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Abstract
Objective: The purpose of this study was to construct a neurogenic bladder continuous knowledge-attitude-practice 

management model that starts from the shock phase of spinal cord injury, and to observe the clinical application effect of this model.
Design: This research was conducted as a single-center, single-blind, randomized controlled study
Participants: A total of 60 patients with neurogenic bladder dysfunction were randomly assigned into either test group (n = 

30) or the control group (n = 30).
Methods: The Delphi method was used to establish “the neurogenic bladder continuous knowledge-attitude-practice 

management model”. The control group was treated with conventional drinking plan + intermittent catheterization + medication 
and conventional education model, while the test group was treated according to the knowledge-attitude-practice management 
model. Data were collected at the early admission, late spinal shock, the inpatient rehabilitation period, and discharge follow-up 
period. The two groups were compared with self-cleaning intermittent catheterization knowledge-attitude-practice questionnaire 
scores, pelvic floor muscle surface electromyography evaluation, urodynamic evaluation, and autonomous bladder indexes.

Results: After the intervention, the neurogenic bladder patients in the test group self-cleaning intermittent catheterization 
behavioral questionnaire scores, pelvic floor muscle surface electromyography assessment, urodynamic evaluation indicators 
(bladder safe volume, residual urine volume, bladder compliance) were higher than those of the control group, The first reflex 
urination time and the establishment time of autonomous bladder are earlier than those of the control group (P<0.05).

Conclusions: The continuous knowledge-attitude-practice management model provides patients with a lifelong spinal cord 
injury management program. Help patients to achieve self-management from the management of medical and nursing compliance, 
maximize the recovery of the patient’s bladder function, rebuild the autonomous bladder.
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Introduction
The prevalence of spinal cord injury worldwide is about 236 to 

1009 per million, with 10 to 83 new cases per million per year [1]. 
Bladder urethral voiding dysfunction and urine storage dysfunction 
after spinal cord injury is also called neurogenic bladder. It has 
been reported that the incidence of neurogenic bladder after 
spinal cord injury is as high as 90% [2]. Renal failure caused by 
neurogenic bladder is a common serious complication after spinal 
cord injury [3], which is the first cause of death in patients with 
SCI [4]. Intermittent catheterization is currently considered as the 
“gold standard” for the treatment of neurogenic bladder [5,6] and is 
the preferred method for bladder management in spinal cord injury 
patients [7].  Although intermittent catheterization has helped 
restore bladder function in many patients with neurogenic bladder 
in recent years, about 19% of patients still need catheterization for 
life [8]. However, some scholars found that the failure of intermittent 
catheterization after discharge was as high as 50% due to irregular 
intermittent catheterization after 5 years of follow-up [9]. The 
reasons for failure of intermittent catheterization include poor 
patient compliance, lack of a comprehensive follow-up mechanism 
in hospitals, and lack of effective technical support for chronic 
disease management in the community. At present, institutional 
rehabilitation and community rehabilitation of spinal cord injury 
in China are both in the initial stage [10], and it is difficult for most 
patients to get the opportunity of systematic rehabilitation after 
discharge [11], which cannot meet the needs of patients.

To improve the success rate of long-term bladder management 
and guide patients to gradually transition from medical compliance 
management to patient-based self-management, we introduced 
the theory of knowledge-attitude-practice management. The 
theory is about behavior change that individual behavior changes 

can be divided into three processes: knowledge acquisition, 
belief generation, and behavior formation. Patients have acquired 
knowledge and methods of neurogenic bladder management, 
can establish correct beliefs about bladder management, form an 
overall understanding of the bladder, reasonable expectations, and 
positive attitudes, and are ultimately willing to actively implement 
bladder management program. To achieve effective bladder self-
management. At the same time, guided by the theory of continuous 
of care, we then established a continuous knowledge-attitude-
practice management model for neurogenic bladder, and provided 
patients with a lifelong neurogenic bladder management program 
to maximize self-management ability, improve urination and 
urinary control ability, and ensure bladder safety. 

