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Background: The aim of this study was to explore the potential benefits of the Dejian mind–body 

intervention (DMBI) for psychological and physical health in older Chinese adults.

Methods: After confirmation of eligibility, the subjects were invited to receive DMBI once a 

week for 12 weeks. The intervention involved components of learning self-awareness and self-

control, practicing mind–body exercises, and adopting a special vegetarian diet. Intervention-

related changes were measured using the Perceived Stress Scale, Geriatric Depression Scale, 

Pittsburgh Sleep Quality Index, Chinese Constipation Questionnaire, and self-report ratings of 

health. Indicators of metabolic syndrome and walking speed were also measured.

Results: Of the 44 subjects recruited, 42 (54.8% men) completed the study, giving an adher-

ence rate of 95%. There was a significant reduction in perceived stress (P,0.05). A significant 

improvement was also found in systolic blood pressure among those who had abnormally 

high blood pressure at baseline (P,0.05). Physical fitness as reflected by walking speed was 

also significantly increased after the intervention (P,0.05). Sleep disturbances were reduced 

(P,0.01). Self-rated health was significantly enhanced, with the percentage rating very good 

health increasing from 14.3% at baseline to 42.8% after the intervention (P,0.001). No 

intervention effect was found for waist circumference, lipids and fasting blood glucose levels, 

Pittsburgh Sleep Quality Index global score, and constipation measures.

Conclusion: The DMBI was feasible and acceptable, and subjects showed some improve-

ments in psychological and physical health. A larger controlled trial is needed to confirm these 

promising preliminary results.

Keywords: mind–body intervention, Chan practice, psychological stress, physical fitness, 

self-rated health, elderly

Introduction
With population aging, the number of people with chronic diseases and psychologi-

cal problems is expected to increase. Sleep problems, constipation, psychological 

distress, low mood, low energy, and obesity-related disorders, such as diabetes and 

metabolic syndrome, are common in the elderly, with varying impact on physical 

and psychological function.1–4 The world’s population is aging so rapidly that the 

population aged 60 years and older has nearly doubled during the past two decades 

and is projected to reach 2 billion by 2050.5 Therefore, the growing number of elderly 

people highlights a need to identify interventions and strategies to maintain and 

enhance their health.

Previous studies have demonstrated the therapeutic effects of mind–body inter-

vention (such as tai chi, qigong, yoga, and meditation) in both clinical and normal 
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populations.6–9 Common features of these interventions are 

breathing and mindfulness, both of which stem from the Bud-

dhist tradition. Among the mind–body interventions available 

for the elderly, tai chi has been the most studied. The findings 

from meta-analyses of tai chi with regard to enhancing mus-

culoskeletal strength (ie, improving balance, muscle strength, 

flexibility, and reducing the risk of falls) are comparatively 

robust and promising.10 However, its positive effects on other 

physical (eg, blood pressure [BP]) and psychological (eg, 

depressive mood) aspects remain inconclusive.11,12 In sum, 

this line of research is still in its infancy, and there have been 

relatively few studies in elderly populations, and the results 

regarding therapeutic effects are mixed.10–13

The Dejian mind–body intervention (DMBI) is a tradi-

tional Chinese Chan (Zen)-based mind–body intervention, 

which was developed upon the medical principle of the 

Shaolin temple.14 It consists of four interconnected com-

ponents: Chan practice (self-awareness and enhancement/

psychosocial education); mind–body exercises (including 

training in Dan Tian breathing, shoulder relaxation, and nasal 

massage); dietary modification; and clearing of the bodily 

orifices, which aims to improve physical and psychological 

health. Clinical observations have demonstrated the promis-

ing effects of DMBI on common physical and psychological 

problems in middle-aged and older adults. A randomized 

controlled trial found that four 90-minute sessions of DMBI 

significantly improved bowel function, neurophysiological 

status, and depressed mood in community-dwelling adults 

aged 25–64 years to a greater extent than conventional 

psychological intervention.15 A further two studies have 

suggested the positive effects of ten sessions of DMBI on 

mood, gastrointestinal symptoms, and insomnia problems in 

patients aged 28–62 years with depression.16,17 Even severe 

cases, such as a 22-year-old chronic epileptic male18 and a 

9-year-old boy with autism,19 were able to master and apply 

some of the techniques of DMBI with the assistance of their 

caregivers, and showed substantial enhancement of cogni-

tive function (eg, improvement from severely to moderately 

impaired memory and executive functions to within normal 

limits after 8 months of training) and physical health (eg, 

reduced frequency of sickness).

