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Abstract

Background

Falls are the leading cause of injury death in older adults andnprassignificant public
health problem and a major burden to healthcare. Although there Sentfievidence from
randomized controlled trials to indicate that exercise can préakstin older people, few
effective, evidence-based fall prevention programs exist in communitygerathus, there is
a pressing need to translate and disseminate evidence-baseskexergrams to community
providers that serve older adults at increased risk of falling.clilrent study addresses this
public health need by disseminating the evidence-based Tai Ji Qoing for Bettel
Balance (TJQMBB) program through community senior centers.

Methods/Design

The study uses a single-group design in which the TIQMBB progrdring delivered tp
community-dwelling older adults through collaboration with senior cenie selected
counties in Oregon, USA, for 48 weeks, followed by a 24-week post<amton follow-up.
Study process and outcome measures will be evaluated in acconddnttee components ¢f
the RE-AIM framework that focus on Reach, Effectiveness, Adoptiapleimentation and
Maintenance.

Discussion

This study will determine whether the evidence-based TJQRABRrevention program cgn
be disseminated through a broad spectrum of community-based senios teatteften catsg
to low-income, underserved community-dwelling older adults at ridwltafig. If shown tg
be both practically implementable and sustainable, the TIQMBBagmowiill provide ar
effective, potentially low-cost, easy-to-implement interventiort doauld be used by publjc
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health practitioners and community-based organizations to addregwatblem of falls
among older adults.

Trial registration

ClinicalTrials.gov Identifier: NCT01854931
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Background

There is little debate about falls in older adults being afsignt public health issue [1,2]. It
is now well-established that (a) more than one third of communigltidgy adults aged 65
and older fall each year [1], (b) those who fall once are two & ttimes more likely to fall
again [3], (c) most fractures among older adults are causéll®y4], and (d) falls are the
leading cause of injury deaths among individuals over 65 years dfLagé]. All of these
facts indicate that falling is a major threat to the independandeguality of life of seniors,
in addition to being a significant burden on individuals, society, andnatiealth systems
[6,8-10]. From the perspectives of injury prevention and health promotionntbisation
underscores the need for greater dissemination and implementatiomdehoe-based fall
prevention interventions [11].

Among various exercise programs that focus on increasing lowemneit muscle strength
and improving balance [12,13], Tai Ji Quan exercise has increasiagty demonstrated to
reduce the incidence of falls among the elderly [14,15] and peoplePaiinson’s disease
[16] and is recommended by public health and healthcare expemsexgm@ise program to
improve strength, gait and balance in older adults [3,9]. Thus, testthgranslating new
evidenced-based Tai Ji Quan programs into community practice to promalbieeing and
reduce the risk of injuries in older adults has become a publichhesadt injury prevention
priority [11,17].

The overarching objective of this study is to disseminate the resgdleased Tai Ji Quan:
Moving for Better Balance (TJQMBB) program [18-20] through comnyusénior centers
that function to deliver services to America’s older adults [21]. ¥ppgl the RE-AIM
framework [22], the primary aim of the study is to conduct a p®ead endpoint evaluation
of the TIJIQMBB program to specifically assess the followiegewant public health
components (in order of importance):

1. Adoption — to examine the proportion of community senior centers that agree to adopt
TIJQMBB.

2. Reach — to examine the proportion and representativeness of the older adults who
participate in the TIQMBB program.

3. Maintenance — to evaluate, upon completion of TJIQMBB, the levels of sustained use of
the program within the senior centers delivering the TJQMBB program anéhsdsta



participation in Tai Ji Quan exercises by participating individual older adults

4. Implementation — to determine the degree to which the various TJIQMBB program
elements are delivered as intended.

5. Effectiveness — to examine the degree to which fall incidence is reducedyasnchph
performance measures are improved.

A secondary aim of the study is to conduct a preliminary désttereness analysis of the
TJQMBB program.

