reported in the literature.

The Rapid Assessment of Physical Activity (RAPA)(&ba self-administered validated
guestionnaire that quantifies both the level (mhéutes) and intensity (light, moderate, and
vigorous) of physical activity. The section of tRAPA that assesses aerobic activity, the
RAPAL, was used for this dissertation as the veddl@autcome measure of physical activity due
to its brevity and low-burden characteristicsqamparison to its validation measure, the
CHAMPS-PAQ) and the evidence for its moderate bbditgg and validity in the older adult
population. The RAPAL consists of 7 statement sieles in response to the question, “How
physically active are you?” An example item: “I smderate physical activities every week, but
less than 30 minutes a day or 5 days a week. N@&scircle one)”. Scores range from 1 to 7.

When more than one item is circled, the highesthems used.

Outcome Expectation for Increased Physical Actixggessment

The Outcome Expectations for Increased Physical/ig{OEIPA) scale was modified
for this study from the Outcome Expectations foekxse (OEE) scale, developed and validated
by Resnick and colleagues.(56, 57) The OEIPArnma item, 5-point Likert scale tool to
measure outcome expectations for exercise in aldelts. The OEIPA (see Appendix B) retains
the same items and scale as the OEE, but modifgewaording to refer to expectations for
increased physical activity rather than for exer¢es.g. “Increasing my physical activity would
make me feel more mentally alert.”) Examples of svlyincrease physical activity are given to

help illustrate the general meaning of the termsptaf activity.



Exercise Self-efficacy for Increased Physical Afstikssessment

The Self-Efficacy for Increased Physical ActivigEIPA) scale was modified for this
study from the Self-Efficacy for Exercise (SEE)|sageveloped and validated by Resnick and
colleagues.(58) The SEIPA is a nine item, 11-pbikert scale tool to measure self-efficacy for
exercise in older adults in the presence of spebdrriers to exercise. The SEIPA (see Appendix
B) retains the same items and scale as the SERduifies the wording to refer to self-efficacy
for increased physical activity rather than forreiee (e.g. “How confident are you right now
that you could increase your regular weekly physactvity if the weather was uncomfortable
(or unpleasant)?”) As with the OEIPA, examples alyg/to increase physical activity are given

to help illustrate the general meaning of the tphysical activity.

Fear of Falling Assessment

The Activities-Specific Balance Confidence (ABCakxis a 16-item tool developed by
Powell and Meyers(59) to assess fear of fallinggmmunity-dwelling older adults. Powell and
Meyers developed the ABC as a more situation-sigesuiccessor to Tinetti’s Falls Efficacy
Scale (FES) with a higher end range. Both scales ivased on Bandura'’s theory of self-
efficacy, in which fear naturally derives from lagkself-efficacy in a specific domain.(60)
Bandura acknowledged that fear may derive dirdobijn experience, but theorized that
experience provides the most compelling assessofieelf-efficacy. Therefore both the FES
and ABC seek to arrive at an overall "fear of fajll measure by an aggregate measure of self-
efficacy across multiple specific activities or,R@vell and Meyers(59) expressed it, “by
operationalizing ‘fear of falling’ as a continuurhself-confidence.” On the ABC, respondents

use an 11-point Likert scale to rate their levetofifidence in remaining steady and not losing



their balance while performing the activity desedifor each item. Higher scores indicate
greater balance confidence or less fear of fallifige ABC was selected for this study because of
its reliability and validity among community-dwel older adults, its validity for postal
administration, and its wide use in both clinicatiaesearch settings, making the findings of this
study directly comparable to other studies. The AB€ used in this study both as an outcome
measure in assessing the effectiveness of the MOBIMervention and as a predictor model

variable impacting both attitudes toward physicaivity and perceived behavioral control.

Activity Restriction Due to Fear of Falling Assessiin

The Fear of Falling Avoidance Behavior Questionm@ifFABQ) is a self-administered
14-item tool recently developed by Landers andeagjles (61) to quantify activity avoidance
behavior due to fear of falling. The FFABQ usesp@ott Likert scale, with higher scores
reflecting greater avoidance behavior or activéstriction. The FFABQ has a test-retest
reliability of 0.812 and a correlation of -0.678tlwthe ABC, indicating that the constructs of
balance confidence and activity restriction duéetr of falling are related but not the same.
Because the MOB/VLL is targeted at community-dwgjlolder adults who limit their physical
activity due to fear of falling, this population uld be expected to score high on the FFABQ.
Therefore the FFABQ was administered and examised@ossible predictor of physical

activity change at follow-up.

Dissertation Manuscripts
This dissertation research is comprised of thrediss, described below, and is presented

in a three manuscript format, with each manus¢r@ting its own tables, figures and references.



Manuscript 1: The effects of the MOB/VLL program ssif-reported physical activity and fear
of falling in community-dwelling older adults.

Aim 1: To determine changes from pre-interventiopost-intervention in a) physical activity,
as measured by both a standardized, self-repogsumeaf physical activity (RAPAL) and the
MOB/VLL program activity measure (MOB-PA), and leaf of falling, as measured by a
standardized self-reported balance confidence me#aBC).

Hypothesis 1a: Physical activity, as measured lByRAPAL, will change from pre to post
intervention.

Hypothesis 1b: Physical activity, as measured leyM©OB-PA, will change from pre to post
intervention.

Hypothesis 1c: Fear of falling, as measured byAB&, will change from pre to post

intervention.

Manuscript 2: Concurrent validity of the MOB/VLL@gram activity measure (MOB-PA) in
community-dwelling older adults. [Two cohorts weeeruited: The MOB cohort was recruited
from the rolls of upcoming MOB/VLL classes througihthe state of North Carolina. The
Community cohort was recruited from a senior cemézhapel Hill, NC.]

Aim 2.1 To determine relationships between MOB-RAres and RAPAL1 scores at baseline and
follow-up in both the MOB and Community cohorts.

Hypothesis 2.1: The MOB-PA will demonstrate conentwalidity (i.e. r > = 0.5(62) with the

RAPA1 at both time pointsr both cohorts



Aim 2.2 To establish preliminary evidence of thiatienship between MOB-PA scores and total
daily step counts (TDSC), as measured using aneaxooeeter-based step counter at baseline and
post-intervention follow-up in the Community cohort

Hypothesis 2.2: The MOB-PA will demonstrate conenatwalidity (i.e. r > = 0.5(62) with

TDSC at both time points in the Community cohort.

Aim 2.3 To establish preliminary evidence of thiatienship between MOB-PA scores and

daily minutes of moderate or greater intensity jptatsactivity (DMMPA) as measured using an
accelerometer-based step counter at baseline atdnpervention follow-up.

Hypothesis 2.3: The MOB-PA will demonstrate conentwalidity (i.e. r > = 0.5(62) with

DMMPA at both time points in the Community cohort.

Manuscript 3: Development of a regression modeiréalict physical activity change among
community-dwelling older adults following particiggan in the MOB/VLL program.

Aim 3: To determine the individual MOB/VLL partia@nt (e.g. demographics, self-efficacy,
etc.) characteristics that are correlated withange from baseline in a self-report measure of
physical activity (RAPAL) post intervention, anduse these variables, along with baseline
RAPAL, to develop a parsimonious linear regressiodel predicting post-intervention physical

activity change.



Figure 1: Physical Activity Theoretical Framewodk Study (based on théheory of
Planned Behavigr(highlighted boxes are targets of the MOB/VLL gram.)
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CHAPTER 2: MANUSCRIPTS

Manuscript 1: The effects of the MOB/VLL program ssif-reported physical activity and fear

of falling in community-dwelling older adults.

OVERVIEW

Physical inactivity in all age segments of the Wpydation is a growing public health
concern, and both hastens and exacerbates manyaoooymorbidities of later life. Increased
physical activity in older adults has been showdedtay or ameliorate many of these same co-
morbidities. Fear of falling is one of the barriesancreased physical activity, affecting a
significant number of older adults, with estimatasging from 26%(21) to 74%(22). The Matter
of Balance program (MOB) was developed by Tennstadtcolleagues to reduce fear of falling
and increase activity (functional, physical, andial) in older adults, and was later adapted by
Healy and colleagues(1) for delivery by lay volerteas the Matter of Balance Volunteer Lay
Leader (MOB/VLL) model program. The current stushaleiated the effectiveness of the
MOB/VLL program, in changing physical activity ugithe MOB/VLL program'’s activity
measure (MOB-PA) and the Rapid Assessment of PalyAtivity (RAPA1), and in changing
fear of falling as measured by the Activities-sfiedalance Confidence (ABC) scale. Subjects
(n = 61) were recruited from the rolls of upcoming MORBIVclasses.

Results: Paired two-tailed t-test statistics anafidence intervals were computed in an

available case analysis for the baseline and fellpWOB-PA, RAPAL, and ABC scores with

11



alpha set at 0.05. There were no significant effe€the MOB/VLL intervention on RAPAL,

MOB-PA, or ABC scores from baseline to follow-up.
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INTRODUCTION
Background

Humans appear to be built to be active.(2) Engamiramn adequate level of physical
activity is one of the most important personal @wsithat can be taken to improve and maintain
health. The definition of “adequate” is not rigmt rather can vary based on age and co-
morbidities. There is general consensus that healtter adults should get a minimum of 150
minutes of moderate-intensity aerobic physicalagtthroughout each week in bouts of at least
10 minutes each.(3-5) For healthy older adultssmay activity below this level is generally
considered inadequate, although when co-morbiditxest, the need for intensity and/or duration
adjustments is acknowledged. Maximum benefits apjoeaccrue from lifelong physical activity
engagement, yet evidence suggests that signifiirgfits can be obtained from even moderate
levels of activity begun and maintained in old &jePhysical inactivity in all age segments of
the US population is a growing public health conc&hysical inactivity both hastens and
exacerbates many common co-morbidities of later lricreased physical activity in older adults
has been shown to delay or ameliorate many of th&s® co-morbidities.

Many programs targeted at community dwelling olaldults are designed to increase
physical activity using multiple strategies, inalugl education,(6, 7) social marketing,(8)
telephone support programs,(9) group exerciseeta® pedometers,(10-15) walking
programs,(16, 17) Tai Chi,(18) and individuallyléaed exercises.(19, 20) Many of these
programs provide evidence of improved multiple trealitcomes for older adults. However,
many older adults, even when referred by a healté provider to a no-cost exercise program,

decline participation.(21)
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Fear of falling is included among the many barrtersicreased physical activity
identified in the literature. This fear affectsigrsficant number of older adults, with estimates
ranging from 26%(22) to 74%(23), depending on theutation and measurement instrument.
Approximately one third of older adults developearfof falling after experiencing a fall,(23)
while others may develop a fear of falling dueheit self-perceived physical limitations.(24, 25)
For some older adults this fear manifests as aghobia,(26) and for many it serves to curtail
their habitual physical activity and limit their@al engagement.(27)

The Matter of Balance program (MOB) was developgd énnstedt and colleagues to
reduce fear of falling and increase activity (fuotl, physical, and social) in older adults.(28)
In assessing the effectiveness of the MOB, thearekers employed a 7-item intended activity
measure rather than a direct measure of activitg. OB, originally developed for delivery by
a physical therapist (PT), was later adapted byyHmad colleagues(1) for delivery by lay
volunteers as the Matter of Balance Volunteer Lagder (MOB/VLL) model program in order
to reduce barriers to wide-spread community impletaieon (primarily the high cost and limited
number of available PTs to provide the programihéir translation study, they used a modified
version of the Physician-Based Assessment and @bngon Exercise (PACE), originally

developed as a readiness for exercise measure.

Rationale and Significance

Annually, thousands of community-dwelling older Bsltiake and complete MOB/VLL
classes, yet no validated instruments have beesl@®d or used to assess the effectiveness of
the MOB/VLL program in increasing physical activaynong those who successfully complete

the program. Ory and colleagues(29), in their stfdye implementation and dissemination of
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the MOB/VLL program in Texas, reported significamprovement (from 3.2 to 3.5 days/week
of at least 30 minutes of moderate-intensity phajsactivity, p < .001, Cohen-d 0.27) in

physical activity using a variant of the Behavidrask Factor Surveillance System (BRFSS)
survey items to assess physical activity, but didraport details of the measure for assessment
of its validity. They did report significant imprement in falls efficacy, as measured by a
modified Falls Efficacy Scale (FES).(28) Ullmanraé{30), in their study of the implementation
and dissemination of the MOB/VLL program in Soutér@ina(30), did not report on physical
activity outcomes, but did report significant impeonent in perception of ability to manage fall
risk and falls if they occur (FES) and mobility flemance (TUG). Neither of these studies
reported physical activity using the MOB-PA, altgbuboth reported having access to the MOB-
PA data. This study is important because, by fomsn validated measures of both fear of
falling and physical activity, it provides evidenice the effectiveness of the MOB/VLL program

in achieving its intended outcomes of increaseiactind reduced fear of falling.

Objectives

The purpose of this study was to evaluate the effEress of the MOB/VLL program, as
implemented in North Carolina, in increasing phgbactivity, as measured by both a
standardized, self-report measure of physical &igtfRAPA1) and the MOB/VLL program
activity measure (MOB-PA), and decreasing feamatlirfg, as measured by a standardized self-
reported balance confidence measure (ABC), amass @articipants. The outcomes of
increased functional and social activity, also ¢deg by the MOB/VLL program, were not

assessed.
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Aim: To determine changes from pre-interventiopaost-intervention in a) physical
activity, as measured by both a standardized,reptirt measure of physical activity (RAPA1)
and the MOB/VLL program activity measure (MOB-PAhd b) fear of falling, as measured by
a standardized self-reported balance confidencesunedABC).

Hypothesis a: Physical activity, as measured byRA®AL, will change from pre to post

intervention.

Hypothesis b: Physical activity, as measured byMiaB-PA, will change from pre to

post intervention.

Hypothesis c: Fear of falling, as measured by tB&€Awill change from pre to post

intervention.

METHODS
Study Patrticipants

This was a non-randomized pre-post interventiodystRarticipants were community-
dwelling older adults ages 60 years or older. Bigdnts were recruited from the registration
rolls of MOB/VLL classes scheduled to take plac&lorth Carolina over an 18 month
recruitment phase. In order for the sample to bepesentative as possible of all MOB/VLL
participants, participants were excluded only éthvere unable to read or write English well
enough to read and complete the study survey. fiteevention, the MOB/VLL class, was
provided by organizations in the community indepardf the researcher.

The study was approved by the University of Nortrdlina at Chapel Hill Institutional
Review Board, and all potential participants wer@vmled with a description of the study prior

to participation. An IRB waiver for written inforrdeconsent was obtained.

16



Recruitment

MOB/VLL Master Trainers and other individuals invetl in hosting and organizing
MOB/VLL classes assisted the research team wittuitacent by mailing study recruitment
packets to participants enrolled in upcoming MOBIMilasses. Each recruitment packet
included a letter of introduction, an informatidrest about the study, multiple data collection
instruments bound in a single survey booklet, tagifd selection sheet, and a pre-addressed
postage-paid envelope in which to return the subamklet. Up to $15 in gift card incentives
was provided for each subject; $5 for return oftieeline survey and $10 for return of the

follow-up survey.

Procedure

Approximately two weeks prior to the beginning afcheduled MOB/VLL class,
individuals enrolled in the class were recruitea mail to participate in the study. These
potential subjects received the recruitment papketiously described. Those who consented to
be in the study completed the data collection betodhd returned it, along with the card
selection form, in the postage-paid envelope.

After the last scheduled session of the MOB/VLLsslasubjects received by mail a
second packet with a booklet containing the pastruention data collection instruments and a
gift card selection form, both to be completed egtdrned in the postage-paid envelope also

provided.
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Data Sources

Data were obtained from two main sources: 1) eabfest’s pre and post intervention
data (collected by mail) and 2) the MOB/VLL prograacords (collected onsite as part of
MOBI/VLL class sessions). Program records includéehdance records and First and Last
Session Surveys administered and collected by tOBMLL Coaches as part of the program’s

established self-evaluation procedures.

Assessment Instruments

Subjects completed the mailed study data collegtistruments at a place and time of
their own choosing. The data collected directlyrirsubjects included demographics, health and
falls history, the Rapid Assessment of Physicaivligt (RAPA), and the Activity Specific
Balance Confidence Assessment (ABC). Total timeotoplete all assessments was estimated to

be 15 minutes.

Activity Assessment

The MOB/VLL First and Last Session Surveys incogbera truncated and modified
version of the Physician-Based Assessment and @bng®on Exercise (PACE) to measure
exercise level.(1) Although the PACE in its oridifirm was developed based on a Stages of
Change model for adopting a new health behaviowatidation has been reported in the
literature for this modified version’s use as agbal activity measure. This measure is referred
to as the MOB/VLL physical activity measure (MOB-P#roughout this manuscript. The
MOB-PA consists of 6 statements of exercise lemally one of which is to be selected

(Instructions: “Mark only one circle to tell us honwch you are walking or exercising now.”).
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An example item: “I do not exercise or walk reglyabut | have been thinking of starting.”
Scores range from 1 to 6. The MOB-PA is collecte@ aneans of ongoing evaluation of the
MOB/VLL program. No validation of the MOB-PA hasdereported in the literature.

The Rapid Assessment of Physical Activity (RAPA)(&la self-administered validated
guestionnaire that quantifies both the level (méutes) and intensity (light, moderate, and
vigorous) of physical activity. The RAPA consistdwo sections: the RAPAL, an assessment of
aerobic activity, and the RAPA2, an assessmenttofity designed to improve strength &
flexibility. These two sections are scored separatdthough the complete RAPA was
administered, only the RAPA1 was used to assessigdi\activity. The RAPA2 was designed to
assist clinicians in assessing risk factors fdsfahd was not intended or validated for use in
tracking changes.(32) The RAPAL1 was used for tludysas the validated outcome measure of
physical activity due to its brevity and low-burdemaracteristics (in comparison to its validation
measure, the CHAMPS-PAQ) and the evidence for addemate reliability and validity in the
older adult population. The RAPAL consists of Testeent selections in response to the question,
“How physically active are you?” An example itenhdd moderate physical activities every
week, but less than 30 minutes a day or 5 dayssk.w¥es No (circle one)”. Scores range from

1 to 7. When more than one item is circled, thdésj number is used.

