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Functional Benefits of Tai Chi Training in Senior Housing Facilities Brad Manor, PhD,a,b,c,d Matt Lough, BS,a Margaret M. Gagnon, BS,a Adrienne Cupples, PhD,e Peter M. Wayne, PhD,c,f and Lewis A. Lipsitz, MDa,b,c,d



OBJECTIVES: To determine the effects of tai chi training on functional performance and walking with and without the addition of the performance of a cognitive task, in older adults living in supportive housing facilities. DESIGN: Secondary data analysis comparing a singleblind, randomized controlled trial of tai chi training with an attention-matched educational control intervention with crossover to tai chi. SETTING: Two supportive housing facilities. PARTICIPANTS: Sixty-six men and women living in supportive housing facilities entered the study, and 57 aged 87  7 completed all study procedures. INTERVENTION: Interventions consisted of two 1-hourlong instructor-led group sessions per week for 12 weeks. Tai chi training consisted of movements based upon the Yang-style short form. Educational sessions consisted of lectures and discussions of age-related health topics. MEASUREMENTS: Subjects were tested for physical function (Short Physical Performance Battery, SPPB), balance (Berg Balance Scale, BBS), mobility (timed up-and-go, TUG), and walking speed under normal and cognitive dual-task conditions. RESULTS: The tai chi group exhibited greater improvement in SPPB scores (baseline 8.1  2.9, follow-up 9.0  2.6) than controls (baseline 8.2  2.6, follow-up 8.2  2.6) (P = .005). Tai chi also increased normal and dual-task walking speed (P < .001) yet did not affect BBS (P = .02) or TUG (P = .02) after accounting for multiple comparisons. The dual-task cost (percentage change) to walking speed was unaffected. After the crossover tai chi intervention, the control group improved performance in
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the SPPB, BBS, and TUG, and increased walking speed under normal and dual-task conditions (P = .008). CONCLUSION: Tai chi training may be a safe and effective therapy to help improve physical function and dual-task walking in very old adults living in supportive housing facilities. J Am Geriatr Soc 62:1484–1489, 2014.
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A



ging is often associated with multiple functional impairments that are characteristic of frailty and may diminish the ability to adapt to common stressors in daily life.1,2 Tai chi is a Chinese martial arts form that engages multiple physiological systems3,4 and thereby has the potential to overcome impairments associated with frailty.5 Tai chi’s emphasis on the integration of mind and body may also make it particularly well suited to improving one’s ability to adapt walking to concurrent performance of cognitive “dual” tasks. Still, its effectiveness as a lowcost intervention to improve physical function and dualtask capacity in very old adults living in supportive housing facilities is largely unknown. A study was therefore conducted comparing 12 weeks of tai chi training with an education attention–control intervention with crossover to tai chi for their effects on physical function and dual-task walking in adults aged 70 and older living in supportive housing facilities. It was hypothesized that tai chi training would result in greater improvement in physical function and ability to maintain walking speed during a cognitive stressor than the control intervention.



METHODS Trial Design A single-blind randomized controlled trial was conducted to compare the effects of tai chi exercise with those of an educational control intervention on cardiovascular and balance system function in older people at risk of
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developing frailty (NCT01126723). Secondary study outcomes related to balance and physical function are reported herein. Primary outcomes of frailty status and nonlinear dynamics will be reported elsewhere. Eligible participants were assessed at baseline and randomly assigned to a tai chi or educational control group. Study personnel blinded to group assignment conducted assessments. Upon completion of follow-up testing, control group participants completed the tai chi intervention and a final “crossover” assessment.



Participants Men and women were recruited between 2010 and 2013 from two supportive housing facilities owned by Hebrew Senior Life. Each site houses individuals aged 70 and older in need of supportive services for instrumental activities of daily living. The study was advertised in each facility in flyers and a presentation by study personnel. Interested individuals were screened in telephone interviews. Potentially eligible individuals then completed in-person evaluations. Written informed consent was obtained from all participants. The Hebrew Senior Life institutional review board approved the study. Exclusion criteria included the inability to stand or ambulate unassisted; symptomatic cardiovascular or respiratory disease; history of myocardial infarction or stroke; selfreported painful arthritis, spinal stenosis, amputation, painful foot lesions, or neuropathy; systolic blood pressure >160 mmHg; diastolic blood pressure >100 mmHg; known abnormal cardiac rhythm or presence of cardiac pacemaker; Parkinson’s disease; metastatic cancer; and immunosuppressive therapy. Thirty-five participants were assigned to the tai chi group and 31 to the control group (Figure 1). All participants completed the baseline assessment. Six withdrew from the tai chi group before follow-up and three from the control group. Reasons for withdrawal included injury unrelated to the study (n = 1) and diminished interest in participation (n = 8). Upon completion of follow-up, 26 of 28 remaining control group participants completed the crossover tai chi intervention and assessment.



Interventions Tai Chi Intervention This 12-week intervention was conducted in a common area of each facility. One of three instructors taught two 1-hour group training sessions per week to a maximum of 12 participants per group. The certified instructors had more than 5 years of tai chi teaching experience with older health-impaired adults. Training was based upon a program initially developed for individuals with heart disease and balance disorders6–9 and focused on traditional tai chi warm-up exercises and five core movements from the Cheng Man-Ch’ing’s Yang-style short form (raising the power, withdraw and push, grasp the sparrow’s tail, brush knee twist step, wave hand like clouds). Participants were also provided with an instructional DVD of the entire protocol and instructed to practice at home for 20 minutes at least 3 days per week. Home practice was tracked using
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participant diaries. Participants were instructed to report any adverse event to the tai chi instructor.



Educational Control Intervention A time-matched attention control intervention was used in which participants attended 1-hour group sessions twice weekly. Research personnel led sessions, which included lectures, discussions, and patient education handouts produced by the American Geriatric Society Public Education Committee (available at http://www.americangeriatrics.org).



Assessments Participants were assessed for physical function, balance, mobility, and walking with and without performance of a cognitive task. The Short Physical Performance Battery (SPPB) is a valid and reliable test of physical function that includes measures of standing balance, 4-m walking speed, and the ability to rise from a chair five times.10,11 The Berg Balance Scale (BBS) assesses static and dynamic balance. Participant performance is graded on a 5-point ordinal scale on 14 separate tasks.12 A BBS score 
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