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Abstract
Background: Frailty is a common geriatric syndrome, characterized by reduced physiologic reserve and
increased vulnerability to stressors, due to cumulative decline in multiple physiological systems. We
studied the feasibility of a community-delivered Baduanjin (BDJ) training program among pre-frail/frail
community-dwelling older people. We examined 1) safety (adverse events), physical and psychological
effects; and 2) feasibility of recruitment, retention, adherence; recruitment efforts and any program
challenges, so as to inform future studies.

Methods: Our study was a single arm pre-post study in a community setting. Sixteen week group BDJ
training (2x/week in the �rst 4 weeks, and 3x/week thereafter) co-designed and implemented by
community-based providers in Singapore. Recruitment, attendance and adverse events were recorded
throughout the training. A participants’ survey was also administered after the training program. Effects
of the intervention on physical and functional outcomes (hand grip strength, knee extension strength,
Time Up and Go (TUG), Physiological Pro�le Assessment (PPA), 30-second Sit-to-Stand test, 6-meter fast
gait speed test), frailty outcomes (frailty score and status), and other outcomes (Maastricht
Questionnaire (MQ), Fall E�cacy Scale (FES), Montreal Cognitive Assessment (MoCA), Geriatric
Depression Scale (GDS), and EQ-5D-5L) were examined before and after the program.

Results: Of 31 older adults screened to be frail, 15 met inclusion criteria and 3 refused participation,
resulting in 12 older adults (9 women) enrolled into the program. During the program, one participant was
hospitalized (unrelated to BDJ training) and the other 11 (aged 77±6 years; 2 frail, 9 prefrail at
baseline) completed the program with average overall attendance of 89%. Most (89%) of the 44 training
sessions had attendance >80%. The program received positive feedback with no training-related adverse
events. Participants either reversed (n=2) or maintained (n=9) their frailty statuses. There post-training
outcomes in hand grip strength, knee extension strength, TUG , MQ , FES , MoCA , GDS and EQ-5D-5L
index score appeared to be better. The reduction of frailty and PPA fall risk scores were of moderate-to-
large effect size.

Conclusions: Community-delivered BDJ training program was safe and feasible for prefrail/frail older
adults with the potential to improve physical and cognitive function, reduce fall risk, improve
psychological well-being, and reverse frailty status.

Background
Frailty is a common geriatric syndrome, characterized by reduced physiologic reserve and increased
vulnerability to stressors, due to cumulative decline in multiple physiological systems (1). The prevalence
of frailty among community-dwelling older people has been reported to be between 4.0% to 59.1% (2). A
quarter to a half of people older than 85 years has been estimated to be frail (3). Recently, frailty has been
recognized as a public health priority because of its high prevalence and predictive capacity for
functional disability, hospitalization, institutionalization and death (4, 5). The frailty process is a
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transitional, with dynamic progression from robust, to prefrail, and to frail, which can improve or worsen
over time (3, 6, 7). This highlights the importance of frailty identi�cation, prevention, reduction and
management. 

Different interventions to reduce frailty have been studied (8-10). Recent reviews highlighted the
importance of physical exercise in reducing frailty and improving function in prefrail/frail older adults (11,
12). Economic study also demonstrated that physical exercise is cost-effective in preventing the
progression of frailty and disability in older adults living in the community (13). However, compared with
the general older population, prefrail/frail older adults have relatively lower tolerance to intense physical
exercise and are usually more sedentary than non-frail counterparts (low physical activity being a
de�ning feature of frailty) in the same age group. It is therefore important to consider the acceptability,
tolerability and safety in recommending physical training program for prefrail/frail older adults to
participate and enjoy in the community where they lived. 

Baduanjin (BDJ), also known as Eight-Section Brocades, is one common form of “mind-body” Qigong.
“Mind” is understood as regulating thoughts to enhance the emotional and psychological processes. It
involves eight simple movements with combinations of postures, meditation, slow relaxing movements,
and breathing exercise in a harmonious manner which enhances respiratory function, improves holistic
health and achieves the integration of mind and body (14). A growing number of BDJ demonstrations are
available on social media, such as YouTube:  (https://www.youtube.com/watch?v=3K-0JpiJu-o&t=75s).
Compared with relatively more complex and lengthy exercise forms such as Tai Chi, BDJ is physically
and cognitively less demanding; and is easy to learn and practice with few limitations (15). Thus, it may
be suitable for older adults and those who are frail. Systematic reviews (16, 17) have indicated that BDJ
is popular and confers health bene�ts including physical �tness (18-20),  mental health (21, 22) and
quality of life (23-25) in different populations. Among those showing improvement in quality of life, the
frequency of BDJ varied widely from daily to monthly (23, 26). However, to our knowledge, there has yet
been any study on BDJ training in frail older adults. 

