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Abstract

Background: Statistics show that every year, 5.4 million people in the world suffer a stroke. Post-stroke cognitive
impairment (PSCI) is one of the most common complications after stroke with a rate of 75%, which leads to
decreased functions for independent living and reduced quality of life (QOL). Exercise training has been reported to
be useful to improve the cognitive functions of post-stroke patients. Yijinjing, a traditional Chinese Qigong exercise
characterized by an integration of mind and body in moderate exercise intensity, can improve cognitive functions
of PSCI patients. This study aims to explore the feasibility and effectiveness of the Yijinjing exercise in this regard.

Methods: A single-blind, superiority, randomized controlled trial will be employed with evaluations at 3 and
6 months. Seventy-two PSCI patients will be recruited and randomly assigned to the Yijinjing exercise intervention
group or the control group (1:1). Participants in the control group will receive routine rehabilitation therapies,
including occupational therapy, physical therapy, acupuncture therapy, and health education 5 times a week for 3
months. The intervention group will receive a 12-week routine rehabilitation therapy combined with the Yijinjing
exercise intervention for 40 min each session and 3 sessions a week. The primary outcome of cognition will be
measured by the Montreal Cognitive Assessment scale (MoCA). Secondary outcomes include executive function,
memory function, visuospatial function, sleep quality, gait and motor function, activity of daily living (ADL), and
quality of life (QOL).

Discussion: Current evidence has reported the effectiveness of traditional Chinese exercise in improving the post-
stroke population’s motor functions. This research is a randomized controlled trial that evaluates traditional Chinese
exercise’s effectiveness for PSCI patients. It is expected to expand the traditional Chinese exercise scope and
provide a new treatment approach for stroke populations with cognitive impairments.

Trial registration: Chinese Clinical Trial Registry ChiCTR1900026532. Registered on 13 October 2019.
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Background
According to the World Health Organization (WHO),
6.2 million individuals die of stroke every year, while
about 5.4 million survive [1]. Studies have shown that
75% of stroke patients live with cognitive impairments
[2]. Post-stroke cognitive impairment (PSCI) is one of
the most common factors leading to lifelong disabilities
after stroke, which significantly impacts the patients’ ac-
tivities of daily living (ADL) and their quality of life
(QOL) [3, 4]. Moreover, healthcare and caregiving costs
are high, which poses an economic burden for the
healthcare system and families [5].
The symptoms of PSCI mainly include decreased

memory, short attention span, decreased executive func-
tion, and dyscalculia. Side effects and clinical limitations
of pharmacological therapy have been reported [6–8].
Mainstream post-stroke rehabilitation is based on neuro-
plasticity theory, which believes that repetitive practice
after stroke can facilitate new synapses in the brain,
thereby improving brain function [9]. As a non-
pharmacological approach, exercise therapy has become
a feasible strategy to improve PSCI [10, 11]. However,
limited motor functions and decreased endurance due to
stroke could prevent a post-stroke patient from partici-
pating in exercise activities. Low- or moderate-intensity
mind-body exercise addresses physical and mental func-
tions, which would be appropriate for this population,
especially the older adults. Previous studies have shown
that mind-body exercise can potentially improve motor
function, psychological function, and ADL of stroke pa-
tients [12, 13] . As one of the traditional Chinese exer-
cises, Yijinjing is a moderate-intensity exercise therapy
based on traditional Chinese medicine theory. The
Yijinjing exercises emphasize the combination of sym-
metrical physical postures, meditative mind, and breath-
ing techniques in a harmonious manner. The Yijinjing
exercise consists of linear movements and requires iso-
lated joint movements. With simplified patterns and di-
rections, Yijinjing is easy to practice with few
limitations. The pilot study has demonstrated that the
Yijinjing exercise helped improve older people’s physical
and psychological outcomes in the community. This
study’s primary purpose is to conduct a randomized
controlled trial to evaluate the Yijinjing exercise’s effects
in improving the cognitive functions of PSCI patients.

