Translation of an Effective
Tai Chi Intervention

Into a Community-Based
Falls-Prevention Program

| Fuzhong Li, PhD, Peter Harmer, PhD, MPH,
Russell Glasgow, PhD, Karin A. Mack, PhD,
David Sleet, PhD, K. John Fisher, PhD, Melvin
A. Kohn, MD, MPH, Lisa M. Millet, MSH,
Jennifer Mead, MPH, Junheng Xu, BS, Mei-Li
Lin, PhD, Tingzhong Yang, MD, Beth Sutton,
and Yvaughn Tompkins

Tai Chi—Moving for Better Bal-
ance, a falls-prevention program
developed from a randomized con-
trolled trial for community-based
use, was evaluated with the RE-AIM
framework in 6 community centers.
The program had a 100% adoption
rate and 87% reach into the target
older adult population. All centers
implemented the intervention with
good fidelity, and participants
showed significant improvements
in health-related outcome measures.
This evidence-based tai chi program
is practical to disseminate and can be
effectively implemented and main-
tained in community settings. (Am J
Public Health. 2008;98:1195-1198. doi:
10.2105/AJPH.2007.120402)

Falling is a significant public health problem
among community-living older adults in the
United States'™ but is preventable through
regular exercise.’”® Randomized controlled
trials have shown the efficacy of tai chi in
reducing the frequency of falls and risks of
falling among older adults.'*~"® However, lit-
tle evidence indicates whether scientifically
validated falls-prevention programs can be
translated and disseminated to reach
broader community-based senior service
providers. Thus, the primary objective of
this study was to evaluate Tai Chi—Moving
for Better Balance,” an evidence-based
falls-prevention program developed for use
in community-based organizations such as
senior centers. The utility of the program

| RESEARCH AND PRACTICE |

was examined via RE-AIM, a framework for
the systematic planning and evaluation of
interventions intended to produce public
health effect."*'® The major focus was on
the RE-AIM elements of Reach, Adoption,
and Implementation, with secondary aims
of evaluating program Effectiveness and
Maintenance.

METHODS

Design

The research involved a single-arm tai
chi intervention with a pretest—posttest
within-participants design. Twice-weekly
1-hour classes were implemented in local
senior centers in Lane County, Oregon, for
12 weeks. A 12-week postintervention
follow-up assessed short-term program
maintenance. Trained community tai chi
instructors delivered the program. All data
were collected between April 2006 and
April 2007.

Settings and Participants

The dissemination area was 5 cities in
Lane County: Eugene, Springfield, Santa
Clara, Junction City, and Cottage Grove
(range in population=4721-137 893). The
program was targeted at senior service or-
ganizations providing community health re-
sources and social services, including physi-
cal or recreational activities, to local
community-living older adults. Six senior
centers, chosen for the size of their service
area and the volume of daily service use,
were approached to participate. Once an
agreement was reached for adoption, a plan
that covered program logistics, class setup,
and recruitment of participants was devel-
oped. Eligible participants were (1) 60
years or older, (2) physically mobile, and
(3) without severe mental deficits.'® Recruit-
ment was achieved primarily through com-
munitywide promotions using each center’s
direct mailings, promotional flyers, and
word of mouth.

Tai Chi Classes

Each session of Tai Chi—Moving for Bet-
ter Balance' began with warm-up exercises
(5—10 min), was followed by teaching and
practicing individual forms of the 8-form
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tai chi program (40—45 min), and ended
with cool-down exercises (5 min).”° In addi-
tion, copies of the videotape or DVD and
users’ guidebook were distributed to all
participants who were encouraged to use
these materials to practice at home.

Program Evaluation and Measures

Reach. Reach was calculated as the num-
ber of eligible individuals qualified per
study criteria divided by the total number
of individuals who responded to the pro-
gram promotion multiplied by 100. The
representativeness of the target population
was determined by comparing participants’
demographic characteristics and their use
of the center with those of all users through
center records.

Adoption. Adoption was defined as the
percentage of local community senior cen-
ters approached that agreed to participate
and implement the program.

