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Abstract

Exercise, particularly Tai Chi, has many known benefits, especially in reducing fall risk. However, 

exercise studies have tended to exclude older adults with dementia (OAD), who may be at high fall 

risk but have difficulty participating in formal exercise programs. This paper describes 

development and feasibility testing of a Tai Chi fall risk reduction exercise protocol, the positive 

emotion–motivated Tai Chi (PEM-TC) program for OAD, and explores strategies that facilitate 

their participation in and adherence to exercise programs. Preliminary data indicates that 

difficulties in delivering exercise to OAD may be eased by using the Sticky Hands Tai Chi 

teaching technique. Family members may have the optimum advantage in using Sticky Hands 

because of established emotional connections with their OAD.
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Falls and adverse consequences are common in older adults with dementia (OAD). Due to 

cognitive and physical frailties, OAD experience a three-fold risk of falling compared to 

adults who are unimpaired (Buchner & Larson, 1987), and when falling, OAD have a three- 

to four-fold risk of severe fall-related injuries or mortality (van Doorn et al., 2003). Specific 

cognition-related motor functions (e.g., dual-task performance) are early markers of 

Alzheimer’s disease (AD), and their deterioration may add to fall risk (Holtzer et al., 2007). 

Anticipated growth in the number of OAD, a high incidence of falls and injuries among 

them, and the burden that dementia poses to family caregivers, emphasize the need for 

evidence-based fall prevention efforts.

Physical and mental benefits of exercise are widely recognized, but the extent to which OAD 

can benefit from them is uncertain. Currently, this area of research faces three challenges: (a) 

inconsistent effects of exercise training on health-related physical fitness outcomes in OAD 

(Hauer, Becker, Lindemann, & Beyer, 2006; Heyn, Abreu, & Ottenbacher, 2004); (b) 

inadequacy of one exercise treatment for all participants regardless of cognitive capability 

(Hauer et al., 2006); and (c) lack of adaptations necessary for OAD to enhance exercise 

adherence. With few exceptions (Arkin, 1999; Brill, Drimmer, Morgan, & Gordon, 1995; 
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Teri et al., 1998), program adaptations and feasibility have not been examined. OAD often 

have difficulty following instructions, verbalizing their needs, and initiating activities on 

their own, thus creating challenges for engaging and maintaining them in an exercise 

program. This article describes a Tai Chi fall risk reduction exercise protocol, the positive 

emotion–motivated Tai Chi (PEM-TC) program for OAD, and explores its feasibility for 

overcoming these challenges.

TAI CHI EXERCISE FOR OAD

In a meta-analysis of multicenter trials of multifactorial strategies to reduce falls in older 

adults, sponsored by the National Institutes of Aging and Nursing Research, short-term 

exercises, particularly balance training, were found to reduce falls and fall-related injuries in 

the elderly (Province et al., 1995). A Tai Chi intervention had the lowest incidence ratio (IR) 

with a significant decrease (IR = 0.63, p = .01) in the risk for falling (Province et al., 1995). 

Since this study, data continue to support Tai Chi’s wide spectrum of benefits in reducing 

anxiety, falls and related injuries, and in improving mood and self-esteem, cardiorespiratory 

functions, muscle strength, flexibility, and balance (Lan, Lai, & Chen, 2002; Wu, 2002).

Tai Chi has drawn increasing attention within rehabilitation and the geriatric communities as 

an exercise for improving balance and decreasing fall risks. Tai Chi emphasizes slow 

movements that enhance body alignment and improve balance, so are suitable and safe for 

older adults (Christou, Yang, & Rosengren, 2003; Hartman et al., 2000; Hong, Li, & 

Robinson, 2000; Li, Harmer, Fisher, & McAuley, 2004; Li et al., 2005; Li et al., 2001; 

Taylor-Piliae, Haskell, Stotts, & Froelicher, 2006; Wolf et al., 1996; Wong, Lin, Chou, Tang, 

& Wong, 2001; Wu, 2002; Xu et al., 2004; Zeeuwe et al., 2006). An additional benefit is that 

Tai Chi participants may continue practicing after the study ends, suggesting its long-term 

feasibility as an exercise of choice by older adults (Li et al., 2005). However, Tai Chi study 

participants who experienced dramatic fall reductions were largely cognitively intact older 

adults. Few studies address how patients with cognitive impairment, such as AD, could 

benefit from Tai Chi. Most fall prevention studies have excluded older adults who did not 

cooperate or were significantly cognitively impaired, whether these OAD could not or would 
not follow exercise instruction is unclear.