Hypothesis

1. The Yijinjing exercise positively affects the cognitive
functions, sleep quality, ADL, and QOL of PSCI
patients.

2. The Yijinjing exercise has better outcomes,
compared with the routine treatment for PSCI
patients.

Methods/design
Objectives
The objectives of this study are:

1. To evaluate the Yijinjing exercise’s effectiveness for
treating PSCI;

2. To test whether the Yijinjing exercise is more
advantageous than routine treatment for PSCI
patients;

3. To explore the feasibility of developing the Yijinjing
exercise as an approach to improve the cognitive
functions of the PSCI population.

Study design
A single-blind, superiority, randomized controlled trial
(RCT) will be employed to compare the Yijinjing exer-
cise with routine treatment. Seventy-two post-stroke pa-
tients with mild cognitive impairment from Yueyang
Hospital of Integrated Traditional Chinese and Western
Medicine and Shanghai Jinhui Rehabilitation Hos-
pital will be recruited. Before receiving the rehabilitation,
the demographic information, such as name, gender,
age, educational background, and medical history of all
participants will be collected. SPSS software will gener-
ate a table of numbers that will be used to randomly as-
sign all eligible patients to the control group (routine
treatment) or the Yijinjing group (the modified Yijinjing
exercise) at a 1:1 ratio. The intervention will be imple-
mented for 12 weeks. All assessments will be conducted
before the intervention, after the intervention, and
3 months after the intervention (see Fig. 1). The sched-
ule for the study is shown in Fig. 2.

Setting and recruitment
All participants will be recruited at Yueyang Hospital of
Integrated Traditional Chinese and Western Medicine
and Shanghai Jinhui Rehabilitation Hospital. Both hospi-
tals will post research advertisements to recruit partici-
pants. To enhance recruitment quality, the chief
investigator will monitor medical records. Recruitment
will be carried out by two study researchers, who will
carefully record the participants’ past and present med-
ical history.

Ethical review and general statements
This trial was approved by the Ethics Committee of
Yueyang Integrated Hospital of Traditional Chinese
and Western Medicine (approval number: 2019-026)
and registered in China Clinical Trial Registration
Center in October 2019 (registration number:
ChiCTR1900026532). All participants will provide
written informed consent according to the Helsinki
Declaration before participating.
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Eligibility criteria
Inclusion criteria
The eligible patients have to meet the following criteria:
(1) the clinical diagnosis of stroke according to the
Fourth National Academic Conference on Cerebrovascu-
lar Diseases Diagnostic Criteria for All Kinds of Cerebro-
vascular Disease [14] and confirmed by CT or MRI, (2)
within 1 year of onset, (3) aged 60–75 years, (4) mild
cognition impairment: MoCA< 26 (if the length of
schooling is ≤ 12 years, then 1 point will be added to the
examination result), (5) balance function: 21 < Berg
score < 40, and (6) agreement on participation and sign-
ing the informed consent.

Exclusion criteria
The exclusion criteria are as follows: (1) patients who
are experiencing a severe medical condition, such as
heart, liver, kidney, or endocrine diseases; (2) patients
with aphasia or hearing impairment; (3) participants
of other clinical trials; and (4) patients who are cur-
rently using medications to improve cognitive
functions.

Withdrawal or dropout criteria

(1) Participants demands to withdrawal from the study;
(2) Participants are diagnosed with other severe disease;
(3) Participants showed adverse reactions to the

treatment.

Randomization and allocation concealment
To reduce the chance of bias and increase the probabil-
ity of meeting statistical analysis assumptions, the chief
investigator will receive a computer-generated random
list using the statistical software SPSS 24.0 from a statis-
tician independent of the analysis and research teams.
Then, the chief investigator will inform the coaches,
therapists and participants about the treatment and
follow-up plan. Before the first treatment and after the
treatment is completed, the assessors will be notified to
evaluate all participants.

