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impairment: a pilot randomized controlled trial

Aileen WK Chan
Doris sF Yu
KC Choi
Diana TF lee
Janet Wh sit
helen Yl Chan
The nethersole school of nursing, 
The Chinese University of hong Kong, 
hong Kong sAr, People’s republic 
of China

Purpose: Age-related cognitive decline is a growing public health concern worldwide. More 

than a quarter of adults with cognitive impairment experience sleep disturbance. The objective 

of this pilot study was to evaluate the preliminary effects of tai chi qigong (TCQ) on improving 

the night-time sleep quality of older adults with cognitive impairment.

Participants: Older adults with cognitive impairment who complain of sleep disturbance.

Methods: A randomized controlled trial with two groups. Fifty-two subjects were recruited 

from two district elderly community centers and randomly assigned to either the TCQ group 

(n=27) or the control group (n=25). The intervention group received TCQ training consisting 

of two 60-minute sessions each week for 2 months. The control group was advised to maintain 

their usual activities. Sleep quality was measured by the Chinese Pittsburgh Sleep Quality Index. 

Quality of life was measured by Short-form 12, cognitive functions measured by mini-mental state 

examination, and subjective memory deficits measured by the memory inventory for Chinese.

Results: Data were collected at baseline, 2 months, and 6 months. Significant results were 

noted at 6 months in the Chinese Pittsburgh Sleep Quality Index global score (P=0.004), sleep 

duration (P=0.003), habitual sleep efficiency (P=0.002), and the Short-form 12 mental health 

component (P,0.001). The TCQ participants reported better sleep quality and a better (quality 

of life) mental health component than the control group.

Conclusion: TCQ can be considered a useful nonpharmacological approach for improving 

sleep quality in older adults with cognitive impairment.

Clinical trial registration: CUHK_CCT00448 (https://www2.ccrb.cuhk.edu.hk/registry/

public/287).

Keywords: cognitive decline, mind–body exercise, nonpharmacological approach, sleep 

disturbances

Introduction
Age-related cognitive decline is a growing public health concern worldwide. 

“Cognitive impairment” refers to reduced function in remembering, learning new 

things, concentrating or making decisions, and ranges from mild to severe. People 

with a mild version may demonstrate changes in their cognitive functions, but without 

affecting their daily activities. People with severe impairment may lose their ability 

to understand the meaning or importance of something and the ability to talk or write, 

rendering them unable to live independently – more than 16 million people in the US 

live with the condition.1 Five to eight out of every 100 people over 65 in Hong Kong 

suffer from dementia, while 20%–30% of those over 80 suffer from varying degrees 

of dementia.2
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Sleep-related issues are the most frequent complaints 

among all noncognitive symptoms. More than a quarter of 

older adults with cognitive impairment experience sleep 

disturbance.3 Degenerative cognitive functions affect brain 

systems that are critical for regulation of the sleep-wake 

cycle.4 Frequent manifestations of sleep disturbance in people 

with cognitive impairment include day–night sleep pattern 

reversals: frequent night-time awakening and daytime sleep. 

Sleep disturbances also creates psychological, physical, 

and financial burdens for the older adults.4 Reducing night-

time sleep disturbance is therefore of great importance in 

clinical practice.

Conventional interventions to improve sleep consist 

primarily of pharmacological agents. However, medication 

may have negative side effects, including excessive daytime 

drowsiness, dizziness, cognitive disruptions, unsteadi-

ness, and falls.5 The lack of pharmaceutical treatments for 

reversing age-related cognitive decline has led to a growing 

interest in low-cost behavioral interventions for improv-

ing cognition and sleeping patterns. It has been suggested 

that physical exercise may slow down decline in cognitive 

function.6 Increased daytime physical activities have also 

been recommended to improve the quality of night-time 

sleep.7,8 Although exercise may effectively maintain cogni-

tive function and improve the night-time sleep of elderly 

people, many in the community who suffer from cognitive 

impairment are unable to exercise because of their low physi-

cal strength and medical condition.9 Exercise programs are 

therefore needed that are especially tailored to the reduced 

physical well-being and mental conditions.