Fear of Falling Assessment

The ABC scale is a 16-item tool developed by Poaetl Meyers(33) to assess fear of
falling in community-dwelling older adults, basedpart on Bandura’s assertion that low self-
efficacy is a direct cause of fear.(34) Each itentlee ABC is rated using an 11-point Likert

scale. Talley and colleagues (35) evaluated thehmsyetric properties of the ABC when self-
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administered via the mail to community-dwelling v@hwomen and found good internal
consistency (Cronbach alpha: 0.95), concurrentitgl{r = -0.61, p < .001) when measured
against the Survey of Activities and Fear of Fgllin the Elderly (SAFE), and construct validity
when compared to the SAFE and Medical OutcomesySShart Form 36 Survey (SF-36)
subscales and clinical measures including the Batgnce Scale € .57, p <.001), gait speed

(r= .51, p<.001), and the Timed Up and Go Test (TUGF (.39, p <.001).

Sample Size

The developers of the MOB, Tennstedt and collea(@®)sdid not directly measure
activity as an outcome, but instead employed &mintended activity measure. The effect size
for intended activity was small (0.20) at six weekst intervention. In reporting on the
MOB/VLL implementation, Healy and colleagues(1) dit report effect size or the data
required to calculate effect size for physicahatti In a Cochrane review(36) of interventions
for promoting physical activity in adults, the I®luded studies with continuous data for self-
reported physical activity had effect sizes randnogn .15 to .41. As this study measured
physical activity only one week post interventiamen the effect is theorized to be at its
maximum, this study was designed to detect a moel@r=0.5) effect size (37).

Survey response rates from older adults vary censidy in the literature. Older adults
respond at higher rates than do young adults,(38vétnhen at higher rates than men,(40) and
those who receive monetary incentives respondgaiehirates than those who do not receive
incentives.(38) Response rates from postal surfvays been as high as 69% (41) and 61%,(42)
for some surveys and as low as 33% for a natioostiap survey of respiratory health in

Sweden.(40) Given that this study did not recmatrf the general population but rather from
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among individuals enrolled in an upcoming MOB/VLbauwse, a conservative 30% response rate
was estimated.

Reports of attrition rates also vary consideraHlgaly and colleagues(1) found that, of
the original subjects agreeing to be in the std@9p remained in the study at the 6 week follow-
up. This study used a more conservative 35% attritate estimate. Because multiple subjects
were likely to be recruited from the same MOB/VUass and thus potentially share racial,
ethnic, and socio-economic characteristics, intamidio receiving the intervention in the same
MOB/VLL course, a sample size calculation adjusthwvesss made to correct for group effect.
Smeeth & Ng(43) calculated intraclass correlatid@€) (how similar patients were to each
other) across primary care clinics for a varietglafical measures for adults aged 75 years or
older in the UK. Although no measures of regulaygital activity were presented, ICCs for
seven items indicating physical capacity (dresself§ washing all over, cooking a hot meal,
using stairs, doing light house work, walking 5@dgadown the road, and doing shopping)
ranged from 0.006 to 0.020, with an average ICQ.015. Based on the likelihood of recruiting
a similar age and geographically clustered sanapt®nservative estimate of 0.025 for the ICC
was used for the physical activity outcome variable

The statistical significance level was set at @Q@&iori. In order to detect a moderate
effect size (0.5)(37) with power at 80% and thénested design effect (ICE 0.025)(44), a
follow-up sample size of 37 was calculated.(45)téi@ceg in the above estimates of response rate
(30%) and attrition rate (35%), an estimated 199e¢s needed to be mailed to MOB/VLL class

participants to obtain data for a sample of 37.

21



Statistical Analysis

All statistical analyses were conducted using SPEE0 for Windows. Baseline
characteristics were computed (mean, range, atrbdison) for all subjects, subjects followed,
and those lost to follow-up. Baseline demograpdedf-rated health, and falls variables were
compared using Pearson’s chi-square for categorazébles and 2-tailed t-tests for continuous
variables to detect differences between the follgnand lost to follow-up subjects. Paired t-test
statistics and confidence intervals were computedhie MOB-PA, RAPAL, and ABC scores at

an alpha level of 0.05.

RESULTS

A total of 9 MOB/VLL class provider organizationgraed to assist with subject
recruitment from among those enrolled in their upteg MOB/VLL class. (Figure 1) A total of
108 recruitment solicitation packets were deliveiethe MOB/VLL class provider
organizations for addressing and delivery to paaéstibjects. Of these packets, 15 were known
to have not been addressed to potential subjedtseogrovider organizers (fewer enrollees than
packets sent, unknown mailing addresses, and uifiddreasons), resulting in a maximum of
93 recruitment solicitation mailings. A total of 8hseline surveys (response raté5.6%) were
returned. One survey was completed containing coetbinformation for two people, and was
thus excluded. Four surveys were completed afeed#tte of the first class session attended by
the subjects and were therefore excluded from arsalyherefore, valid Baseline surveys were
obtained for a total of 56 subjects (valid resparede= 60.2%). All 56 of the baseline surveys

contained valid RAPAL scores. Fifty five of the Bseline contained valid ABC scores.
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Missing MOB/VLL first session survey data (MOB-PAle to lost or incomplete records,
resulted in a total of 42 subjects with completsdbae data for all three outcome measures.

All 56 subjects who returned a baseline survey weaided a follow-up survey. Forty
eight (85.7%) of these subjects returned a valitbiseup survey (attrition rate 14.3%). All of
these subjects had valid RAPA1 and ABC scoresty fiire of the subjects had valid MOB-PA
scores. There were 34 subjects with compete basatd follow-up RAPAL, ABC, and MOB-
PA scores. Figures 2a, 2b, and 2c show respectirelgistributions of ABC, RAPA1, and
MOB-PA scores at baseline.

The baseline descriptive statistics are shown ivield. There were no differences
between the followed group (BW56) and the lost to follow-up (8) group for ageighe, BMI,
RAPAL, or ABC scores. All 8 subjects lost to follayp were white and female, compared to
85.4% white and 77.1% female in the followed grolipe lost to follow-up group was higher
functioning, with higher (p < 0.001) MOB-PA scorésyer (p < 0.01) number of injurious falls
in previous year, and lower 0.01) number of medically treated falls in previgesr than the

followed group.

Effect of the intervention on outcome variables

Paired 2-tailed t-test statistics and confidenterirals were computed in an available
case analysis for the baseline and follow-up MOB-RAPAL, and ABC scores at an alpha
level of 0.05 (Table 2). There were no significaffects of the MOB/VLL intervention on
RAPAL (p= 0.37, Cohen’s & 0.17), MOB-PA (p= 0.33, Cohen’s & 0.17), or ABC (p=
0.33, Cohen’s & 0.08) scores from baseline to follow-up. The resafta post-hoc analysis in

which subjects with RAPAL scores of 6 and 7 weneaeed from analysis are presented in
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Table 3. The results of a post-hoc analysis in twligbjects attending less than 5 sessions were

removed from analysis are presented in Table 4.

DISCUSSION:

Our recruitment response rate (65.6%) was highaar te anticipated, and may have
been due to our recruiting older adults (who vadentat higher rates than younger adults(38-
40)), targeting of a specific intervention popuwati and incentive provision. Our attrition rate of
14.3% was considerably lower than that (25%) regabity Healy and colleagues(1) for their six-
week follow-up questionnaires. As a group, our basesample consisted of a higher percentage
of women compared to all adults ages 60 years ket m North Carolina(46) (80.4% vs.
55.8%) but a similar percentages for Whites (83v8%80.3%) and African Americans (14.3%
vs. 16.9%) . The percentage of women in this stuay similar to that reported by Healy
(86%)(1), Ullmann (86%)(30), and Ory (89.9%)(29eTaverage age (77.8 years) of the
subjects in this study was similar to that repotigdHealy (78.7)(1), Ullmann (75.4)(30), and
Ory (77.0)(29). Healy and colleagues(1, 29) repbttat MOB-PA scores (referred to in their
findings as PACE scores) statistically significgnticreased from 4.80 at baseline to 5.45 six-
weeks post intervention. Ullmann and colleaguesdidreport on physical activity, but did
report that age-adjusted Timed-Up-and-Go scoréiststally significantly decreased (improved)
from 13.0 seconds at baseline to 11.7 secondsimestention. Ory and colleagues(29) reported
statistically significant ‘modest effects’ in nunrlad days physically active as a result of
MOB/VLL patrticipation (baseline 3.2 days, Follow-up 3.5 days).

Based on Tennstedt and colleagues’ original MOHBysand the subsequent MOB/VLL

studies(1, 28-30), we hypothesized that physic@iac as measured by both the RAPA1 and
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the MOB-PA, would change from pre to post interi@mtWe further hypothesized that fear of
falling would change from pre to post interventidhese hypotheses were not supported. These
findings cannot be directly compared to findingmirprevious studies (1, 28-3@)the MOB
and the MOB/VLL programs, as different methods arehsures were used to assess program
outcomes. In Tennstedt and colleagues(28), thesliaseasure comparable to the ABC, the
study’s modified falls efficacy scale, had sigeréiint but small effect (Cohents= 0.20) at 6-
weeks post-intervention, but only among subjecte sdmpleted at least 5 of the 8 sessions. The
closest measure to the RAPA1 or MOB-PA, the magbddntrol score used in the study, had
significant but small effect (Cohents= 0.13) 6-weeks post-intervention for all subjedise
similarity of the effect sizes on these generadhated measures suggest we may have found
significant small effects with a larger sample size

There are several possible reasons for our findifigst, this study was small, powered
to detect a moderate or larger effect size. Calicuia of Cohen’s d values for all three outcome
variables reveal very small effect sizes. SteffeBéhey calculated minimal detectable change
(MDC) values of 18 to 38 from multiple studies reed in the literature, and calculated an
MDC of 13 for the ABC among patients with Parkinsotisease, rendering the small change of
1.4 clinically insignificant. It is possible thestmuments used in this study may have been
inadequate to detect moderate individual changesaitticular, the RAPA1L, with a 7 point
range, may not have enough sensitivity over thgea scores of the target population. Ten
(20.8%) of the baseline RAPAL scores had a valuk(otiling effect), effectively reducing the
sample size to 41, the number who could possiblg Ishown improvement in RAPA1 scores
following the intervention. Similarly, the MOB-PAak only a six point range, and 18 (47.4%) of

the followed subjects had MOB-PA scores of 6 (ngikeffect), effectively reducing the sample
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size to 20. However, while there was no signifidactease in MOB-PA score in the study
sample, (Baseline score4.6, Follow-up score 4.9, change= 0.29, p= .33), Healy and
colleagues(1) found a significant increase in MOBdeores two weeks post-intervention,
(Baseline score 4.8, 2 weeks post intervention scer®.4, changes 0.6, p <.001). While the
lack of significance for 50% smaller MOB-PA scotenge in this study is not surprising given
the small sample size, the 0.47 lower baselinees@#spite the ceiling effect for RAPAL and
MOB-PA scores) in this study indicated a largerepatl for increased scores, which did not
occur. An alternative possibility is that the MOBA/ program’s recruitment and enroliment
processes (which are independent of study enrotjmesulted in enrollees with relatively
higher levels of physical activity (Mean baselin@FRA1 score= 5.0, where 5= "l do vigorous
physical activities every week, but less than 2@ubes a day or 3 days a wegland lower fear
of falling, as indicated by higher ABC scores (Mdmseline ABC score 69.8, which is just
beyond the cut point (67) indicative of an increhsek of falling(47). Both activity scores
(MOB-PA and RAPAL1) display distinctly bimodal digtutions. These findings suggest that a
significant percentage of the class enrollees nwmyeflect the intended population for which the
MOB/VLL intervention was designed, and thus may menefit from participation.

Another possibility is that our outcomes were akeldoy our collection of subject data
independent of the MOB/VLL classroom environmeim§, setting, instructors), in contrast to
the methods described by Healy(1), Ory(29), andhdhin(30), by which measures were derived
from the program fidelity measures administeretheFirst Session Survey and Last Session
Survey(1, 29), or additional measures were adnarestas part of the first and last MOB/VLL

sessions.(30)
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Another possibility is that, while the interventiorierval in this study for all but two
MOBI/VLL classes (20 subjects) was eight weeks Ekiem/week), in the Texas MOB/VLL
implementation and dissemination study reporte®@hy(29) the MOB/VLL intervention was
more intense, with 2 sessions/week over four weeksay be that the intervention is more
effective at this higher intensity level. Alterivaty, it is possible that the MOB/VLL
intervention is not effective in this sample. Theartodal distribution of RAPA1 scores could
support the theory that high-activity level subge@ = 25) inappropriate for the intervention,
obscured a true effect with the remaining low agtipopulation. In the post-hoc analysis of
lower RAPAL scoring subjects, the non-significantscores changes for the ABC and the
MOB-PA persisted, while a large (Cohen’sd..17) significant score change (p <.001) was
detected for the RAPAL variable. Although this supg a conjecture of inappropriate
enrollment, caution must be exercised in interpgethese results (the mean of the lower half of
a normally distributed variable X may be lower tihea mean of an uncorrelated variable Y
which has the same range and distribution of Xashematically deterministic outcome).
Further complicating the interpretation of this lgges, the mean baseline ABC score in this low
activity sub-population was actually higher (7218n that of the full sample (69.8), which
indicates the more highly active subjects remowetthis analysis had greater fear of falling, not
lesser. Although an intention to treat analysis e@sducted, the MOB/VLL model has
determined the number of sessions attended atthéanrollee to have “completed” the
MOBI/VLL class. In the post-hoc analysis of subjegt® attended 5 or more sessions, 43 of the
48 follow-up subjects met the “completed” definitidn this group, there were no significant
effects of the MOB/VLL intervention on RAPA1, MOBARor ABC scores from baseline to

follow-up.
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Strengths

The strengths of this study were: 1) use of vaiidaheasures of physical activity and
fear of falling; 2) recruitment of subjects alreasyolled in an upcoming MOB/VLL class, thus
reducing recruitment bias to participate in the M@B. program. This method of subject
recruitment allowed for the assessment of the MQB/¥s implementednaking the findings

more generalizable to the MOB/VLL program bothetatle and nationwide.

Limitations

The present study had several limitations. Fihs&,dample was small and only powered
to find a moderate effect. A larger sample wouldehprovided more power to examine sub-
populations in which clinically significant chang@sy occur. A second limitation was the lack
of a control group in this study. In a cohort adel adults assumed to be limiting their activity
due to fear of falling, it is possible that theeintention may have been protective of function,
serving to maintain activity levels which might ettvise have declined. Myers et al 1998(48)
reported stability in ABC scores (baselmé&5.5, SD= 27.1) of higher functioning community-
dwelling older adults over one year, although aecln ABC scores was observed in a
retirement community cohort over an 11-week perdiden the similarity of our sample to the
higher functioning community-dwelling older aduitsthe Myers study and the short interval
between baseline and follow-up, control group chectiuring the study interval seems unlikely.
A third limitation was the low resolution of the RA1 measure, making it relatively insensitive
to small changes in physical activity levels. Gitka low item number (7) and wide activity
range covered by the RAPAL, a change in scoreanfidably represents a clinically significant

change, yet clinical significance may exist atwdolevel. A review of the literature did not
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uncover reports of MDC for the RAPA. Although thARRA was selected for its relatively low
subject burden, an activity measure such as then@@onty Healthy Activities Model Program

for Seniors (CHAMPS) questionnaire(49), validatedi¢tect change over time, may be a better
measure to detect smaller changes in this populatowever, given the absence of clinically
significant changes in the ABC also, the use ofoaensubject-burdensome self-reported physical
activity measure like the CHAMPS would need toumified, and more objective measures of
physical activity (e.g. step counters) should besatered. A fourth limitation was the relatively
small number (8) of MOB/VLL classes from which sedis were recruited and from which
complete records were obtained. The characteristittse enrollees in MOB/VLL classes in
which class organizers were unwilling or unabl@rtovide recruitment assistance may have
been significantly different from that of our samglroup. A fifth limitation of this study was its
dependence on volunteers from among the MOB/VLEgEnrollees. Although the subject
recruitment response rate was good (63.5%), ottarchof the enrollees did not participate.
Individuals who volunteered to be in this study rhaye varied significantly from the non-
subjects in the class. A study in which all enedi@articipate, as has been previously reported

on in Texas(29) and South Carolina(30) would elagpotential subject volunteer bias.

Conclusions

This study found no evidence to support an incr@apéysical activity and/or a
reduction in fear of falling following participatioin the MOB/VLL program.

Further research is needed to determine the malgndtithe intervention effect in this
population, in sub-groups of this population, anidhproved MOB/VLL program recruitment

and enrollment efforts will better attract oldeutsd for which the program has a therapeutic
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effect. A larger sample size from the North Cam@lpopulation of MOB/VLL enrollees, with
participation of all class enrollees, coupled vatiective measures of physical activity, would
also allow us to determine both the short termthedonger term effects (including falls

reduction) of the MOB/VLL program.
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Table 1: Sample Characteristics

Variable Baseline| Participanty Participants| Test | 2-tailed

followed | not followed| Statistic| Sig.

N 56 48 8
Age (SD) 77.8(9.7) 77.6 (9.5)| 79(7.0) | t-0.4| p=0.72
Female N (%) 45 (80.4) 37 (77.0) 8(100.Q)y°=2.3|p=0.13

Hispanic (%) 0 (@ 0 (0y 0 (of
Non-Hispanic: American Indian ar 1 (1.8f 0 (0) 1(12.5) |¥*=6.1|p=0.01"

Alaska Native N (%)
Non-Hispanic: Black or African | 8 (14.3) 7 (14.6) 1(12.5) | ¥*=0.2|p=0.88
American N (%)

Non-Hispanic: White N (%) | 47 (83.9)| 41 (85.4) 7(87.5) | x¥*=0.6 | p=0.46
Height inches (SD) 64.7 (3.6)64.7 (3.7)| 64.6 (2.9)| $0.0 | p=0.97
Weight Ibs (SD) 168 (45] 172 (45 145 (46) =1.6 | p=0.12
Health status [range 0 — 10] (SD), 6.7 (1.7) | 6.7 (1.7) 7.0(1.8)| #-0.5| p=0.64
# Falls in Last Year (SD) 1.6(24) 1.7 (2.6) QaLeLy t=1.2 | p=0.24
# Injurious Falls in Last Year (SD)0.5(1.3)| 0.6 (1.4) 0 (0) %27 | p=0.01
# Treated Falls in Last Year (SD) 0.3 (0.8) | 0.3 (0.8) 0 (0) 2.7 | p=0.01
Baseline ABC Score (SD) 70.6 (16.8p.8 (16.8) 75.7 (10.5)| &-0.9 | p=0.38
Baseline RAPAL Score (SD) 5.0 (£6) 5.0 (1.6) 4719 | t=14 | p=0.17
Baseline MOB-PA Score (SD) 48 (1.6) 4.6(1.6) @®)p t=-5.2| p<0.01

a: Age data missinga 1

b: Ethnicity data missing a 30
c: Also identified self as White
d:iy?=6.1

e: RAPAL data missing®a 1

3
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Table 2: Paired 2-tailed t-tests of Baseline tbhdvoup Scores.