There are many factors to consider in translating the result of a successful clinical trial into real life
settings (27). As such, there is merit in implementing an intervention in a community setting where it is
most applicable. Furthermore, considering the vulnerabilities of the target population of frail older adults,
there is a need for a feasibility study to �rst understand the safety, acceptance and adherence of the
intervention to be delivered in a community setting. The primary aim of this single arm study was to
determine the safety, acceptability of and adherence to community-delivered BDJ program among pre-
frail and frail older adults. We also aimed to estimate the effect sizes of the potential functional
outcomes in order to inform sample size estimation of a randomised controlled study in the same
community-dwelling population.

Methods
Setting and participants

https://www.youtube.com/watch?v=3K-0JpiJu-o&t=75s
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This feasibility study was designed as a single arm pre–post comparison. In partnership with a provider
of senior community services (day care and community clinic), the study was implemented at a
community center from September 2018 to April 2019, where the provider is based at the Whampoa
housing estate in Singapore. A small convenience sample of older adults was recruited by the provider
amongst the visitors of the community center, daycare center, and community clinic at the same locale
near enough for participants to walk to the training venue. Wheelchair users were either assisted by their
domestic helper or used a paid transport we provided. Participants were familiar with the venues since
those venues were the activity centers within the communities.  

Researchers did initial frailty screening. Afterwards a licensed General Practitioner (GP) screened for
program eligibility and excluded participants who did not meet the medical criteria. Since there was no
previous study on BDJ frail older adults, we could not estimate sample size. Based on a maximum
instructor to participants ratio of 1:10, we aimed to recruit a maximum of 20 participants. 

The inclusion criteria were: 1) pre-frail (score 1-2) or frail (scored 3-5) according to FRAIL scale screening
questionnaire (28); 2) older adults aged 55 years and above ; 3) able to ambulate without personal
assistance and has no other physical limitations which limited participation; 4) able to understand basic
instructions; and 5) generally sedentary lifestyle according to Physical Activity Scale for the Elderly
(PASE) questionnaire (29) (self-reported participating in sitting activities at least 5 days per week with
more than 4 hours per day on average).  

Exclusion criteria were as follows :1) participating in any other exercise program or interventional studies;
2) severe audio-visual impairment diagnosed by physicians (e.g., dementia, Alzheimer’s Disease); 3)
diagnosed with cognitive impairment and/or history of neurological disorder (e.g., cerebral palsy,
Parkinson’s Disease); 4) unable to participate for the full duration of the study; 5) diagnosed with postural
hypotension. 6) unable to come to community club by himself/herself or by the help of caregivers, 7)
unable to get the medical clearance from the GP. 

BDJ training program

The program was designed by the local Qigong association. The entire set of BDJ exercise comprises
eight sections (Fig 1). Participants underwent a group-based 16-week supervised BDJ training program
with a total of 44 training sessions. Each session lasted 90 minutes including warming up, BDJ exercise,
and cool down. During the �rst four weeks, participants practiced each section of BDJ twice a week with
the training intensity gradually increased to familiarize with the training. During the following 12-week
period, participants practiced the whole set of BDJ exercise for 90 minutes three times a week. Two
professional Qigong trainers from the local Qigong association conducted the training in both English
and Chinese as appropriate. 

Fig 1. Baduanjin exercise
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All participants cleared pre-exercise medical examination before recruitment into the study. Simple
screening was performed by study coordinator before each training session. Participant with either one of
the following did not participate for that training session: blood oxygen levels below 95% saturation; high
resting heart rate (>=90 beats per minute) (30); abnormal resting blood pressure (systolic blood
pressure>=130 mmHg or Diastolic blood pressure >=80 mmHg) (31); giddiness; or any form of
discomfort. During training, each participant had a chair with armrests behind them so anyone who felt
unstable can sit down. Two community volunteers assisted to ensure the seniors’ safety during exercise. 

