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Abstrac
Objective: To analyze the impact of compulsory exercise rehabilitation nursing (constrained-induced 
movement therapy (CIMT) based on the National Institute of Health Stroke Scale (NIHSS) score on 
exercise ability and balance ability of patients with cerebral infarction (CI). 

Methods: A retrospective analysis was conducted on the clinical data of CI patients admitted to our 
hospital in the past year. Totally 210 patients were selected as the research subjects and assigned equally to 
the control group and the CIMT group. The control group was given conventional exercise rehabilitation 
nursing, and the CIMT group was treated with compulsory exercise rehabilitation nursing for 2 cycles of 7 
days. The NIHSS scores of the two groups were compared and analyzed. 

Results: The NIHSS scores of the CIMT group were lower than those of the control group. The arm 
movement score of the CIMT group (2.1±1.8) was found to be markedly lower than that of the control 
group (4.5±2.1) (P<0.001). The CIMT group presented a significantly lower leg movement score (2.5±2.1) 
and a remarkably lower score of limb ataxia (0.6±0.5) compared to those of the control group (P<0.05). 
The CIMT group outperformed the control group in terms of the 8 NIHSS scores (P<0.05). 

Conclusion: Compulsory exercise rehabilitation nursing is effective in upgrading the level of arm and 
leg movement of CI patients, improving their limb ataxia, and reducing their overall NIHSS score, which 
facilitates the recovery of exercise function and balance ability of CI patients, so it merits extensive clinical 
application. 
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1 INTRODUCTION
Cerebral infarction (CI) is caused by insufficient blood 

supply to the brain. Prolonged ischemia may lead to 
necrosis of brain tissue or encephalomalacia, eventually 
causing different degrees of neurological obstruction, 
which consequently impairs the motor power of patients, or 
even leads to death in severe cases, and therefore severely 
compromises the quality of life and psychological status of 
patients. At present, the annual new CI cases have exceeded 
one million worldwide. The determination of clinical 
symptoms in CI patients is prerequisite for subsequent 
treatment. National Institute of Health Stroke Scale (NIHSS) 
is an assessment tool that provides a degree measure of the 
neurological impairment in CI patients, which is considered 
more objective and accurate than other measurements and 
is now widely used in practice[1-3]. Currently, conventional 
exercise rehabilitation nursing is the mainstay of care for 
CI patients who, however, tend to eschew active exercise. 
Constraint-induced movement therapy (CIMT) can 
improve the motor power and balance ability of CI patients 
through mandatory intervention, with which patients have 
to perform movement using the paralyzed limb as their 
healthy limb was immobilized during rehabilitation training, 
contributing to the limb rehabilitation of patients[4]. In this 
paper, 210 patients with CI admitted to our hospital in the 
past year were selected, of which 105 patients were given 
CIMT rehabilitation nursing, and the rehabilitation effect 
of the patients was evaluated based on NIHSS score after 
the nursing to explore the role of CIMT in the recovery 
of CI patients’ exercise ability and balance ability. The 
experimental results are described as follows. 

2 MATERIALS AND METHODS
2.1 General Data

A retrospective analysis was conducted on the clinical 
data of CI patients admitted to our hospital in the past year. 
Totally 210 patients were selected as the research subjects 
and equally randomized into two groups (each n=105). 
No significant differences were found in age, sex, course 
of disease and other general data between the two groups 
(P>0.05) (Table 1). 

2.2 Inclusion Criteria
Inclusion criteria: (1) Patients who met the clinical 

diagnostic criteria adopted by the Fourth National 
Conference on Cerebrovascular Disease, and whose CI 
condition had been verified by brain computed tomography 
(CT) or magnetic resonance imaging (MRI); (2) Patients 
with de novo onset; (3) Patients with limb motor 
dysfunction and the limb muscle strength grade conforming 
to the requirements as specified by this study; (4) Patients 
with an onset duration over 2 weeks and stable vital signs; 
(5) The patients or their families signed informed consent 
forms after fully understanding the study procedures; (6) 
This study was reviewed and approved by the hospital 
ethics committee. 

