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Abstract: Objective: To analyze the feasibility of progressive resistance inspiratory muscle training in the 
treatment of respiratory dysfunction in patients with cervical spinal cord injury. Methods: The 60 cases of pa-
tients with cervical spinal cord injury in a hospital are selected as the research object and randomly divided 
into experimental group and control group, 30 cases in each group. The control group is treated with routine 
rehabilitation therapy. The patients in the experimental group are treated with progressive resistance inspirato-
ry muscle training after routine rehabilitation therapy. The degree of dyspnea and the incidence of respiratory 
complications are compared between the two groups. Results: The patients in the experimental group and the 
control group had significantly improved respiratory dysfunction after treatment, but the experimental group 
had a higher improvement in the degree of dyspnea and the incidence of respiratory complications is de-
creased. Conclusions: Progressive resistance inspiratory muscles training for patients with cervical spinal cord 
injury can effectively improve the respiratory system and reduce the incidence of complications. 
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1. Introduction 
Cervical spinal cord injury is a spinal cord dysfunction 
caused by structural changes and functional damage of 
the spinal cord due to various reasons [1]. With the de-
velopment of transportation in recent years and the wide-
spread use of electronic products, the incidence of car 
accident injuries and cervical spondylosis has increased 
year by year, and the incidence and mortality of cervical 
spinal cord injury have also increased year by year. Al-
though the survival rate of cervical spinal cord injury has 
gradually increased under modern medical treatment, its 
disability rate is still high, which not only affects the dai-
ly life of patients, but also increases the economic burden 
on families and society [2]. In addition to dysfunction of 
limbs and movements, patients with cervical spinal cord 
injury also have different degrees of respiratory function 
impairment. Patients with more serious conditions re-
quire long-term ventilator maintenance. Patients with 
cervical spinal cord injury will have various degrees of 
paralysis of respiratory muscles and loss of respiratory 
muscle function. Patients will have respiratory complica-
tions such as coughing difficulties, lung infections, and 
respiratory failure. Through the analysis of the existing 

data, it can be found that the respiratory complication 
becomes the complication with the highest incidence and 
mortality of cervical spinal cord injury [3]. Inhalation 
muscle training is mostly used for respiratory complica-
tions of patients with cervical spinal cord injury at 
present. It is mainly divided into threshold pressure load 
training, target flow training, speed limit threshold pres-
sure load inspiratory muscle training, and nonlinear resis-
tance breathing training, etc. However, in practical appli-
cations, it can be found that the existing training methods 
have some problems such as unstable training load, sus-
ceptibility to inspiratory flow and moisture flow, so they 
are only suitable for chronic obstructive diseases and 
other problems [4]. To help patients with cervical spinal 
cord injury recover better, a resistance training method 
for muscle strength that maintains a constant movement 
speed is proposed, that is, progressive resistance inspira-
tory muscle training [5]. By analyzing the feasibility of 
progressive resistance inspiratory muscle training for the 
treatment of respiratory dysfunction in patients with cer-
vical spinal cord injury, it provides more possibilities for 
the treatment of respiratory dysfunction. 

2. Experimental Subjects and Methods 
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2.1. Experimental subject 

In the experiment, patients who meet the diagnostic crite-
ria in the rehabilitation department and orthopedics de-
partment of a hospital are selected, and the selected cases 
all obtain patients’ informed consent. The patients are 
graded according to the diagnostic criteria of Basic and 
Clinical Research Progress of Spinal Cord Injury: Spinal 
Cord Injury and the American Spinal Cord Injury Asso-
ciation Standard [6]. The selected cases are all treated for 
more than one week after surgery, and auxiliary training 
activities are allowed. The patient has a clear mind, stable 
vital signs, and is able to express himself clearly, and 
there is no respiratory infectious disease. In the process 
of case selection, exclude patients with unstable condi-
tion, cognitive impairment, unhealed rib fractures, severe 
cardiopulmonary and organ damage, and patients who 
are discharged before the treatment within four weeks or 
who experience discomfort during treatment [7]. 60 eli-
gible patients with cervical spinal cord injury are selected 
and randomly divided into an experimental group and a 
control group. Of which, there are 30 patients in the con-
trol group, including 22 male and 8 female, age from 23 
to 59 years, with an average age of (34.84±9.46) years. 
The average course of disease is (20.75±6.75) days, in-
cluding 19 cases of incomplete injury and 11 cases of 
complete injury. There are 30 patients in the experimen-
tal group, including 23 male and 7 female, age from 22-
60 years, with an average age of (35.76±10.08) years. 
The average course of disease is (19.97±7.06) days, in-
cluding 20 cases of incomplete injury and 10 cases of 
complete injury. 