Methods

Study design overview

Within the RE-AIM framework [22], which is widely used for evalagtithe public health
impact of health promotion interventions and healthcare programs, evalilate the effect
of our TIQMBB program via a 48-week, single-group, pre-and-postrdesig a 24-week
post-intervention follow-up. The pre-and-post design allows us to agsessmponents of
Adoption, Reach, Implementation and Effectiveness during the active 4& vedethe

intervention, whereas the 24-week post-intervention follow-up is planneddssashort-term
program Maintenance.

Study area

The dissemination area for this project is four counties in thte sif Oregon, USA:
Clackamas, Lane, Multnhomah and Washington. The total population of theséesaant
2012 was 2,045,327, of which 259,747 were persons 65 years old and over (per U.S. Census
estimates), which accounted for 45% of the older adult population statee Per CDC data,
these four counties ranked highest in Oregon in terms of the mwhhmintentional falls
between 2004 and 2010 in individuals aged 65 and older, with the average annual
(unintentional) fall fatality crude rate (per 100,000) being 85.8 atkzimas, 73.2 in Lane,

89.9 in Multnomah, and 74.9 in Washington, compared with the national rate of 47.8 per
100,000 [23]. Within these counties, local community senior centers (debeéw)
constitute the primary locations where the TJQMBB program ssediinated and
implemented.

Dissemination adopters and population

In line with our pilot work [18], the program disseminating partneescmmunity senior
centers that provide health resources and social services, inclméialg and physical or
recreational activities as part of a comprehensive servagrgm to local community-living
older adults. According to a list compiled from combined soutices lIpcal Area Agencies
on Aging, county and state Senior & Disability Services, Oregewcrdation & Park
Association), approximately 50 senior centers within the study\aeee potential candidates
for our study.

Community-dwelling adults aged 65 and over living within the definedystwea are the
target population because this age cohort (a) is most at riskiof fi2,6,24] and (b) has



been the target population for fall prevention in previous studies [12,18icijpants are
eligible to be enrolled in the TIQBMM program if they aregaysically mobile i¢e., can
walk with or without an assistive device), (b) without severe atatdficits, as determined
by Mini-Mental State Evaluatior»{9) [25], (c) able to obtain a medical provider’s clearance,
and (d) able to commit to the 48-week duration of the study.

Recruitment

Senior centers

Eligible senior centers are initially contacted by reseatelff to solicit or confirm their
interest in participating in this dissemination project. At the point of contéai, description
of the TIQMBB program is discussed with the center managegrgmocoordinator, or
supervisor. When a center expresses interest in participatimgyistidal plan that covers
program/class promotion and set-up, size of the class, recruitmpatt@ipants, and class
start-up date and scheduling is made jointly between the psigdttand the participating
center.

On the basis of available classroom sizes at the center, anumaxnumber of class
enrollments is determined in consultation with staff at theqpatiing center. The TIQMBB
program advertisement and promotion is primarily done in collaboratigh the
participating center using sources such as monthly or quartewisieteers, center websites,
in-house flyers and class sign-up sheets, and word of mouth.

Participants

Prospective participants who respond to the promotion and/or sign up fdaskeat each
center are contacted by telephone by the research staffidteit@ phone screening for initial
eligibility. This is followed by an in-office visit where a fudescription of the program is
given, consent forms are obtained, and study baseline measures aredcollecte

TJQMBB intervention

The TIQMBB program implemented was developed on the basis of taatyy [14,26],
modified in a community-based pilot project [18], and further refined @pdated in two
additional studies [16,19]. The full background of the evolution of this progatescribed
elsewhere [20].