Blinding
As this study involves exercise intervention, it is impos-
sible to blind the exercise coaches and participants. To
minimize ascertainment bias, the assessors and statistics

Fig. 1 Flow diagram of the study design

Xue et al. Trials          (2021) 22:265 Page 3 of 9



analyzers will be blinded by two types of blind codes.
The allocation result (the Yijinjing exercise group or
the routine rehabilitation group) will be showed by
using the alphabet “A” or “B” as the first blind code,
and then the second blind code represents the real al-
location meaning. At the end of the data analysis, the
independent research assistant will match the group
code “A” or “B” of participants with the real meaning
of the group “A” or “B.”

Intervention
Yijinjing exercise group
The participants will receive routine treatment, as well
as receive the Yijinjing exercise. The Yijinjing exercise
consists of a 12-week Yijinjing practice with 40 min a
session, 3 sessions a week. The session has three parts:
the warm-up for 5 min, the Yijinjing exercise for 30 min,
and the muscle stretching for 5 min. The whole set of
the Yijinjing exercise consists of 12 postures (see Fig. 3).

Fig. 2 SPIRIT figure showing time points for enrollment, allocation, interventions and assessment. t-1 = − 2 week, 0 = baseline, t1 = start of
treatment week 1, t2 = end of treatment week 12, t3 = follow-up week 24
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Each posture will be demonstrated to the participants,
and the Yijinjing exercise is supervised throughout the
trial. The same researcher will instruct all participants
who will be required to maintain their normal lifestyle,
and the postures will be individualized based on their
ability.

Routine treatment group
With 5 PTs, 5 OTs, and 5 acupuncture physicians pro-
viding treatment, the routine treatment group will re-
ceive regular rehabilitation services delivered by certified
physical therapists, certified occupational therapists, and
certified acupuncture physicians, which will be carried
out following the inpatient treatment plan. Besides, all
participating therapists will be uniformly trained before
starting this research to standardize the treatment fur-
ther. The rehabilitation services include physical therapy
(exercise therapy, balance training, joint mobilization),
occupational therapy (homework training, hand training,
cognitive dysfunction training), acupuncture therapy,
and health education.

Concurrent treatment
Other cognitive therapies will be not permitted in both
two groups, including cognitive stimulation therapy,
cognitive-behavioral therapy, and memantine drugs.

There are no arrangements for ancillary or post-trial
care.

Outcome measures
Primary outcome measures
Montreal Cognitive Assessment-Beijing Version
(MoCA): MoCA, a screening tool to assess mild cogni-
tive impairments with a total score of 0–30 [15], will be
administered to evaluate global cognition. The assess-
ment domains include visuospatial or executive function,
naming, memory, attention, language, abstraction, and
delayed memory and orientation [16]. To avoid the
learning effect, we will use MoCA 7.1 and MoCA 7.2 for
alternate testing.

Secondary outcome measures

1. Trail Making Test-A (TMT-A): Studies have shown
that executive function is a powerful predictor of
disability recovery in patients with acute stroke
[17]. Therefore, executive function will be assessed
separately using the Trail Making Test-A (TMT-A)
[18]. TMT-A is a valid index to assess executive
function [19, 20]. The test requires the participants
to connect number 1 to 25 sequentially on a piece
of paper. The completion time and error numbers

Fig. 3 Twelve postures of Yijinjing exercise. The teacher in the image is Pingping Sun, who has agreed to the publication of the images
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will be recorded. Longer time indicates severer cog-
nitive impairment.

2. Chinese vision of the Auditory Verbal Learning
Test (AVLT): AVLT will be used to measure
memory function, including immediate recall,
delayed recall, and recognition. In the immediate
recall subtest, participants will be required to repeat
after 15 common words immediately after the
administrator say the word three times. In the
delayed recall subtest, participants will be required
to recall the 15 words after 30 min. In the
recognition, the tester will be given another 15
unrelated words and 15 words of Part A and
required to recognize the original words. Evidence
showed that AVLT is a valid assessment tool and
more sensitive than the Mini-Mental State Examin-
ation (MMSE) and MoCA in assessing memory
function [21].