Exercise adherence is another important consideration (Li et al., 2005; Nowalk, Prendergast, 

Bayles, D’Amico, & Colvin, 2001). In a cohort of long-term care residents with dementia, 

combined forms of exercises (including Tai Chi), did not reduce falls, compared to controls 

(Nowalk et al., 2001). Lack of treatment differences may have been due to a low adherence 

rate, suggesting the need for individualized interventions that can be adapted to patients’ 

varying and changing capabilities (Nowalk et al., 2001). Jensen and colleagues (2003) 

hypothesized an association between level of cognitive impairment and exercise adherence 

and program effects. Using data from nine residential facilities in Sweden, participants in the 

lower Mini-Mental State Examination (MMSE) (<19) group were reported to have lower 

exercise adherence (42% vs. 67%, p < .01), and were less likely to have a reduction in fall 

risk compared with those in the higher MMSE (≥19) group ( Jensen et al., 2003). These data 

underscore the difficulty in getting cognitively impaired older adults to comply with an 

exercise program and further justify the need to develop a program specifically for them.
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Successful Exercise/Physical Activity Training With OAD

Despite these challenges, evidence of success of exercise intervention for OAD is increasing. 

In institutionalized demented patients (including AD, MMSE <21, mean 16) with histories 

of falling, mobility performance can be improved by 16 weeks of exercise training (Toulotte, 

Fabre, Dangremont, Lensel, & Thevenon, 2003). The 10 participants in the exercise group 

were divided into 2 groups of 5, attended 45-minute exercise sessions twice weekly, and 

were supervised by 2 physicians. Participants performed exercises to improve muscular 

strength, proprioception, static and dynamic balance, and flexibility. These participants 

showed significant improvement in all domains of outcome measures including balance, 

walk speed, and flexibility, compared with 10 controls who continued their daily routines. 

Authors acknowledged that participants always had difficulty understanding the instructions 

in a subsequent session and could not remember their instructors’ names, but were 

enthusiastic during the training sessions. Little information was given regarding motivation 

and adherence over the 16-week period.

It is likely that program modifications, although sparse in the literature, are keys to success 

in training. Brill and colleagues (1995) found that utilizing simple exercise movements with 

continual repetition through 1:1 instruction were the keys to making a strength and 

flexibility training program for OAD successful. This was a program at a skilled nursing 

facility led by a professional trainer over 11 weeks, at 3 times per week, for 20 minutes per 

session. All participants, including the most severely demented individuals (MMSE 5–22), 

could follow the exercise routine with 100% attendance. Arkin (1999) conducted a student-

supervised 1:1 community rehabilitation program. Multimodality interventions on language 

performance, cognitive decline, physical fitness, and mood were provided to 24 persons with 

early-to-moderate stage of AD. Although labor intensive, the transportation, supervision, 

and motivational support that students provided led to improved exercise adherence. Teri and 

colleagues (1998) reported high exercise adherence in 153 community-dwelling AD (mean 

MMSE 18, mean age 78) patients by using family caregivers as exercise facilitators. Health 

professionals provided strength, flexibility, and balance training to persons with AD through 

home visits 2 times a week for the first 3 weeks, followed by weekly sessions for 4 weeks, 

and then biweekly sessions for the next 4 weeks. Alternating with professional trained 

exercise days, caregivers facilitated the exercise or accompanied the patients to walk for at 

least 30 minutes. Patients’ adherence to the program was encouraging: 100% of participants 

were compliant with part of the exercise recommendations, and 38% completed all exercises 

that were assigned each week. These studies indicate that AD patients, who are provided 

with 1:1 exercise facilitation and positive motivational reinforcement, can participate in and 

adhere to an exercise program.