Implementation. Implementation was de-
fined as the extent to which providers and
instructors successfully implemented key
elements of the program, including adher-
ence to the implementation plan provided,
maintenance of a twice-per-week program
schedule, attainment of a class attendance
rate of 75% or higher over the 12-week
class period, and documentation of an aver-
age of 30 minutes or longer of in-home
practice per week.

Effectiveness. Effectiveness was defined as
change in measures of physical perform-
ance and qualify-of-life, including (1) func-
tional reach test'’; (2) up and go test'®;
(3) time to rise from a chair (chair stands)";
(4) the 50-foot speed walk?®; and (5) the
Short-Form 12-item Physical and Mental
Health Summary Scale.*' Monthly fre-
quency of falls among participants was
monitored using a falls calendar.

Maintenance. At the setting level, main-
tenance was defined as the center’s (1)
willingness to consider tai chi as part of a
center’s programs and (2) continuation of
the program after completion of the inter-
vention. At the participant level, mainte-
nance was defined as the extent to which
participants continued their tai chi prac-
tice during the 12 weeks following class
termination.
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RESULTS

Reach

From the 6 participating centers, a total of
287 individuals responded to the promotion
and signed up for the class. Of this total, 249
individuals were eligible per study criteria.
As a result, the reach of the study was 87%
(249 respondents of 287 eligible individuals).
This also represents an approximately 45%
reach of the participants (n=555) who usu-
ally attend activities at these centers. Of those
who qualified, 157 individuals were enrolled
in the class, and 92 were placed on a wait list.
Of the 157 individuals accepted, 17 did not
show up at the class (because of reasons such
as health or time conflicts), resulting in partic-
ipation by 89% of those eligible and inter-
ested (140 of 157). Baseline characteristics
of the participants are shown in Table 1. Par-
ticipants in this study did not differ from the
general population of senior center users on
demographic variables of age, socioeconomic
status, gender, or race.

Adoption

All 6 centers that were invited agreed to
participate, resulting in a 100% adoption
of the program at the setting level. These
centers represented typical senior service
providers. The average daily client atten-
dance across these centers ranged from 25
to 200 people (median=_83). All centers
provided physical activity classes (annual
range =9-120; median=47), with an aver-
age 70% to 85% program attendance rate
(median=85%) over any given month. All
centers were nonprofit organizations that
have been in existence between 6 and 50
years (with number of regular staff ranging
from 2 to 30; median=_8).

Implementation

All participating centers successfully im-
plemented the program. In addition, each
class progressed as designed, and all 5 in-
structors successfully completed teaching
the program routine.” A total of 35 partici-
pants (25%) withdrew during the interven-
tion because of health problems and other
reasons (e.g., time commitment, inconven-
ience). Among those who completed the pro-
gram (n=105), session attendance averaged
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TABLE 1—Participant Characteristics at
Baseline: Tai Chi—Moving for Better
Balance, Lane County, OR, April
2006-April 2007
Measure Result
Total, no. 140
Female, no. (%) 120 (85.7)
Age, y, mean (+SD) 70.57 (+8.79)
White, no. (%) 134 (95.7)
Education, no. (%)

Less than high school diploma 49 (35.0)

College or more 91 (65.0)
Household income, $, %

5000-14999 371

15000-39999 336

>40000 293
Body mass index, %

<25 kg/m’ (normal) 314

25-29 kg/m? (overweight) 36.4

>30 kg/m” (obese) 322
Resting blood pressure, mean (+SD)

Systolic, mm Hg 131.94 (+18.82)

Diastolic, mm Hg 75.23 (+9.78)
Falls in past 6 mo, no. (%)

Yes 33(23.6)

No 107 (76.4)
Afraid of falling, no. (%)

Yes 95(67.9)

No 45(32.1)
Health status, no. (%)

Poor or fair 9(6.4)

Good 36(25.7)

Very good or excellent 95 (67.9)
Habitual physical activity,’ mean (+SD) 116.36 (¢57.78)
*Measured with the Physical Activity Scale for the
Elderly.”