3. Rey Complex Figure Test (RCFT):RCFT will be
used to assess visuospatial constructional functions
[22]. It uses geometrical figures, including repeated
squares, rectangles, triangles, and various other
shapes. Participants are asked to copy and then
reproduce from memory after 30 min. The total
score is 36 points, and the test scores reflect the
patients’ visual-construction and motor planning
skills.

4. Pittsburgh Sleep Quality Index (PSQI): PSQI will
assess the participants’ sleep quality, which consists
of 18 self-rated items including 7 domains: subject-
ive sleep quality, sleep latency, sleep duration, habit-
ual sleep efficiency, sleep disturbance, use of sleep
medication, and daytime dysfunction over the last
month [23]. The participants will answer questions
using a 3-point Likert scale. The higher their scores
reach, the worse the sleep quality is [24, 25].

5. ODONATE 3D: The ODONATE 3D motion
capture, a gait analysis system of Shanghai Maiwo
medical technology co. LTD, will assess gait
parameters, including the space-time, balance, kine-
matic, and dynamic parameters. Specific operations
are as follows: (1) select the appropriate scene and
debug the equipment, (2) set the walking area and
guide the patients to complete the walking cycle, (3)
the artificial intelligence system captures informa-
tion, and (4) analyze the captured information.

6. Fugl-Meyer Assessment Scale (FMA)-Motor
Function Subtest: FMA Motor Function Subtest
will assess motor function. FMA is a three-level
cumulative scale to evaluate stroke patients’ sen-
sorimotor recovery with hemiplegia [26]. In this
study, the Motor Function Subtest will be used
with a total point of 100 (66 points of the upper
limb, 34 points of the lower limb). Evidence has

shown that FMA is sensitive and reliable [27,
28].

7. Berg Balance Scale (BBS): BBS will assess the
balance function by 14 tasks as the quantitative
assessment of static and dynamic balance function
[29]. BBS is a reliable tool to measure balance
function of older adults and disabled people [30,
31], and it can also be used as a risk predictor for
accidental falls in stroke patients [32].

8. Modified Barthel Index (MBI): MBL consists of 10
items with 100 points in total [33] and will assess
ADL. A higher score indicates a better ability to live
independently. Its validity and reliability in
evaluation for stroke patients have been reported
[34].

9. Short Form 36 Health Survey Questionnaire (SF-
36): SF-36, a self-rated assessment, will assess com-
prehensive self-perceived QOL, such as general
health conditions and physical and mental health
[35]. Studies have shown high response rates from
older stroke patients [36].

Adherence
All participants in both intervention and control group
will be required to log in their activity duration and in-
tensity in a timesheet. The participant will rate the dur-
ation and intensity of their activity based on self-
perception throughout the day into three levels: low-
intensity, moderate-intensity, or high-intensity activities.

Data management
Data will be collected by assessors using print-based case
report forms (p-CRFs). And an identification code will
be allocated for each participant to preserve anonymity.
During the enrolment phase, two data managers will
type the CRF into the computer and check the paper
and the electronic data. All study co-applicants and re-
searchers will have access to the final trial dataset. Plans
that promote participant retention and complete follow-
up are as follows: first, we will strengthen the communi-
cation between researchers and participants; second, we
will give the participants some “financial incentive”; and
third, all treatments and assessments will be free.

