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  Abstract 

Objective: To evaluate and analyze the effect of underwater Tai Chi on lower 

limb motor function in patients with hemiplegia after stroke. Methods: A total 

of 40 patients with hemiplegia after stroke admitted to the Rehabilitation Center 

of Wudang Mountain Hospital of Taihe Hospital from September 2021 to June 

2022 were selected and divided into study group and control group by random 

number table method, with 20 cases in each group. The control group received 

routine rehabilitation treatment, and the research group also received water tai 

chi therapy on this basis. After 8 weeks of treatment, the improvement of neu-

rological function, lower extremity function and ability of daily living were 

evaluated and compared between the two groups. Result: After 8 weeks of 

treatment, the total effective rate of neurological function improvement in the 

study group was higher than that in the control group, the difference was statis-

tically significant (P > 0.05). After 8 weeks of treatment, the scores of the FMA-

LE scale and MBI scale of patients in both groups were increased, and the dif-

ference was statistically significant compared with before treatment (P < 0.05). 

The scores of FMA-LE scale and MBI scale in the study group were higher than 

those in the control group, and the difference was statistically significant (P < 

0.05). Conclusion: Water Tai Chi training for patients with hemiplegia after 

stroke can promote the improvement of nerve function, lower limb function and 

ability of daily living. 
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Stroke is a common acute cerebrovascular disease, and the incidence of this disease has increased in recent years. 

The high incidence of stroke is related to factors such as population aging and the increasing incidence of chronic 

diseases [1, 2]. High disability rate and fatality rate are the main characteristics of stroke. Hemiplegia is the most 

common complication of stroke patients, manifested as one-limb dysfunction, which has a great impact on normal 

life [3, 4]. Patients with hemiplegia after stroke need to receive targeted rehabilitation treatment to gradually im-

prove the level of muscle strength and motor function of the hemiplegic side limbs and accelerate the rehabilitation 

process. At present, the common rehabilitation treatment means include exercise therapy, physical factor therapy, 

occupational therapy, traditional Chinese acupuncture and massage, etc. [5, 6]. In recent years, the rehabilitation 

center has paid attention to the exploration of new rehabilitation modes for patients with hemiplegia after stroke. 

Water exercise training is a common technique for rehabilitation treatment of hemiplegia. The buoyancy of water 

can achieve uniform weight loss and effectively relieve muscle load. At the same time, the resistance of water can 
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also control the movement speed, facilitate the adjustment of abnormal posture, and improve the effect of sports 

training. Taijiquan is a traditional training exercise in China, which has outstanding effects in improving cardiopul-

monary function, strengthening muscle strength, and improving movement coordination [9, 10]. Based on the above 

background, the rehabilitation center combines water exercise training with tai chi training to explore a more effec-

tive means of rehabilitation training, in order to shorten the rehabilitation cycle of patients with hemiplegia after 

stroke and improve their daily living ability. In this study, combined with the case data of some patients with hem-

iplegia after stroke, the application effect and value of Taijiquan in water were analyzed.  

1. Data and methods 

1.1 General information 

A total of 40 patients with post-stroke hemiplegia admitted to the Rehabilitation Center of Wudang Mountain Hos-

pital of Taihe Hospital from September 2021 to June 2022 were selected and divided into study group and control 

group by random number table method, with 20 cases in each group. In the study group, there were 11 males and 9 

females, aged 35~64 (54. 28±7. 41) years old. The types of stroke were as follows: In the control group, there were 

13 males and 7 females, aged 36~65 (55. 01±6. 85) years old. The type of stroke was 19 ischemic stroke and 1 

hemorrhagic stroke. There was no statistical difference in the general data between the two groups (P > 0. 05). 

Inclusion criteria: (1) Patients who met the diagnostic criteria for stroke and whose course of disease was more than 

2 weeks; (2) The vital signs are stable and meet the indications of rehabilitation treatment; (3) Patients with cere-

brovascular disease for the first time; (4) The information is complete; (5) The modified Ashworth scale rated the 

muscle tension grade of hemiplegic limb ≤2; (6) No recent history of muscle relaxants or sedatives. Exclusion 

criteria: (1) Patients with severe impairment of cognitive function; (2) Persons with abnormal mental conditions; (3) 

Patients with limb dysfunction before stroke onset; (4) Those who have trauma or other factors that cause them to 

be unable to perform water sports; (5) Poor treatment compliance.  