Measurements

Program Feasibility                                    

To examine the feasibility of the training program, the outcomes and process evaluated were (32):

1. Safety (adverse events), physical and psychological effects.

2. Feasibility of recruitment, retention, adherence; recruitment efforts and any program challenges.

A survey was administered to the participants after the training program. The survey utilized a four-point
Likert scale (1 = strongly disagree, 2 = disagree, 3 = agree, and 4 = strongly agree) and comprised nine
questions on program acceptance, adherence satisfaction, engagement, and willingness for continued
participation.  Any adverse event during the program duration was recorded by a research coordinator
who contacted the participants regularly. The coordinator also obtained the attendance record from the
provider and is present at every training session. 

Physical and psychological outcomes

To explore the potential effects of BDJ, we assessed a range of exploratory outcomes during the week
before (pre) and the week after (post) the 16-week training program. All outcome measures were
administered by assessors who were not involved as part of the research team nor BDJ instruction and
demonstration. 

Physical and functional outcomes

Physical and functional outcomes included knee extension strength, hand grip strength, 6-meter fast gait
speed test, Time Up and Go test (TUG), Physiological Pro�le Assessment (PPA), and 30-second Sit-to-
Stand (30s STS) test. 

To assess muscle strength, knee extension strength and hand grip strength were measured using a spring
gauge and hand-grip dynamometer respectively for the dominate leg or hand. Two trials were
administered for knee extension strength, hand grip strength, and 6-meter fast gait speed test and the
mean values used for analyses. 
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TUG, a test of basic functional mobility for frail elderly persons, required participants to stand up from a
chair, walk a distance of 3 m at a comfortable pace, turn, walk back, and sit down (33). The test was
performed twice, with the shorter time of two trials used for analysis. 

PPA, which includes �ve measures of physiological functioning (postural sway, knee extension strength,
reaction time, lower limb proprioception and visual contrast sensitivity), was used as a systematic
approach to explore the underlying causes of balance changes (34). The �ve components were weighted
to compute a composite PPA fall risk score, where higher composite scores indicate higher risks of
falling. 

For the 30s STS, the number of successful stands within 30 seconds were recorded. The performance of
30s STS has been suggested to be determined by balance, muscle strength, lower extremity endurance,
as well as mobility (35). 

Frailty outcomes

Frailty score of the participants was assessed using the Cardiovascular Health Study Frailty Phenotype
(CHS Fried criteria).(1) The �ve criteria were: 1) shrinking (de�ned as unintentional weight loss >4.5kg
and/or BMI of <18.5 kg/m2 in the last 6 months by self-report); 2) weakness, assessed by knee extension
strength of the dominant leg according to cut off points strati�ed by gender and BMI (Asian
classi�cation) ( (a) in men: underweight: <9.5 kg, normal weight: <12.3 kg, overweight: <14.7 kg, obese:
<15.0 kg; (b) in women: underweight: <9.3 kg, normal weight: <10.0 kg, overweight: <10.0 kg, obese: <10.0
kg). 3)  slowness, established according to a cutoff point of <0.8m/s by 6-meter fast gait speed test; 4)
exhaustion was measured with the 3 questions on vitality domain in the Medical Outcomes Study 12-
Item Short-Form Health Survey (36) “Did you feel worn out?” “Did you feel tired?” “Did you have a lot of
energy?” with total summed scores ranging from 3 to 15, and a score of less than 10 was used to denote
exhaustion; and 5) physical inactivity, measured by Longitudinal Aging Study Amsterdam Physical
Activity Questionnaire (37). One-point was assigned for the presence of each component, and based on
the individual’s total score, participants were categorized as frail (3-5 points), pre-frail (1-2 points), and
robust (0 point). Reduction in frailty during the study was de�ned as a transition to a lower frailty
category from baseline to post-training program. 

Psychological and other outcomes

We also measured participants’ vital exhaustion using Maastricht Questionnaire (MQ) (38), and fear of
falling using Fall E�cacy Scale (FES) (39). Other outcomes also included Montreal Cognitive Assessment
(MoCA) (40) for cognitive function; EQ-5D-5L (41) index score for the health-related quality of life; and the
16-item short form Geriatric Depression Scale (GDS) (42) to assess depression status. 