2.3 Exclusion Criteria
Exclusion criteria: (1) Patients with other serious 

organic diseases or abnormal organ function; (2) Patients 
with extremely mild CI condition and without obvious 
clinical manifestations; (3) Patients with recrudescence of 
CI; (3) Patients with cognitive impairment that hindered 
communication. 

2.4 Methods
2.4.1 Control Group

In the control group, the Bobath method was used in 
combination with the Brunnstrom facilitation method to 
reduce spasticity and promote the recovery of balance (1) 
The patient’s position was changed with the help of the 
nursing staff at regular intervals to prevent abnormalities, 
and the patients was instructed to perform turning exercises 
in a decubitus position; (2) The nursing staff assisted the 
patient with balance training in a seated position; (3) The 
patient was instructed to perform head, neck, and shoulder 
joint exercises; (4) In a supine position, the patient was 
instructed to extend the upper or lower limb of the healthy 
side, to passively exercise the affected side by resisting 
flexion and extension; (5) The patient was given walking 
guidance training. The nursing staff helped the patient 
control the balance, by optional auxiliary means; (6) 
Exercises on the patient’s limbs were performed from 
proximal to distal based on the neurodevelopmental 
sequence; (7) The muscle tone and frequency of spasms 
were maintained at a low incidence; (8) The proactive 
exercises of the affected limb were emphasized to accelerate 
the change from passive movement to active movement[5-9]. 
The control group was treated for 2h/d, 6 times/week, 2 
cycles of 7 days in total. 

2.4.2 CIMT Group
The CIMT group was given compulsory exercise 

rehabilitation nursing. (1) CIMT training of upper limb: 
The patient’s healthy upper limb was immobilized by 
wearing a fixation belt, for which the patient can only 
perform movement using the affected limb. The patient 
was instructed to put on the fixation belt for 6h/d; (2) CIMT 
training of the lower limb: The lower limb training varied 
from person to person according to their physical fitness. 
The training included sitting up, weight bearing on one leg, 
etc., with 50times/d as the lower limit and 200times/d as 
the upper limit for sitting up. To enhance the leg muscle 
activity ability, the seat height was slowly reduced during 
the training process, with a minimum height of 20cm. The 
patient was first given leg lifting training before performing 
leg weight-bearing, and each leg lifting exercise should 
be performed around 35 times which could be increased 
accordingly; the leg lifting exercise was performed 
twice a day. Weight training was carried out after a good 
performance of the patient in leg lifting training, with a 
minimum weight of 0.5kg and a gradual increase up to a 
maximum of 2kg. Lower limb training was performed 4h/
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Table 1. Comparison of General Data from Patients

Group n (n=210) CIMT Group (n=105) Control Group (n=105) X2/t P

Gender 0.072 0.787

Male 110 56 54

Female 100 49 51

Age (year) 0.205 0.651

≥50 156 76 80

<50 54 29 25

NIHSS (point) 210 21.52±3.42 22.15±3.09 1.013 0.313

Smoking history 0.105 0.746

Yes 76 39 37

No 134 66 68

Alcohol history 0.036 0.849

Yes 55 27 28

None 155 78 77

Hypertension history 2.564 0.109

Yes 78 34 44

No 132 71 61

Course of disease (M) 210 8.6±3.0 8.7±2.9 0.178 0.859

Cerebral injury site 0.109 0.741

Basal ganglia 165 81 84

Other sites 45 24 21

Hemiplegia side 0.076 0.784

Left 106 54 52

Right 104 51 53

day[10-13]. In light of the patient’s reluctance to the mandatory 
CIMT, the patient was provided with corresponding 
psychological counseling. Moreover, the patient was 
promptly informed of his/her progress in motor function to 
encourage him/her further cooperation with the treatment. 
In addition to the fixation belt and lower limb training, the 
patient was given auxiliary training in other exercises and 
balance training programs to enhance the effectiveness of 
the CIMT model and further consolidate the rehabilitation 
nursing results. The CIMT group was treated 6times/w, 2 
cycles of every 7d in total. 