Measure N Baseline| Follow-up Change t (df) 2-tailed | Cohen’s
Mean (SD)| Mean (SD) | Mean (SD) Sig. d
ABC 48 | 69.8 (16.8) 71.3(17.8) 1.4 (10.1) 0.98 (47) =0.33 0.08
RAPAL | 48] 5.0(1.6) 5.3 (1.4) 0.29 (1.7)) 091 (47) =937 | 0.17
MOB-PA | 35| 4.6(1.7) 4.9 (1.4) 0.29 (1.7))] 0.98(34p=0.33 | 0.17

Note: available case analysis
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Table 3: Paired 2-tailed t-tests of Baseline tbhdvaup Scores. Cases with RAPAZ.

Measure | N Baseline | Follow-up Change t (df) 2-tailed | Cohen’s
Mean (SD) | Mean (SD) | Mean (SD) Sig. d
ABC 23| 72.0(24.7)] 729 (14.4 0.9 (8.5 0.5(22) =p.61 0.06
RAPA1 | 23| 3.6(0.9) 5.0 (1.5) 1.4 (1.7) 4.0(22) p.e1 1.17
MOB-PA | 17| 4.2 (1.8) 4.5 (1.7) 0.3 (1.6) 0.8 (16) =p.46 0.17

Note: available case analysis
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Table 4: Paired Samples T-Tests of Baseline tooellp Scores. Cases with Days

Attended>5.
Measure| N| Baseline| Follow-up Change t (df) 2-tailed | Cohen’s
Mean (SD)| Mean (SD) | Mean (SD) Sig. d
ABC 43| 70.8 (16.4)| 72.4(18.0)| -1.6(10.4) -0.6 (42)p=0.31| -0.15
RAPA1 | 43| 5.1(1.6) 5.2 (1.4) -0.2(1.9) -1.0(4R)p<0.53 -0.11
MOB-PA | 33| 4.6 (1.7) 4.9 (1.4) 0.3(1.8) -1.0(3Rp=0.33 0.17

Note: available case analysis
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Figure 1: Consort Chart
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Subjects with valid RAPA1 and ABC scogeords at Follow-up 48
Subjects with valid MOB-PA score recoat Follow-up= 35
Subjects with compete RAPA1, ABC, and MOB-PA scerel!
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Manuscript 2: Concurrent validity of the MOB/VLL@gram activity measure (MOB-PA) in
community-dwelling older adults.
OVERVIEW

Despite the known benefits of regular physicalatgti almost 70% of older adults do not
meet the guidelines set by the US Department ofthleaad Human Services’ 2008 Physical
Activity Guidelines for Americans. Estimates in fiterature of the percentages of older adults
who meet physical activity guidelines ranged fro®m46 to 59.7% when measured by self-
report, but from only 6.3% to 8.5% when measureddnelerometry. ThA Matter of Balance
Volunteer Lay LeadefMOB/VLL) program was developed in recognitiontbé downward
spiral of deconditioning often associated with feafalling, and the program is specifically
targeted to older adults with a fear of falling as$ociated activity restriction. The purpose of
this study was to determine the concurrent validftthe MOB/VLL program’s internal physical
activity measure (MOB-PA). Among the MOB/VLL classrollees (MOB cohort) the MOB-PA
concurrent validity was assessed using the aesauition of the Rapid Assessment of Physical
Activity Survey (RAPA1), a validated physical asgtivmeasure. Among community-dwelling
older adults (Community cohort), the MOB-PA coneumtrvalidity was assessed using both the
RAPA1 and StepWatch™ step counters.

Sixty one subjects were recruited from nine clagsé&orth Carolina, 56 of whom
completed valid baseline surveys. Incomplete osimgsMOB/VLL program records resulted in
42 subjects available for baseline complete-caal/sis, of whom 38 (90.5%) responded to the
Follow-up Survey. Incomplete or missing MOB/VLL jgram records resulted in 34 subjects

available at follow-up for complete-case analyses.
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Twenty three subjects who were recruited from thramunity to wear step counters
completed baseline surveys and wearing of theiapter for at least four out of a total of
seven days. Fourteen were later available to paatie in the 4 week follow-up portion of the
study, all of whom successfully completed the f@Hop survey and the second wearing of the
step counter.

There were no statistically significant correlagdretween the MOB-PA scores and
RAPAL scores in the MOB cohort at baseline or fgtap. At baseline, the correlation between
the MOB-PA scores and RAPAL scores in the Commuuhport was statistically significant for
all subjects (= 23,r = 0.72, p <.001), as was the relationship betweeM@B-PA scores and
total daily step counts (TDSC) scoresq(123,r = 0.44, p= .034). Among the followed subjects,
there was no correlation at follow-up between tHeBAPA, the TDSC, or the daily minutes of
moderate physical activity (DMMPA). Among the folled subjects, no correlations between
the MOB-PA, the TDSC, or the DMMPA at baseline cbloé computed (all baseline MOB-PA
values had the highest possible score of 6). Tipetinesis of moderate & = 0.5) concurrent
validity between MOB-PA scores and RAPA1 scores suggported only in the Community
cohort € = 0.72) and only at baseline, not at follow-up. Tlypdthesis of moderate ¢ = 0.5)
concurrent validity between MOB-PA scores and TB80res and DMMPA scores in the
Community cohort was not supported at either baser follow-up These findings do not
provide significant support for the use of the MOB-as a measure of physical activity in the
MOB/VLL cohort sampled in this study, and cast dooiv previous reports of the efficacy of the

MOB/VLL program that have used the MOB-PA measure.
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INTRODUCTION
Background

Costs of physical inactivity among older adults significant and growing in multiple
domains, including public health (economics, maitigjd mortality), family unity (caregiver
burden and stress), and the individual (personahites, mobility, & quality of life).(1)
Increased levels of regular physical activity, Wieetachieved by means of formal structured
exercise or leisure and lifestyle activity changeserse or reduce multiple comorbidities
prevalent in the older adult population, includotzesity,(2) diabetes,(3) arthritis,(4) cognitive
dysfunction,(5) and hypertension.(6) Despite tHesavn benefits of regular physical activity,
almost 70% of older adults do not meet the guiésliset by the US Department of Health and
Human Services’ 2008 Physical Activity Guidelines Americans, as measured by self-
report(7, 8). A 2011 study of the NHANES 2005-2@6a found that percentages of adults aged
60 years and older who met physical activity gureed ranged from 46.9% to 59.7% when
measured by self-report, but from only 6.3% to 8\sBen measured by accelerometry.(9)

Community-dwelling older adults have been targetet interventions using a variety
of approaches, all with the common goal of increg$heir levels of physical activity. These
approaches have included group exercise classemliddually tailored exercises, (11, 12)
walking programs,(13, 14) Tai Chi,(15) pedometé&&21) telephone support programs,(22)
education,(10, 23) and social marketing.(24) Mahthese programs have been found to
improve multiple health outcomes for those oldarlsdwvho choose to participate. However,
many older adults, even when referred by a healté provider to a no-cost exercise program,

decline participation.(25)
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Among the many factors thought to contribute ts #pidemic of inactivity among older
adults is fear of falling. Howland and colleagu26)(found that fear of falling was experienced
by over half of a sample of older adults in pulsknior housing, and over half of those who were
fearful indicated that they curtailed their acie® due to that fear. This self-imposed limiting of
activity is theorized to initiate or continue a domard spiral of deconditioning and reduced
physical capacity, thereby increasing, not decrggshe risk of falls and fall-related injuries

(27, 28)

Rationale and Significance

Research has demonstrated the short-term effidamyaoy interventions designed to
increase physical activity among healthy, but invagtolder adults by means of prescribed
home-based exercise programs, group-based exprogeams, and ‘exercise and
encouragement’ programs.(29) A wide range of natiaegional, and local programs have been
created to encourage older adults to be more philysective, often focused on addressing
barriers, real or perceived, to exercise by oldelta. Public policy programs(30) have been
developed to encourage changes in community iméretsire (e.g. roads, sidewalks, crosswalks,
public transportation) to create more opportunite¥svalking for transportation and recreation,
as well as better access to exercise facilitiemi€&sScommunity organizations that promote
physical activity focus efforts towards multiplegegents of society, including older adults.(31)
Others focus exclusively on older adult exercisggpams.(32, 33)

TheA Matter of Balance Volunteer Lay Lead®OB/VLL) program and the original
physical therapist-delivered interventigiMatter of BalancéAMOB) program from which it

was translated, were developed in recognition efdibwnward spiral of deconditioning often
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associated with fear of falling. The MOB/VLL prognas specifically targeted towards older
adults with a fear of falling and resultant acgwiestriction. The goal is to reduce that fear.
During the eight, 2-hour sessions of this hightystured cognitive-behavioral intervention,
participants are taught to view fear of falls aalisfrisk as controllable, to set reasonable goals
for increased activity, to make environmental clesntp reduce falls risk, and to associate
increased physical activity with increased streragttl balance. This four pronged strategy seeks
to reduce fear of falling by increasing self-effigdor preventing falls and controlling the
consequences of a fall.(34)

In 2008, Healy and colleagues (35) reported on nreasdeveloped during the AMOB to
MOB/VLL translation process to assess fear offiigliand level of exercise activity and
incorporated into the MOB/VLL fidelity monitoringrpgram. The physical activity measure
(MOB-PA) uses a modified version of the first dixms of the Physician-Based Assessment and
Counseling on Exercise (PACE) instrument develdpedeasure readiness for exercise.
Although MOB-PA scores have been found to incresageificantly after participation in
MOB/VLL(35), the measure’s concurrent validity wgbtandard measures of activity is not
known.

The MOB/VLL program has gained popularity in recgears as a low-cost, evidence-
based intervention to increase activity and redaaeof falling among community-dwelling
older adults. Over 20,000 older adults across thiged States have enrolled in the program
since its inception, and more people are beingéchas Master Trainers and Coaches each year.
Although a low-cost program, it does require persb@nd resources from government and

private sector organizations that are facing ineedebudget pressures.
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Objectives

The purpose of this study was to determine the wwent validity of the MOB-PA in
community-dwelling older adults using both subjeet{fRAPAL) and objective (StepWatch™)
validated instruments. Subjects were recruited famnong enrollees in upcoming MOB/VLL
classes (referred to below as the MOB cohort)hawalidity of the MOB-PA is most relevant in
measuring the outcome of the MOB/VLL interventiddowever, due to the purposefully
decentralized planning, scheduling, and implemertaif MOB/VLL classes in the state of
North Carolina, it proved impractical to recruitgects from among MOB/VLL enrollees to
wear StepWatch™ step counters. Therefore, subjeats recruited to wear StepWatch™ step
counters from among community-dwelling older adalé$ currently enrolled in a MOB/VLL

class (referred to below as the Community cohort).

The specific aims of this study were to:

1) Determine relationships between MOB-PA scoresRAPAL scores at baseline and
follow-up in both the MOB and Community cohorts.

Hypothesis: The MOB-PA will demonstrate concursaiidity (i.e. r> = 0.5)X36) with

the RAPAL1 at both time points for both cohorts.

2) Obtain preliminary evidence of the relationsbgiween MOB-PA scores and total
daily step counts (TDSC), as measured using aneaxooeeter-based step counter at
baseline and at a four week follow-up in the Comityurohort.

Hypothesis: The MOB-PA will demonstrate concursaiidity (i.e. r> = 0.5)X36) with

TDSC at both time points for the Community cohort.
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3) Obtain preliminary evidence of the relationsbgiween MOB-PA scores and daily
minutes of moderate or greater intensity physicalgy (DMMPA) as measured using
an accelerometer-based step counter at baselinat andur week follow-up in the
Community cohort.

Hypothesis: The MOB-PA will demonstrate concursaiidity (i.e. r> = 0.5)X36) with

DMMPA at both time points for the Community cohort.

METHODS
Study Patrticipants

Participants in this non-randomized repeated measstudy were community-dwelling
older adults ages 60 years or older. Subjects reeraited from two sources: for the MOB
cohort, across North Carolina from among individuaho had enrolled in an upcoming
MOB/VLL class; for the Community cohort, from commty-dwelling older adults in Chapel
Hill, NC and surrounding communities (see Figure 1)

The only exclusion criteria were being under 60ryed age (and thus outside of the
target age for MOB/VLL recruitment) and an inalyilib read English to the extent of being
unable to comprehend the recruitment informaticsh survey materials. University of North

Carolina at Chapel Hill Institutional Review Boagdproval was obtained prior to recruitment.

Recruitment
The registration rolls of MOB/VLL classes were usedrecruitment of subjects into the
MOB cohort via methods described in a previous pdpeefly, researchers provided

recruitment packets to be distributed to participam upcoming MOB/VLL classes by the
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organizations enrolling them. Subjects for the Camity cohort were recruited from bulletin

board postings and on-site recruitment at a losaios center.

Procedure

The MOB cohort was recruited by mail from amongéheollees of scheduled
MOBI/VLL classes to participate in the study begmpapproximately two weeks prior to the
first class session. These enrollees were sentgestady information, pre-intervention data
collection instruments bound in a single booklajjfacard selection sheet, and a postage paid
envelope for returning the completed survey booldatollees who consented to be in the study
were asked to complete the data collection bo@kldtthe gift card selection sheet and return
them in the postage-paid envelope. Gift card irigeatof up to $15 ($5 for return of the baseline
survey and $10 for return of the follow-up survesdre provided to each subject.

After the end date of the MOB/VLL class, subjectyevmailed a second packet with
another survey booklet containing the post-intetioendata collection booklet and a gift card
selection sheet, to be completed and returneckipdistage-paid envelope.

The Community cohort, not currently participatimga MOB/VLL class, was recruited
from the local community to wear an ankle-attacBegpWatch™ step counter for seven full
days (37) at baseline and at a 4 week follow-ugrienent methods included bulletin board
postings and on-site sign-up at a local seniorezeolicitation materials employed recruitment
language similar to that of materials the MOB/VLiogram used to recruit subjects. Those
interested in participating in the study were aslechall or email the principal investigator to

learn more and schedule an in-person appointment.
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The principal investigator arranged with thosernes¢éed to meet at the local senior center
to obtain their consent, administer the baselimeesuand the MOB-PA, configure the step
counter, and instruct them in its wear and carbjeis were instructed to wear the step counter
when not sleeping or bathing during the next selagrs, and to record in a supplied diary when
the step counter was put on and taken off.

Subjects were contacted by phone at least oncegltire week of recording to promote
adherence and answer questions. At the end oétlweding interval, the researcher met briefly
with each subject to collect the StepWatch™ desitg diary. Data were downloaded from the
device for analysis. These procedures were repedter the end of the four week period to
obtain the follow-up StepWatch™ measures. Commugutort subjects were provided up to
$20 in gift card incentives ($10 at the completidrthe baseline data collection and $10 at the

completion of the follow-up data collection) forthparticipation.

Data Sources
The MOB/VLL physical activity measure (MOB-PA) istegral to both the First and

Last Session Surveys administered as part of th8MCL class. Within the MOB cohort,
access to the First and Last Session Surveysudy stubjects was provided by the Be Active
North Carolina organization, the central data atiten agency for the MOB/VLL program
administration records in North Carolina at theibeung of the study, and later the North
Carolina Prevention Partners, the interim MOB/VLatal collection agency, or the MOB/VLL
hosting organizations. For the Community cohoe, MOB/VLL physical activity measure

(MOB-PA) was administered by the researcher atlivessand again at a four week follow-up.
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Subjects participated in a seven day step couaterabllection following baseline instrument

administration and again at a four week follow-@padcollection.

Assessment Instruments

The Rapid Assessment of Physical Activity (RAPA)(83a questionnaire that
guantifies both level and intensity of physicaliétt and is validated as a self-administered
tool. This current study used the aerobic portbthe RAPA (RAPAL1) as the outcome measure
of physical activity with which the MOB-PA was vadited.

The step counter used, the StepWatch™, is validatpdovide both average total daily
step counts (TDSC) and daily minutes of moderatesiohl activity (DMMPA). The device is a
small smooth ankle-attached water-submergible hyatteerated commercial product with no
moving or user controls. The StepWatch™ has beend@cceptable for long-term wear by
older adults in multiple studies.(39-43) Commumibhort subjects were asked to wear the
device full-time for two seven day intervals,(34) 4aking it off only to bathe and sleep. The

device detects, stores, and retains minute legpl&unts for up to one month of wear.

Sample Size
Based on the goal of being powered at 80% to datetdderate correlation € 0.5), a
follow-up sample size of 37 subjects was estimé&tethe MOB cohort. The aims related to the

step-counter study of the Community cohort werdagpory in nature.

52



Statistical Analysis
Baseline characteristics were computed (mean, ramgedistribution) for all subjects, in
both cohorts. Comparisons of baseline demographltyated health, and falls variables were

made using chi-square for categorical variablestaasdts for continuous variables.

Concurrent validity

Pearson’s correlations were calculated between MOB-PA andPRA scores at both
baseline and follow-up for both cohorts in a cortglease analysis. Additionally, Pearson’s
correlations were calculated between MOB-PA and CR3&ores and between MOB-PA and
DMMPA at both baseline and follow-up for the Comrityicohort. T-tests for statistical

significance with alpha level for each correlatwere also calculated.