Statistical analyses

Descriptive statistics of demographic information and outcome measurements were presented as mean
and Standard Deviation (SD) for continuous variables, and frequencies and percentages for categorical
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variables. Results from the outcome measurements were summarized and effect size of each test was
calculated using Cohen’s d. Results of the post intervention interview was reported as the percentage of
responses for each ques tion. All analyses were conducted using Stata 14.0 (StataCorp LP, College
Station, TX).

Results
Characteristics of the Participants

During the 3-month screening and recruitment in the community, 31 prefrail/frail older adults were
identi�ed using FRAIL scale. Of those, 16 who not meeting inclusion criteria were excluded and another
three declined participation. In the end, twelve participants aged between 65 to 84 years old (mean=77.1,
SD=5.9) were enrolled at baseline. The participants were all Chinese and had an average of 2.75 chronic
illnesses - hypertension (91.7%), diabetes (50%), hyperlipidemia (41.7%), arthritis (33.3%), and heart
disease (25%) were the top �ve comorbidities. 50% of the participants used walking aids. According to
CHS Fried criteria, 10 participants were prefrail, and two were frail. (Table 1)
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Table 1. Baseline characteristics of study participants (n=12)

Demographics

Mean (SD) or 

frequency (%)

Age   77.1 (5.9) a

Gender    

Female   9 (75%) b

Male   3 (25%)

Race/Ethnicity  

Chinese   12 (100%)

Education  

No formal education 3 (25%)

Primary school  2 (16.7%)

Secondary school 7 (58.3%)

Living status  

With family 11 (91.7%)

Alone 1 (8.3%)

Marital status  

Married 11 (91.7%)

Single 1 (8.3%)

Smoking status  

Non-smoker 11 (91.7%)

Ex-smoker 1 (8.3%)

Alcohol intake  

Non-alcohol 11 (91.7%)

Regular  1 (8.3%)

Falls in past 6 month 4 (33.3%)

Frailty Status (Fried criteria)  

Prefrail 10 (83.3%)

Frail 2 (16.7%)

BMI   26 (3.7)

Comorbidities 2.8 (2)

Hypertension 11 (91.7%)

Diabetes 6 (50%)

Hyperlipidaemia 5 (41.7%)
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Arthritis 4 (33.3%)

Heart disease 3 (25%)

Mobility aids 6 (50%)

Independent 6 (50%)

Canes 3 (25%)

Mobility walker 1 (8.3%)

Wheelchair 2 (16.7%)

a Data are presented as mean (standard deviation) for all such values; b  Data are presented as frequency (%)
for all such values.

Abbreviations: BMI = body mass index.

Feasibility of BDJ training program

Our study showed it was feasible to recruit su�cient prefrail/frail participants within a 3-month period.
Among 12 participants, 11 completed the 16-week program and one dropped out due to hospitalization
unrelated to training program which showed a high retention rate of 91.7%. Overall, the group
demonstrated good adherence, completing an average of 88.6% attendance for the 44 training sessions.
Among the 44 sessions, 23% of the training sessions (n=10) had full attendance, 66% (n=29) had an
attendance of 80-100%, and only 11% (n=5) had an attendance of lower than 80%. (Fig 2)

Fig 2. Adherence rate for each session of the program

 Nine (83%) participants had an adherence of more than 80% throughout the training program (Fig 3),
among them, two participants achieved 100% program attendance. Of note, the two participants with
lower adherence experienced one hospitalization episode each due to issues unrelated to the training.

All training and evaluation sessions were completed within the planned time period and within budget.
Study did not record signi�cant any personnel challenges or problems with respect to data collection.

Other than the single hospitalization unrelated to training, there was no other adverse event. Therefore,
training program was found to be safe for these frail participants. Over the 16-week BDJ training
program, there were no training-related fall, injuries, or serious adverse events.

Fig 3. Attendance rate for each participant

In addition, participants’ experience of the program was uniformly positive. As shown in Fig 4,
participants perceived the program to be engaging, with relevant physical, psychological, and social
bene�t. They would also recommend the program to others and continue the training after the program.
Only two questions received one “Disagree” response each to the statements: “I will recommend this BDJ
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program to others” and “I will participate in such BDJ program in the future”, while all the rest indicated of
“Agree” or “Strongly agree”.