In addition to the exercise rehabilitation nursing program, 
baseline interventions were also carried out according to the 
treatment regimen for CI patients, such as close monitoring 
of vital signs, observation of the physical characteristics and 
pupillary changes, prevention of muscle atrophy or infection. 
Education of the disease knowledge, medication guidance 
and active communication were conducted to alleviate the 
patient’s negative emotions and help the patient maintain a 
positive state of mind to actively cooperate with the exercise 
rehabilitation training[14-16]. 

2.5 Efficacy Evaluation Criteria
The efficacy evaluation criteria were based on the 

NIHSS score, which mainly included level of consci- 
ousness, horizontal eye movement, vision test, facial paralysis 
test, arm movement, leg movement, limb ataxia, sensation, 
optimal language/aphasia, dysarthria, regression, and 
inattention. Arm movement and leg movement scores were 
used to evaluate their exercise function, limb ataxia score 
to evaluate their balance ability, and the remaining items 
to evaluate their comprehensive rehabilitation level. The 
score ranged from 0-2, 0-3, or 0-4 for different items. 0 was 
considered asymptomatic, and higher scores indicated more 
severe symptoms. The specific score was divided according 
to the NIHSS scoring criteria. 

2.6 Statistical Analyses
The SPSS 20.0 was used for data analysis, and GraphPad 

Prism7 (GraphPad Software, San Diego, USA) for 
visualization of the data into required graphics. Measurement 
data included in the study were analyzed by t-test. When 
P<0.05, the difference was statistically significant. 

3 RESULTS
3.1 Exercise Function Score

The scores of left arm movement, right arm movement, 
and arm movement in the CIMT group were significantly 
lower than those in the control group (P<0.001) (Figure 1). 
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The scores of left leg movement, right leg movement, and 
leg movement in the CIMT group were markedly lower than 
those in the control group (P<0.05) (Figure 2). 

3.2 Balance Ability Score
The balance ability scores of the two groups declined 

significantly after treatment, with significantly lower results 
observed in the CIMT group than those in the control group 
(P<0.05) (Figure 3).

3.3 Comprehensive Rehabilitation Level Scores
The CIMT group showed significantly lower NIHSS 

scores than the control group (P<0.05). See Figures 4 
and 5.

4 DISCUSSION
Cerebral infarction is a disease with a high mortality and 

disability rate, which can be physically and emotionally 
devastating for patients. The reorganization of functional 
areas of the brain has been observed in patients after CI. 

Figure 1. NIHSS arm movement scores in the two groups. The horizontal axis in the chart signifies left arm movement, 
right arm movement and arm movement from left to right, respectively. In CIMT group, the scores of left arm movement, 
right arm movement, and arm movement were (1.1±0.9), (1.0±0.9), and (2.1±1.8), respectively; in control group, the scores 
of left arm movement, right arm movement, and arm movement were (2.3±1.1), (2.2±1.0), and (4.5±2.1), respectively 
(*denotes P<0.001).

Figure 2. NIHSS leg movement scores in the two groups. The horizontal axis in the chart signifies left leg movement, 
right leg movement and leg movement from left to right, respectively. In CIMT group, the scores of left leg movement, right 
leg movement and leg movement were (1.2±1.1), (1.3±1.0), and (2.5±2.1), respectively; in control group, the scores of left leg 
movement, right leg movement and leg movement were (1.7±1.4), (1.9±1.1), and (3.6±2.5), respectively (# denotes P<0.05).