Most of our previous studies of DMBI have primarily 

examined its beneficial effects in younger and middle-aged 

populations.15–19 The potential benefits of DMBI for older 

people have not yet been systematically examined. In light of 

encouraging clinical observations and positive feedback from 

some older people who have practiced DMBI (eg, better gas-

trointestinal health, less depressive mood), the DMBI seems 

to be well accepted and practical for the elderly population. 

Given that DMBI is a holistic medical approach to healing 

the mind and body through cultivating positive thinking and 

attitude, as well as adopting a healthy lifestyle, it is likely 

to have some positive effects on physical and psychological 

wellness in older adults. Therefore, we conducted the present 

study to explore this issue.

Materials and methods
subjects
Forty-four community-dwelling Chinese men and women 

aged 60–83 years were recruited for the study between 

October 2012 and January 2013. Recruitment was done by 

placing notices in six community health and social centers 

in the New Territories East regions in Hong Kong and by 

Internet publicity (including emails, advertisement, and dis-

cussion forums). Individuals with a history of head injury or 

a neurological/psychiatric disorder, an inability to walk, or 

present severe illness were excluded.

Procedure
The study had a pre-post pilot design. All eligible subjects 

participated voluntarily and their informed consent was 

obtained prior to the study. Each subject was individually 

assessed by research assistants, who were blinded to the 

experimental design and the potential effects of the interven-

tion, their demographic information (such as marital status, 

education level, occupation), medical history, current use 

of medications, clinical and lifestyle factors, and physical 

performance before and after the intervention. After the 

baseline assessment, the subjects were invited to attend 

group training in Chinese Chan-based DMBI for 12 weekly 

90-minute sessions. They were also asked to keep a diary 

recording their home-based practice during the intervention. 

The study was conducted in accordance with the Declaration 

of Helsinki, and the research protocol was approved by the 

Joint Chinese University of Hong Kong-New Territories East 

Cluster Clinical Research Ethics Committee.

Intervention
DMBI is based on the Chinese Chan tradition known as 

 Chanwuyi (ie, Zen, martial arts, and healing). The inter-

vention is named DMBI for the grand master of Chanwuyi 

(Shi Dejian, a Shaolin monk). The aims of DMBI, which 

emphasizes integration of mind and body, are to enhance men-

tal and physical health by changing daily dietary and exercise 

habits and to alleviate stressful responses by understanding 

the root of problems in accordance with Buddhist philosophy. 
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The intervention was conducted by a clinical psychologist 

with more than 10 years of clinical experience in run-

ning group therapy and familiar with the DMBI model. 

Throughout the 12 training sessions, subjects were taught the 

fundamental principles and techniques of DMBI, and their 

progress was closely monitored by the trainer. Three specific 

components were included:

1. Chan practice, where subjects were guided on how to 

increase their awareness of how unrealistic desires, eg, 

greed (ie, craving for something or somebody beyond 

reality), anger, and obsession may affect their mental and 

physical health, to increase their sensitivity to associated 

physical signs (eg, headaches, shortness of breath, insom-

nia), and to modify their thought processes and thereby 

alleviate negative thoughts.

2. Mind–body exercises, where subjects were taught basic 

traditional Shaolin mind–body techniques, including 

training in Dan Tian breathing. Subjects put their hands 

gently on the Dan Tian (about half an inch below the 

navel) while breathing in and out naturally. They were 

taught to contemplate the Dan Tian region during inhala-

tion and the nose during exhalation. Subjects were also 

instructed on how to relax their shoulders and to massage 

both sides of the nasal bridge to facilitate normal breath-

ing through the nostrils. The purpose of these exercises 

is to reduce stress, enhance strength and flexibility of all 

four limbs, and to improve overall physical health and 

circulation of Qi and blood. The duration of practice 

was not fixed, and subjects were instructed to practice 

the exercises until they felt warm and relaxed.