RESULTS:
MOB Cohort

From the original 93 mailed solicitation packet®toollees in upcoming MOB/VLL
classes, a total of 61 subjects were recruited fiora classes in North Carolina (see Figure 2).
Five of these subjects returned invalid First SesSurveys, resulting in a total number of 56
valid First session surveys. MOB/VLL program recnacluding First Session Surveys
(including MOB-PA scores), were incomplete or rgsfor 14 of these subjects, leaving a total
of 42 available for baseline complete-case anal@fishese initial 42 valid and present MOB-
PA subjects, a total of 38 (90.5%) responded td-tiilow-up Survey. Last Session Surveys
from the MOB/VLL program records were missing foofdthese responding subjects, leaving a

total of 34 subjects available for follow-up complease analyses.
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Community Cohort

A total of 25 subjects were recruited from the camity to wear step counters (see
Figure 3). Twenty three of these subjects succlgsiompleted the baseline survey and the
wearing of the step counter for at least four dw total of seven days. Of these baseline
subjects, a total of 14 were available to partipa the 4 week follow-up portion of the study.
Fourteen subjects successfully completed the folipvsurvey and completed the second
wearing of the step counter for at least four daysof a total of seven. One of these subjects

failed to complete the Follow-up RAPAL.

Sample Characteristics

In comparison to the MOB cohort, the Community ableas on average 7 years
younger (71.7 vs. 78.7 years) and had a higherragedtl health status (7.8 vs. 6.6, scale 0-10).
The cohorts did not differ significantly by racéhmicity, household size, fall history, or baseline

RAPAL scores (see Table 1).

Concurrent validity statistics
MOB Cohort

There were no statistically significant correlagdyetween the MOB-PA scores and
RAPAL scores in the MOB cohort for all subjectbaseline (r= 42,r = 0.24, p= 0.12) or
followed subjects at baseline £138,r = 0.30, p= 0.06), or for followed subjects at follow-up

(n=34,r=-0.15, p= 0.94) (see Table 2).
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Community Cohort

At baseline, the correlation between the MOB-PArss@nd RAPAL scores in the
Community cohort was found to be statistically gigant for all subjects (& 23,r = 0.72, p <
.001), as was the relationship between the MOB-€bkes and TDSC scores£mi23,r = 0.44, p
= .03) (see Table 3). Among the followed subjectsralwas no correlation at follow-up
between the MOB-PA and the TDSC<ri4,r = 0.01, p= 0.98) or the DMMPA (= 14,r = -
0.12, p= 0.67). Among the followed subjects, no correlatibatveen the MOB-PA, the TDSC,
or the DMMPA at baseline could be computed becalldmseline MOB-PA values had a score
of 6, the highest possible score.

A post-hoc analysis was conducted in which theetations between the RAPA1 and the
step counter derived measures of TDSC and DMMP A welculated. The results are presented
in Table 4. Statistically significant correlationgre found between the RAPAL and both the
TDSC and the DMMPA at baseline. A post-hoc analy&s also conducted of the correlation
from baseline to follow-up of the MOB-PA, RAPAL, BQ, and DMMPA. The results are
presented in Table 5. The baseline to follow-upeatation of the MOB-PA could not be
computed due to lack of variability in scores dlofw-up, The baseline to follow-up correlations

of the RAPA!, TDSC, and DMMPA were significantlyrcelated (Pearson’s r >= 0.66).

Combined Cohort

To assess whether pooling of the two cohorts teease the power of the analysis was
appropriate, the two cohorts were compared on despbg:, falls history, and RAPA1 measures
(see Table 1). The Community cohort was foundetgignificantly younger (71.7 years) than

the MOB cohort (78.7 years), and rated their healgher (7.8) on an 11-item Likert scale
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(range: 0 - 10) than did the MOB cohort (6.6). Eneere no statistically significant cohort
differences in gender, ethnicity, race, or basdR@d®Al scores, likely due to both cohorts being
recruited from among community dwelling older aduges 60 years and above. The
Community cohort subjects were assessed to beasigmnibugh to the MOB cohort, as well as
meeting the eligibility for registering for an MOBLL class, that a combined cohort exploratory
MOB-PA and RAPAL1 correlational analysis was condddsee Table 6). At baseline, the
correlation between the MOB-PA scores and RAPAescm the combined cohort was found
to be statistically significant for all subjects£r65, r = 0.37, p <.01), as well as for the

followed subjects (= 52, r = 0.33, p <.02).

DISCUSSION:

The hypothesis of moderate (#0.5) concurrent validity between MOB-PA scores and
RAPA1 scores was supported only in the Communihodof = 0.72) and only at baseline, not
at follow-up. The hypothesis of moderate §%®.5) concurrent validity between MOB-PA
scores and TDSC scores and DMMPA scores in the Gomtyncohort was not supported at
either baseline or follow-up, although a statisljcaignificant correlation between MOB-PA
scores and TDSC scores was found that approacimedierate levelr(= 0.44) of concurrent
validity.

In the combined cohort analysis, a statisticalggngicant low concurrent validity was
found between the MOB-PA and the RAPA at baselmeli subjectsr(= 0.37) and for the
subset of followed subjects £ 0.33). However, as with both of the individual caspthere

was no correlation found for the MOB-PA and RAPA&asures at follow-up.
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In all of these analyses, the contrasts between NM@Bind RAPAL score correlations
and associated p values at baseline vs. follow-ene wtriking. At baseline, correlations in the
MOB, Community, and combined cohorts were 0.24 (p= 0.12),r = 0.72 (p < 0.001), and
= 0.37 (p < 0.01), respectively; at follow-up, theretations were = -0.15 (p= 0.94),r = 0.04
(p=10.67), and = 0.08 (p= 0.59), respectively, suggestive of a fundamentifferent
relationship between these measures at these tasumament times.

The results of the post-hoc analysis of the cati@hs between the RAPAL and the step
counter derived measures of TDSC and DMMPA, showFaible 4, show statistically
significant correlations between the RAPAL and lbthTDSC and the DMMPA at baseline, as
would be expected for a validated instrument Ihe RAPAL. However, although the
correlations were not statically significant in fledow-up group, possibly due to the smaller
sample size (= 14), the correlations at follow-up € 0.34 tor = 0.47) were consistent with the
range at baseline € 0.23 tor = 0.57), affirming the external validity of the RAPAdnd
suggesting that the MOB-PA is at best an inconsisteeasure of physical activity.

In the Community cohort group, there was no intetm delivered during the four week
interval between baseline and follow-up measum@syesexpected that all four activity measures
(MOB-PA, RAPA1, TDSC, and DMMPA) would be signifiady correlated from baseline to
follow-up. Calculation of the correlation of baseito follow-up MOB-PA scores in the
Community cohort (no intervention) was not possihle to all baseline MOB-PA scores for
followed subjects having a constant value of 6. Eosv, baseline to follow-up scores for all
activity measures (RAPAL, TDSC, and DMMPA) werehtygcorrelated. These findings for
these activity variables in the no-intervention coamity cohort, in the absence of correlation

data available for the MOB-PA, suggest that the M@Bmay be a poor instrument for
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measuring post-intervention activity levels andotivity level changes in the MOB/VLL
program.

These findings provide new information to allowdividual private and public
organizations throughout North Carolina (includdgrth Carolina’s Area Agencies on Aging,
the major funder of the MOB/VLL program in NC) tetter assess the value provided by their
funded programs, specifically the MOB/VLL prograamd inform their future resource

allocation decisions.

Strengths

The main strengths of this study were first, thehods which allowed for the
recruitment of ‘natural’ enrollees of upcoming MQORBAL classes prior to the first session. This
method eliminated recruitment bias for participgtin the MOB/VLL class, thus drawing the
study sample directly from the population of insgreSecond was the employment of two
validated measures of physical activity in the camity cohort with which to assess the

concurrent validity of the MOB/VLL program measwfephysical activity (MOB-PA).

Limitations

The small sample sizes of the two cohorts, esggdted community cohort in which the
StepWatch™ step counters were employed, was disggmti limitation to the power of the
study. Another limitation of each cohort was tkewed distribution of both the MOB-PA and
the RAPAL physical activity measures, with sigraft ceiling effects observed. Another
limitation was the differences in the way in whitle MOB-PA was administered in each cohort

which may have affected the subjects’ responseheMOB cohort, the MOB-PA was
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administered as an integral component of the MOR/Ytogram delivery in the classroom
setting, approximately one week after the comptetibthe baseline survey, and again one week
prior to the completion of the follow-up survey.thmee MOB Community cohort there was no
intervention, so the MOB-PA was administered byrdsearch team immediately after the
completion of the baseline survey, and again imatet}i after the completion of the follow-up
survey. Another limitation, the lack of a contrebgp in the MOB cohort, eliminated the
opportunity to explore possible explanations f& itcongruent correlation findings pre and post
intervention. Similar findings in a control grou@ynhave revealed differences in test-retest
properties in the two activity measures. Anothentiation was the inability to include in the

study all MOB/VLL class enrollees from each clabksis introducing a study volunteer bias into

the sample.

Conclusions

These findings do not provide significant supportthe use of the MOB-PA as a
measure of physical activity in the MOB/VLL cohsdgmpled in this study, and cast doubt on
previous reports on the efficacy of the MOB/VLL gram that have used the MOB-PA
measure. Further study, again using validated nmesasid physical activity, studying a larger
sample of MOB/VLL enrollees, employing a controbgp with delayed intervention following a
no-intervention control phase, will provide for @ma detailed exploration of the MOB-PA’s

reliability, validity, and test-retest charactaast
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Table 1: MOB/Community Cohort Baseline Comparisons

Variable MOB Cohort Community Test 2-tailed
Cohort Statistic Sig.

n 42 23
Age in years (SD) 78.7 (9.9) 71.7 (6.7) =8.05 p<0.01
Female N (%) 32 (76.2%) 14 (60.8%)| y*=1.7 | p=0.19
Hispanic N (%) 0 (0%) 0 (0%)
Non-Hispanic: Black or African 7 (16.7%) 1(4.3%) y¥=21| p=0.15
American N (%)
Non-Hispanic: American Indian of 1 (2.4%) 0 (0%) y¥'=21| p=0.15
Alaska Native N (%)
Non-Hispanic: White N (%) 34 (81.1%) 22 (95.6%)| y*=2.7 | p=0.10
Health status (mean: 0 — 10) 6.6 (1.6 7.8(2.0)| =-25 p=0.01
Household size (N) 1.8 (0.8) 0.8 (0.8) =0.1 p=0.92
Fallen (N) 1.5(2.7) 0.6 (1.2) 415 p=0.14
Injurious Falls (N) 0.5(1.5) 0.2 (0.7) =t0.9 p=0.37
Baseline RAPA1 Score 5.0 (1.6) 5.5(1.5) =1.3 p=0.20
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Table 2: MOB Cohort - Concurrent Validity Corretats At Baseline for All Subjects, At
Baseline for Followed Subjects, and at Follow-upFollowed Subjects.

Cohort | Time Group Var 1 Var 2 N Pearson’s| 2-tailed
correlation Sig.
MOB Baseline All MOB-PA RAPA1l | 42 0.24 p0.12
MOB Baseline Followed| MOB-PA RAPA1| 38 0.30 =00.06
MOB Follow-up | Followed | MOB-PA RAPAl | 34 -0.15 $0.94
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Table 3: Community Cohort - Concurrent Validity @dations

Cohort Time Group Var 1 Var 2 N Pearson’s t-tailed
correlation Sig.
Community |Baseline |All MOB-PA |RAPA1 |23 0.72 p <0.01*
Community (Baseline |All MOB-PA |TDSC 23 0.44 p = 0.04*
Community |Baseline All MOB-PA | DMMPA | 23 0.40 g 0.06
Community |Baseline Followed | MOB-PA| RAPAl | 14 -8 -2
Community |[Baseline Followed IMOB-PA | TDSC 14 e @
Community |Baseline Followed |[MOB-PA | DMMPA |14 -8 -2
Community |Follow-up | Followed | MOB-PA | RAPA1 13 0.04 p=0.91
Community |Follow-up | Followed | MOB-PA | TDSC 14 0.01 $0.98
Community |Follow-up | Followed | MOB-PA | DMMPA | 14 -0.12 $ 0.67

*: Significant at p < 0.05

a: cannot be computed: baseline MOB-PA is a cohstdoe (6) for all followed subjects.

b: 1 missing follow-up RAPA1 score
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Table 4: Community Cohort - Concurrent Validity ®APAL vs Step Counter measures

Cohort Time Group Var 1 Var 2 N Pearson’s| 2-tailed
correlation Sig.
Community| Baseline | All RAPA1 TDSC 23 0.57 p <0.01
Community| Baseline | All RAPA1 DMMPA | 23 0.44 p=0.04
Community| Baseline Followed| RAPA1 TDSC 14 0.52 =[®.06
Community| Baseline Followed| RAPA1 DMMPA 14 0.23 p= 0.43
Community| Follow-up | Followed | RAPA1 TDSC £3 0.34 p=0.19
Community| Follow-up | Followed | RAPA1l DMMPA 13 0.47 p=0.11

a: 1 missing follow-up RAPAL1 score
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Table 5: Community Cohort — Baseline to Follow-ugtidity Measure Correlations

Cohort Group Var 1 Var 2 N Pearson’s 2-tailed
correlation Sig.
Community | Followed MOB-PA MOB-PA | 14 ---8 ---8
Community | Followed RAPA1 RAPA1 13 0.78 p <0.001
Community | Followed TDSC TDSC 14 0.87 p <0.001
Community | Followed DMMPA DMMPA |14 0.66 p= 0.01
a: cannot be computed . Baseline MOB-PA was a aohstlue (6) for all followed subjects.
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Table 6: Combined MOB and Community Cohorts - Corent Validity Correlations

Cohort Time Group Var 1 Var 2 N Pearson’s 2-tailed
correlation Sig.
MOB&Com | Baseline | All MOB-PA | RAPAl 65 0.37 p <0.01
MOB&Com | Baseline | Followed | MOB-PA | RAPAlL 52 0.33 p=0.02
MOB&Com | Follow-up | Followed| MOB-PA| RAPAl 4y  0.08 p= 0.59
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Figure 1: Study Timeline - Cohort Measure Collegti®equences
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Figure 2: Consort Chart — MOB Cohort
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Figure 3: Consort Chart — Community Cohort
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Manuscript 3: Development of a regression modeiréalict physical activity change among

community-dwelling older adults following particiggan in the MOB/VLL program.

OVERVIEW

Only 30% of community dwelling adults 65 years géand older are physically active,
19% are insufficiently active, and 51% are classlifas inactive. Fear of injury, intimidation, and
boredom, along with insufficient time, self-disei@®, and motivation, have all been identified as
barriers to participating in regular physical aityivPhysical inactivity among older adults,
which is prevalent, is associated with a multitofleo-morbidities.

The A Matter of Balance Volunteer Lay Leader Mo@OB/VLL) program is a
cognitive restructuring intervention based on tleeknof Lachman and colleagues, with the
goals of reducing fear of falling and increasingdtional, physical, and social activity in older
adults. The program is targeted at adults in tmeroanity 60 years of age and older who are
ambulatory, able to problem-solve, and are “conegbout falling.” No explicit screening for
admission based on activity level or fear of fajlis required. The purpose of this study was to
develop a regression model, based on individugestibharacteristics, to predict physical
activity change (RAPA1DiIff) among community-dwetjimlder adults following participation in
the MOB/VLL program. Pearson’s product moment aoihipbiserial correlations for the
individual factors were considered for model eniriye only variable significantly correlated
with the change in physical activity from baselindollow-up (RAPAL1DIff) was the baseline
physical activity (RAPAL)1(= -0.74, p < 0.001). The regression model (Yo=Hn*x = 4.39 -
0.82*RAPA1) accounted for almost half of the vadarf?= 47.9%) in the RAPALDiff scores,

with high significance (df = 47, F = 42.25, p <@1).
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The regression model developed indicates thatrthesignificant predictor of changes in
physical activity level as a result of participatim an MOB/VLL class was baseline physical
activity. This regression model is of limited valypeoviding no guidance to program
implementers regarding which enrollees may deireemost benefit from participating in the
program. Using the model to justify denial of etmant to highly active older adults would at
this point be an over interpretation of the modslthe model may only reflect a regression to

the mean of physical activity scores.
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INTRODUCTION
Background

The concluding sentence of the summary of the idasitand of the American College
of Sports Medicine regarding "Exercise and Physiadivity for Older Adults" published in
2009 reads; ‘All older adults should engage in f@&gphysical activity and avoid an inactive
lifestyle’.(1) This recommendation reflects the mbng body of evidence that physical
inactivity among older adults, which is prevalenti@growing,(2) is associated with a multitude
of co-morbidities, including arthritis,(3-5) cognie dysfunction,(6-8) depression,(9)
diabetes,(10) frailty,(11) functional status deel{i12) hypertension,(13) and obesity.(14) The
World Health Organization (WHO),(15) the U.S. Depent of Health and Human Services
(DHHS),(16) the Centers for Disease Control and/&rgon (CDC), and the American College
of Sports Medicine (ACSM)(1) are among the multip&ional and international organizations
that have issued recommendations and guidelingshfgsical activity for older adults. These
recommendations share common fundamental chagtateyiprimarily that engaging in 150
minutes of moderate-intensity or greater physicalay per week is a threshold for adequate
physical activity among older adults, and that #asvity should be engaged in for bouts of 10
minutes or longer.(16, 17) Older adults engaginig®s than this are considered insufficiently
physically active, and those engaging in less ttaminutes of moderate-intensity or greater
physical activity per week are considered physycaldctive.

Carlson and colleagues(18) analyzed 10 years dioiNd Health Interview Survey data,
and found that by the criteria cited above only 3f%6éommunity dwelling adults 65 years of
age and older were physically active, 19% wereffresently active, and over half (51%) were

classified as inactive. Fear of injury, intimidatjand boredom, along with insufficient time,
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self-discipline, and motivation, were all identdias barriers to participating in regular physical
activity among inactive older adults interviewedagus groups at a continuing care retirement
community.(19) Other researchers have provided moaatitative measures of the prevalence
of fear of falling among older adults, providingiesates ranging from 26%(20) to 74%.(21)
Although one third of older adults who experiendalbdevelop a fear of falling,(21) fear of
falling may develop in the absence of a fall base@ personal perception of fall risk.(22, 23)
Although some older adults with a fear of fallirgain physically active,(19) for many the fear
of falling leads to a gradual discontinuation ajukar physical activity and reduced social

activity.(24)

Rationale and Significance

The A Matter of Balance Volunteer Lay Leader Mo@OB/VLL) program is based on
Tennstedt and colleagues’ A Matter of Balance (M@&)gram,(25) which was developed as a
cognitive restructuring intervention based on tleeknof Lachman and colleagues.(26) Both
programs have the goals of reducing fear of falangd increasing functional, physical, and
social activity in older adults.(25, 27)

The MOB/VLL program is targeted at adults in thencounity 60 years of age and older
who are ambulatory, able to problem-solve, and@eacerned about falling.”(27) No explicit
screening for admission based on activity levdear of falling is required. Its multi-modal
intervention approach, including, didactic preseaia video testimonials, lecture materials,
group discussion, group problem-solving, and eserdemonstration and practice has proven

popular with many older adults, as evidenced bygritsving level of implementation. Over
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20,000 community-dwelling older adults in the Uditetates and Canada have enrolled in an

MOB/VLL program(10), and enrollment continues.