The literature suggests that tai chi exercise may have 

beneficial effects by enhancing the sleep quality of healthy 

older adults.10,11 Tai chi is an increasingly popular mind–body 

form of exercise that incorporates physical, cognitive, social, 

and meditative components. It is a whole-body exercise that 

integrates breathing with harmonious movement of body 

training. It is designed to loosen the joints, promote deep, 

relaxed breathing, and cure many medical ailments. The tai 

chi movements are used to aid the Qi in its journey (meridi-

ans), dissolve blockages that can lead to sickness and disease, 

and increase general energy level. Tai chi includes training in 

sustained attention focusing and multitasking. The meditation 

component of tai chi may have direct benefits by enhancing 

attention and executive functions. Engaging in a group setting 

may have further benefits for cognition by improving mood 

and coping skills through social interaction and support. For 

conceptual and practical reasons, tai chi may be an effective 

intervention to slow cognitive impairment.12 However, the 

effects of tai chi on the sleep quality of older adults with 

cognitive impairment have rarely been investigated.

Prior studies suggest the potential benefits of tai chi to age-

related decline as a result of pulmonary disease,13 Parkinson’s 

disease,14 problems concerned with balance,15 and psycho-

logical well-being.16 These studies suggest that tai chi is safe 

for older adults and an enjoyable activity, with potential for 

long-term adherence and exercise compliance. However, the 

lengthy sequential and complex tai chi movements are barriers 

to its use in people with cognitive impairment. But, tai chi in 

combination with qigong exercises may be a particularly suit-

able choice because tai chi qigong (TCQ) involves repetition 

of simple movements, which helps learning and retention, and 

avoids some participants being left behind. In addition, the 

mirroring of movements allows for constant visual feedback.17 

The literature suggests using easy-to-follow, tai chi-like 

exercise rather than traditional tai chi practice for people with 

dementia.14 This pilot study therefore used simplified TCQ 

as an exercise aiming to investigate its preliminary effects on 

night-time sleep in older adults with cognitive impairment.

Objective
The objective of this pilot study is to estimate the preliminary 

effects of TCQ in enhancing sleep quality among older adults 

with cognitive impairment.

Methods
subjects and settings
The subjects were recruited from district elderly community 

centers for the elderly operated by nongovernment organiza-

tions. These centers work in similar ways.

Inclusion criteria covered older adults who were 1) aged 

60 years or above, 2) suffering from cognitive impairment 

with a mini-mental state examination (MMSE) score of 13–26 

because those with scores lower than 13 would have difficulty 

in learning TCQ movements,18 and 3) suffering from sleep 

disturbance as defined by the Chinese Pittsburgh Sleep Qual-

ity Index (CPSQI), that is, with a score greater than 5.

Exclusion criteria covered older adults who 1) suffered 

from severely impaired ambulation or musculoskeletal 

problems that limited their ability to practice TCQ, 2) were 

receiving pharmacological treatment for their sleep disorder, 

and 3) had engaged in TCQ during the past 6 months.

study design
This study was a single-blind, randomized controlled trial. 

The research assistants (RAs) responsible for data collection 

were blinded to group allocation of the subjects.
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sample size and randomization
For sample size estimation, a general rule of thumb is to take 

30 participants or more to estimate a parameter in a pilot 

study.19 A total of 52 eligible subjects were recruited here. Sub-

jects were randomly allocated to either the intervention (n=27) 

or the control group (n=25) by computer-generated random 

numbers. The grouping sequence list was password protected 

and stored on a computer. Only the authorized staff respon-

sible for group allocation were allowed access to the list.

Interventions
TCQ group
The intervention group attended a 60-minute TCQ session 

twice a week for 2 months. The program included ten forms 

selected from the 18 TCQ movements. The ten were chosen 

by an experienced tai chi master to emphasize the elements of 

mind–body coordination. A TCQ expert had been consulted 

to examine the validity and feasibility of the simplified forms 

for use among older adults with cognitive impairment. The 

practice sessions were led by an experienced and qualified 

TCQ instructor, and the subjects replicated her motions, 

postures, and movement speed. The instructor also reviewed 

the skill mastery of the participants and rectified any incorrect 

performances. The number of participants in each session was 

limited to less than ten, which was considered manageable 

and feasible for teaching and learning. An RA was present 

during each class to monitor the consistency of participants’ 

practice by using a skill competence checklist. Attendance 

rates and any adverse events were also recorded.

The participants were encouraged to self-practice TCQ 

everyday. An audiovisual DVD and pictures of the ten forms, 

printed on a piece of A3-sized paper, were provided to all 

participants to help their self-practice and serve as an impor-

tant reminder for participants to self-practice. To monitor 

compliance rates, a self-recording logbook was also given to 

the participants or their carers. The participants were asked to 

record the frequency and duration of their daily self-practice 

at home. The carers were also asked to assist the participants 

to record the logbook if needed.