3. Dietary modification, where subjects were encouraged 

to adopt a vegetarian diet and to refrain from hot and 

spicy food (eg, ginger, garlic, green onion) that would 

generate excessive internal heat according to the Chan 

principle and adversely affect their mood and physical 

health. They were also advised to consume fresh veg-

etables, fruit, grains, beans, mushrooms, nuts, and root 

vegetables.

Measurements
Physical health
With the subject seated, a 21-gauge multisample nee-

dle (Vacutte®, Greiner Bio-One International AG, 

 Kremsmuenster, Austria) was used to perform a minimally 

traumatic venepuncture before noon after 12 hours of fasting. 

Fasting 7 mL blood samples were used for analysis of triglyc-

eride, high-density lipoprotein cholesterol, and blood glucose 

 levels. Blood measurements were conducted at the Prince of 

Wales Hospital Chemical Pathology Laboratory (accredited 

by the National Association of Testing Authorities). All blood 

measurements were analyzed in a blinded manner.

Systolic and diastolic BP was measured using a HEM-

7011 monitor (Omron Healthcare Europe BV, Nijmegen, 

the Netherlands), with the subject having been seated 

quietly for at least 5 minutes. The average of two readings 

was recorded. Standing height was measured to the nearest 

0.5 cm with the subject in bare feet, standing back against a 

wall, and eyes looking straight ahead. Weight was measured 

using beam balance scales with the subject in light clothing. 

Body mass index was documented. Waist circumference was 

measured to the nearest cm over the abdomen at the shortest 

diameter between the costal margin and iliac crest, using a 

standard tape measure.

Cardiorespiratory (physical) fitness was measured by the 

6-minute walk test. This test reflects the ability of subjects 

to perform physical activities of daily living and records 

the distance that subjects can walk in 6 minutes.20 Subjects 

were instructed to walk back and forth along an 18-meter 

corridor. The average walking speed was calculated by 

dividing the distance by time. We used this measure as an 

indicator of physical fitness because it is easier to incor-

porate into large cohort studies, compared with maximal 

oxygen uptake (VO
2max

) on treadmill or bicycle exercises. 

Our preliminary data have suggested that it correlates well 

with VO
2max

 (r=0.43, P,0.001),21 in a manner comparable 

with other studies.22

Sleep quality was assessed using the Chinese version 

of the Pittsburgh Sleep Quality Index (PSQI).23,24 The 

PSQI comprises 18 questions and discriminates “poor” 

from “good” sleep quality by measuring seven dimensions, 

 including subjective sleep quality, sleep latency, sleep 

duration, habitual sleep efficiency, sleep disturbances, use 

of sleep medications, and daytime dysfunction during the 

previous month. Scoring of answers is based on a 4-point 

Likert scale (0 to 3), where 3 reflects the negative extreme. 

A global score $5 indicates poor sleep quality. Numerous 

studies using the PSQI in a variety of older adult popula-

tions have supported its high validity and reliability.25,26 The 

Chinese version of the PSQI has been successfully used in 

the Chinese population.27,28

Constipation was assessed using the 6-item version of the 

Chinese Constipation Questionnaire (CCQ),29 a self-report 

measure designed to diagnose functional constipation in the 

Chinese population. The CCQ measures bowel function, stool 

and rectal symptoms, and abdominal symptoms in the preced-

ing 2 weeks using a 5-point Likert scale (0, asymptomatic; 
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4, very severe symptoms). An additional question addresses 

the use of laxatives. A score $5 is used to discriminate 

between constipated and nonconstipated individuals.