Per program protocol, each session begins with warm-up exercises (5 tout@snbased on
Tai Ji Quan movements, followed by the teaching and practice ef movements and
subroutines that involve single forms and mini therapeutic movement® @® minutes),
and ending with a simple set of breathing exercises (3 tonbites). The core training
protocol, which involves a set of simple but functional Tai Ji Quarebastions, focuses on
stimulating and integrating musculoskeletal and sensory systamsslfinitiated movements
such as weight shifting from foot to foot, unilateral weight-beartngnk rotation/flexion,
ankle sways, and coordinated eye-head-hand movements, executed wititedteggnitive
tasks [27]. The goal of the training is to improve postural stal@hd orientation, limits of
stability, gait initiation and locomotion, gaze stability, movement symnaeid coordination,
and lower-extremity strength. Chair-supported progressions, from detypeated, through



sit-and-stand, to chair-assisted, are also included to: (a) rheesgecific needs and
performance capabilities of participants; and (b) train for foneli activities involved in
daily living.

A copy of a DVD with selected forms/movements of the prograndistributed to all
participants 4 to 6 weeks into the program. Participants are egamlito use the material for
additional home practice.

Classinstructors

All instructors are chosen from local communities. In an efforn&ike the program more
easily disseminable and generalizable, special effortsnage to recruit individuals who
have little or no background in Tai Ji Quan or who currently workaatigipating centers
giving instruction in other exercise modalities.

The first author trains all instructors via a two-day workshophat ®regon Research
Institute, using the training materials already developed. Tdirirtg protocol includes a
discussion of the theoretical underpinnings that were used to develgpotram, findings

from the efficacy trials and dissemination studies, detailednrdton and hands-on drills
with the forms, variations of forms and routine exercises, minageeitic movements, and
discussion of implementation- and teaching-related issues. Instmuaioing emphasizes
consistency of delivery to ensure generalizability across diffeimplementation centers.
After instructors begin teaching, brief refresher trainingises are provided on a monthly
basis.

Measures
Demographics

General information that describes the social demographics dfipatitng centers and their
older adult clients is collected at baseline. Information on participatimtgrsancludes: types
and number of services providegly, meal services, education, physical activity); number of
rooms devoted to physical activity; average class attendanessagrograms offered; and
number of full- and part-time staff. Information on participantsudes demographic and
health characteristics, including age, gender, marital statusy kviuation, education, family
income, race/ethnicity, existing medical conditions, use of medicabody weight, and
body height. In addition, information regarding types of servicesived and frequency of
visits to the service providers is also collected.

RE-AIM measures

Each component is operationalized per our study aim and assessed per proceduedsbyutli
the RE-AIM developers (www.re-aim.org/) as described below.

Adoption is defined as the absolute number, proportion and representativetiessenior
centers that agree to adopt the TIQMBB program. Accordinglywillecalculate the
adoption rate by dividing the number of centers that agree toipatéiqnumerator) by the
total number of centers approached within the dissemination geogeaphi¢denominator).
We document and report in detail on the following components: (a)rotaber of centers



approached within the study area, (b) total number of centerselpaess interest in
participating, (c) total number of centers that decline to ppétei (and reasons for
declining), (d) total number of centers not responding to program prom)dotal number
of centers participating, and (f) characteristics of partizigacenters. As part of the
evaluation, the representativeness of participating centerdeviletermined by comparing
them with the overall service characteristics of all senior centersego@r

Reach is defined as the absolute number, proportion and representativeness of the tdder adul
who participate in the TIQMBB program. This indicator will bsegsed by first calculating

the participation rate, using the number of eligible people qualfesdstudy criteria and
enrolled (humerator) divided by the total number of older adults whomdsp the program
promotion (denominator). In addition, we will also evaluate Reach by tisentotal number

of older adults who attend regular activities at the particigatienters as a denominator,
which gives us a population index on the Reach component. In assessing the
representativeness of our study population, we will compare inflairmah demographics

and health status of those who participated with those who met ouitmemt criteria but

who eventually, for any reason, declined to participate.