Objective

The purpose of this study was to develop a regressodel, based on individual subject
characteristics, to predict physical activity chamgnong community-dwelling older adults
following participation in the MOB/VLL program. Owxpectation was that identification of
single and combined predictors of activity changeid enable targeting of MOB/VLL
recruitment efforts to facilitate enrollment of eldadults most likely to benefit from program
participation.

The regression model used was based on a phystoatyamodel developed for this
study (see Figure 1) based on the Theory of PlaBebavior, (28). In addition to instruments
measuring fear of falling and physical activitytregion due to fear of falling, new measures for
outcome expectations for increased physical agtaiid self-efficacy for increased physical
activity, modified for this study from measuresagpd in the literature(29, 30), were among the
predictor variables. Other model components, inalgattitude toward physical activity,
subjective norms for physical activity, perceivethlvioral control of increased physical

activity, and the intention to increase physicaivély, were not measured in this study.

METHODS
Study Participants
The design of this study was a pre-post intervenbioservation with no control group.

The study included community-dwelling older ad@@years of age and older enrolled in

78



upcoming regular MOB/VLL classes offered throughitwt state of North Carolina. As this
study’s aim was to determine the characteristiagh®fenrollees that best predicted participation
success, as measured by increased physical activity participants who were younger than 60
years of age or unable to read or write Englishevexcluded. This study was approved by the
University of North Carolina at Chapel Hill Institanal Review Board prior to subject
recruitment. Subjects were provided informationwttibe study along with the data collection

survey. Informed consent was implied by returnhef survey.

Recruitment

Recruitment was based on the registration roligpaioming regular MOB/VLL classes
offered throughout the state of North Carolina. irisructors in the MOB/VLL classes, known
as Coaches, were asked to assist with subjectitreent by directly addressing and mailing
subject recruitment packets to the class enrollB@s. process maintained confidentiality and

privacy of MOB/VLL enrollees to the investigatonsgy to recruitment.

Procedure

The recruitment packets, mailed approximately tveeks prior to the first session,
contained a letter outlining the focus of the stadyg describing the steps for consent and
participation in the study, a survey booklet camtag all of the questionnaires and survey tools
required for the baseline data collection of thelgt a gift card selection form, and a pre-paid
pre-addressed return envelope. After reviewingsthdy information, subjects indicated consent
by completing and returning the survey. As anmtive for their participation, subjects in this

study were offered a gift card ($5 for the basetinevey and $10 for the follow-up survey) from
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one of four national merchants. Potential recrwitée unknown to the research team unless and

until they responded affirmatively by mail to thesearch solicitation mailing.

Data Sources

Data were obtained directly from subjects by me#rbe Baseline Survey (pre-
intervention) and the Follow-up Survey (post-intriion) booklets. The Baseline Survey
booklet contained a general demographic, healthfals survey, and the multiple assessment
instruments described below. The Follow-up Survaegidet contained the same assessment
instruments as the baseline survey booklet.

Additionally, data were obtained from the MOB/VLkggram records collected and
maintained in the State of North CarolinaBg Active NCa 501(c)(3) corporation, and
subsequentlyNorth Carolina Prevention Partneis 501(c)(3) corporation, which had assumed,
on an interim basi®Be Active NG MOB/VLL data repository functions. These record
included attendance records and the First and®ession Surveys administered and collected

by the MOB/VLL Coaches as part of the program’slelsthed self-evaluation procedures.

Assessment Instruments

Included in both surveys was the Activities-specBalance Confidence (ABC) scale
which, as Powell and Meyers(31) expressed it, assdear of falling “by operationalizing ‘fear
of falling’ as a continuum of self-confidence.” 8 ABC uses an 11-point Likert scale to rate an
individual’s level of confidence in remaining stgaahd not losing balance while performing the
16 different activities listed. Also included ioth surveys was the Rapid Assessment of

Physical Activity (RAPA) scale for assessing phgsictivity level(32). The RAPAL (the
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aerobic portion of the RAPA) consists of 7 statehsehections in response to the question,
“How physically active are you?” An example itethdo 30 minutes or more a day of moderate
physical activities, 5 or more day a week. Yes(diale one)”. Possible scores range from 1 to
7, based on the highest numbered item circled. B&RABC and the RAPA have been validated

for self-administration in the population and wadiscribed in the literature.(33, 34)

Also included was the Fear of Falling Avoidance &gbr Questionnaire (FFABQ), a
self-administered 14-item tool recently developgd.dnders and colleagues (35) to quantify
activity avoidance behavior due to fear of falliitne FFABQ uses a 14 item 5-point Likert
scale, with higher scores reflecting greater avutdabehavior or activity restriction. The
FFABQ has a test-retest reliability of 0.81 andaelation of -0.68 with the ABC, indicating
that the constructs of balance confidence andiactestriction due to fear of falling are
(inversely) related but not perfectly. In addititwp measures modified from existing measures

were administered and are described below.

Outcome Expectation Assessment for Increased Rilysativity (OEIPA)

The OEIPA scale is based on the Outcome ExpectatmrExercise (OEE) scale, a nine
item 5-point Likert scale tool developed(36) antidated(30) by Resnick and colleagues to
measure outcomes expectations for exercise in aldidts.(30, 36) The OEIPA (see Appendix
A) retains the same items and scale as the OERbdifies the wording to refer to expectations
for increased physical activity rather than forreiee (e.g. “Increasing my physical activity
would make me feel more mentally alert.”) Exampméways to increase physical activity are

given to help illustrate the general meaning oftdren physical activity.
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Exercise Self-efficacy Assessment for Increasedsiébly/Activity (SEIPA)

The SEIPA scale is based on the Self-Efficacy ierEise (SEE) scale, a nine-item tool
developed and validated by Resnick and colleag@gs92measure self-efficacy for exercise in
older adults in the presence of specific barriersxercise presented in the items. The SEIPA
(see Appendix B) retains the same items and 11tpdiert scale as the SEE but modifies the
wording to refer to self-efficacy for increased pital activity rather than for exercise (e.qg.
“How confident are you right now that you couldrease your regular weekly physical activity
if the weather was uncomfortable (or unpleasan®®’with the OEIPA, examples of ways to
increase physical activity are given to help illagt the general meaning of the term physical

activity.

Sample Size

Details of sample size calculations are presemteshiearlier manuscript. In summary, as
this study sought to develop a regression modehfoeased physical activity immediately
(within two weeks) following completion of the MOBIL program (when motivation for
activity is theorized to be at or near maximumg, skudy was designed with a sample large
enough to detect a moderate effect size (r> =41.BP% power. Based on the literature, we
estimated a conservative intra-class correlatiob @25 for the physical activity outcome
variable (RAPAL), resulting in a sample size esterdd 37 subjects at follow-up. Anticipating a
conservative 35% attrition rate from baseline ofe-up, the target baseline recruitment sample
size was estimated to be 57. Using a conservasrelitment estimate of 30%, the recruitment

effort was designed for a maximum of 194 solictiatmailings.
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Statistical Analysis

All statistical analyses were conducted using SPHERO for Windows. Pearson’s
product moment correlations were computed for agebaseline RAPAL, ABC, SEIPA,
OEIPA, and the FFABQ with the primary outcome Valgaof physical activity change as
measured by the difference in RAPA1 scores (RAPA)LBom baseline to follow-up. Point-
biserial correlations were computed for gendere i@hite/other), and experiencing one or more
falls in the last year with the primary outcomeiahle of physical activity as measured by the
RAPALDIff. Variables with statistically significarfR-tailed) correlations were entered into a
simultaneous linear regression analysis to devalodel for predicting increase in post-

intervention physical activity level. The alphadéwas set at 0.05 for all statistical analyses.

RESULTS

A total of 93 baseline survey packets were deldéoeenrollees of upcoming MOB/VLL
classes (see Figure 2). Sixty one surveys (respanse 65.6%) were returned, 56 of which
were valid (one was filled out for two people, dadr were completed after the beginning of the
intervention). Of the 56 follow-up surveys mailegt at the completion of the intervention, 48
(attrition rate = 14.3%) were received, all of theatid. The data from these 48 subjects were
used for the regression analysis.

Table 2 presents the results of the Pearson’s ptadoment and point-biserial
correlations for the individual factors to be calesed for model entry. The only variable
significantly correlated with RAPA1DIff was baseiiRAPAL ¢ = -0.74, p < 0.001). In order to

uncover any possible suppressor variables, alakbes were forced into the linear regression
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model. (see Table 2). Although the RAPA1 and thd®’RADIff are ordinal, not interval or ratio
data, an ordinal regression was not used due &ssk@ number of cells (57.4%) with zero
frequencies. The linear relationship between th®REDiff with baseline RAPA1 was verified
by scatterplot inspection (see Figure 3), as wasbisence of significant outliers. The Durbin-
Watson statistic value was 2.0, indicating no limeaidual correlation. Homoscedasticity was
confirmed by ANOVA (Levine’s Statistic = 1.08, p0=38). Examination of the Normal P-P plot
of regression standardized residuals (see Figusbelys non-random scatter with a moderately
constant spread with no outliers; therefore th&lteds appeared to be normally distributed.
After the validity of the linear regression assuimps was confirmed, the linear regression
model was run. The regression model (Yo=l*x = 4.39 -0.82*RAPAL1) accounted for almost
half of the variance $747.9%) in the RAPA1DIff scores, with significande£ 42.25, p <
0.001). Post-hoc correlation and regression ansiysee conducted on three subsets of this
dataset: a) subjects who had attended 5 or moseosegthe MOB/VLL program’s definition of
successful completion(25)) ; b) subjects with lovesels of baseline physical activity
(RAPA1<=4); and c) subjects with greater self-mpd fear of falling (ABC < 67, the cut point
for increased falls risk(34)). In none of thesetgusc analyses (see Tables 3, 4, & 5) were
baseline variables other than the RAPA1 correlatéidl the RAPALDIff. Specifically, each of
the three instruments tested for inclusion in ggression model, the Outcome Expectations for
Increased Physical Activity (OEIPA) scale, the Sdfficacy for Increased Physical Activity
(SEIPA) scale, and the Fear of Falling Avoidanceé&&or Questionnaire (FFABQ), was
expected to detect changes in factors affectingiphlactivity engagement that were the
specific targets of the MOB/VLL intervention. Natlg did each variable fail to be correlated

with changes in physical activity levels from baselto follow-up, there were no statistically
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significant changes between baseline and folloviaigny of the three measures (OEIPA: Mean
=17.2,SD =4.6,t=-0.27, p = 0.79; SEIPA: Mea#5.7, SD =19.4,t=1.10, p = 0.28;
FFABQ: Mean = 20.0, SD = 14.3, t = 0.95, p = 0.85catter plot of baseline RAPAL scores
and follow-up RAPAlscores was generated (see Figureost-hoc correlation analysis of the
baseline RAPAL scores and follow-up RAPAlscores alss conducted (Pearson’s Correlation
=0.20, p=0.16). A paired sample t-test congoarof the baseline RAPAL scores and follow-

up RAPAlscores found no significant difference.« 48, t = 0.91, df = 47, p = 0.37).

DISCUSSION

The regression model developed indicates thatrthesignificant predictor of changes in
physical activity level as a result of enrollmemiain MOB/VLL class was baseline physical
activity. The lower a subject’s physical activitybeseline, the more likely that subject was to
have increased physical activity at the completibthe class. Conversely, the higher a subject’s
physical activity at baseline, the more likely teabject was to have decreased physical activity
at the completion of the class. This apparent &sgion to the mean” suggests a low correlation
between baseline RAPAL1 scores and follow-up RAPAGes; confirmed by a visual inspection
of their scatter plot (see Figure 5) and the catr@h analysis. The paired t-test comparison of
the baseline RAPAL scores and follow-up RAPAlsctaed no evidence to support a change
in physical activity levels from baseline to follawp. This was in contrast to the finding of
Tennstedt and colleagues(25) (see Table 7), whartexpincreased “activity level’ based on the
Social Behavior and the Mobility Range scores ef$ickness Impact Profile (SIP) and on an

Intended Activity scale developed for their studighough the effect sizes were reported as
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small. The current study was powered to detect demade or greater effect and used a different

activity measure, which may account for the diffexes in the findings.

Strengths

The primary strength of this study was the directuitment of older adults who had
already made the decision to enroll in an MOB/VIl&ss. This improved the likelihood that the
sample was more representative than one from & statlrecruited and selected subjects, based
on the theoretical basis of the MOB/VLL intervemtjovho were most likely to benefit from the
intervention. A second strength was the use ofidatad measure of physical activity
administered outside of the MOB/VLL class envirommeliminating the risk of subject bias

due to setting.

Limitations

One limitation of this study was the incomplete sweament and inclusion of our
theorized antecedent constructs of increased pddyattivity (attitude toward physical activity,
subjective norms for physical activity, perceivethlvioral control of increased physical
activity, and the intention to increase physicaivély). It is possible that one or more of these
factors, had they been measured, would have beesiated with change in physical activity.

A significant limitation in this study was the uska self-report measure for physical
activity (subject to recall and response biasesher than more objective instrumented methods,
such as accelerometers and step counters. Efforéstuit a subset of this sample to wear step
counters pre and post intervention were not sutiedise to the longer lead time needed for

recruitment and in-person assessment and stepecarortfiguration, which was in conflict with
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the short interval between organizational decistorfsold MOB/VLL classes and the first
MOB/VLL session. The inability to recruit entire®B/VLL class cohorts introduced the
possibility of subject volunteer bias. Becausehefheed for recruitment cooperation and
assistance from MOB/VLL hosting organizations, shngpframe access bias may have been

present.

Conclusions

The developed regression model is of limited vatweyiding no guidance to program
implementers regarding which enrollees may deireemost benefit from participating in the
program. Although the regression model may be ts@dgue for the denial of enrollment of
highly active older adults, this would seem to heoger interpretation of the model, as the
model may only reflect a regression to the megohgsical activity scores, and other benefits
from program participation that were not the subgéc¢his study may accrue to MOB/VLL
graduates. Further research is needed using a Eagwle, a more objective measure of
physical activity, and multiple follow-up intervais better determine the personal and program

factors related to the achievement of MOB/VLL outeogoals.
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Table 1: Descriptive Statistics
Variable n Value SD Range
Age 42 78.4 9.9 60 - 97
Female N (%) 42 32 (76.2)
Hispanic (%) 27 0 (0%)
Non-Hispanic: American Indian or 42 1(2.4%)
Alaska Native N (%)
Non-Hispanic: Black or African 42 7 (16.7%)
American N (%)
Non-Hispanic: White N (%) 42 34 (81%)
Height inches 42 64.8 3.6 57 - 74
Weight Ibs 42 168.0 46.4 100 - 350
Health status [range = 0 — 10] 40 6.6 1.6 2-9
# Falls in Last Year 41 1.5 2.7 0-13
# Injurious Falls in Last Year 41 0.5 15 0-8
# Treated Falls in Last Year 41 0.3 0.8 0-4
Baseline RAPA1 Score 42 5.0 1.6 2-7
Baseline ABC Score 42 68.1 16.5 14.4 -90.6
Baseline SEIPA Score 41 44.1 19.8 6 -85
Baseline OEIPA Score 42 17.0 4.4 9 - 27
Baseline FFABQ Score 41 19.8 12.9 2 - 56
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Table 2: Pearson’s product moments and point-laiseoirrelations between Predictor and

Dependent Variables

Variable N Correlation Coefficient Significance t@led)
Age 48 -0.17 p=0.26
RAPA1 48 -0.69 p <0.001
ABC 48 -0.06 p=0.67
SEIPA a7 -0.11 p=0.45
OEIPA 48 0.00 p=0.99
FFABQ 46 0.01 p=0.95
Gender 48 0.18 p=0.22

1 or more falls in past year 48 0.16 p=0.28
Race (White vs. non-white) 48 -0.01 p =0.96
Sessions Attended (0 — 8) 48 -0.12 P=0.43
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Table 3: Linear regression model for RAPA1D:Iff

Unstandardized Coefficients  Standardized Coeffisie
Model t | 2-tailed Sig.
Beta Std. Error Beta
(Constant) 4.39 067 | - 6.58 p<0.00
RAPA1 -0.82 0.13 -0.69 -6.50 p<0.00

Y = bp + bi*x = 4.39 -0.82*RAPA1
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Table 4: Post-hoc Analysis of subjects completiray Bhore classes.
Pearson’s product moment and point-biserial catiogla with RAPAL1Diff

Variable N Correlation Significance
Coefficient (2-tailed)

Age 43 -0.19 =0.23
RAPA1 43 -0.71 P <0.001
ABC 43 -0.11 p =0.50
SEIPA 42 -0.09 p=0.59
OEIPA 43 -0.04 p=0.82
FFABQ 41 -0.01 p =0.96
Gender 43 0.17 p=0.27
1 or more falls in past year 42 0.20 p=0.21
Race (White vs. non-white) 43 -0.02 p=0.88
Sessions Attended (0 — 8) 43 -0.03 p=0.88
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Table 5: Post-hoc Analysis of subjects with loweda® activity scores.
Pearson’s product moment and point-biserial caiicgia with RAPAL1Diff

Variable N Correlation Significance
Coefficient (2-tailed)

Age 23 0.14 p=0.52
RAPA1 23 -0.46 p =0.03
ABC 23 -0.33 p=0.12
SEIPA 22 -0.01 p =0.98
OEIPA 23 -0.06 p=0.79
FFABQ 21 0.05 p=0.84
Gender 23 0.38 p =0.07
1 or more falls in past year 23 0.04 p=0.84
Race (White vs. non-white) 238 0.02 p=0.92
Sessions Attended (0 — 8) 23 -0.09 p=0.68
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Table 6: Post-hoc Analysis of subjects with incegbfear of falling (ABC < = 67)
Pearson’s product moment and point-biserial caiicgia with RAPAL1Diff