Psychological health
Perceived stress was assessed using the Chinese version of 

the Perceived Stress Scale (PSS).30,31 This scale measures the 

degree to which individuals perceive their daily life as hav-

ing been stressful during the previous month using a 5-point 

Likert scale (0, never; 4, very often). Total scores can range 

from 0 to 40, with higher scores indicating higher levels of 

perceived stress.

Depressive symptoms were assessed using the Chinese 

version of the Geriatric Depression Scale (GDS)-Short 

Form.32,33 This self-rated 15-item scale measures the degree 

of depressive mood symptoms during the previous week in 

elderly individuals using a “yes/no” response. The total score 

can range from 0 to 15, with higher scores indicating higher 

levels of depressive mood symptoms.

self-rated health
Self-rated health was elicited by a single question, “Generally 

speaking, how is your health: very good, good, fair, poor, 

or very poor?”

Data analysis
Differences between baseline and post-intervention were 

compared using paired t-tests for continuous variables and 

McNemar’s tests for categorical variables. The effect size 

in terms of the Cohen’s d statistic was also calculated. In 

addition, the intervention effect was examined by com-

puting the reliable change index,34 which is a statistical 

computation used to determine if a clinically significant 

change is reliable, and is calculated by dividing the pre-

post difference score by the standard error of difference 

between the two test scores. As proposed by Wise,35 a 

reliable change can be reflected by a reliable change index 

above 0.84. To evaluate whether the effect of DMBI was 

more pronounced in subjects with higher stress levels than 

in those with lower stress levels, the subjects were divided 

into tertiles (lower, moderate, and higher) according to 

their baseline PSS scores for further analysis by paired 

t-tests. The analyses were also repeated for walking speed. 

To examine the changes in BP levels from baseline to 

post-intervention, subjects were classified into five BP 

groups according to the guidelines of the American Heart 

Association36 as follows:

•	 Normal (systolic ,120 mmHg and diastolic 

,80 mmHg)

•	 Prehypertension (systolic 120–139 mmHg or diastolic 

80–89 mmHg)

•	 High BP, stage 1 (systolic 140–159 mmHg or diastolic 

90–99 mmHg)

•	 High BP, stage 2 (systolic 160–179 mmHg or diastolic 

100–109 mmHg)

•	 Hypertensive crisis (systolic $180 mmHg or diastolic 

$110 mmHg)

Subjects showing a change from prehypertension to nor-

mal BP or from a more impaired to a less impaired level (eg, 

from hypertensive crisis to high BP, stage 1) were considered 

to be “improved”, and vice versa as “declined” for analysis 

using Wilcoxon signed-rank tests. In fact, classification of 

BP is somewhat arbitrary, and there is uncertainty regarding 

the optimal cutoff values for defining hypertension in the 

elderly population. The latest guidelines for the management 

of hypertension raise the threshold for treatment of BP in 

people aged 60 years and older,37 as has another previous 

study.38 With regard to the acceptability of the intervention, 

qualitative feedback from the subjects was also analyzed. All 

analyses were carried out using Windows-based Statistical 

Package for the Social Sciences version 17.0 software (SPSS, 

Chicago, IL, USA). P-values ,0.05 were considered to be 

statistically significant.

Results
Baseline characteristics
Forty-two older Chinese adults (23 men and 19 women) of 

mean age 65.9±4.9 (range 60.1–83.7) years were examined. 

Most of the subjects were married (73.8%), had secondary 

education (88.1%), and were retired (71.4%). Baseline data 

showed that 16 (38.1%) subjects had a previous history of 

hypertension, 11.9% had diabetes, and 4.8% had chronic 

obstructive pulmonary disease (Table 1).

Changes in indicators of psychological 
health
Mean changes in PSS and GDS scores from baseline to post-

intervention are shown in Table 2. There was a significant 

reduction in PSS score (baseline, 7.81; post-intervention, 

6.19; mean difference –1.62, P,0.05) and a marginally 

significant reduction in GDS score (P=0.07). This marginal 

improvement was expected given that the subjects were 

not clinically depressed at baseline. In addition, subjects in 

the highest tertile for PSS score at baseline demonstrated 
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greater reduction after the intervention (baseline, 13.94; 

post-intervention, 9.28; mean difference -4.67, P,0.01, 

see Figure 1).