Fig 4. Responses from feedback survey (n=11)

Potential effects of BDJ training program

Results of the 11 participants who completed the post assessments were analyzed. Pre-post changes in
physical outcomes were apparent in TUG , hand grip strength , and knee extension strength had
moderate-to-large effect size. A moderate effect size difference was shown in the reduction of PPA fall
risk and frailty scores. Among the �ve components of PPA, better outcome was apparent in knee
extension strength while other components appeared to be unchanged. There was no apparent change in
the 6-meter fast gait and 30s STS tests . (Table 2)
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Outcomes

Baseline

 (mean ±

SD) 

Post

training 

 (mean

± SD)

Mean of difference (Post vs

baseline)

Cohen's

d

 effect

size

Participants

achieved better

outcomes

n (%)

Mean ±

SD 95% CI %

Time Up and Go (s)

16.1 ±

5.2

13.8 ±

4.4

-2.3 ±

2.9

[-4.4,

-0.2] 14.3% -0.47 7 (64%)

Grip strength (kg)

16.8 ±

5.5

18.4 ±

5.8

1.6 ±

2.0

[0.2,

2.9] 9.5% 0.28 8 (73%)

Knee extension

strength (kg)

14.5 ±

4.1

17.5 ±

4.3 2.9±5.3

[-0.6,

6.5] 20.2% 0.69 6 (55%)

PPA composite fall

risk score 2.2 ± 1.4 1.5 ± 0.9 -0.7±1.4

[-1.6,

0.3] 30.5% -0.59 6 (55%)

6-meter fast gait

speed (s) 1.2 ± 0.4 1.2 ± 0.4 0.0±0.2

[-0.2,

0.1] 1.0% -0.06 3 (27%)

30-second Sit-to-

Stand test

12.3 ±

3.0

11.5 ±

3.7 -0.7±2.6

[-2.5,

1.0] 5.9% -0.22 5 (45%)

Frailty Score (Fried

criteria) 1.5 ± 0.8 1.2 ± 0.4 -0.4±0.7

[-0.8,

0.1] 24.0% -0.56 3 (27%)

Fall Efficacy Scale 

28.8 ±

9.4

23.3 ±

6.2

-5.4 ±

7.9

[-10.8,

-0.2] 18.8% -0.68 7 (64%)

MQ score

15.0 ±

8.1 8.6 ± 5.6 -6.6±5.1

[-9.8,

-2.9] 44.2% -0.91 10 (91%)

MoCA

22.5 ±

4.1

24.3 ±

4.8

1.8 ±

2.4

[0.2,

3.4] 8.1% 0.41 9 (82%)

GDS score 3.7 ± 3.5 2.2 ± 1.6

-1.6 ±

2.4

[-3.1,

0.1] 41.5% -0.57 8 (73%)

EQ-5D-5L Index

score 0.7±0.3 0.9±0.2 0.2±0.3

[0.0,

0.3] 21.9% 0.66 5 (45%)

By the end of the training program, 3 participants recorded reduced frailty scores with a within-person
change of 24%. Both the frail participants (n=2) reversed to prefrail status. (Table 2) 
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There was an apparent trend towards better subjective outcomes.  Among the 11 participants, post-
participation MQ scores were higher in 10 (91%), MoCA in 9 (82%), GDS in 8(73%), and FES in 7 (64%),
respectively with a within-person change ranging from 8.1%-44.2%. (Table 2) Four participants who were
categorized as depressive according to GDS at baseline reverted to normal.

Discussion
With a rapidly aging population around the world, frailty has become a major public health concern for
both the older adults and society (43). As such, there is a need to provide evidence-based interventions
targeting prefrail/frail older adults for community translation. The results of our feasibility study
suggested that the 16-week community-delivered BDJ training program was safe with very good
acceptance and adherence in the selected group and potentially effective in improving health, function
and psychological outcomes among prefrail/frail older adults.