Maintenance is defined as the level of continued adoption of the TIQM&Bam at the
participating senior centers and sustained participation in TQudn practice among the
study participants after the completion of the 48-week actives @laglementation. At the
center level, we will determine the number of participatingters that either continue
offering the class or plan to adopt it in the future. At the indivigaaticipant level, we
continue to collect data during the 24-week post-intervention follow-up regiard to
participant Tai Ji Quan exercise statue. (continuing vs. not continuing) and with respect to
time (length of practice sessions) and frequency (number of sessions per week)

Implementation is defined as the degree to which instructors détieesarious intervention
elements as intended. In this regard, measures of fidelity dianprevious studies of this
program are used [16,19]. Specifically, the extent to which thergarogs implemented per
the pre-specified requirements is assessed in relation to tigret &x which class instructors
successfully implemented the various program components, includingliferidg twice-
weekly 60-minute sessions over a 48-week period (verified by prstjgit), (b) adhering to
the teaching emphases and training protocols (verified by &ldtgcand (c) achieving
participation and retention rates of 70% or better (verified bgscitendance sheet). The
components in adherence to the teaching and training protocols foowsilyrion delivery
(i.e,, teaching emphases and movement execution), integraten blending of forms,
variations of forms, and mini therapeutic movements), and actudigaraene (40 to 45
minutes spent on core movements). The first author or an experiencedngteector
conducts in-class fidelity checks at least every two months.

As part of the evaluation for our secondary study aim, the impletrnt@omponent will
include documenting project implementation costs. Specificallyctdo@sts associated with
implementation of the intervention will be documented, including (a)cgaant recruitment
costs (administration staff costs, printed materials for proggeomotion, advertisements),
(b) instructor liability insurance costs, (c) instructor satasts, (d) classroom rental costs in
the local community, (e) cost of the initial two-day training aeéresher courses for
instructors, as well as in-class fidelity checks, and (f) othgrenses related to program
promotion and supplieg.@., water bottles, DVDs).



Effectiveness in this study is defined as the degree to whitln€idence is reduced and
physical performance measures have improved. Specificallg, de¢ assessed using fall
counts, recorded by each participant in a daily ‘fall calendartidfpants are instructed to
record any fall event and to indicate whether the fall caused thenmktgekcal attention. A
fall is defined as ‘when you land on the floor or the ground, or fallhéinobjects like stairs
or pieces of furniture, by accident.” A fall is considered ‘injurioiisthe fall resulted in
fractures, head injuries, sprains, bruises, scrapes, or other sgimugjuries, or if the
individual sought medical care. As in our previous studies [14,16,19]afallsonitored for
all participants throughout the 48-week intervention, or until the dayentitedrew from the
study.

In addition, physical performance-based measures are collectext iflskude (a) Timed Up
& Go test [28], (b) Multi-Directional Reach Test (in threeediions — forward, backward,
lateral) [29], (c) chair stands [30], and (d) 50-foot speed walk.

Class attendance

Class attendance is recorded for each participant at eashselesion and evaluated monthly
by research staff. The attendance data will be tallied at the end o&$lsardiervention across
all participating centers to derive an average class attendance fardpe s

Analysis plan

Descriptive statistics will be presented for all outcome oneas The fall incidence rate will

be determined as the number of falls that occurred during the intierveperiod divided by

the total follow-up time in months (person-months of follow-up). Blaiests are planned to
examine change in functional outcomes of participants fromibage program termination

at 48 weeks. Because senior centers are the primary samplin@P8U) in this study, a
clustering data structured., participants are nested within centers) can result. To account for
potential clustering effects, outcome data will be analyzed véthping weights and a
clustering variable (PSU) that allows correction of the catieh between participants within
centers and standard errors of estimates.

Average cost-effectiveness will be determined [31] in which theefectiveness ratio will
be expressed as cost per fall prevented, calculated by dividinglitbet cost of the
intervention by the total number of falls prevented by the TQuain intervention. There will
be no out-of-pocket expenses paid by participants. Program developosts will not be
included in the cost-effectiveness analysis. Costs after thteykar of the study (2008 as
baseline values) will be discounted at 3% annually.