In sum, we believe that part of the difficulties with existing exercise interventions has been a 

lack of clear attention to the link between cognitive impairment and remaining cognitive 

function, together with approaches that minimize the former and optimize the latter. Using 

techniques to improve motivation and emphasize procedural type training routines may lead 

to improved adherence and performance of an exercise routine in participants with dementia. 

While Tai Chi has many benefits that could help OAD, whether or not these benefits actually 

do accrue to them is unknown. Factors affecting our ability to answer such questions hinge 
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on knowledge of the capacity and willingness of OAD to participate effectively and, perhaps 

more importantly, on modifications to exercise protocols that can enhance adherence and 

effectiveness, such as choice, individualization, and use of the emotional memory 

enhancement effect to reinforce exercise learning and motivation.

PEM-TC PROTOCOL: RATIONALE AND INTERVENTION DEVELOPMENT

The PEM-TC protocol was developed for use with community-dwelling people with AD, 

who were ambulatory (with or without assistive devices, able to take one step without 

assistance) and medically stable.

Definition of PEM-TC

PEM-TC is a training approach that has two unique aspects: one is the use of positive 

emotion–motivators (PEMs) incorporated into the Tai Chi experience, another is the use of 

hand touch in Tai Chi teaching. These aspects were intended to enhance enjoyment of the 

exercise program, reduce the program’s cognitive demand, and improve adherence and 

learning.

Emotional–Memory Enhancement Effect

The rationale for the PEM approach is based on use of spared mental functions in AD, that 

is, brain mechanisms and circuits (e.g., the basal ganglia, the cerebellum and supplementary 

areas) that govern primary emotional responses (Yao & Algase, 2006, 2008), and implicit 

memory (Budson & Price, 2005), that is, unconscious, procedural memory that develops as a 

result of a repetitive task. Implicit memory is evident when a person can stay on task (or 

improve) despite their inability to consciously recollect memories that facilitate the task. 

These spared functions can be optimized by using appropriate intervention techniques.

Emotional–memory enhancement effect refers to the phenomenon that emotional arousal 

leads to enhanced memory. Although data to date have been mixed as to whether memory 

enhancement effect is intact in AD (Hamann, Monarch, & Goldstein, 2000; Kazui et al., 

2000; Kensinger, Brierley, Medford, Growdon, & Corkin, 2002; Moayeri, Cahill, Jin, & 

Potkin, 2000), emotional reactions (as measured by patterns of arousal ratings, skin-

conductance responses, etc.) in these patients are normal. Discrepancies noted in studies of 

the memory enhancement effect for OAD may be due to confounding effects of degree of 

damage to the amygdala (Mori et al., 1999), type of emotional stimuli and richness of 

information available (Kensinger et al., 2002), easiness of the recall test (Mori et al., 1999), 

and test mode (i.e., real-life stories vs. pictures, semantic vs. procedural instruction) in 

relevant studies.

Studies showed that although patients with AD exhibit deficits in explicit memory and in 

conceptual memory tasks that rely on the cortical areas damaged in AD, implicit cue–

outcome learning (Eldridge, Masterman, & Knowlton, 2002; Hussian, 1982) is unaffected. It 

can be argued that patients may benefit from implicit learning using primary emotional 

stimulation as positive reinforcement, even late in the disease process.
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Sticky Hands Technique

Considering declining abilities in initiating movements and in language skills as dementia 

advances, PEM-TC uses the Sticky Hands technique to pair a family caregiver with the 

OAD. Sticky Hands in Tai Chi is a training technique practiced with a partner. The idea is 

for the partners to help each other to learn the various movements by sticking to, or 

maintaining contact with, each other. The original goal of this technique is to learn to use 

sensitivity, not brute force, to disrupt the opponent’s balance by attacking his or her center of 

gravity (Patience T’ai Chi Association, 2007). Sticky Hands in this study is primarily a way 

to deliver sensory assistance from an exercise partner’s bodily movements (kinesthetic 

facilitation), and to minimize the cognitive challenge that Tai Chi moves may pose to the 

participant. In our opinion, a main part of this technique involves teaching the participant 

and caregiver to maintain palm contact as a way of teaching movements and enhancing 

balance; the second value of this technique is its reliance on and promotion of a comfortably 

intimate interaction between the two persons.