Control group
Participants were advised to maintain their routine activi-

ties. To enhance the internal validity of the study findings, a 

weekly health talk in a community center was arranged for the 

control group over 2 months. These regular gatherings were 

organized to balance the emotional effect of the other group’s 

weekly gatherings during their TCQ training. The health talk 

program was delivered as a nonactive attention placebo, and 

no information relating to sleep and physical activity was 

included in these talks.

Outcome measurements
Primary outcome
sleep quality
Sleep quality was measured by CPSQI, which is a self-

reported questionnaire used to measure sleep quality and 

disturbance over a 1-month period. The index includes 19 

individual items used to generate seven components: subjec-

tive sleep quality, sleep latency, sleep duration, sleep effi-

ciency, sleep disturbance, sleep medication use, and daytime 

dysfunction. The seven component scores range from 0 to 3, 

and the global scores from 0 to 21, which can sensitively 

identify subjects with poor sleeping condition. Higher scores 

represent poorer subjective sleep quality. The CPSQI global 

score uses 5 as a cutoff value to indicate the presence of sleep 

disturbance. CPSQI has an overall reliability coefficient of 

0.83, which indicates its high internal consistency.20

secondary outcomes
short-form 12 health survey (sF-12v2)
The SF-12v2 Health Survey is a popular generic health-

related quality of life measure. The 12-item questionnaire 

measures functional health and well-being from the perspec-

tive of the participant and contains eight subscales, which 

were transformed into 0–100, with higher scores indicating 

better mental and physical health. The Hong Kong Chinese 

version of SF-12v2 has favorable internal consistency and 

test–retest reliabilities (from 0.67 to 0.82).21

MMse questionnaire
MMSE is a frequently used instrument for assessing the 

cognitive functions of dementia patients. It is divided into 

two sessions in which the first requires oral responses and 

covers orientation, memory, and attention, while the second 

tests the ability of subjects to name objects as well as follow 

verbal and written commands. The maximum score is 30. The 

internal consistency of the Chinese MMSE has been validated 

with a Cronbach’s alpha of 0.86, and its excellent inter-rater 

reliability validated, with an intra-class correlation of 0.99. 

Scores of 27 or above (out of 30) are considered normal.22

Memory inventory for Chinese questionnaire
Memory inventory for Chinese (MIC) is used for assessing 

the awareness of memory deficits in a Chinese population. 

The questionnaire includes 27 items with scores ranging from 

0 to 108. A higher score indicates a higher risk of memory 
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deficits. The Cronbach’s alpha values for the patient and 

caregiver are 0.89 and 0.90, respectively, while the intra-class 

correlations for the patient and caregiver scores are 0.96 and 

0.98, respectively.23

ethical considerations
Ethics approval was obtained from the Joint Clinical 

Research Ethics Committee of the Chinese University of 

Hong Kong and New Territory East Cluster. Permission to 

conduct this study in the selected community centers was also 

obtained, as was informed consent from eligible participants 

or their guardians. The consenting algorithm, developed 

according to the legal and ethical principles listed in the 

Mental Capacity Act for obtaining consent from people with 

mental incapacity, was adopted for those older adults with 

cognitive impairment.24 If the participant failed at any stage 

of the algorithm, he or she could continue to participate if 

his or her assent was given (ie, agreed to join the study) and 

the guardian gave proxy consent.24

Data collection
To minimize researcher bias, the RAs responsible for data 

collection were blinded to the study. They attended a briefing 

session where the procedures were explained. Demographic 

data and baseline measurements were collected at the begin-

ning of the study (T0). Postintervention data were collected 

at 2 months (T1) and 6 months (T2) after the study began.

Baseline assessment started with an interview. If the 

participant was unable to provide a reliable sleep history, the 

RA would also talk to family members or caregivers to obtain 

thorough and reliable information on the medical history, 

sleep habits, history of sleep problems, and any medications 

or other substances used to promote sleep, such as alcohol. 

This approach was also applied in the postintervention at 

2 months and follow-up assessment at 6 months. As the 

participants were cognitive impaired, all the questionnaires 

were administered by the RAs through individual interviews. 

If the participants were unable to provide reliable answers, 

the RAs would talk to their family members or caregivers 

to obtain thorough and reliable information.

Data analysis
Baseline characteristics were summarized and presented 

using appropriate descriptive statistics. Normality of con-

tinuous variables was assessed using skewness statistics 

and normal probability plots. The MIC score was square 

root-transformed before being entered into analysis. Baseline 

characteristics of TCQ and control groups were compared 

using independent t, chi-square, or Fisher’s exact tests, as 

appropriate. The above statistical tests were also used to 

compare baseline characteristics of the participants who 

completed the study and with those who did not.