Changes in indicators of physical health
Mean changes in indicators of metabolic syndrome from 

baseline to post-intervention are shown in Table 2. Although 

there were no significant changes in waist circumference, 

lipid levels, BP, or fasting blood glucose at a group level, 

those with high baseline BP showed significant improvement 

(baseline systolic 156.25 mmHg; post-intervention systolic 

150.04 mmHg; mean difference -6.21 mmHg, P,0.05, data 

not shown). In addition, when subjects were classified as either 

“improved” (eg, from prehypertension to a normal level), “no 

change”, or “declined” (eg, from prehypertension to high 

BP, stage 1), it was found that 12 (28.6%) demonstrated an 

improvement in BP, which was significantly more than the pro-

portion of subjects classified as “declined” (16.7%; Z=-1.67, 

P,0.05). Further analyses were performed in subjects who 

had abnormal BP (ie, high blood pressure stage 1 through 

to hypertensive crisis) before intervention. It was found that 

improvement was more pronounced in this group, with a 

significantly higher proportion of subjects demonstrating 

improved BP (n=12, 42.9%) than those with declined BP 

(n=3, 10.7%, Z=-2.50, P,0.05, data not shown).

Mean changes in walking speed, PSQI global score and 

subscores, and CCQ score from baseline to post-intervention 

are shown in Table 2. A significant improvement was found for 

walking speed (baseline, 1.39 m/s; post-intervention, 1.43 m/s; 

mean difference 0.04 m/s, P,0.05). In addition, subjects in 

the lowest tertile for walking speed at baseline demonstrated 

greater improvement after the intervention (baseline, 1.20 m/s; 

post-intervention, 1.28 m/s; mean difference 0.08 m/s, P,0.05, 

Figure 2). Sleep disturbances were significantly reduced (base-

line, 0.95; post-intervention, 0.64; mean  difference -0.31, 

P,0.01); however, habitual sleep efficiency was also reduced, 

but to a lesser degree (P,0.05). No significant change was 

found for PSQI global scores or CCQ scores.

Changes in self-rated health
Mean changes in self-rated health from baseline to post-

intervention are shown in Table 2. Self-rated health was sig-

nificantly improved (baseline, 3.19; post-intervention, 2.81; 

mean difference –0.38, P,0.001). Results of the McNemar’s 

test also showed significant enhancement from baseline (very 

good health, 14.3%) to post-intervention (very good health, 

42.9%, P,0.001, Table 3).

Adherence with DMBI
The adherence rate was 95% and the mean attendance rate 

was 93%. According to the log records for practice at home, 

25 subjects (60%) have abstained from or reduced their intake 

of “not recommended” foods, and 34 (81%) had consumed 

at least three “recommended” food categories every day. 

Regarding mind–body exercises, 40 (95%) practiced this at 

home for an average of about 25 minutes per day. Group shar-

ing and evaluation was also done after the intervention, and 

36% of subjects reported that they had significant treatment-

related improvement in their bowel/digestive problems. Fur-

ther, all subjects reported that they enjoyed the intervention, 

and that they were satisfied with its content.

Discussion
Our findings suggest that a 12-week DMBI approach is safe, 

feasible, and enjoyable for community-dwelling older adults. 

In addition, subjects who participated in the DMBI program 

showed improvements in psychological well-being, BP, physical 

performance, and self-rated health. These results indicate that 

while DMBI has much potential for improving psychological 

Table 1 Baseline characteristics (n=42)

n (%)

Age group, years
 60–69 37 (88.1)
 70–79 4 (9.5)
 80+ 1 (2.4)
sex
 Men 23 (54.8)
 Women 19 (45.2)
Marital status
 Married 31 (73.8)
education
 Primary and below 5 (11.9)
 secondary 26 (61.9)
 Tertiary and above 11 (26.2)
Occupation
 retired 30 (71.4)
Medical history of chronic disease
 hypertension 16 (38.1)
 Diabetes 5 (11.9)
 COPD 2 (4.8)
 heart disease 1 (2.4)
 stroke 1 (2.4)
Medications
 Antihypertensive drugs 14 (33.3)
 lipid-lowering drugs 13 (31.0)
 Antidiabetic drugs 5 (11.9)
 COPD drugs 2 (4.8)
Current smoking 1 (2.4)