Selection of Tai Chi Movements

Tai Chi movements demand body alignment and stance balance and are usually performed in 

a semi-squat position to enhance loading of the muscles and motion ranges of the lower limb 

and joints. Whereas conventional Tai Chi focuses on practicing Tai Chi postural sequences, 

repetitions of single Tai Chi postures leads to faster and more accurate neuromuscular 

activations that are crucial for an effective response to slips and trips (Gatts & Woollacott, 

2006). Studies have shown that simplified, short forms of Tai Chi-based movements improve 

balance and reduce the risk of falls in the elderly (Li et al., 2005; Wolf et al., 1996; Wu, 

2002). For this protocol, exercise moves were carefully selected and developed to 

incorporate the Sticky Hands technique, preserve the essence of Tai Chi’s balance 

improvement properties, and be simple. There were six main exercise moves selected that 

focus on weight shifts in multiple directions: hip and ankle rotations; ankle and knee flexion; 

trunk rotation; stepping motions forward, backward, and laterally; and unipedal stance on 

the basis of Yang-style Tai Chi forms. Warm-up and cool-down procedures were also 

adapted from Tai Chi forms that emphasize breathing and relaxation, in addition to balance 

and mobility training.

Positive Emotion Motivators to Enhance Adherence

The PEM-TC protocol builds upon an established emotional connection existing between 

the caregiver and the person with dementia. During Tai Chi practice, caregiver partners 

perform implicit instruction (kinesthetic facilitation, i.e., sensory assistance from their own 

body movements through the Sticky Hands technique), and explicit verbal cuing with each 

exercise move. Additionally, caregiver’s encouragement and recognition of the participant’s 

performance are emphasized throughout the intervention to reinforce their motivation to 

continue exercise.

Further, to understand what common motivators work better for OAD, pleasure-inducing 

events for each participant were identified using the Pleasant Events Schedule-AD-Short 

Form (PES-AD) (Logsdon & Teri, 1997) at enrollment. The PES-AD checklist asks 

caregivers to rate whether their patient now enjoys each of 20 activities (yes or no), and how 
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frequently they engaged in each activity during the prior month. Pleasure-inducing events 

identified are later incorporated into the Tai Chi intervention, as either an exercise 

background or an incentive/reward for practicing Tai Chi.

PEM-TC PROTOCOL IMPLEMENTATION

Design

As out main goal was to determine feasibility and acceptability of the PEM-TC protocol for 

persons with AD and their caregivers, we used a pretest/posttest design, with participants 

serving as their own controls. Data collection was performed at 3 points: baseline, end of the 

4-week on-site group sessions, and end of the 12-week home exercise period (see Figure 1).

The Institutional Review Board–Medicine at the University of Michigan approved all 

procedures. Preventive safety measures (environmental hazards assessment, i.e., uneven 

floors, shoe fit) were performed by caregivers at home to prevent accidental falls while 

practicing.

Participants

The protocol was tested on 20 participants, consisting of 10 persons with probable or 

possible AD and 10 caregivers. The AD patient–caregiver dyads were recruited from the 

Aging/Dementia Research Registry at the Michigan Alzheimer’s Disease Research Center 

(MADRC). Individuals with frontotemporal or Parkinson’s dementia and those for whom 

standing physical exercise is contraindicated were not considered candidates for this 

protocol. A family caregiver/friend who was actively involved with the patient and willing to 

participate and facilitate the group and home exercise sessions was a requirement. 

Caregivers were free of cognitive or physical impairments that might render them unable to 

facilitate the Tai Chi instruction.

Mean age of the AD participants was 79.2 ± 6.6 (range 63.1–86.8). Mean MMSE score was 

17.20 ± 6.1 (range 6–23). Most of the participants had multiple medical conditions, such as 

hypertension, diabetes, congestive heart failure, and osteoporosis. Caregivers were spouses 

(n = 5) and daughters (n = 4) with a mean age 65 years ± 13, there was also one paid 

caregiver (22 years old). There were 8 of the 10 dyads that completed final assessment 

(attrition rate 20%). One dyad dropped out of the study after the group class because of 

significant changes in a medical condition unrelated to the research project. The other dyad 

did not return calls for a final follow-up.