Variable N Correlation Significance
Coefficient (2-tailed)

Age 16 -0.43 p=0.12
RAPA1 16 -0.70 P <0.01
ABC 16 0.06 p=0.84
SEIPA 16 0.14 p = 0.60
OEIPA 16 -0.18 p=0.51
FFABQ 15 -0.23 p=0.41
Gender 16 0.08 p=0.77
1 or more falls in past year 15 0.34 p=0.22
Race (White vs. non-white) 16 -0.34 p =0.20
Sessions Attended (0 — 8) 16 -0.12 p =0.65
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Table 7: Comparison of key characteristics and dgaphics of MOB & MOB/VLL studies

Author Tennstedt Healy Ory Ulimann Palmer
Year 1998 2008 2010 2012 2013
Baseline N 434 335 2690 150 56
1 week post-
intervention 388 (89.4%)| 243 (72.5%) 1577 (58.6%) 113 (75.3%) (887%)

Follow-up N (%)

4 week post-
intervention
Follow-up N (%)

388 (89.4%)

243 (72.5%

1577 (58.6%)

113 (75.3

%) (S8B7%)

Age (SD) 77.8(7.7) 78.7 (8.3) 77 75.4 (9.7) 7D2)
Range 60-100 51-95 60-97
Female 89.60% 89.90% 83% 86% 80.409
White 90.80% 88% 70% 40% 83.90%

Fell in last 3 2504 280
months
Fell in last year 58%
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Figure 1: Physical Activity (PA) Theoretical Framank for Study (based on théeory

of Planned Behavigr(highlighted boxes are targets of the MOB/VLL gram.)
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Figure 2: Consort Chart
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Figure 3: Dependent x Predictor Scatterplot witlyfe@esion Plot
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Figure 4: Normal Probability-Probability Plot of gession Standardized Residual
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Figure 5: Baseline RAPA1 x Follow-up RAPAL Scattetp
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CHAPTER 3: SYNTHESIS
Major Findings

This study sought to recruit a representative sarapthe older adults enrolling in
MOBI/VLL classes in North Carolina. Our sample hadchaerage age of 77.8 years (SD: 9.2,
Range : 60 — 97), was mostly female (80.4%), arabtiyn White (83.9%). Their average
physical activity level, as measured by the RAPAas 5.0 (SD: 1.6, Range =0 -7, where 5 =
“I do 30 minutes or more a day of moderate physaglvities, 5 or more days per week’and
their average fear of falling score as measureth®yABC (which is negatively correlated with
fear of falling) was outside of the range repottgd_ajoie and Gallagher(63) for classifying
older adults at increased falls risk. Histogranpewion of both baseline physical activity
measures, the RAPA1 and the MOB-PA, reveals distimeodal distributions in this sample.
The ABC histogram reveals an approximately nornmtidution of scores.

In the analyses presented in Manuscript 1, nettireMOB/VLL program’s internal
measure of physical activity (MOB-PA), nor the dalied measure of physical activity
(RAPA1), nor fear of falling (ABC) demonstratedtateally significant change from pre to post
MOB/VLL intervention. In the analyses presented/ianuscript 2, the concurrent validity of the
MOB-PA with the RAPAL could not be establishedha MOB cohort, either at baseline or at
follow-up. In the Community cohort, which includettier adults who were comparatively
younger (Mean age = 71.7 years) than those in @8 Mohort, moderate concurrent validity (

= 0.72) of the MOB-PA was established with the RARADbaseline, but not at follow-up, and
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modest concurrent validity € 0.44) was established for the MOB-PA with totalydatep
counts (TDSC) at baseline, but not at follow-up.

In the regression analyses presented in Manusgrily the baseline RAPA1 was
significantly correlated with changes in RAPA1 sofrom baseline to follow-up (RAPALDIff).
However, upon closer examination, this finding seéostem from the simple fact that in a
finite range measure, the lower the baseline sthheemore range exists for increase (and the less
for decline) at follow-up, and the higher the basekcore, the less range exists for increase (and
the more for decline). The X-Y plot of the baselare follow-up RAPAL scores illustrates this
well. This phenomenon, coupled with the lack ohdigant change in physical activity levels

from MOB/VLL class participation, makes the regressquation developed of little value.

Strengths

A major strength of this study was the direct r@amant of current MOB/VLL enrollees,
thus eliminating research recruitment bias for Bimgpin the MOB/VLL program. All subjects
came to enroll based on their own self-perceivestia@and the advertising and other methods of
the MOB/VLL program. Subjects recruited in this manare more representative of the
population of interest in this study than one inalhsubjects were recruited into a study which
required participation in a researcher provided MAR. class. This method provided for the
evaluation of the MOB/VLL program as implementedNiorth Carolina, making the findings
more generalizable at the state and national levi&t®ther major strength of this study was the
administration, outside of the MOB/VLL class envinoent, of a validated measure of physical
activity (RAPAL), thus eliminating the risk of selof bias introduced by the group setting of the

class. Another strength was the use of multiplesmess of physical activity, two of them
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validated, the third being the MOB-PA, in a popuatsimilar to the MOB/VLL class enrollees

but unassociated with MOB/VLL patrticipation.

Limitations

A significant limitation of this study was the sihsdmple size of the MOB cohort,
powered to find a moderate or larger effect, amdeten smaller exploratory Community cohort.
The limited size of these cohort samples made syoHation examination underpowered to
discover all but very large effects. Another liniba was the absence of a control group in the
MOB cohort, which could be accomplished using alcanized delayed start or cross-over
design coupled with normal recruitment by existvdi@B/VLL provider organizations. Having a
control group would allow for the detection of aterctive effect from intervention, or of an
observer effect due to participation in the stultyother limitation was the inherent insensitivity
to small changes in individual subjects of the RARAe to its small number of items (7) and
the wide range of activity it covers. Although tRAPAL is a validated measure with low
subject burden, measurement of physical activity bemore reliably assessed using
accelerometry or a step counter. Visser and calles§64) have found significant levels of
misperception of adherence to physical activityoremendations when measured by
accelerometry. The small number of classes fronthvlubjects were recruited and complete
MOB/VLL records obtained limited our ability to exane the degree to which class level
characteristics influenced RAPA1 and ABC score geanAdditionally, the volunteer biases of
both the MOB/VLL class organizers and the recrugedjects limited the study, as class
organizers unwilling to assist with subject reanent may have differed from those who did

assist, and those who agreed to be subjects maydiidered from those who did not. One
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method of overcoming this limitation would be torbdhis study’s data instruments and their
collection “embedded” in the MOB/VLL class by addia pre and a post session, implemented
through an entire geographical region, similathi® approach used in Texas by Ory and
colleagues(29) and South Carolina by Ullmann anliéagues(30). Another limitation of the
study was the skewed distribution of baseline ptajsactivity levels in both the MOB cohort
and the Community cohort, with significant ceilieffects, that reduced the effective number of
subjects with the potential for physical activitgasure increase. Finally, the inability to recruit
a subset of the MOB cohort to wear step countegsapd post intervention did not allow us to
assess the external validity of the MOB-PA, as waslassess the MOB/VLL intervention, using

a more objective physical activity measure.

Conclusions

Taken together, the findings of these studies dsupport previous findings (Table 1) of
the efficacy of the MOB/VLL program to reduce fedufalling and increase physical activity.
The distribution of physical activity level in tlsample was bimodal. Half of the sample had
baseline RAPA1 scores of 6 or 7, indicating thedgests were likely not restricting their
physical activity due to fear of falling or any ettfactor. Furthermore, there were no statistical
differences (p = 0.72) in the ABC scores of thehliRAPA1 score group (ABC = 69.8)
compared to the lower RAPAL score group (ABC = ) lirtlicating that those with lower
activity levels were not restricting activity duefear of falling either. Of special note is the
absence of changes between baseline and follow-tigeithree factors most directly targeted by
the MOB/VLL program: the Outcome Expectations focreased Physical Activity (OEIPA)

scale, the Self-Efficacy for Increased Physicaliviit (SEIPA) scale, and the Fear of Falling
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Avoidance Behavior Questionnaire (FFABQ). Eachriunsient was theorized to detect, directly,
or indirectly, changes in factors in our conceptuadel (Figure 1) antecedent to changes in
physical activity level.

If the sample in this study is representative eft¢hrrent population of MOB/VLL
enrollees, these findings indicate that the curké@B/VLL recruitment methods are not
attracting the desired target population, oldedtaduho have a fear of falling and are restricting
their activity due to that fear. Not surprising&g a result, no clinically significant changes in
activity levels or fear of falling, or their antetant factors, are achieved, and the financial,
facility, and human resources expended in the proriof MOB/VLL classes are potentially
being wasted.

The implications of the concurrent validity of thEDB-PA at baseline, but not at follow-
up, are less clear, but certainly concerns areddsr the use of the MOB-PA to detect changes
in physical activity level as a result of MOB/VLIass participation. A larger sample validation
study using objective physical activity measureséerometry, step counter, or other
instrumented measure) and a randomized delayddssidly design is needed. However, the
moderate concurrent validity detected for the MOB#RP the Community cohort provides
support for a new study to analyze the MOB-PA ssamehe MOB/VLL national database
maintained by MaineHealth to characterize the l@sghysical activity levels of MOB/VLL
enrollees. Questions to be asked inclut¥dat levels of physical activity do the receniodees
of MOB/VLL classes have? Are these levels chanatieof the population for which the
MOB/VLL intervention was designed? Has the lev@hysical activity changed since the
inception of the program? Are there differenceadtivity level by geographic region, hosting

organization, class, or individual characteristiceldw do other internal program measures,
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both baseline and outcome, vary by baseline agtimgasuresThe results of such studies may
reveal the need to enhance program fidelity adlvergnidelines, modify program recruitment
methods, and/or screen potential enrollees foagpeopriateness of MOB/VLL program
participation. In the meantime, with many altermatactivity promotion / fall prevention
programs to choose to implement with their oftemtiéd resources, organizations considering or

currently offering MOB/VLL classes should carefudlgnsider the findings of this study.
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Table 1: Comparison of key characteristics and agaphics of MOB & MOB/VLL studies

Author Tennstedt Healy Ory Ulimann Palmer
Year 1998 2008 2010 2012 2013
Baseline N 434 335 2690 150 56
4 week post- | 388 (89.4%)| 243 (72.5%) 1577 (58.6%) 113 (75.3%) - -

intervention
Follow-up N (%)

1 week post-
intervention
Follow-up N (%)

48 (85.7%)

Age: Mean (SD) 77.8 (7.7) 78.7 (8.3 77 75.4 (9.7) 77.8 (9.2)
Age: Range 60-100 51-95 60-97
Female 89.60% 89.90% 83% 86% 80.409
White 90.80% 88% 70% 40% 83.90%
Fell in last 3 25% 28%
months
Fell in last year 58%
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APPENDIX A
LITERATURE REVIEW

Introduction

Physical activity is defined as “any bodily movermproduced by skeletal muscles that
results in energy expenditure.”(1) For much of madis existence, regular physical activity has
been the means by which it has ensured its safetyeocured food for its very survival.(2) In
some parts of the world today this is still truet Im many industrialized societies, plentiful
nutrient-dense foods obtained with relatively lavergy expenditure have resulted in drastically
lower levels of daily physical activity demand aswhsequently, lower levels of physical activity
in the population.(3)

Regardless of its causes, physical inactivity ammidgr adults is a widely recognized
major public health problem in our society (4) tlsaassociated with higher health costs(5) and a
variety of negative health outcomes, including ayg$§) sarcopenia,(7-9) osteopenia,(10, 11)
osteoporosis,(10, 11) falls,(12) depression,(18glimess,(14) social isolation,(15) fear of
falling,(16-19) frailty,(20) cognitive decline,(222) and mortality.(23, 24) Just as inadequate
levels of physical activity are associated with tiple morbidities, researchers have reported that
increased physical activity by older adults carvprg, delay, or ameliorate specific health
conditions and/or their symptoms, including funotibstatus decline,(25) arthritis,(26-28)
depression,(29) diabetes,(30) frailty,(31) cogmitilysfunction,(22, 32, 33) and
hypertension.(34)

However, despite this knowledge, and despite tfwtefof many governmental and

private health organizations to promote increasgegipal activity among older adults through
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the issuing of policies, recommendations, and dudg,(35-40, 40) the prevalence of physical
inactivity among older adults in the US remainshhgl1-43)

The focus of this literature review is to examihe terminology, measurements,
methods, and interventions related to increasingiphl activity among community-dwelling
older adults. Particular emphasis is placed orectitknowledge of the efficacy of tivatter of

Balance / Volunteer Lay Leadprogram.

Terminology

Despite general agreement across research sthdieslder adults do not engage in
enough physical activity, multiple terms suclsadentaryphysically inactiveandinsufficient
physical activityregularly appear in the literature but are notamifly defined. However, they
all take as their referent the conceppbysically activewhich the Centers for Disease Control
and Prevention (CDC) defines as “engaging in mdddrdensity activities in a usual week for
greater than or equal to 30 minutes per day, gréaae or equal to 5 days per week; or
vigorous-intensity activities in a usual week foeater than or equal to 20 minutes per day,
greater than or equal to 3 days per week or bat#hy.(he CDC definemactivity as “less than
10 minutes total per week of moderate or vigorausrsity lifestyle activities”, and defines
insufficient physical activitgs “doing more than 10 minutes total per week oflenate or
vigorous-intensity lifestyle activities but lessaththe recommended level of activity”.(44)
Lifestyle activities include household activitiesq. moving around in your home and doing
housework), transportation activities (e.g. walkinghe store or a friend’s home) and leisure-
time activities. Leisure-time activities may inckutbrmal exercise or may consist of more

informal activities such as playing tennis, hikidgncing, etc. Work-related physical activity

112



(occupational activity) is unaccounted for in th€42C definitionsExercise is defined by the
CDC as “a subcategory of physical activity thgtlenned, structured, repetitive, and purposive
in the sense that the improvement or maintenanoa®br more components of physical fithess

is the objective”.(45)

Fear of Falling

Among the factors reported to be associated widliged physical activity are fear of
falling and fear of the consequences of falling:186 46-51) These fears also rank among the
barriers to exercise among older adults.(49, 52lyEasearch into fear of falling simply asked
subjects if they were fearful of or afraid of fal.

Both Tinetti and colleagues(53) and Howland andeegjues et al(54) found that nearly
half of community-dwelling older adults experiencamme fear of falling. Tinetti &
Speechly(55) found that many older adults with fd#aalling responded to this fear by limiting
their physical activity. This limiting of activitis theorized to initiate or continue a downward
spiral of deconditioning and reduced physical capathereby increasing, not decreasing, the
risk of falls and fall-related injuries.(19, 56)

The construct of fear of falling has long been lajestt of interest in the literature. While
simply asking individuals if they have a fear dfifag(51, 57) seems the most straight-forward
measure, Mischel(58) as reported by Tinneti,(8@prted that the variability in individual
definitions of fear, coupled with the poor predretiability of self-assessed global traits, limits
the clinical utility of this initially appealing siple measure. Grounded in the work of
Bandura(60), Tinetti and colleagues (59) lookefiat of falling as an activity-dependent

emotional response based largely on perceptiosslbéfficacy. They developed the Falls
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Efficacy Scale (FES), a 10 item, 10-point Likeralgcwith total scores ranging from 10 to 100,
with the goal of “determining the extent to whi@af of falling exerts an independent effect on
functional decline among the elderly”. The Fall§¢gcy Scale International (FES-1)(61) was
later adapted from the FES, as was the Falls EffiGrale (Icon-FES)(62) employing
illustrations (“iconographs”) of potentially featfscenarios and designed to assess fear of falling
in higher functioning older adults. Powell and Mey663) seeking to address some of the
limitations of the FES, developed the Activitiesesiiic Balance Confidence(ABC) scale. The
ABC is a 16 item, 11-point Likert scale summed amdraged to create a 0 to 100% score. In
comparison to the FES, the ABC uses more spegificithe activity for each item and includes
a wider range of activity difficulty.

The concepts of fear of falling, self-efficacy, dmlance confidence are not identical, yet
there is considerable overlap. Tinetti and collesgadicated their belief in the virtual
equivalence of the terms “confidence” and selfegitly” when they stated “Confidence in
accomplishing each activity without falling was @ssed on a 10-point continuum with a higher
score equivalent to lower confidence or efficady9) Powell and colleagues designed the ABC
as an improved self-efficacy measure, not a medsased on an alternative construct.

The literature argues against the single item aassest of fear of falling. The choice
between the FES and the ABC is best made by asgdab& overall level of activities engaged in

by the individual or populations of interest.