Abbreviation: COPD, chronic obstructive pulmonary disease.
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Table 2 Changes in indicators of psychological and physical health

Baseline 
Mean ± SD

Post-intervention 
Mean ± SD

Mean difference 
Mean ± SD

P-value 
(paired t-test)

RCI Effect 
size

Indicators of psychological health
 Pss, score 7.81±6.55 6.19±4.84 -1.62±4.89 0.038 2.14 0.33+

 gDs, score 2.29±2.51 1.64±2.12 -0.64±2.24 0.070 1.86 0.29
Indicators of physical health
 Waist circumference, cm 76.26±7.46 77.50±7.67 0.32±2.44 0.399 0.85 0.13
 Triglycerides, mmol/l 1.29±0.60 1.34±0.87 0.05±0.49 0.508 0.67 0.10
 hDl cholesterol, mmol/l 1.54±0.39 1.57±0.46 0.04±0.19 0.192 1.33 0.20
 systolic blood pressure, mmhg 145.37±18.72 142.94±16.42 -2.43±14.35 0.279 1.10 0.17
 Diastolic blood pressure, mmhg 81.00±10.57 81.35±8.99 0.35±7.76 0.774 0.29 0.04
 Fasting blood glucose, mmol/l 5.36±0.95 5.46±0.94 0.09±0.56 0.302 1.04 0.16
 Walking speed, m/s 1.39±0.17 1.43±0.17 0.04±0.12 0.028 2.28 0.35+

 PsQI, global score 5.38±3.62 5.36±3.39 -0.02±2.64 0.954 0.06 0.01
  subjective sleep quality, subscore 1.00±0.70 0.90±0.62 -0.10±0.58 0.290 1.07 0.16
  sleep latency, subscore 0.64±0.82 0.64±0.91 0.00±0.10 1.000 0.00 0.00
  sleep duration, subscore 1.57±1.02 1.69±1.00 0.12±0.91 0.405 0.84 0.13
    Habitual sleep efficiency, subscore 0.88±1.23 1.26±1.15 0.38±1.13 0.034 2.19 0.34+

  sleep disturbances, subscore 0.95±0.58 0.64±0.58 -0.31±0.56 0.001 3.57 0.55+

  Use of sleeping medication, subscore 0.07±0.46 0.10±0.48 0.02±0.68 0.822 0.23 0.04
  Daytime dysfunction, subscore 0.24±0.58 0.14±0.42 -0.10±0.73 0.400 0.85 0.13
 CCQ, score 0.79±1.26 0.64±0.96 -0.14±1.07 0.393 0.86 0.13
Indicator of perceived health
 self-rated health, score 3.19±0.67 2.81±0.92 -0.38±0.62 ,0.001 3.97 0.61++

Notes: +small effect size; ++medium effect size.
Abbreviations: rCI, reliable change index; Pss, Perceived stress scale; gDs, geriatric Depression scale; hDl, high-density lipoprotein; PsQI, Pittsburgh sleep Quality 
Index; CCQ, Chinese constipation questionnaire; sD, standard deviation.
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health, it also has therapeutic effects on  physical health and 

enhances self-rated health in older Chinese adults.