We were able to recruit 31 participants and completed screening within the planned 3-month period.
Singapore comprised majority (78%) ethnic Chinese.  We did not manage to recruit other minority races -
Malays or Indians. Program retention rate (91.7%) was high. We observed that the community provider
arranged for snacks and drinks after each session and the participants could socialize with the
instructors and with each other after the sessions. There was also very good rapport between the
instructors and participants which appeared to improve over the program. The social component (11) and
ability of instructors to engage participants during and outside training were important. Since our
participants were prefrail/frail older adults, they were at increased risk of hospitalization. The single
hospitalization episode that was unrelated to the training occurred during the program and the participant
did not complete the program. Safety measures during the training was adequate. 

Program adherence is a signi�cant challenge for exercise interventions in frail persons (44). Poor
program adherence leads to sub-optimal intervention dosage and health bene�ts. Prefrail/frail older
adults with physical and/or cognitive function de�cit may have greater di�culties adhering to exercise
training. However, the feasibility of this community delivered BDJ program is supported by the high
average adherence rate of 88.6%, as well as result from participants’ survey. Even if our pre-de�ned 44-
session was a little intense, this high adherence rate implied the dose of intervention was still acceptable
among prefrail/frail elderlies and it could be the reference dose for our follow-up Randomized Clinical
Trial (RCT) design.  It was noted that those participants even performed BDJ at home during the 16-week
intervention as well as spontaneously continued with program in the community after the completion of
the study. 

A systematic review showed the older people’s adherence to exercise programs was associated with the
program characteristics and personal factors (45). It was also suggested that the simple and slow
movement nature of BDJ made it a suitable option for older adults (46). The eight simple movements
may enhance the older adults’ con�dence in performing the exercise and compliance to training. Cultural
identity and self-e�cacy are important personal factors for adherence. Some older Chinese adults maybe



Page 14/24

keen to participate BDJ due to favourable perceptions on Chinese Traditional Medicine (TCM). Moreover,
to motivate participants’ participation, the Qigong trainers employed strategies to enhance the program
experience - instructing the BDJ exercise in a fun way and nominating peer models in the class, which
may have promoted self-e�cacy, and greater enjoyment of the program participation. The post-training
snacks and drinks further encouraged social interactions that further promoted participation, as
supported by the program adherence and participant survey results. This underlines the importance of
community partnership and other implementation factors in community program translation (47). 

Falls have signi�cant impacts on older adults including loss of mobility and con�dence to maintain daily
activities, leading to frequent hospitalizations and greater need for social care (48, 49). Muscle strength
and balance are two essential components of physical �tness which provide information about the older
adults’ capacities to reduce fall risk. Furthermore, reduced strength and balance also restrict their
performance of activities of daily living, especially among the prefrail/frail. Our results suggest that BDJ
training may confer bene�ts to muscle strength and balance, with potential to reduce fall risk. 

All training and evaluation sessions were completed within the planned time period and within budget.
Study did not record signi�cant any personnel challenges or problems with respect to data collection. 

Program safety is vital for health promotion in the vulnerable population of frail older people. Our study
intervention assessed BDJ exercise safety with close monitoring on blood pressure and blood oxygen
levels before and after each training session. With no training-related adverse events, the current BDJ
training protocol is safe for prefrail/frail older adults. The study exclusion criteria was adequate to ensure
the safety for future trial. While intensive, the 44 training sessions within four months could maintain
high adherence and retention rate. This showed the BDJ training dose was acceptable in prefrail/frail
polder adults. In addition, the dose should be adequate to observe the physical and functional effective. 

The participants appeared to have better post-training hand grip strength, lower limb strength, decrements
in TUG and FES, better cognitive function (MoCA), psychological well-being (GDS), and quality of life (EQ-
5D-5L index score). Frailty scores resulted in a marginal signi�cant reduction of medium effect size
(Cohen’s d=-0.59). There may be possible detection bias since the assessors could not be blinded.
However, for future RCT design, assessors should be blinded to the group allocation. 

Two frail participants at baseline converted to prefrail, suggesting that BDJ could be a potential exercise
for frailty reversal. It is worth noting that both of the frail participants were wheelchair users. This may
indicate that older adults with lower functional capacity are more likely to bene�t from slow movement
exercise such as BDJ. Because participants could perform BDJ standing or seated, wheelchair users can
also participate. 