Sample size estimation
Data from our pilot study was utilized to perform the
sample size estimation. We used G-Power Software (ver-
sion 3.1.9.2): F-test, ANOVA: repeated measures with
the following parameters: effect size = 0.3; α level = 0.05;
power (1 − β) = 0.80; group numbers = 2, number of
measurements = 3. The total sample size of this study
should be a minimum of 62 participants in the two
groups. With a 15% attrition rate considered, the sample
size of 72 participants is necessary.
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Statistical analysis
Statistical analyses will be carried out using SPSS soft-
ware version 24.0 (SPSS, Inc., Chicago, IL, USA) and
Microsoft Excel 2016 software. Data will be presented as
means, standard deviations, and percentage changes.
The intention to treat (ITT) principle will be used for
statistical analysis, and the multiple imputation will re-
duce the missing data. Repeated measures ANCOVA
will be applied for each measure to compare test per-
formance between the Yijinjing exercise and routine
treatment, with baseline scores used as covariates. Statis-
tical significance will be considered at p value < 0.05.

Safety and adverse events
If the patient has been randomized, adverse events (AE)
monitoring will begin until the end of this study. Re-
searchers will record any abnormalities on the CRF in-
cluding dizziness, dyspnea, and fatigue and assess
reported AEs for severity and relatedness to the inter-
vention. All participants will also be instructed to report
any other adverse effects to the researchers whenever
they occur. Researchers will try their best to prevent
possible AEs. In case of any discomfort during the par-
ticipation, the participants will receive treatment and
corresponding financial compensation. Serious AEs will
be reported to the ethics committee, coordinating cen-
ter, steering committee, and sponsor immediately.

Organization
Members of the coordinating center include the director,
information manager, database programmer, statistical
analyst, project coordinator, and research assistants.
Members of the steering committee include the study
chair, data coordinating center director, statistician, and
clinical center directors. In addition, the responsibilities
of the endpoint adjudication committee are included in
the ethics committee and the data management team is
included in the coordinating center. Therefore, there is
no independent endpoint adjudication committee and
data management team.

Dissemination
Results will be freely disseminated via a peer-reviewed
report to the funder (Shanghai University of Traditional
Chinese Medicine) and through open access journal arti-
cles and conference presentations. In addition, we will
inform all participants of the results through a brief re-
port. There will be no use of professional writers. Public
or professional access to the full protocol, participant-
level data and statistical code will be by request to the
chief investigator.

Discussion
As a traditional Chinese exercise, Yijinjing was devel-
oped based on the traditional Chinese Medicine theory
and is related to harmonizing Yin and Yang, which con-
nects the body with the mind to improve physical and
cognitive functions. Most of the previous studies focus
on the effects of traditional Chinese exercises on healthy
older people. Therefore, this research is the first ran-
domized controlled trial that evaluates the effectiveness
of the Yijinjing practice for PSCI patients. We expect
that Yijinjing will become an innovative and effective
treatment approach to improve patients’ cognitive func-
tions with PSCI and expect it to show superior effects
compared with the control group. We also expect the
study’s outcome to provide evidence for clinical workers
and researchers working with post-stroke populations.
In the outcome measure stage, we will use multiple as-

sessment tools to comprehensively evaluate the cogni-
tion domains ranging from global cognitive function to
specific cognitive domains, such as memory, executive
function, and visuospatial functions. However, this study
still has some limitations. First, the insufficient sample
size and short intervention time could be potential fac-
tors that affect the study outcomes. Next, treatment may
likely be more successful involving interventions with in-
dividuals who have a robust home-support network.
This research’s recruitment method may be more in-
clined to patients with strong family support, which will
lead to a conclusion that may not apply to all stroke pa-
tients. Besides, this exercise may not be appropriate to
the participants who have a low level of motor functions
or no movement in the body’s affected side.
In summary, this study’s main objective is to investi-

gate Yijinjing’s effectiveness in improving PSCI patients’
cognitive functions and explore the superior outcomes
of Yijinjing compared with conventional rehabilitation
therapy.

Trial status
The study registration number is ChiCTR1900026532.
The recruitment is in progress. Recruitment began on
May 2019 and will be completed by May 2021.
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