80% (range="75%—89%), and the average
time spent practicing tai chi at home was
32 minutes per week (median=27 min).
Exit interviews with staff at each participat-
ing center indicated that the program was
well received and successfully implemented,
with acceptable class attendance rates
(>85%). More important, all participating
centers expressed the intention to adopt the
program as part of their routine program-
ming. Exit interviews with participants
(Table 2) indicated that, among other things,

they enjoyed the class, thought that the pro-
gram not only benefited them physically and
mentally but also helped their balance, and
believed that the program would help prevent
falls. They also reported that the videotape or
DVD and users’ guidebook were useful
learning materials. All participants indicated
their intention to continue tai chi if it were
offered in the community.

Effectiveness

At the end of the 12-week intervention,
participants showed significant preinterven-
tion to postintervention improvements in
functional reach (32.31 cm pretest, 34.39 cm
posttest; P<.001), the up and go test (7.40 sec-
onds pretest, 7.17 seconds posttest; P<.001),
chair stands (10.60 seconds pretest, 10.07
seconds posttest; P<.001), and the 50-foot
speed walk (12.78 seconds pretest, 12.14 sec-
onds posttest; P<.001). No significant change
(ie., decline) in these measures occurred be-
tween the end of the intervention and the
12-week postintervention follow-up. Partici-
pants also showed significant improvements
in the SF-12 physical (P<.001) and mental
health (P<.001) summary scores.

Of the 135 participants who provided data,
7 reported 1 or more falls during the first 6
weeks of the class, but no further falls were
reported by anyone from week 7 through
the end of the 12-week program. Of the 105
participants contacted during the 12-week
postintervention follow-up, only 2 participants
reported a single fall each.

Maintenance

All participating centers expressed strong
interest in continuing the program. Since
the completion of the study, 5 centers con-
tinued offering a tai chi class, and 1 was
waiting on instructor availability. Twelve-
week follow-up data indicated that 97 of
the 105 participants (92%) individuals re-
ported continued tai chi practice, either on
their own (56%) or by attending a class
(29%). Fifteen of these individuals re-
ported doing both.

DISCUSSION

There is wide recognition within public
health that proven programs must be
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TABLE 2—Exit Interview Responses of Participants (N =105): Tai Chi—Moving for Better
Balance, Lane County, OR, April 2006-April 2007

translated, implemented, and adopted to have
widespread effect."*'>** Findings from this
brief 12-week program evaluation indicated
good reach, an excellent adoption rate, and
good program fidelity and maintenance. Cur-
rently, the Oregon Department of Human
Services, in partnership with 4 counties in
Oregon, has implemented the program as
part of its efforts to disseminate evidence-
based interventions to promote physical activ-
ity and reduce falls among community-living
older adults. Classes are being offered in
locations such as senior centers, hospitals,
and assisted living and senior housing com-
plexes and through a county adult education
program. These dissemination results indicate
that an evidence-based tai chi program can
be implemented in urban and rural commu-
nity settings.

Tai chi has been considered a low-cost
exercise activity>* because no equipment
and few facilities are needed. In our study,
the total cost of class implementation (i.e.,
room rental, instructor’s pay, and class ma-
terials) was $15 130, for an average of
$108 per individual, or approximately
$4.50 per person per session. These pro-
gram expenditures, however, did not in-
clude the development of the program,
costs to reach individuals, data collection,
and outcome evaluation.

Although the program results were promis-
ing, continued efforts are needed to address
several translation, implementation, and eval-
uation issues. These include implementation

% Responding % Responding

Survey Item “Yes” “Somewhat”
Program enjoyment and satisfaction 100 0
Understanding movement instructions 94 6
Easy to learn and perform 94 6
Movements were appropriate and safe to perform 100 0
Made me more confident in walking 100 0
Balance has improved 94 6
Help functional independence 100 0
Help improve confidence in performing daily activities 100 0
Intend to continue doing tai chi 100 0
Recommend it to others 100 0

of the program in diverse community settings
(e.g., primary care settings, religious organiza-
tions) and the long-term effects of the inter-
vention on falls, including a sufficient obser-
vation period to monitor more definitively
changes in fall risks, for which the program
was designed. Other needs include measuring
program sustainability, at both the service-
provider level and by the instructors, and
conducting cost—benefit, cost-utility, or
cost-effectiveness analyses of the program.
The latter is important to document whether
this program can improve health while reduc-
ing health care costs. B
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