All primary and secondary outcomes were compared 

between the intervention and control groups on the basis 

of the intention-to-treat principle. The intention-to-treat 

population consisted of all randomized patients according 

to their allocated treatments. In view of the unbalanced sex 

distribution and baseline age difference between the two 

groups, a generalized estimating equation (GEE) model was 

used to assess differential change in each of the primary and 

secondary outcomes across the time points (T0: the baseline; 

T1: 2 months, postintervention; and T2: 6-month follow-up) 

between the two groups with adjustment for sex and age in 

order to obtain more precise estimates of the intervention 

effects. A dummy variable (group) was assigned to represent 

the intervention group with the control group as reference. 

Another two dummy variables (T1 and T2) were set to cor-

respond to the two follow-up time points (T1 and T2) with 

the baseline (T0) as the reference. The interaction terms of 

the time point dummy variables and group were included 

in the GEE models to assess the differential change of the 

outcomes relative to the baseline between the two groups at 

each postintervention time point. The GEE model can account 

for intra-correlated repeated measures data and accommodate 

missing data caused by dropouts, provided the data are missing 

at random,25 and thus is particularly suitable for intention-to-

treat analysis, without the need for imputation of missing data. 

In addition, this model can be used for outcome variables of 

various kinds of distributions with the use of appropriate link 

function. In particular, for normally distributed outcome data, 

including CPSQI total score, MMSE, square root-transformed 

MIC score, and physical component score and mental health 

component score of the SF-12, the identity link function was 

used in the GEE models, that is, no further transformation on 

the outcome data was made. For the ordinal data of the CPSQI 

component scores, ordinal logistic link function that assumes 

proportional odds across the ordered categories of each of the 

CPSQI component score was used. Sensitive analysis was 

conducted to assess the robustness of the statistical results. 

Specifically, repeated measures analysis of variance was 

performed for each of the continuous outcomes by including 

participants with complete data at both T0 and T1 only as well 

as both T0 and T2 only. All statistical analyses were performed 

using IBM SPSS 22.0 (IBM Corporation, Armonk, NY, USA). 

All statistical tests were two-sided and a P-value ,0.05 was 

considered statistically significant.
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Results
An initial pool of 223 older adults was assessed for eligibility. 

A total of 160 did not fulfill the inclusion criteria (Figure 1) 

and could not be accepted, while eleven did not complete the 

baseline assessment. A total of 52 subjects were recruited and 

randomly assigned to TCQ (n=27) or control group (n=25). 

Their ages ranged from 62 to 97, with a mean age of 80.6 

(standard deviation =7.12). Their MMSE scores ranged from 

15 to 26, with a mean score of 23.1 (standard deviation =3.2). 

Of these 52 subjects, 44 (85%) were female and eight (15%) 

male. We found no significant difference in demographic data 

between the two groups except in sex (P,0.001), as no male 

was in the TCQ group (Table 1). Of the 52, 31 (17 in TCQ, 

14 in control) completed the study. The main reasons for 

attrition were loss of contact, unwillingness to follow-up, and 

admission to hospital. No significant difference was found 

in demographic data or baseline characteristics of those who 

completed the study and those who did not.

The average attendance rate at the TCQ classes was 

70% (ranged from 57% to 100%). Reasons for not attending 

included medical follow-up, forgetfulness, or illness. 

Subjects’ mastery of TCQ skills was assessed by the instructor 

at the end of the program. The majority of the TCQ partici-

pants (88%) were able to master the skills at the end of the 

Figure 1 Flowchart to track participants through a randomized controlled trial.

•
•
•
•

•
•
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program. Subgroup analysis of mild or moderate cognitive 

impairment was not performed because of the small cell size 

(eight subjects had an MMSE score ,18).

Primary outcomes
The primary outcome measures were CPSQI global score 

and its seven component scores over 6 months. At 2 months, 

immediately after completing the training class, an 

improving trend was observed in the TCQ participants’ 

CPSQI global score and the seven component subscales, 

except sleep medication use, although these did not reach 

statistical significance.