1.2 Method 

1.2.1 Control group 

Routine rehabilitation treatment was carried out, mainly including comprehensive training of hemiplegic limbs, 

joint motion training, muscle strength training, balance function training, etc. Among them, comprehensive training 

of hemiplegic limbs restrained the key points of the human body, placed the limbs in a reasonable position to im-

prove the spasticity of limbs, induced balance response, and gradually carried out a small range of joint movement. 

In a joint range of motion training, stretch training can improve joint flexibility and relieve muscle atrophy. Muscle 

strength training is carried out step by step, and the level of muscle strength is gradually improved through active 

exercise, resistance exercise, anti-gravity exercise, etc. Balance function training from simple to difficult, from static 

exercise to self-dynamic exercise, assists patients in carrying out balance training in sitting and standing positions, 

and then gradually reduces the center of gravity, combined with the actual situation of patients to carry out training 

from large support to small support surface, open eyes to close eyes, and do a good job of protection during training. 

Training is carried out once a day, and the intensity and difficulty of training are gradually adjusted according to the 

individual conditions of patients. One physical therapy session in the morning and one in the afternoon, 30 minutes 

each, for a total of 1 hour. They were treated five days a week for eight weeks.  

1.2.2 Research group 

During the routine rehabilitation treatment, water tai chi therapy is carried out in the hydrotherapy pool, which is 

15 meters long, 8 meters wide, and 1. 2-1. 6 meters high. The water temperature is kept at 33. 5-36. 5℃ to ensure 

that the patients will not have difficulty breathing during exercise and can meet the weight loss function required 

by the patients. The training was carried out with 8 movements of symbolic lower extremity movement in simplified 

24-style Taijiquan, which mainly included raising the posture, separating the wild horse's mane from the left and 

right, holding the knee down, backward curling the humerus, cloud hand, high exploring the horse, as if closed, and 

closing the posture. Each movement was repeated 8 times, with 3 groups of training for each repetition. During the 

training process, the training popular science video is played simultaneously, and the patients follow the video con-

tent to carry out training. Because the limbs of the patients with hemiplegia have different degrees of obstacles and 

the postures are not standard, the training does not require the movements and postures but only requires the patients 

to follow the video exercises combined with their own motor functions. One physical therapy class in the morning 

and one water-saving Tai chi training class in the afternoon, each 30 minutes, a total of 1 hour. They were treated 
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five days a week for eight weeks.  

1.3 Observation indicators 

1.3.1 Assessment of neurological function improvement 

The neurological function of patients was assessed by the National Institutes of Health Stroke Scale (NIHSS) in the 

two stages before and after treatment, and the neurological function improvement was evaluated according to the 

score reduction. A reduction in score of ≥ 90% was considered as basic recovery, a reduction in NIHSS of 45-89% 

was significant, and a reduction in NIHSS of 17-44% was effective, otherwise, it was ineffective.  

1.3.2 Lower limb function evaluation 

The lower limb motor function of patients was evaluated by the Fugl-Meyer Scale (FMA-LE) before and after 

treatment. The scale mainly evaluated the lower limb reflex, flexor extensor movement, joint movement, separation 

movement, and speed under different states such as lying position, standing position and sitting position, etc. A total 

of 17 tests were conducted, and 0-2 points were used, with a total score of 34 points. The higher the score, the better 

the limb function.  

1.3.3 Assessment of activities of daily living 

The modified BarBI index (MBI) was used to evaluate the patients' activities of daily living before and after treat-

ment. The scale was evaluated from 10 items such as ladder climbing, grooming, and dressing, with a total score of 

100. The higher the score, the better the activities of daily living. A score of 100 is normal, a score of ≥60 is mild 

dysfunction, a score of 41 to 59 is moderate dysfunction, and a score of ≤40 is severe dysfunction.  

1.4 Statistical methods 

SPSS23. 0 statistical software was used for processing, measurement data were expressed as ( sx  ), a comparison 

was performed by t-test, P < 0. 05 was considered statistically significant.  