2.2. Research method 

Two groups of patients have received routine rehabilita-
tion treatment for 5 days a week, lasting for 4 weeks. The 
experimental group adds progressive resistance inspirato-
ry muscle training treatment, 5 days a week for 4 weeks. 
Of which, it includes muscle training for 2 times a day, 
lasting for 30 minutes each time, joint mobility exercises 

with 2 times a day, 30 minutes each time, balance func-
tion training with 2 times a day, 20 minutes each time, 
feedback resistance inspiration training of respiratory 
cycle with 2 times a day, 3 breaths each time. After 6 
weeks of treatment, the incidence of pulmonary infection 
in both groups is observed. The patients in the experi-
mental group are trained with the PowerbretheK5 breath-
ing trainer, and the Breathe-link software program is used 
to monitor the treatment changes of the patients. The 
training and treatment should be conducted in a comfort-
able and quiet environment. After informing the patients 
in advance about the purpose, method and significance of 
the test, the patients should be explained that the test is 
harmless to reduce the tension of the patients and obtain 
the cooperation of the patient to ensure the accuracy of 
the experimental data [8]. Before the test, make sure that 
the PowerbretheK5 breath trainer is connected with the 
Breath-Link software, and debug to the test state after 
logging in the Breath-Link software. After the patient 
wears the nose clip and relaxes, he/she shall be in the 
sitting or semi-lying position and press the start button 
when ready. The patient holds the device to breathe as 
hard as possible, puts the mouthpiece into the mouth, and 
gently bites with the teeth, closes the mouth with the lips, 
tries to inhale quickly, and ensures that the inhalation 
time is more than 6s. When the patient inhales, the exha-
lation one-way valve is closed, and the patient needs to 
overcome the preset test load for the gas to be inhaled 
successfully. 

3. Experimental Results 
3.1. Baseline comparison 

After the completion of the test, the general condition 
such as the basic information, injury level, course of dis-
ease, and severity of the two groups of patients are 
counted, and the baseline values of test patients in the 
two groups are obtained, as shown in Table 1: 

 
Table 1. Comparison of basic data between experimental group and control group 

Baseline value Control group Experimental group p value 
MMRC 3.6±0.95 3.55±0.883 P=0.746>0.05 
PIF(L/s) 1.199±0.673 1.396±0.715 P=0.366>0.05 

MIP(cmH2O) 23.03±9.57 26.20±11.44 P=0.36>0.05 

ASIA Scale 

A 4 5 

x2=0.62, p>0.05 B 4 4 
C 9 9 
D 2 1 

Injury level 13/6 13/6 x2=0, p>0.05 
Course of disease(day) 26.15±15.261 28.1±14.186 T=0.44, p=0.662 

Weight(kg) 64.74±8.84 65.37±13.51 P=0.966>0.05 
Height (cm) 167.53±6.92 65.37±13.51 P=0.36>0.05 

Age(years old) 52.16±9.79 169.68±7.41 P=0.32>0.05 
Gender(male/female) 12/7 48.32±13.43 x2=1.12, p>0.05 
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3.2. Comparison of MIP and PIF before and after 
treatment 

After 2 weeks and 4 weeks of treatment, the changes in 
MIP and PIF values of the two groups of patients are 
more obvious. The results are shown in tables 2 and 3. 
 

Table 2. Comparison of MIP value before and after 
treatment 

Group Control group Experimental group 
Cases 30 30 

Before the treatment 23.03±9.57 26.20±11.44 
2weeks after 

treatment 
31.69±11.95 40.69±17.61 

4 weeks after 
treatment 

42.07±12.35 56.8±19.37 

 
Table 3. Comparison of PIF values before and after 

treatment 
Groups  Control group Experimental group 

Cases 30 30 
Before the treatment 1.99±0.673 1.396±0.715 

2weeks after 
treatment 

1.689±0.742 2.23±1.073 

4 weeks after 
treatment 

2.277±0.764 3.140±1.089 

 

3.3. Comparison of the degree of dyspnea before and 
after treatment 

In the test, the degree of dyspnea after 4 weeks of treat-
ment is lower than that before treatment. The results are 
shown in Table 4: 
 

Table 4. Comparison of the degree of dyspnea before and 
after treatment 

Group  Control group Experimental group 

Cases 30 30 
Baseline value 3.55±0.945 3.6±0.883 
4 weeks after 

treatment 
2.175±0.99 1.825±0.847 

The improvement 
value 

1.375±0.741 1.775±0.835 

 

3.4 Comparison of the incidence of respiratory com-
plications 

The incidence of respiratory complications in the two 
groups before and after treatment is shown in table 5: 
 

Group Control 
group 

Experimental 
group 

Total 

Number of the 
infected 

3 1 4 

Number of 
uninfected 

people 

27 29 56 

Total 30 30 60 

 

4 .Discussions 
Patients with cervical spinal cord injury often exhibit 
abnormal breathing patterns. Under normal circums-
tances, the external intercostal muscles, internal intercos-
tal muscles, and diaphragm are used to maintain human 
respiration. Under calm breathing, the pressure in the 
lungs decreases, the diaphragm and external intercostal 
muscles contract, and the lung space increases, forming 
an active inhalation exercise. The main respiratory mus-
cles involved in human body are intercostal and diaph-
ragmatic muscles, and diaphragm movement accounts for 
more than 70% of respiratory movements. However, af-
ter the patients’ occurring cervical spinal cord injury, the 
function of the respiratory muscle and diaphragm de-
crease significantly, and the thoracic cage moves in re-
verse during breathing, which affects the respiratory 
function. Therefore, for inspiratory muscle training, in-
creasing the inspiratory muscle resistance load appro-
priately can effectively increase the inspiratory muscle 
endurance and muscle strength, and fundamentally im-
prove the patients’ respiratory dysfunction. 
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