This is in accordance with the TCM theory that BDJ typically involves a mind–body integration to
cultivate Qi (vital energy in TCM theory) for maximizing both physical and mental well-being (50).
Moreover, our study also used MQ, a validated tool, to explore the effects of Qi. The lower post-training
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MQ score  may indicate the better outcome in vital energy after BDJ training. Future studies can employ
the use of biochemical energetics to con�rm the training effect of BDJ on Qi. 

This study was the �rst to demonstrate that a community based BDJ intervention is safe, feasible, and
acceptable among prefrail/frail older persons. The high adherence rate is important for the
implementation of such a program in the real-world setting. The strength of the study is the
implementation in a “real-world” housing site setting where the participants reside, close partnership with
local com munity providers to engage participation and adherence and using simple equipment such as
chairs. To explore the potential effects of BDJ, we assessed a broad range of explorative outcomes
including physical and cognitive functions as well as psychological outcomes. As fall risk is an important
concern for prefrail/frail persons, both subjective (FES), and objective assessments (TUG and PPA), were
conducted to assess falls risk from different perspectives. Furthermore, we explored the Qi component of
BDJ exercise using the validated MQ instrument. The results of these explorative outcomes provide
information to design a RCT on the effectiveness of BDJ to reduce frailty and improve function. Based on
an effect size of 0.7 for within-subject in knee extension strength, with a power of 90% and a 10% drop-
out rate, the sample size for a two-arm RCT will be 60 participants.

Our study highlights possible biases:

1. Detection bias: as our assessors could not be blinded in this single arm study. In a RCT, assessors
should be blinded to reduce detection bias.

2. Performance bias: since our study was a physical intervention and participants could not be blinded
in this nor a future RCT.

3. Attrition bias: while attrition was low in this study, attrition may be higher in a control group of a RCT
design. 

The results provide some support to BDJ’s potential to be implemented as part of low-cost community
health promotion program. As BDJ is an exercise which is easy-to-learn without any restrictions from
specialised equipment or spaces, older adults can practise it at home, community activity centres or
nursing homes, through both group-based and self-practiced training. Furthermore, BDJ is a traditional
Chinese exercise which is popular among Asian Chinese populations. However, to translate the research
intervention into a real-world routine community program, efforts from service providers and community
partners who have a good intervention �delity are necessary for a successful implementation. More
strategies are needed to maximize the program adherence and achieve the desirable outcomes.

Conclusion
In summary, the study provides early evidence that the 16-week community-delivered BDJ intervention
adapted to prefrail/frail older adults is feasible, safe, and acceptable. It may potentially bene�t
prefrail/frail older adults on physical, cognitive, and psychological health outcomes, and frailty reduction
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and status reversal. The �ndings provided information for the design and implementation of a
randomized controlled study to investigate the e�cacy of BDJ exercise among prefrail/frail older adults.
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Key Messages Regarding Feasibility
1) What uncertainties existed regarding the feasibility?

There is no information on the safety, acceptability, and adherence of community-delivered BDJ training
among prefrail/frail older adults.

2) What are the key feasibility �ndings?

The BDJ training was safe with very good attendance and acceptance among the prefrail/frail
community dwelling older adults.

3) What are the implications of the feasibility �ndings for the design of the main study?

The results of this feasibility study can inform the design and development of randomised controlled
study in terms of protocol feasibility, sample size calculation, and outcomes selection.

Figures

https://www.gov.uk/government/publications/falls-applying-all-our-health
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Figure 1

Responses from feedback survey (n=11) Note: Please print in colour

Figure 2

Attendance rate for each participant Note: Please print in colour
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Figure 3

Adherence rate for each session of the program Note: Please print in colour

Figure 4

Baduanjin exercise A. Holding the hands high with palms up to regulate the internal organs; B. Posing as
an archer shooting both left-and right-handed; C. Holding one arm aloft to regulate the functions of the
spleen and stomach; D. Looking backwards to prevent sickness and strain; E. Swinging the head lowering
the body to relieve stress; F. Moving the hands down the back and legs and touching the feet to
strengthen the kidneys; G. Thrusting the �sts and making the eyes glare to enhance strength; H. Raising
and lowering the heels to cure diseases Translation from: Chinese Health Qigong Association, 2019.
Baduanjin. Retrieved Oct 3, 2019, from http://www.chqa.org.cn/news.php?cid=25&id=543 Note: Please
print in color
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