Measures

Feasibility Measures—Family caregivers filled out a standardized patient Tai Chi 

practice log to track Tai Chi practice time per session, participant’s response and acceptance 

to the Tai Chi program, and possible reasons if the participant failed to cooperate. The 

research investigator recorded caregivers’ attendance at group training sessions, answered 

questions, and provided individual support during telephone conversations. An anonymous 

postprogram self-reported survey about caregivers’ perceived benefits, barriers, and 

experiences with the Tai Chi program were offered to caregivers at the end of the 16th week.
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Outcome Measures—Effects of the program on participants’ mobility performance were 

assessed with two functional tests: Timed Up and Go and unipedal stance that are robust 

functional mobility tests feasible for OAD (Vellas et al., 1997; van Iersel, Munneke, 

Esselink, Benraad, & Olde Rikkert, 2008). Similar to Brill et al. (1995), a traffic cone was 

placed at end points (6 meters apart for gait speed and 3 meters for Timed Up and Go test), 

and a staff member walked alongside for safety and to encourage the OAD to cross over the 

end point. The participant was positioned next to a wall with handrails when unipedal stance 

was tested.

Intervention

The PEM-TC protocol was a 16-week Tai Chi intervention. It included a 4 week, 2 times a 

week on-site exercise class led by trainers, followed by a 12 week, 3 times a week home 

exercise regime. There were three to four dyads that were considered the optimal size for 

one trainer and one assistant. Trainers were experienced exercise instructors accustomed to 

working with older adults. All exercise groups began with 5 minutes of warm-up and ended 

with 5 minutes of cooldown-adapted Tai Chi movements, which emphasize breathing and 

relaxation. Each group class met for 60 minutes to allow questions, answers, and interaction 

between trainers and participant dyads. After 2 weeks of group training, all dyads were 

asked to start an additional session each week at home, in order to make a smooth transition 

to the home exercise stage. During home sessions, family caregivers led their respective 

patient to practice a 20-minute Tai Chi session (plus warm up and cooldown) 3 times per 

week for an additional 12 weeks. The 12-week Tai Chi practice period was chosen to follow 

other Tai Chi exercise programs with cognitively intact persons (Hartman et al., 2000; 

Taylor-Piliae et al., 2006) and balance training programs in participants with dementia (Teri 

et al., 1998).

We arranged an individualized home practice schedule on the basis of the Positive 

Emotional Motivators (PEMs) identified and the lifestyle of each participant. That is, if a 

particular type of song/music was among the pleasant events for the participant, favorite 

song/music was used as the exercise background, substituting the otherwise standardized 

relaxation musical accompaniment. If participant enjoys outings, readings, or reviewing 

family pictures together with others, caregivers were encouraged to use them as an incentive 

and reward for practicing Tai Chi. When appropriate, caregivers started with the PEM with 

the highest score, kept a watchful eye on its effectiveness, and modified it as needed with 

consultation from the investigators. If multiple PEMs were identified, different PEMs were 

allowed to be used interchangeably. Thus, variations in exercise schedule existed yet the 

dose of the home exercise, that is, 3 days per week (20 min minimum for each), remained 

fixed. A weekly phone call and a monthly refresher group class were provided to monitor 

the progress of home practice and to ensure the fidelity of participants’ exercise. All 

participants were encouraged to maintain their usual level of activity, but not initiate either a 

new exercise or physical therapy program while participating in the research project.
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RESULTS

Program Feasibility

All participants (N = 10 group dyads) attended all 8 group sessions. As reported in the 

exercise log, eight dyads completed an average of 541 ± 325 total minutes (range 120–885) 

of the prescribed 720-minute home program. Shortfalls in Tai Chi home practicing time 

were attributed mostly to AD participant illness and to caregiver issues such as caregiver’s 

own health condition and depression. Exit interviews with participating caregivers suggested 

that they enjoyed the program structure and format, finding the 4-week group and 12-week 

home exercise length generally appropriate. Many caregivers reported that their roles had 

fulfilled more of a care provider function than a primary exercise activity for themselves. 

The feasibility of the PEM-TC program on participants with dementia was corroborated by 

anonymous postprogram caregiver report (see Table 1).