This compensatory process contributes to the recovery 
of CI patients’ neurological function. With the continued 
intervention of normal movement patterns in the 
rehabilitation training, the motor functions of patients can 
be restored to the maximum extent, and earlier treatment 
contributes to better outcomes[17]. However, CI patients 
mostly suffer negative emotions which prevent them 
from cooperating with the rehabilitation training, which 
necessitates coercive rehabilitation nursing interventions. 
CIMT rehabilitation nursing prevents muscle atrophy of the 
affected limbs, and rejuvenates the damaged cortex, thereby 
improving their exercise function and balance ability, and 
ultimately leading to a higher quality of life[18]. 

In this study, patients treated with CIMT had signifi- 
cantly lower NIHSS scores than those of the control group. 
The arm movement score in the CIMT group (2.1±1.8) was 
markedly lower than that in the control group (4.5±2.1) 
(P<0.001), and the leg movement score in the CIMT 
group (2.5±2.1) was also significantly lower than that in 
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Figure 3. Limb ataxia scores before and after treatment in the two groups. The horizontal axis in the chart indicates 
before treatment and after treatment from left to right, respectively. The limb ataxia score in the CIMT group was (1.2±0.7) 
before treatment and (0.6±0.5) after treatment; the limb ataxia score in the control group was (1.3±0.6) before treatment and 
(0.9±0.8) after treatment (* denotes P<0.001, # denotes P<0.05).

Figure 4. Comparison of comprehensive rehabilitation level (group 1). The horizontal axis in this chart indicates level 
of consciousness, sensation, optimal language/aphasia, and dysarthria from left to right. In the CIMT group, the scores of 
consciousness level, sensation, optimal language/aphasia, and dysarthria were (1.3±0.9), (0.8±0.2), (0.5±0.3), and (0.7±0.5), 
respectively; in the control group, the scores of consciousness level, sensation, optimal language/aphasia, and dysarthria were 
(1.7±0.7), (1.1±0.5), (0.9±0.5), and (0.9±0.4), respectively (* denotes P<0.001, #denotes P<0.05).

Figure 5. Comparison of comprehensive rehabilitation level (group 2). The horizontal axis in the chart indicates horizontal 
eye movement, visual field test, facial paralysis test, regression and inattention from left to right, respectively. In the CIMT group, 
the scores of horizontal eye movement, visual field test, facial paralysis test, and regression and inattention were (0.5±0.2), 
(1.0±0.3), (0.6±0.5), and (0.6±0.3), respectively; in the control group, the scores of horizontal eye movement, visual field test, facial 
paralysis test, and regression and inattention were (0.7±0.6), (1.2±0.5), (1.1±0.6), and (1.0±0.3), respectively (* denotes P<0.001, 
# denotes P<0.05).
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the control group (P<0.05). Thus, CIMT n outperformed 
conventional exercise rehabilitation nursing in the recovery 
of exercise ability. In terms of limb ataxia scores, both 
groups obtained better data after rehabilitation nursing, 
with a lower score (0.6±0.5) was observed in the CIMT 
group than that of the control group (P<0.05), confirming a 
better improvement in the balance ability of CIMT patients. 
Furthermore, the CIMT group showed better outcomes than 
those of the control group in terms of sensation, optimal 
language/aphasia, facial paralysis test, regression, and 
inattention (P<0.05). Results of this study confirmed that 
CIMT rehabilitation nursing was of positive significance 
to improving the exercise ability and balance ability of 
patients. In the study conducted by Kim et al., CIMT has 
also been confirmed to be effective in improving the balance 
ability of patients, and DomenK et al., in Japan, concluded 
that CIMT was more effective in ameliorating their exercise 
ability during long-term treatment by comparing their FMA 
score and exercise quality[19,20], which is consistent with the 
results obtained in this paper. 

In summary, compulsory exercise rehabilitation nursing 
is more effective than conventional rehabilitation nursing 
in upgrading the exercise ability and balance ability of 
CI patients, which merits extensive application in clinical 
practice.
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