Measurement Methods

Researchers and clinicians employ a variety of nmeas both objective and subjective,

to assess physical activity. The “gold standardéoctive measure for quantifying physical
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activity, derived from its definition, is the measwof the “extra” energy expended as a result of
engaging in a specific dose of physical activitheToubly labeled water method (DLW)
utilizes the ingestion of isotopic water (the téiaoubly” refers to the use of isotopes of both
hydrogen and oxygen) and the measurement of theuelexcretion rates of each isotope to
determine total energy expenditure over a 5 todymeriod. DLW, when combined with
indirect calorimetry to measure resting metabdaie and diet induced energy expenditure, can
provide a long-term measure of average physicaligctThese methods are complex,
expensive, subject-burdensome, and time-consuraimjthus are rarely utilized in research
measuring change in activity levels in “free-livirapults.(64)

The measurement of body motion via body-worn devis&eommonly employed as a
proxy for the measurement of metabolic energy edipere.(64) The simplest devices use
mechanical registration of vertical movement tcag@bt cumulative count of stepping activity.
Their main advantage is their low cost, but theyteo undercount low intensity activity, are
unable to assess intensity of activity, and capnotide any information regarding temporal
variability.(65) Additionally, an intervention effeon physical activity levels from step counters
displaying current and/or cumulative measures leas lbeported(66-68) and may preclude their
use. More technologically sophisticated devicesamse two, or three axis piezoelectric
accelerometers to qualify and quantify acceleradictivity due to body movement during the
measurement period. Some of these devices repoengdionless acceleration counts, while
others perform algorithmic integration and convamsf tri-axial readings directly into step
counts. Most of these devices store and reportwil@taminute-level resolution. The use of these

types of accelerometer-based devices, referreddoaelerometryis widely employed by
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researchers to obtain objective(69) measures dfigdlyactivity in the general population,(70)
and has been well tolerated in use with older adult, 72)

The previously described objective measures ofiphlactivity employ methods that
are impractical to implement in many researchsgsti In both clinical research and clinical
practice, subjective measurement of physical agthy patient self-report is the overwhelming
choice due to the simplicity, low cost, speed, aase of administration. Many self-report
measures of physical activity have been developajl{ut few have been validated for self-
administration by older adults. The Patient-certt@kesessment and Counseling for Exercise
(PACE)(74-76) was developed as a combined meas$iegal of and stage of readiness to
engage in physical activity to be administeredphysicians in practice and not targeted
specifically at older adults. The Physical Activigale for the Elderly (PASE) (77) was
developed for clinical assessment of physical agtfer older adults and designed for self-
administration or interviewer administration in pen or by telephone. The PASE solicits seven-
day activity information by domain (leisure, houskeh and work-related) and takes
approximately 5 minutes to administer. The CommuHgalthy Activities Model Program for
Seniors Physical Activity Questionnaire (CHAMPS-PA@3) was developed specifically for
older adults and designed for self-administratiomterviewer administration in person or by
telephone. Developed for the research environnzemeasure metabolic energy expenditure, the
CHAMPS-PAQ solicits detailed activity informatioarfthe preceding four weeks and takes
approximately 15 minutes to complete. The Rapideassient of Physical Activity (RAPA) (79)
was developed as a self-administered clinical nreasun older adults. Based on the CDC
physical activity guidelines, the RAPA solicits pesises regarding ‘usual’ weekly activity and

takes approximately 2 minutes to administer.
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The measurement of associated metabolic energynditpee, although the gold
standard, is neither practical or necessary fasassent of physical activity among older adults,
particularly when used to measure an interventieffectiveness in changing levels of physical
activity. Obtaining absolute values of pre and potgrvention metabolic energy expenditure
involves a significant subject burden and is likelyhave a significant intervention effect, while
adding nothing to the assessment of degree of ehanactivity. Acceleratory based step
counters, although more burdensome than metabeasurement methods, are well tolerated
and provide for the most accurate “free-range” sssent possible. For low-burden cost
effective measurement in the clinical and researshronments, questionnaires and surveys will
be the instruments of choice in most cases, degpteeduced accuracy and risk of subject bias

compared to objective measures.

Interventions

Many interventions have been developed to prommateeased physical activity in the
general population. A recently published Cochraeei®v(80) found no evidence for the
general effectiveness of community-level intervens, although specific programs, such as the
media-based ‘Wheeling Walks” program(81) and theA®®S Il program,(82) have shown
statistically significant increases in walking mies/week among some groups of older adults.
Multiple individual-based programs to increase jpt¢glsactivity among older adults have been
developed using a variety of approaches. Most &ifyicthese have been group exercise
programs such as aerobics, Tai Chi, and other anogyr There are fewer interventions
specifically designed to address cognitive barriersxercise. Calfas and colleagues(75) reported

on the PACE program, which employed brief physi@éice counseling followed up with a
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health educator phone call two weeks later. The PAfCreasedelf-assessed physical activity
levels four to six weeks after the initial counsgliA program in Australia employing group
education and goal setting sessions(83) did notase pedometer-measured step counts among
culturally and linguistically diverse older adulheActive for Lif€ program(84) investigated

the translation of two lifestyle behavior changegrams grounded in social cognitive theory and
the transtheoretical model: Active Choices (telephibased) and Active Living Every Day
(group-based). Both programs proved effective anaasing levels of physical activity, based on
pedometer-measured step counts, when translatedonmimunity settings.

The challenges of effective community-level intertvrens include stakeholder buy-in,
community-specific strategy development, coalittmmsensus, organizational cohesion, and
financial resources. In the previously cited Coolr&eview(80), evidence for these programs
was equivocal due to the lack of good studies. duthors stated that “Future research is needed

with improved designs, measures of outcomes agelaamples of participants.”

A Matter of Balance

The A Matter of BalancéMOB) program is an evidence-based cognitive-bemal
intervention program specifically designed to “reduhe fear of falling and increase activity
levels among older adults”.(85) This group-baséerirention, delivered by physical therapists,
uses the Intended Activity scale as the distal@ui measure of activity. This scale asks
subjects their surety (1 = not at all sure, 4 =3y\gre) of engaging in various activities in the
coming week. Among the activities were “light arehlay housework, home repairs, lawn or
yard care, walking outside the home, light spart] strenuous sport or recreational activities”. A

volunteer lay-leader adaptation of this program @MNLL) was developed in partnership by
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Southern Maine’s Agency on Aging, Maine’s Partngrdbr Healthy Aging, Maine Medical
Center Division of Geriatrics and the UniversitySduthern Maine, School of Social Work.(86)
While physical activity was not a distal outcomeasigre of the translated program’s
effectiveness study, a related measure of exel@igd, consisting of a truncated and modified
version of the PACE assessment, was used. Thenakibi-item PACE assessment was
developed to “determine current interest in an@llev¥ activity”,(75) was based on the Stages of
Change Model, and categorized subjects into onlereé states (pre-contemplation,
contemplation, and active). The PACE was not védidas a measure of activity, nor was the
truncated and modified version developed by Heaty @lleagues(86). Ory and colleagues(87)
reported on the implementation and disseminatiah@MOB/VLL program in Texas. They
used a “variant of Behavioral Risk Factor Surveitia System survey items to assess the number
of days in the previous week the participant wagaged in moderate-intensity physical activity
for at least 30 minutes.” The Behavioral Risk Fa&orveillance System (BRFSS) survey,
developed for telephone administration in the adafiulation, has not been validated as a self-
administered in-class survey among older adultSduath Carolina, Ullmann and colleagues
reported on the dissemination of the MOB/VLL pragrand reported outcomes for the Falls
Management Scale (FMS) and the Timed Up and Go (Tb@ no validated physical activity
measures were reported. To date, no evaluationogf@m effectiveness has examined the
original MOB program or the MOB/VLL program usingher validated self-report measures of

activity or validated objective measures of acjivit

Conclusion
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The MOB/VLL is a community based intervention thas successfully addressed many
of the challenges cited in the Cochrane Review@@pmmunity wide interventions to improve
physical activity. The highly structured prograns lieeen standardized and made available for
wide-spread implementation at a relatively low cdaidelity is maintained through a centralized
training organization and contractual agreemertt Wiaister Trainers and Coaches. The program
has developed targeted marketing materials tocatina older adults thought to benefit most. Its
multi-modal intervention approach, including didagiresentation, video testimonials, lecture
materials, group discussion, group problem-solvargl exercise demonstration and practice has
proven popular with many older adults, as eviderimeds growing level of implementation.
Additionally, Healy and colleagues(86) found a #igant reduction in both fear of falling (falls
efficacy) and self-reported falls at six and 12 therpost intervention. However, what remains
to be measured with validated instruments is tlygeteto which the MOB/VLL program
actually achieves its stated goal of increasingspay activity among older adults. If fear of
falling is reduced in the absence of an increag@ysical activity, or physical activity is
increased with no reduction in fear of falling, thitbe mechanism by which the program has

been theorized to reduce falls in previous studieslled into question.
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APPENDIX B

BASELINE SURVEY BOOKLET

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Baseline Survey Booklet

NOTE: THIS SURVEY MUST BE COMPLETED
BEFORE YOUR FIRST MOB CLASS

Thank you for agreeing to fill out this survey booklet. All of the
information you supply here is confidential. No one will know of your
participation in this research unless you choose to tell them.

This booklet takes about 15 to 20 minutes to complete. Please read all
instructions carefully and feel free to call me if any of the questions are
unclear.

Walter E. Palmer, MSCS

3022 Bondurant Hall, CB# 7135

The University of North Carolina at Chapel Hill
Chapel Hill, NC 27599-7135
wepalmer@email.unc.edu

919-451-3223

P— S
1 Today’s Date: / / ( i

Name:

Address:

City:

State:

Zip code:

Date of your first Matter of Balance class: / /2012

Town/City/Area where class will be held:

Facility/Building where class will be held:

Please be sure you have responded to every item before going on to the next page.
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Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431
Health and Mobility Survey

What is your gender? (circle one):

i i ?
What is your age (in years)? Female Male

Circle the number below that best describes your current physical health:
Poor Excellent
0123456 7 8 9 10

Circle the number below that best describes how often you use an assistive device
(cane, walking stick, ambulator, walker, etc.) when you walk:
Never Always
012 3 456 7 8 9 10

How many people live with you at your current address? ____

How many times have you| How many of these falls How many falls needed
fallen in the past year? | has resulted in aninjury? medical attention?

Ethnicity: 1. Do you consider yourself to be Hispanic or Latino? (See definition
below.) Select one. Hispanic or Latino. A person of Mexican, Puerto Rican, Cuban, South or
Central American, or other Spanish culture or origin, regardless of race. The term, “Spanish
origin,” can be used in addition to “Hispanic or Latino.”

[0 Hispanic or Latino

[0 Not Hispanic or Latino

Race: What race do you consider yourself to be? Select one or more of the following:

(] American Indian or Alaska Native. A person having origins in any of the original

peoples of North, Central, or South America, and who maintains tribal affiliation or
community attachment.

(1 Asian. A person having origins in any of the original peoples of the Far East, Southeast
Asia, or the Indian subcontinent, including, for example, Cambodia, China, India, Japan,
Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam. (Note: Individuals
from the Philippine Islands have been recorded as Pacific Islanders in previous data
collection strategies.)

[0 Black or African American. A person having origins in any of the black racial groups of

Africa. Terms such as “Haitian” or “Negro” can be used in addition to “Black” or African
American.”

(] Native Hawaiian or Other Pacific Islander. A person having origins in any of the
original peoples of Hawaii, Guam, Samoa, or other Pacific Islands.

O White. A person having origins in any of the original peoples of Europe, the Middle East, or
North Africa.

L1 Check here if you do not wish to provide some or all of the above information.

Please be sure you have responded to every item before going on to the next page.
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Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Health and Mobility Survey (continued)

Indicate whether or not you currently have the following conditions by circling
‘Yes’ or ‘No’ for each item below:

Yes No | Arthritis (rheumatoid and osteoarthritis)
Yes No | Osteoporosis
Yes No |Asthma
Yes No Chronic obstructive pulmonary disease (COPD), acquired
respiratory distress syndrome (ARDS), or emphysema
Yes No Angina
Yes No | Congestive heart failure (or heart disease)
Yes No Heart attack (myocardial infarct)
Yes No Neur'ologilcal disease (such as multiple sclerosis or
Parkinson’s)
Yes No | Stroke or transient ischemic attack (TIA)
Yes No Peripheral vascular disease
Yes No Diabetes types | and Il
Yes No | Upper gastrointestinal disease (ulcer, hernia, reflux).
Yes No Depression
Yes No | Anxiety or panic disorders
Yes No Visual impairment (such as cataracts, glaucoma, macular
degeneration)
Hearing Impairment (very hard of hearing, even with
Yes No . .
hearing aids)
Degenerative disc disease (back disease, spinal stenosis,
Yes No - .
or severe chronic back pain)
Height (cm orinches) Weight (kg or Ibs)

Please be sure you have responded to every item before going on to the next page.
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Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Fear of Falling Avoidance-Behavior Questionnaire (FFABQ)

Please answer the following questions that are related to your balance. For each statement, please check one
box to say how the fear of falling has or has not affected you. If you do not currently do the activities in
question, try and imagine how your fear of falling would affect your participation in these activities. If you
normally use a walking aid to do these activities or hold onto someone, rate how your fear of falling would
atfect you as if you were not using these supports. If you have questions about answering any of these
statements, please ask the questionnaire administrator.

Due to my fear of falling, I avoid...

Please checl one box for each question
Completely Completely
disagree Disagree Unsure Agree agree

1. Walking D ’:] D D D
Lifti d carrying object:
A 0 0 O O 0O
3. Going up and downstairs I:] D D D []
Walki dij
b o pt AR U o o 0O O
5. Walking in crowded places D D D D [___]
6. Walking in dimly lit, unfamiliar places D D D D [:l
7. Leaving home D I:] D D D
8. Getting in and out of a chair D D D D D
9.  Showering and/or bathing D D D D D
10. Exercise |:| D D D D
P i L
s (;;P‘Z]’(’:i;’[’]’;ﬂ :ookmg, serving) D D D D D
Doing I rork
12. ( e‘g"ilclzzzlslf; D:mh ing clothes) D D D D D
13.  Work and/or volunteer work D D D D D
Recreational and leisure activities
14. (eg, play, sports, arts and culture, D D [:l |:| I:I

crafts, hobbies, socializing, ravelling)

Please make sure you have checked pne box for each question. Thank you!

The Fear of Falling Avoidance-Behavior Questionnaire. Reproduced by written permission from the author.

Please be sure you have responded to every item before going on to the next page.

131



Title: Changes in PA associated with the MOB/VLL program

IRB Study # 12-0431

Rapid Assessment of Physical Activity

Physical Activities are activities where you move and increase your heart
rate above its resting rate, whether you do them for pleasure, work, or

transportation.

The following questions ask about the amount and intensity of physical
activity you usually do. The intensity of the activity is related to the amount
of energy you use to do these activities.

Examples of physical activity intensity levels:

Light activities

- your heart beats slightly
faster than normal

- you can talk and sing

Vacuuming or
Light Yard Work

Walking
Leisurely

Moderate activities

. your heart beats faster
than normal

. you can talk but not
sing

-
Aerobics

Fast Class
Walking

e .

Strength
Training

Swimming
Gently

Vigorous activities
. your heart rate
increases a lot

. you can't talk or your
talking is broken up by
large breaths

Tennis, Racquetball,

Jogging

Stair GF Pickleball or Badminton
Machine Running

Please be sure you have responded to every item before going on to the next page.
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How physically active are you? (Check one answer on each line)

Does this accurately
describe you?

-

~a

3=Hohl1 &2

- . Yes No
| rarely or never do any physical activities. 0 O
| do some light or moderate physical activities, but not Yes No
every week. O g
| do some light physical activity every week. \Ss h[“}:
| do moderate physical activities every week, but less Yes No
than 30 minutes a day or 5 days a week. O O
| do vigorous physical activities every week, but less Yes No
than 20 minutes a day or 3 days a week. O O
| do 30 minutes or more a day of moderate physical Yes No
activities, 5 or more days a week. ] O
| do 20 minutes or more a day of vigorous physical Yes No
activities, 3 or more days a week. ()} [}
| do activities to increase muscle strength, such as Yes No
lifting weights or calisthenics, once a week or more. (| [}
| do activities to improve flexibility, such as stretching Yes No
or yoga, once a week or more. O O

©2006 University of Washington Health Promotion Research Center

Indicate whether or not you currently engage in any of the following activities:

Housework.

Yes No :

If yes, estimate hours per week:
Yes No Gardening. '

If yes, estimate hours per week:
Yes No Volunteer activities (not at your home).

If yes, estimate hours per week:
W K Social activities (.not at your home).

If yes, estimate hours per week:

Please be sure you have responded to every item before going on to the next page.
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Outcome Expectations for Increased Physical Activity

There are many ways you can increase your regular physical
activity, including, but not limited to, taking a walk around the yard
or the block, working in your garden, participating in more church
or social events, starting an exercise program, walking instead of
driving to a neighbor’s house, shopping every isle of the grocery
store, jogging, parking at the far end of the parking lot at the store,
taking the stairs more often, volunteering at a charity, helping a
friend with a chore, etc.

The following statements ask you to imagine what you might expect to
happen if you decided to increase you regular physical activity.

For example, the first statement reads “Increasing my physical activity
would make me feel better physically.”

For each statement circle the number on the scale (Range: 1 = Strongly
Agree, 5 = Strongly Disagree) that best matches your level of agreement
with that statement.

Increasing my physical activity ...

1 ... would make me feel better physically.
Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5
2 ... would make my mood better in general.
Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5
3 .. would help me feel less tired.
Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5
4 ... would make my muscles stronger.
Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
5

1 2 3 4

Please be sure you have responded to every item before going on to the next page.
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Increasing my physical activity ...
5 ..issomething | would enjoy doing.

Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5

6 ..would give me a sense of personal accomplishment.

Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5

7 ... would make me more alert mentally.

Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5

8 .. would improve my endurance in performing my daily activities.

Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 b

9 .. would help to strengthen my bones

Strongly Agree - Agree - Neither Agree nor Disagree - Disagree - Strongly Disagree
1 2 3 4 5

Adapted by permission of author from the Outcome Expectations for Exercise Scale. {{1022 Resnick,B. 2000}}

Self-Efficacy for Increased Physical Activity

The following questions on the next page ask you to imagine you are
considering increasing your regular physical activity.

For example, the first question reads “How confident are you right now
that you could increase your regular weekly physical activity if the
weather was uncomfortable (or unpleasant)?”

Carefully consider what it would be like for you to engage in some type
of physical activity during weather that was uncomfortable, and circle
the number on the scale that best describes your level of confidence in
doing that physical activity (Range: 0 = Not Confident, 10 = Very
Confident) under those conditions.

Please be sure you have responded to every item before going on to the next page.

135



Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Please circle the number that best describes your level of confidence (0 = Not
Confident, 10 = Very Confident) for each of the following questions:

SEIPA (Self-Efficacy for Increased Physical Activity)
How confident are you right now that you could increase your
regular weekly physical activity if:

1  The weather was uncomfortable (or unpleasant)?

Not Confident Very Confident
01 2 3 45 6 7 8 9 10

2 You were bored by the activities?

Not Confident Very Confident
0O 1 2 3 4 5 6 7 8 9 10

3 You felt pain during the activities?

Not Confident Very Confident
01 2 3 45 6 7 8 9 10

4 You had to engage in the activities alone?

Not Confident Very Confident
0 1 2 3 4 5 6 7 8 9 10

5  You did not enjoy the activities?

Not Confident Very Confident
0 1 2 3 4 5 6 7 8 9 10

6 You were too busy to do the activities?

Not Confident Very Confident
0 1 2 3 4 5 6 7 8 9 10

7 You felt tired?

Not Confident Very Confident
01 2 3 4 5 6 7 8 9 10

8  You felt stressed?

Not Confident Very Confident
0 1 2 3 4 5 6 7 8 9 10

9  You felt depressed?

Not Confident Very Confident
01 2 3 4 5 6 7 8 9 10

Adapted by permission of author from the Self-Efficacy for Exercise Scale. {{1025 Resnick,B. 2000}}

Please be sure you have responded to every item before going on to the next page.
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End of Survey

Thank you for agreeing to be in this study and completing this survey
booklet. Please use the enclosed postage paid envelope to return it to
me at the research office.