Study status

Recruitment of senior centers and individual participants began orhMa2012. The first
class of the TIQMBB intervention began on April 3, 2012. The overaémisation project
is on-going and is expected to run through May 2015, with data analys@rmpoeents of
RE-AIM and cost-effectiveness beginning immediately after that.



Discussion

Significance

In an effort to highlight effective fall prevention programs, tHeQZ Injury Center has
created a resource for community organizations, seniors, amglveaiseentitled ‘Preventing
Falls: What Works. A Compendium of Effective Community-based Inteives from
Around the World’ [3]. The compendium presents 14 randomized controlled intierve
trials, including Tai Ji Quan, with proven effectiveness in redufaliyg among older adults.
Although the resource gives public health practitioners and commursggdh@Eganizations
relevant details about a variety of interventions that use ererbome modification, or
multifaceted strategies, many of these evidence-based progema not undergone rigorous
real-world (dissemination) evaluation to validate their use ataptéon in communities.
Thus, there is a pressing need to translate and disseminatecevirde®d exercise programs
to community service providers that serve older adults at increiakeaf falling. This study,
therefore, not only deals with the significant public health conoeen falls in older adults
but, more importantly, it addresses the significant research-ttiggagap in the field of
injury prevention by disseminating an evidence-based TIQMBB prograongthcommunity
senior centers.

Innovation

To our knowledge, this is the first Tai Ji Quan study to adopt a cmityrbased approach to
evaluate an evidence-based program that has already undergomehrésals and initial
adaptations in local community settings. Such a study is soredglede given the
consequences of falling for older adults, the accumulated evidence hfQaan efficacy in
reducing risk of falling, and the need for translating evidence-basea¢kssto community-
based programs that are accessible through local senior andcigitit eenters. Second, the
effort to evaluate the success of the program via thees&blished RE-AIM framework is
also novel, providing a theoretically sound approach for evaludimgrogram’s potential
for translation from research to community practice. Finally, ¢hghasis on training
existing instructors and/or staff in the implementation censeaésp a novel approach in that
it will both facilitate class teaching and program sustalitp and potentially reduce
program costs. Also, it is well documented that sustaining important pubgrant-funded
services after initial funding is terminated is a major pubkalth challenge. Our study
responds to this challenge in that it involves significant collalmratith community
adopters, allowing us to formally evaluate the sustainabilith@fprogram over time at the
service provider level.

Potential impact

The effort of this study to move from research to community-basiezhtibn has significant
potential to serve the public health need to address the falls probleher adults. If

successfully implemented with demonstrable outcomes, this wotkalldiv us to fill an

important knowledge gap regarding the feasibility of wide commudissemination,

program adaptations and scalability, and the economic point at whidbwhisch TIQMBB

program may be offered by senior service providers, program funusisymakers, and
healthcare planners to address the increasing need for effisadiut cost-effective and
community-based, falls prevention programs.



Limitations

Two limitations of this study should be noted. First, this studyuewes the program in one
state, which may limit its generalizability to other stateith varying demographic

characteristics of older adult populations. Similarly, the study w@go$enior centers that are
located primarily in urban areas, which may influence the adoptnmh implementation

potential of the program in rural areas that may have diffeceatacteristics, such as
constrained resources, small space, or short staffing. Secondckhefla comparison or

control group because of the pre-post single-group design irsttidy should be kept in

mind when assessing the net gain of program effectiveness.

Conclusions

Fall prevention programs, no matter how effective, cannot enhance pehlih unless they
are translated and disseminated in an appropriate and tinaglger to older adults and the
organizations that serve them. Currently, few evidence-based daktngron programs have
been systematically and rigorously disseminated and evaluatesmmunity practice. This
study addresses this significant research-to-practice gap;ifathe study objectives are
successfully achieved, new dissemination knowledge can be gainednsdédeveloping
successful strategies and transferable methods for dissemiaatingiplementing evidence-
based fall prevention programs for agencies that serve the faogelation. Thus, the
potential impact of the study on the field of fall prevention for older adults is vginy hi
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