PEMs Incorporation

Our data indicated that fundamentally enjoyable activities/events were shared by a majority 

of the patients. Being with family was the top enjoyable event for all subjects rated by 

caregivers. Table 2 reports the ranking of pleasant events by participants.

It was reported from four dyads (three daughters and one spouse) that Sticky Hands alone 

worked and no special items on the PES-AD were needed, since the participants with AD 

were always agreeable whenever their exercise partners initiated the Tai Chi sessions. A wife 

of one participant considered having hand contact with her husband while practicing Tai Chi 

as spending quality time together. She wrote that although she and the husband live in the 

house together, “having quality time together always makes him happy.” The active 

involvement with caregivers is pleasure-inducing, particularly for AD patients who live 

alone. The visits of the exercise partners (in these cases daughters) in themselves may have 

represented a major source of enjoyment to AD participants. The full attention patients 

received while practicing Tai Chi together with their daughters might have brought them a 

lot more motivation and enjoyment.

Sticky Hands worked to strengthen mutual attention within the dyad and provided a base of 

support especially when practicing weight shifting and unipedal stance as Tai Chi demands. 

See example caregiver evaluations related to hand contact in Table 1. Congruent with our 

hypothesis, it was not only a means for participants to develop physical sensitivity to their 

partner’s motions, but also served as a social and emotional engagement opportunity to 

connect with the Tai Chi partner.

Preliminary Participant Outcomes

AD participants gained an average of 2 seconds (an improvement of 16% from baseline) on 

Timed Up and Go (TUG) performances after 4 weeks of intervention (see Table 3). Van 

Iersel and associates reported that a 9% change in individual’s TUG had a sensitivity of 93% 

for detection of clinically relevant change (van Iersel et al., 2008). However, improvement 

gained from the group training decreased somewhat after the home practice period.
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DISCUSSION

The PEM-PC protocol was developed based upon the knowledge that brain structures 

supporting the processing of emotions are relatively spared in dementias like AD as 

compared to structures supporting cognitive processes. Positive emotion-oriented 

communication may be used to transmit other types of interventions for these patients, such 

as motor learning using Tai Chi (Yao & Algase, 2006, 2008).

Participants’ Tai Chi completion rates signaled program feasibility for OAD. All attrition 

occurred following completion of all group training sessions. The low attrition rate of 20% 

in the pilot testing is promising since 50% is typically associated with most exercise 

programs with demented participants (Kramer et al., 2003). In our experience, paring with a 

family caregiver and the use of Sticky Hands seemed to be the most powerful exercise 

motivators that worked for participants. These motivators may have aided in building: (a) 

physical sensitivity to their partner’s motions and confidence to exercises; and (b) 

connectivity with partners. Research has demonstrated that a somatosensory stimulus at the 

fingertip can provide orientation information that enhances control of upright stance. 

Fingertip contact with a rigid stationary surface has a remarkable stabilizing effect, 

attenuating body sway despite whether the contact forces are adequate to provide 

mechanical support ( Jeka, Oie, & Kiemel, 2000).

We adapted the traditional Tai Chi teaching method—the Sticky Hands technique—to use 

hand touch and mirroring as a way of teaching movements and enhancing balance. This way 

of using the Sticky Hands technique has not been seen in studies on human subjects, but has 

been reported in an artificial intelligence engineering project that provided physical 

rehabilitation support to persons in need. The project presented a system for playing Sticky 

Hands with a robot (Hale & Pollick, 2000). Scientists on the project acknowledged the 

importance of making the robot an emotional being in implementing this technique. The 

strategy that they used was the configuration of eye contact between the robot and the 

rehabilitation subject (Hale & Pollick, 2000). The configuration simulates the role that 

emotion plays in meaningful behaviors in our living world. This engineering study 

reinforces our strategy of using Sticky Hands as an emotional means of enhancing motor 

learning and posture control in persons with AD.