If you have lost or cannot find the postage-paid return envelope, please
call me at 919-451-3223 and | will send you a replacement.

If you have any comments or suggestions regarding this survey that you
think might help improve it, please provide them in the space below.

Thank you!

Please be sure you have responded to every item before going on to the next page.
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APPENDIX C

MATTER OF BALANCE PHYSICAL ACTIVITY MEASURE

Matter of Balance Physical Activity Measure (MOB-Pems

Check only one box to tell us how much you are wagilor exercising now:

1. 1 do not exercise or walk regularly now, analrtbt intend to start.

2) 1 do not exercise or walk regularly now, buiahe been thinking of starting.
3) | am trying to start to exercise or walk.

4) | have exercised or walked infrequently for ogenonth.

5) | have been doing moderate exercise less thar thmes per week.

6) | have been doing moderate exercise three oe tmes per week.
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APPENDIX D

STEP COUNTER AND MULTI-DAY DIARY

The Step Counter and the
Multi-Day Diary

Thank you for agreeing to
wear the step counter
device and record its use in
this Multi-Day Diary. Your
assistance will help the
research team better
understand activity
patterns in the study
population.

Wearing the Step Counter:

The Step Counter is a rugged waterproof
instrument that counts the steps you take while
wearing it. There are no controls to worry about:
you just put it on and go about your normal
activities. Many people forget it is there after
wearing it for a while.

Things you need to remember:

1) The device should always be attached
“ROUNDED END UP. (see image above)

2) You can wear the device on the inside or the
outside of the ankle of either leg. However,
once you choose a position please try to
wear it in the same location each time you
put it on.

e

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Below is an example of a single day diary entry:

.................. Beginning of Example  ==*=%7esdesiarans

Day X Date: XX/ XX /2013

Circle the current day of week:

Sunday Monday Tuesday Wednesday 1hursdav$Murdav

3) Attach the device to your ankle every
morning before or as soon as you get out of
bed.

4) Remove the device before going to bed at
night.

5) Remove the device when bathing,
showering, or swimming. The device can be
submerged in water without damage, but a
wet strap may not be comfortable.

6) Please make a note in this Multi-Day Diary
each time you put on or take off the device.

If you develop pain or discomfort from wearing the
step counter please immediately stop wearing it
and report the problem by calling the research
team at 919-451-3223.

Using the Multi-Day Diary:

The main purpose for this Multi-Day Diary is to
record each time you put on or take off the device.
This should only take a few minutes of your time
each day.

Another purpose for this diary is to record
information about the kind of activities you are
engaged in while wearing the device.

Note: Your activity entries do not need to be
detailed. Typical entries might read: 9am-11am,
housework; 11am-1pm lunch out with friends;
5pm-8pm, watched TV. You do not need to fill
every entry in the diary.

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Day 1 Date: _ / /2013

Circle the current day of week:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Time Time |Description of action or activity

Time Time | Description of action or activity

730 am | e |Gatekie and put on device

D:3C ame | [C:3C wn | Touls @ bong walh with fricud

1C:3C am | 11:0C ame | Removed device while shuweing

6:45 pin | 7:80 pre. | Did Eight fiouscuni

..... 9:LC pre. | Renaued device and went ta Ged

Comments
Haral a very actioe deag Unasat fasqot tu talec the device off

* End of Example ¥4+ ssbasnemintnanss

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Comments:

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431




Day 2. Date: _ / /2013

Circle the current day of week:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Time Time  |Description of action or activity

Comments:

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Day 4 Date:_ /_ /2013

Circle the current day of week:

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Time Time | Description of action or activity

Comments:

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Day 3 Date: _ /_ /2013

Circle the current day of week:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Time Time |Description of action or activity

Comments:

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Day 5 Date: __/__ /2013

Circle the current day of week:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Time Time Description of action or activity

Comments:

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431
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Day 6 Date: __ / /2013 Day 7. Date: _ /_ /2013

Circle the current day of week: Circle the current day of week:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Time Time | Description of action or activity Time Time | Description of action or activity
Comments: Comments:
Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431 Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

Day 8 Date: _ / /2013

Circle the current day of week:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Time Time |Description of action or activity

Comments:

Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431 Title: Changes in PA associated with the MOB/VLL program IRB Study # 12-0431

141




REFERENCES

1. Motl RW, McAuley E. Physical activity, disabylitand quality of life in older adults. Phys
Med Rehabil Clin N Am. 2010 May;21(2):299-308.

2. Garrett NA, Brasure M, Schmitz KH, Schultz MMuylber MR. Physical inactivity: Direct cost
to a health plan. Am J Prev Med. 2004 Nov;27(4):904

3. Ryan AS. Exercise in aging: Its important r@lemnortality, obesity and insulin resistance.
Aging health. 2010 Oct;6(5):551-63.

4. Roubenoff R. Origins and clinical relevance afcepenia. Can J Appl Physiol. 2001
Feb;26(1):78-89.

5. Morley JE, Abbatecola AM, Argiles JM, BaracosBguer J, Bhasin S, et al. Sarcopenia with
limited mobility: An international consensus. J Aed Dir Assoc. 2011 Jul;12(6):403-9.

6. Karlsson MK, Nordgvist A, Karlsson C. Physicatigity, muscle function, falls and fractures.
Food Nutr Res. 2008;52:10.3402/fnr.v52i0.1920. Ep0BG3 Dec 30.

7. Bakhireva LN, Barrett-Connor E, Kritz-Silverstdd, Morton DJ. Modifiable predictors of
bone loss in older men: A prospective study. Ammelyed. 2004 Jun;26(5):436-42.

8. Buchner DM, Campbell AJ. Inactivity as a risktfar for activity-related injuries. Am J Prev
Med. 2010 Jul;39(1):102-3.

9. Win S, Parakh K, Eze-Nliam CM, Gottdiener JSpRi#J, Ziegelstein RC. Depressive
symptoms, physical inactivity and risk of cardiomalsr mortality in older adults: The
cardiovascular health study. Heart. 2011 Mar;93(#):5.

10. Hawkley LC, Thisted RA, Cacioppo JT. Lonelinpsadicts reduced physical activity: Cross-
sectional & longitudinal analyses. Health PsycROD9 May;28(3):354-63.

11. Willey JZ, Paik MC, Sacco R, Elkind MS, Bodetb&la B. Social determinants of physical
inactivity in the northern manhattan study (NOMA$X ommunity Health. 2010
Dec;35(6):602-8.

12. Bertera EM, Bertera RL. Fear of falling and\atyt avoidance in a national sample of older
adults in the united states. Health Soc Work. 20818,33(1):54-62.

13. Lapier TK, Cleary K, Kidd J. Exercise self-eficy, habitual physical activity, and fear of
falling in patients with coronary heart diseaserdigpulm Phys Ther J. 2009 Dec;20(4):5-11.

14. Peeters GM, van Schoor NM, Pluijm SM, Deeglids P. Is there a U-shaped association
between physical activity and falling in older pers? Osteoporos Int. 2010 Jul;21(7):1189-95.

142



15. Deshpande N, Metter EJ, Bandinelli S, Laureiamwindham BG, Ferrucci L.
Psychological, physical, and sensory correlatdeafof falling and consequent activity
restriction in the elderly: The INCHIANTI study. AdhPhys Med Rehabil. 2008 May;87(5):354-
62.

16. Landi F, Abbatecola AM, Provinciali M, Corsoleef, Bustacchini S, Manigrasso L, et al.
Moving against frailty: Does physical activity m&t? Biogerontology. 2010 Oct;11(5):537-45.

17. Sofi F, Valecchi D, Bacci D, Abbate R, Genghf, Casini A, et al. Physical activity and risk
of cognitive decline: A meta-analysis of prospeetstudies. J Intern Med. 2011 Jan;269(1):107-
17.

18. Verghese J, Lipton RB, Katz MJ, Hall CB, Def@, Kuslansky G, et al. Leisure activities
and the risk of dementia in the elderly. N Engl ddvi2003 Jun 19;348(25):2508-16.

19. Mokdad AH, Marks JS, Stroup DF, GerberdingAittual causes of death in the united
states, 2000. JAMA. 2004 Mar 10;291(10):1238-45.

20. Warren TY, Barry V, Hooker SP, Sui X, Church, B&air SN. Sedentary behaviors increase
risk of cardiovascular disease mortality in mend\Bei Sports Exerc. 2010 May;42(5):879-85.

21. Centers for disease control and preventionsiéhlactivity statistics: Definitions [Internet].
Atlanta, GA 30333, USA: DHHS; 2007 [updated May 2@07. Available from:
http://www.cdc.gov/nccdphp/dnpa/physical/statsiigbns.htm.

22. Physical activity for everyone: Glossary ofsr{Internet]. Atlanta, GA 30333, USA:
Centers for Disease Control and Prevention; 20pdldted February 16, 2011; cited 9/11/2011].
Available from: http://www.cdc.gov/physicalactivigveryone/glossary/.

23. Brach JS, FitzGerald S, Newman AB, Kelsey SleKlL, VanSwearingen JM, et al. Physical
activity and functional status in community-dwegjinlder women: A 14-year prospective study.
Arch Intern Med. 2003 Nov 24;163(21):2565-71.

24. Penninx BW, Messier SP, Rejeski WJ, William3dbn DiBari M, Cavazzini C, et al.
Physical exercise and the prevention of disahititgctivities of daily living in older persons
with osteoarthritis. Arch Intern Med. 2001 Oct 221{19):2309-16.

25. Brady TJT. Public health interventions for atitt Expanding the toolbox of evidence-based
interventions. Journal of women's health (Larchmbin¥.2002). 2009;18(12):1905-17.

26. Hawker GA, Mian S, Bednis K, Stanaitis I. Ostebritis year 2010 in review: Non-
pharmacologic therapy. Osteoarthritis Cartilagel.128pr;19(4):366-74.

27. King AC, Taylor CB, Haskell WL, DeBusk RF. lnéince of regular aerobic exercise on

psychological health: A randomized, controlledltobhealthy middle-aged adults. Health
Psychol. 1989;8(3):305-24.

143



28. Demakakos P, Hamer M, Stamatakis E, Steptda®w:intensity physical activity is
associated with reduced risk of incident type dédias in older adults: Evidence from the
english longitudinal study of ageing. Diabetolodl@810 Sep;53(9):1877-85.

29. Peterson MJ, Giuliani C, Morey MC, Pieper Ci#elison KR, Mercer V, et al. Physical
activity as a preventative factor for frailty: Thealth, aging, and body composition study. J
Gerontol A Biol Sci Med Sci. 2009 Jan;64(1):61-8.

30. Lautenschlager NT, Cox KL, Flicker L, Foster, ¥§n Bockxmeer FM, Xiao J, et al. Effect
of physical activity on cognitive function in oldadults at risk for alzheimer disease: A
randomized trial. JAMA. 2008 Sep 3;300(9):1027-37.

31. Yaffe K. A prospective study of physical adiyvand cognitive decline in elderly women:
Women who walk. Archives of internal medicine (1262001 -07-23;161(14):1703-8.

32. Whelton SP, Chin A, Xin X, He J. Effect of aeimexercise on blood pressure: A meta-
analysis of randomized, controlled trials. Ann int&ed. 2002 Apr 2;136(7):493-503.

33. Nelson ME, Rejeski WJ, Blair SN, Duncan PW,giudO, King AC, et al. Physical activity
and public health in older adults: Recommendatitomfthe american college of sports medicine
and the american heart association. Circulatiof728ug 28;116(9):1094-105.

34. American College of Sports Medicine, Chodzkgk@aVJ, Proctor DN, Fiatarone Singh
MA, Minson CT, Nigg CR, et al. American collegesgforts medicine position stand. exercise
and physical activity for older adults. Med Sci 8pdexerc. 2009 Jul;41(7):1510-30.

35. Snowden M, Steinman L, Mochan K, GrodsteinBhBska TR, Thurman DJ, et al. Effect of
exercise on cognitive performance in community-divwglolder adults: Review of intervention
trials and recommendations for public health pcacéind research. J Am Geriatr Soc. 2011 Mar
25.

36. King AC, Rejeski WJ, Buchner DM. Physical aityivnterventions targeting older adults. A
critical review and recommendations. Am J Prev M&98 Nov;15(4):316-33.

37. United States. Dept. of Health and Human Sesvi2008 physical activity guidelines for
americans : Be active, healthy, and happy! [WasbmdD.C.]: U.S. Dept. of Health and Human
Services : For sale by the Supt. of Docs., U.S.@;R2008.

38. Hawkins SA, Cockburn MG, Hamilton AS, Mack TRh estimate of physical activity
prevalence in a large population-based cohort. B@dports Exerc. 2004 Feb;36(2):253-60.

39. Kruger J, Carlson SA, Buchner D. How active@der americans? Prev Chronic Dis. 2007
Jul;4(3):A53.

40. Carlson SA, Fulton JE, Schoenborn CA, Loustaldirend and prevalence estimates based
on the 2008 physical activity guidelines for amans. Am J Prev Med. 2010 Oct;39(4):305-13.

144



41. Gai J, Gomes L, Jansen De Cardenas C. Ptophdtadear of falling in elderly people. Acta
Med Port. 2009 Jan-Feb;22(1):83-8.

42. Wijlhuizen GJ, de Jong R, Hopman-Rock M. Olaersons afraid of falling reduce physical
activity to prevent outdoor falls. Prev Med. 200ani44(3):260-4.

43. Zijlstra GA, van Haastregt JC, van Eijk JT, Rossum E, Stalenhoef PA, Kempen GlI.
Prevalence and correlates of fear of falling, asgbaiated avoidance of activity in the general
population of community-living older people. Age éigg. 2007 May;36(3):304-9.

44. Lees FD, Clarkr PG, Nigg CR, Newman P. Barriersxercise behavior among older adults:
A focus-group study. J Aging Phys Act. 2005 Jart)23-33.

45. Lachman ME, Howland J, Tennstedt S, Jette Apfsin S, Peterson EW. Fear of falling
and activity restriction: The survey of activitiasd fear of falling in the elderly (SAFE). J
Gerontol B Psychol Sci Soc Sci. 1998 Jan;53(1):5@.3-

46. Vellas BJ, Wayne SJ, Romero LJ, Baumgartner®&ary PJ. Fear of falling and restriction
of mobility in elderly fallers. Age Ageing. 1997 M&26(3):189-93.

47. Mathews AE, Laditka SB, Laditka JN, Wilcox Syr@in SJ, Liu R, et al. Older adults'
perceived physical activity enablers and barriérmulticultural perspective. J Aging Phys Act.
2010 Apr;18(2):119-40.

48. Hindmarsh JJ, Estes EH,Jr. Falls in older perscauses and interventions. Arch Intern Med.
1989 Oct;149(10):2217-22.

49. Partnership for healthy aging. A matter of haéa Managing concerns about falls.
[Internet].; cited July 13, 2011]. Available from:
http://www.mainehealth.org/mh_body.cfm?id=3498.

50. Tennstedt S, Howland J, Lachman M, PetersdfaBten L, Jette A. A randomized,
controlled trial of a group intervention to reddear of falling and associated activity restriction
in older adults. J Gerontol B Psychol Sci Soc $888 Nov;53(6):P384-92.

51. Healy TC, Peng C, Haynes MS, McMahon EM, BallerGross L. The feasibility and
effectiveness of translating a matter of balante avolunteer lay leader model. Journal of
applied gerontology. 2008;27(1):34-51.

52. Ory MG, Smith ML, Wade A, Mounce C, Wilson AarAish R. Implementing and
disseminating an evidence-based program to préaksin older adults, texas, 2007-2009. Prev
Chronic Dis. 2010 Nov;7(6):A130.

53. Ajzen |. Attitudes, personality, and behaviBhicago, IL: Dorsey Press; 1988.

145



54. Lachman ME, Weaver SL, Bandura M, Elliott Epkewicz CJ. Improving memory and
control beliefs through cognitive restructuring adf-generated strategies. J Gerontol. 1992
Sep;47(5):P293-9.

55. Topolski TD, LoGerfo J, Patrick DL, Williams Byalwick J, Patrick MB. The rapid
assessment of physical activity (RAPA) among olthirlts. Prev Chronic Dis. 2006
Oct;3(4):A118.

56. Resnick B, Zimmerman Sl, Orwig D, Furstenbetg Magaziner J. Outcome expectations
for exercise scale: Utility and psychometrics. Jda&l B Psychol Sci Soc Sci. 2000
Nov;55(6):S352-6.

57. Resnick B, Zimmerman S, Orwig D, Furstenberg Magaziner J. Model testing for
reliability and validity of the outcome expectatsofor exercise scale. Nurs Res. 2001 Sep-
Oct;50(5):293-9.

58. Resnick B, Jenkins LS. Testing the reliabidibd validity of the self-efficacy for exercise
scale. Nurs Res. 2000 May-Jun;49(3):154-9.

59. Powell LE, Myers AM. The activities-specificlaace confidence (ABC) scale. J Gerontol A
Biol Sci Med Sci. 1995 Jan;50A(1):M28-34.

60. Bandura A. Self-efficacy: Toward a unifying ¢ing of behavioral change. Psychol Rev. 1977
Mar;84(2):191-215.

61. Landers MR, Durand C, Powell DS, Dibble LE, YiglDL. Development of a scale to assess
avoidance behavior due to a fear of falling: Ther f&f falling avoidance behavior questionnaire.
Phys Ther. 2011 Aug;91(8):1253-65.

62. Rosenthal J. Qualitative descriptors of striemdtassociation and effect size. Journal of
social service research. 1996;21(4):37-59.

63. Lajoie Y, Gallagher SP. Predicting falls withine elderly community: Comparison of
postural sway, reaction time, the berg balanceesaiadl the activities-specific balance confidence
(ABC) scale for comparing fallers and non-falleksch Gerontol Geriatr. 2004 Jan-
Feb;38(1):11-26.

64. Visser M, Brychta RJ, Chen KY, Koster A. Safported adherence to the physical activity

recommendation and determinants of misperceptiahder adults. J Aging Phys Act. 2013 May
22.

146