As people age, associated medical problems and disability 

may cause excessive stress, which can influence a variety of 

health conditions. Scientific research has demonstrated the 

benefits of mind–body interventions, including mindfulness 

meditation39 and yoga,40 with regard to stress, mood, and 

well-being. Based on traditional Chinese Shaolin medical 

practice, DMBI as a holistic intervention approach to the 

health of mind and body also showed beneficial effects on 

perceived psychological stress in the present study. Through-

out the psychosocial education process, subjects were guided 

using Chinese Chan principles on how to alter their negative 

thoughts in accordance with Buddhist philosophy and how 

these changes would affect their mental and physical health, 

so as to facilitate the development of positive thinking and a 

realistic perspective of the world. This intervention could also 

help to change the ways in which people deal with problems 
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of hypertension.43 Yoga and meditation, both of which incor-

porate slow and deep breathing techniques, have also been 

found to contribute to lowering of BP.44 Thus, it is possible 

that training in Dan Tian breathing and shoulder relaxation 

as part of DMBI may slow the heart rate and lower BP via 

the above-mentioned mechanisms. The BP-lowering effect 

may also partly depend on the concomitant psychological 

relaxation and stress reduction induced by this intervention. 

A number of studies have suggested that stress reduction 

programs such as meditation45,46 and relaxation47 can reduce 

BP in both normotensive and hypertensive individuals. Our 

finding of positive effects on BP in this study lends further 

support to this observation.

In this study, we observed a significant increase in mean 

walking speed of 0.04 m/s after intervention. Walking speed, 

a surrogate of physical fitness, decreases with age.48 This 

influences an individual’s ability to perform activities of 

daily living, and has been demonstrated to be predictive of 

disability, hospitalization, and mortality.49 Multifactorial 

interdisciplinary intervention has been shown to improve 

walking speed in older people;50 however, this involves high 

levels of participation resulting in burden, and therefore 

may not be a long-lasting strategy for most elderly people. 

Therefore, the contribution of DMBI may be connected 

not only with psychological relaxation, but also with an 

improvement in brain activity patterns,51 thus improving 

walking performance. It has been suggested that training 

that produces a relaxed and attentive mind will enhance the 

performance of individuals52 because it enables them to be 

less easily distracted, remain focused on task, and cope with 

stressful work demands in a relaxed and flexible manner.

The present study also found concurrent improvements 

in certain aspects of sleep quality, eg, reduced sleep distur-

bances. This finding is consistent with previous studies in 

Western countries reporting the beneficial effect of cognitive 

behavioral training on insomnia in older adults.53 In addition, 

some improvement of bowel/digestive problems was reported, 

ie, 36% of subjects had significant treatment-related improve-

ment in these problems. Our present results are consistent 

with those of our previous randomized controlled trial in 

community-dwelling adults.15

An additional benefit of our intervention was a significant 

improvement in self-rated health, a complex variable that 

captures multiple dimensions of the relationship between 

physical health, psychological well-being, and social fac-

tors. Self-rated health has also been demonstrated to be a 

powerful predictor of morbidity (eg, functional disability and 

cardiovascular disease) as well as mortality.54–58 In the present 

Table 3 Changes in self-rated health

Baseline 
n (%)

Post-intervention 
n (%)

P-value 
(McNemar’s test)*

Very good 6 (14.3) 18 (42.9) ,0.001
good 22 (52.4) 12 (28.6)
Fair 14 (33.3) 12 (28.6)
Poor 0 0
Very poor 0 0

Note: *Mcnemar’s test was used to determine within-subject changes in self-rated 
health (very good versus good + fair) from baseline to post-intervention.

and enhance their self-awareness of negative thoughts, 

thereby enabling them to manage and even reduce their 

stress levels. A recent study showed that elderly individu-

als (mean age 79 years) with positive age stereotypes were 

44% more likely to recover from disability than those with 

negative age stereotypes. The authors suggested that posi-

tive age stereotypes may promote recovery from disability 

by limiting the cardiovascular response to stress, improving 

physical balance, enhancing self-efficacy, and increasing 

engagement in healthy behaviors.41 In addition, the basic 

traditional Shaolin mind–body exercises incorporated in the 

study intervention, including training in Dan Tian breath-

ing, shoulder relaxation, and nasal massage, may also help 

to minimize the physiological response to stress. Subjects 

in our DMBI program reported feeling relaxed during and 

after practicing their mind–body exercises. This indicates 

that DMBI can elicit improvements in well-being similar to 

those achieved by stress management programs and other 

types of mind–body intervention.