Our pilot testing results indicated that motivating patients with AD to participate in exercise 

is feasible. Dementia patient’s ability to plan and perform activities that were once enjoyed 

may be gradually reduced, due to the inevitable decline in cognitive functioning (Logsdon & 

Teri, 1997). However, “Being with family/loved ones” is a top ranked PEM supported 

strategy of motivating patients to participate in an exercise program by utilizing family 

caregivers as partners. Significant others of persons with AD may have the optimum 

advantage in using the Sticky Hands technique because of the emotional connections already 

established between them. This suggests that family caregivers are uniquely positioned to 

assist in developing and implementing a home exercise program for their relatives with 

dementia.
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Exercises, whether recreational or therapeutic, have shown to be mentally and physically 

beneficial to older adults. Tai Chi has been reported to have both physiological and 

psychosocial benefits, and is safe and effective in promoting balance control and reducing 

falls. Family caregivers of demented older adults are largely spouses or adult relatives who 

are facing the challenge of declining physical health themselves. In this sense, a Tai Chi 

exercise program delivered by lay family caregivers may not only decrease risks for falling 

in patients, but also improve the well-being and quality of life of caregivers. It has the 

potential to serve as a cost-effective model in improving exercise in AD patients as well their 

family caregivers.

In conclusion, this study represents an effort to develop strategies that enhance physical 

function for OAD. Using an adapted positive emotion–motivated Tai Chi facilitated by 

family caregivers, may be practically appropriate for OAD, who represent a rapidly 

increasing population worldwide. With further study, benefits of the program may also be 

found in enhancing cognition, physical functioning in persons with other forms of dementia, 

caregiver well-being, and the relationship between OAD and their caregivers.
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Figure 1. 
Study design.
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TABLE 1

Caregivers’ Perceived Benefits, Obstacles, Recommendations, and Experiences of the PEM-TC Program

Benefits to caregivers

 “Helped my wife and myself both try to stay active.”

 “It was useful to have the same experience to do (with my husband).”

 “Helps me spend more time with my family member.”

 “It is more difficult for me to do things slowly so it was useful and relaxing for me.”

 “Working on my mom slowing my speed.”

 “My knees hurt often. I can not walk much but they are ok when I do Tai Chi.”

 “I keep the records and the schedule for the Tai Chi, which exercises my brain.”

Obstacles to Tai Chi practice

 “Making sure that we keep doing it when one does not have a structured class.”

 “It is more fun to do it in a group.”

 “I think this is a wonderful program, but to keep it going I need to make a special effort to find time, to maintain continuity, and trying to get 
motivated.”

 “The group environment makes me more motivated but I can do them while my sister joins in (the exercise).”

Possible improvements or additional comments

 “I liked it and will continue.”

 “I think the program and staff are excellent.”

 “For me, I see no change necessary.”

 “Maybe more weeks of exercise with group.”

Caregivers’ overall experience of the program

 “I have done Tai Chi in the past and really like it, as I feel it helps to slow me down, is healthy for me, and it has been very beneficial for me 
to do it with my spouse. I think it would be helpful for people with dementia.”

 “It is very helpful and she could do it.” “It got my wife interested in exercising.”

 “I found hand contact helped a great deal.” “It helped his balance a lot.”

 “Helped my mom remember movements and what to do.”

 “Hand contact helped a sense of balance and coordination.”

 “The program is excellent. It makes him get up off his chair where he watches too much TV. I trust that the program will help both his body 
and mind.”

 “Exercise that was slow and is beneficial, the music was really nice and help-ful. A good time to unwind at the end of the day before dinner.”

 “It helped to keep our balance some of the time. The closer contact was also very nice (hand contact).”
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TABLE 2

Top Ten Pleasant Events as Rated on The Pleasant Events Schedule–AD

Event Rank

Being with family 1

Watching TV 2

Meals with family 3

Being complimented 4

Listening to music 5

Laughing 6

Discussing past events 7

Reading stories 8

Being outside 9

Snacks 10
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TABLE 3

Mean Mobility Performance Measured at Three Data Collection points (mean ± SD)

Measure Baseline (N = 10) End of Group (N = 10) End of Home (n = 8)

Timed up and goa 11.8 ± 4.8 9.9 ± 3.2 11.0 ± 4.8

 t value 2.24 .68

 p value .052 ns

Unipedal stance timeb 3.7 ± 4.5 6.6 ± 8.4 6.3 ± 3.0

 t value −1.92 −1.01

 p value .086 ns

a
Best time.

b
Preferred leg.
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