The intervention effects estimated by GEE models with 

adjustment for age and sex are presented in Table 2. Ordinal 

logistic link function was used to accommodate ordinal 

outcomes of the component subscales of CPSQI in the 

GEE analysis, whereas identity link function was used for 

all other outcomes. Significant time by group interactions 

were found at 6 months in CPSQI global scores (P=0.004; 

Figure 2) and two subscales, sleep duration (P=0.004) 

and habitual sleep efficiency (P=0.002). TCQ participants 

reported improvements in sleep duration (+48 minutes) and 

efficiency (+9.1%). No statistical difference was observed 

between the two study groups in subjective sleep quality, 

sleep latency, sleep disturbance, use of sleep medication, 

and daytime dysfunction.

The effect size, Cohen’s d,26 of CPSQI global score 

(T2 vs T0) was d=0.70, indicating a medium to large effect 

size. For the sleep duration component, participants in the 

TCQ group had 6.6 and 14.7 times in increased odds to get 

a lower value in the component score from T0 to T1 and 

T0 to T2, respectively, than those on the control group; odds 

ratios (T1 vs T0) =6.6 and odds ratio (T2 vs T0) =14.7. For 

habitual sleep efficiency (T2 vs T0), odds ratio =13.2, TCQ 

participants were more likely than those in the control group 

to score a lower value in the component score at T2 compared 

Table 1 Baseline characteristics of the participants (n=52)

Characteristics Control (n=25) Tai chi (n=27) P-value#

Age (years)* 82.2 (6.7) 78.4 (7.1) 0.051
sex

Male 8 (32.0%) 0 (0.0%) 0.001ψ

Female 17 (68.0%) 27 (100.0%)
Marital status

single/divorced/separated/widowed 17 (68.0%) 19 (70.4%) 0.853
Married 8 (32.0%) 8 (29.6%)

educational level
no formal education 11 (44.0%) 9 (33.3%) 0.477ψ

Primary school 11 (44.0%) 11 (40.7%)
secondary school or above 3 (12.0%) 7 (25.9%)

living alone
no 16 (64.0%) 16 (59.3%) 0.726
Yes 9 (36.0%) 11 (40.7%)

religion
no 10 (40.0%) 14 (51.9%) 0.392
Yes 15 (60.0%) 13 (48.1%)

smoking habits
never smoke 22 (88.0%) 27 (100.0%) 0.104ψ

exsmoker 1 (4.0%) 0 (0.0%)
Current smoker 2 (8.0%) 0 (0.0%)

history of hypertension
no 9 (36.0%) 7 (25.9%) 0.432
Yes 16 (64.0%) 20 (74.1%)

history of diabetes
no 21 (84.0%) 21 (77.8%) 0.729ψ

Yes 4 (16.0%) 6 (22.2%)
history of cardiac disease

no 18 (72.0%) 21 (77.8%) 0.631
Yes 7 (28.0%) 6 (22.2%)

Weekly exercise, duration in hours* 3.9 (3.0) 4.7 (3.0) 0.370

Notes: Data marked with *is presented as mean (standard deviation), otherwise as frequency (%). #Categorical and continuous variables were compared between the two 
groups using Pearson’s chi-square test and t-test, respectively; those marked with ψused Fisher’s exact test.
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with T0. By repeated measures analysis of variance, signifi-

cant time by group interaction was also found at 6 months 

in CPSQI global score (P=0.011).

secondary outcomes
The intervention effects on secondary outcomes are presented 

in the lower portion of Table 2. TCQ participants recorded 

significant improvement in their SF-12 mental health com-

ponent scores (P,0.001) at 2 months, but no difference was 

observed at 6 months.

No significant difference was noted in the SF-12 physical 

component, MMSE score, or MIC score between the two 

groups. Similar results were also obtained by repeated mea-

sures analysis of variance; only mental health component 

score was found as a significant improvement in the TCQ 

group comparing with the control group at 2 months (time 

by group interaction P,0.001).

Regarding self-practice monitoring, only a third of the 

participants returned the self-recorded logbook. Their records 

indicated they had self-practiced TCQ at home for around 

30 minutes each day. Participants who did not return the 

logbook also claimed that they had practiced daily but forgot 

to record the frequency. As the return rate of the logbook was 

low, we could not obtain a reliable self-compliance result 

for analysis.

In the program evaluation, subjects said they had enjoyed 

the TCQ training, and the majority (82%) said they would 

continue practicing after the program. They expressed a wish 

to extend the program to 3 months, and the class time to 

1.5 hours per session. No adverse effects were reported from 

the TCQ classes indicating it was a safe form of exercise for 

this population group.