2. Result 

2.1 Comparison of neurological function improvement between the two groups 

After 8 weeks of treatment, the total effective rate of neurological function improvement in the study group was 

higher than that in the control group, with statistical significance (P > 0. 05), as shown in Table 1.  

Table 1. Comparison of treatment effect between the two groups (case %) 

Group Basic rehabilitation Remarkable Effective In vain Total effective rate 

research team/20 4 (20.00) 9 (45.00) 6 (30.00) 1 (5.00) 19 (95.00) 

control group/20 0 (0.00) 5 (25.00) 9 (45.00) 6 (30.00) 14 (70.00) 

2     4.329 

P     0.037 

2.2 Comparison of lower limb function and activities of daily living between the two groups 

After 8 weeks of treatment, the scores of FMA-LE scale and MBI scale increased in both groups, with statistical 

significance compared with before treatment (P < 0. 05); the scores of FMA-LE scale and MBI scale in the study 

group were higher than those in the control group, with statistical significance (P < 0. 05), as shown in Table 2.  

Table 2. Comparison of lower limb function and activities of daily living between the two groups ( sx  ) 

Group 
FMA-LE Scale(points) MBI Scale(points) 

Pre-treatment Post-treatment Pre-treatment Post-treatment 

 15.49±3.21 26.84±2.95＊ 56.21±6.58 83.27±5.42＊ 

Control group/20 15.75±3.40 23.21±3.02＊ 55.74±7.02 76.95±6.25＊ 

t 0.249 3.845 0.218 3.416 

P 0.805 ＜0.001 0.828 0.002 

Note: Compared with before treatment,＊P＜0. 05 



Bao Zhang, Mengjun Liu, Luoyi Shi, Junfeng Zhang, Hui Li, Feng Gao 
 

 

DOI: 10.26855/ijcemr.2024.01.024 133 International Journal of Clinical and Experimental Medicine Research 

 

3. Discussion 

As one of the most common cerebrovascular diseases, stroke occurs suddenly and progresses rapidly, with a high 

mortality rate in the acute stage. Patients in the sequelae stage will be accompanied by a series of complications, 

such as hemiplegia, speech impairment, and cognitive impairment, which have a great impact on normal life [11]. 

Hemiplegia is one of the most common complications in stroke patients. The occurrence of hemiplegia is directly 

related to nerve tissue damage, which will directly reduce the quality of life of stroke patients and increase the 

burden on families and society [12]. At present, the rehabilitation treatment for patients with hemiplegia after stroke 

is mainly based on conventional physical therapy and occupational therapy, which can obtain relatively ideal reha-

bilitation effects. This study analyzes the new treatment of Tai Chi in water, which is a new rehabilitation method 

combining water exercise therapy with Tai Chi training. Application results showed that after 8 weeks of treatment, 

the total effective rate of neurological function improvement of patients in the study group was higher than that of 

the control group, and the scores of the FMA-LE scale and MBI scale were higher than those of the control group. 

Water tai chi training on the basis of routine rehabilitation treatment could further promote the improvement of 

neurological function, motor function, and life ability of stroke patients.  

Water exercise therapy in water tai Chi can achieve therapeutic purposes by using water temperature stimulation, 

chemical stimulation, mechanical stimulation, and other features. Compared with conventional training, water buoy-

ancy during water exercise training has a weight reduction effect [13], which can alleviate the load on lower limbs. 

Meanwhile, water resistance can effectively realize movement control and enable stroke patients with hemiplegia 

to better adjust abnormal posture. Some studies [14] have found that hydrostatic pressure can promote the improve-

ment of cardiopulmonary function. Tai Chi is a traditional health exercise. After stroke, patients with hemiplegia 

have impaired motor function, loss of muscle coordination, and impaired normal balance function. Tai Chi training 

can enhance muscle strength, improve movement coordination, and promote the improvement of limb movement 

function [15]. Tai Chi can also adjust vestibular and somatosensory organs to improve body balance [16]. Taijiquan 

in water can give full play to the advantages of Taijiquan in water exercise and produce a superposition effect, so as 

to achieve the ideal therapeutic effect.  

4. Conclusion 

In summary, the application of water Tai Chi in patients with hemiplegia after stroke can effectively promote the 

improvement of lower limb motor function and the recovery of nerve function, and improve the ability of daily 

living activities, with high application value.  
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