Despite the beneficial effects on perceived psychologi-

cal stress, DMBI did not significantly improve depressive 

symptoms, which is in contrast with our previous study in 

patients  with depression.16 It is possible that the number of 

subjects with depression was small (n=2), which reduced the 

statistical power of this analysis in demonstrating the effect 

of DMBI. It is also possible that our subjects had fairly mild 

depressive symptoms at baseline, and that the beneficial 

effects of the intervention might only be apparent in people 

with depression.

Apart from the encouraging effects on perceived psy-

chological stress, our study also demonstrated significantly 

improved BP in subjects with moderate to high BP at base-

line. The underlying mechanism for this is not clear, but may 

be similar to the effects of deep breathing exercises, which 

exert their BP-lowering effect by increasing the sensitivity 

of baroreflex (a homeostatic process that helps to maintain 

blood pressure).42 Device-guided slow breathing has been 

suggested as a nonpharmacological approach to the treatment 
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study, over 30% of subjects reported having an improved level 

of health (from fair to good/from good to very good), even 

though some had reported a history of diabetes, hypertension, 

stroke, and depression. The underlying mechanism for this 

is not clear, but an improvement in fitness levels may play 

a role.59 In addition, positive psychology and empowerment 

may contribute to the underlying mechanism. An improved 

level of health has been shown to be positively associated with 

a person’s perception of their power to bring about changes 

in their lives (such as increasing engagement in preven-

tive practices) that would subsequently affect their health 

status.60 Therefore, our results provide evidence that DMBI 

can improve people’s state of mind and their perception of 

health status, and support the notion that this intervention 

could enhance health in older adults.

Qualitative analyses of feedback from subjects suggest 

that this form of treatment was well received. On the one-

item forced choice question canvassing the acceptability 

of the treatment, 76% and 64% of subjects rated DMBI as 

helpful for enhancing their psychological and physical health, 

 respectively. Further, compliance was good. Although there 

was no follow-up data collection for this study, we observed 

that most subjects continued to practice their mind–body exer-

cises for up to one month after completion of the program.

The limitations of this pilot study include its small sample 

size, the lack of a control for the group effect of DMBI, and its 

limited generalizability. The lack of a control group may be a 

potential threat to the internal validity of our results, so they 

should be interpreted in light of this. Our study population 

was more highly educated and more physically active than 

the general elderly population in Hong Kong, so our findings 

 cannot be generalized to those who are institutionalized, the 

frail elderly, or those with a lower education level. The number 

of subjects with depression was small, and limited the statisti-

cal power of this analysis in demonstrating the effectiveness of 

DMBI; however, this pilot study was not specifically powered 

to detect changes in all variables measured. Further studies 

are needed to address these methodological weaknesses, and 

should consider inclusion of clinical and institutional popu-

lations to investigate the applicability and effects of DMBI 

in more depth. Given our encouraging results regarding the 

health benefits of DMBI in apparently healthy older adults, 

a beneficial effect may be expected in frailer individuals, the 

institutionalized elderly, and or those with significant morbid-

ity, eg, high BP, distress, or depression. In addition, certain 

biomarkers, such as blood lipid and glucose levels, may not 

be easy to modify. Therefore, longer follow-up studies would 

yield better results, given that it takes time for the benefits of 

such programs to become apparent in everyday life. However, 

our study has several notable strengths, including use of an 

expert DMBI practitioner to design a program specifically for 

older adults, a sex-balanced study sample, and the inclusion 

of multiple outcome variables.

In conclusion, our pilot study shows that 12 weeks of 

DMBI training is a promising alternative intervention for 

community-dwelling older adults. This program has consid-

erable beneficial effects on psychological stress, BP, physical 

performance, and self-rated health. In addition, its oriental 

origin makes it culturally relevant to the elderly Chinese popu-

lation. Given the simple and cost-effective nature of DMBI, the 

high adherence rate, and the encouraging results of this study, 

further investigation in the form of a randomized controlled 

trial is warranted to confirm the effects of this intervention.
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