Discussion
This pilot study examined the feasibility and preliminary 

effects of TCQ exercise on the primary outcome of self-

reported sleep quality in a randomized controlled trial of 

older adults with cognitive impairment. The participants 

reported an overall CPSQI score of more than 5 at baseline, 

which met the criteria for disturbed sleep.20

The major findings of the study were that older adults 

with cognitive impairment and sleep disturbance benefited 

from TCQ exercise in the areas of sleep duration, sleep 

efficiency, and the mental health component of quality of 

life. Compared with the control group, the TCQ participants 

achieved an improved sleep quality, as measured by the 

CPSQI global score, which was evident at 6 months. In the 

TCQ group, the findings were particularly clear in the case 

of sleep duration (increased by 48 minutes) and habitual 

sleep efficiency (increased by 9.1%). These results are gener-

ally congruent with other study findings10,11 showing that a 

2-month TCQ intervention is able to increase sleep duration 

and efficiency.

No change was observed in the use of sleep medica-

tion. This was due to our exclusion of those taking sleep 

medications. Although no statistical change was noted for 

measures of subjective sleep quality, sleep latency, sleep 

disturbances, and daytime dysfunction, they were all in fact 

on an improving trend.

The study also found a concomitant change in quality 

of life measures. Compared with the control group, TCQ 

participants showed significant improvements in their SF-12 

mental health component scores, which was possibly attribut-

able to the fact that the TCQ program offered participants the 

opportunity for social interaction and companionship, which 

are expected to have a positive effect on mental well-being. 

This also explains the insignificant results at 6 months, as 

there was no more group practice after 2 months.

The underlying mechanism of the relationship between 

exercise and sleep has been explored in various studies,7,27,28 

but the underlying relationship between TCQ and sleep 

requires further investigation. Previous literature shows 

that tai chi can be classified as moderate exercise, as its 

intensity does not exceed 55% of maximal oxygen intake.29 

It is thought that exercise may improve sleep, body restora-

tion, and energy conservation. Greater energy expenditure 

during the day is thought to require greater rest at night.30 

Figure 2 CPsQI score across time between control and TCQ groups.
Abbreviations: CPsQI, Chinese Pittsburgh sleep quality index; TCQ, tai chi qigong.
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However, Irwin et al10 argue that the physical energy expen-

diture of tai chi exercise does not change, improvements in 

sleep appearing to be independent of the energy expended 

during tai chi. A study by Chao et al31 shows that the average 

exercise intensity of TCQ is 3.1 MET (metabolic equiva-

lent). This is a low intensity exercise. It is believed that the 

slow gentle movements, deep diaphragmatic breathing, and 

relaxation of TCQ may enhance feelings of well-being and 

alter the mental state, which may possibly lead to improved 

sleep quality.10,11

The self-practice compliance rate could not be assessed in 

this study – participants were elderly with cognitive impair-

ment and so might have forgotten to record the frequency of 

practice because of memory failings.32,33 Future studies may 

therefore consider engaging community elderly centers as 

collaborators. This might be beneficial because center staff 

can mobilize the structure and resources of the center to sup-

port the interventions, for example, ensuring that there is a 

structured TCQ practice time on the schedule. The number 

of participants self-practicing at the center could be recorded. 

Furthermore, the likelihood of the intervention being sus-

tained after the trial is over will be greater if the center staff 

members are engaged from the start of the project.

limitations
This pilot study has several limitations. First, the small sample 

size may decrease the statistical power and have a reduced 

chance of detecting a true effect. Therefore, these findings 

must be interpreted with caution as they may not be general-

izable to a larger population. Second, the excessive attrition 

rate recorded in the control group at 2 months could affect 

the sample’s representativeness. Future studies should plan 

attractive placebo activities in the standard-care control group 

in order to retain participants and minimize attrition. Third, the 

short intervention period may limit the level of skill mastery 

in older adults with cognitive impairment. The small improve-

ment shown in the CPSQI component subscales might increase 

over a longer training period. The last limitation concerns 

the imbalance of the sexes, the result of the predominance of 

females attending community centers. A future study should 

recruit even number of males and females so that sex differ-

ences in the intervention’s effects can be evaluated.

Conclusion
This study addresses the high prevalence of sleep disturbance 

among older adults with cognitive impairment. Results from 

the study show preliminary evidence linking the benefits 

of TCQ exercise to decreased sleep disturbances. As a low 

intensity exercise, TCQ is an appropriate intervention for 

older adults with cognitive impairment.

Its potential benefits in enhancing sleep quality and the 

mental health component of quality of life need a full-scale 

randomized controlled trial to reveal its empirical effects.
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