Methods
Construction of the continuous behavior management 
model of knowledge-attitude-practice in neurogenic 
bladder with spinal cord injury

Establishment of a spinal cord injury neurogenic bladder 
management team  

It is composed of 5 rehabilitation doctors, 5 rehabilitation 
nurses, 2 physiotherapists, 2 occupational therapists, 1 
psychotherapist and patients, including 3 senior professional titles, 
7 intermediate professional titles, and 5 junior professional titles 
personnel. One chief physician is the team leader and is responsible 
for the whole planning; Five junior professional titles personnel 
are responsible for consulting literature, collecting, and sorting 
out data, and other personnel are responsible for discussing and 
determining items, preparing expert consultation questionnaires. 
And organize, analyze, discuss and modify the results and opinions 
put forward by experts.

What is already known?
a) The incidence of neurogenic bladder after spinal cord injury is high and affects patients’ quality of life and survival.
b) Intermittent catheterization is the preferred method for neurogenic bladder, but due to the lack of self-care knowledge and 

ability, the performance of intermittent catheterization after discharge is poor. 
c) The importance of neurogenic bladder rehabilitation training has been paid much attention to, but the late start of the training 

and the insufficient continuous training after discharge lead to the poor effect.

What this paper adds
a) This study established a knowledge-attitude-practice management model for neurogenic bladder after spinal cord injury.
b) It emphasizes the role of patients from the beginning of admission.
c) Emphasis on early intervention and whole-process management.
d) Combine nursing and rehabilitation, emphasizing that intermittent catheterization is not only a replacement mode of 

urination but also a bladder training mode.

Keywords: Spinal cord injury; neurogenic bladder; intermittent catheterization; knowledge-attitude-practice; behavior 
management
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Establishment of the first draft of the continuous 
knowledge-attitude-practice management plan

According to the guidelines and the theory of knowledge-
attitude-practice, the initial item of the plan is determined by 
searching the database both Chinese and foreign literature. The 
searched English databases include PubMed, Web of Science, the 
Cochrane Library. Key words include spinal cord injury, neurogenic 
bladder, behavior management of knowledge-attitude-practice. The 
searched Chinese databases include CNKI, Wan fang, VIP. Keywords 
include spinal cord injury, neurogenic bladder, knowledge-attitude-
practice management, Search the literature of the past five years, 
summarize, and sort them, and finally form a letter of inquiry. The 
content includes three intervention periods: spinal shock period, 
inpatient rehabilitation period, and discharge follow-up period. A 
total of 52 items were included, including 27 items for knowledge, 
7 items for belief, and 18 items for behavior.

Design expert consultation questionnaire 

The expert consultation questionnaire includes: 

a. Expert invitation letter. 

b. Expert general situation survey form.

c. The main part of the scale is composed of items and their 
scores; Experts are asked to use the Likert 5-level scoring method 
to make judgments based on the importance of the items. From 
“very unimportant” to “very important”, 1 to 5 points are counted. 
Each item is left with blank columns and remarks for experts to fill 
in their comments.

d. Experts’ familiarity with the field and the basis for 
judgment.

Selection of experts for consultation 

a) A total of 15 experts from 8 tertiary general hospitals in 
my country were selected as the subjects of consultation. Inclusion 
criteria: 

b) Work in relevant departments (such as rehabilitation, 
urology, orthopedics) for 10 years or more, and have accumulated 
rich practical experience in the field of spinal cord injury.

bachelor’s degree or above.

c) Intermediate and above professional titles.

d) Pay attention to and actively participate in this research.

Letter inquiry

 According to the experts, we will issue paper questionnaires 
and e-mails for letter inquiries, collect the first round of letter 
questionnaires, sort out and analyze expert opinions, and determine 
the second round of letter questionnaires. In this study, a total of 
2 rounds of letter inquiries were conducted, with an interval of 2 
months, and expert opinions tended to be consistent. In the first 
round of expert consultation, a total of 15 questionnaires were 
issued and 13 valid questionnaires were returned. The effective 

response rate was 86.7%. In the second round, experts issued 
15 questionnaires and recovered 14 valid questionnaires. The 
effective response rate was 93.3%. Experts are highly motivated; 
The expert authority coefficients of the two rounds were 0.877 and 
0.883 respectively, both> 0.7. Prompt experts to have a high degree 
of authority and reliable consultation results. According to project 
selection criteria (project retention criteria: importance score ≥ 3.5 
points, and coefficient of variation <0.25) [12]. At the same time, in 
accordance with expert suggestions, the items should be modified, 
deleted, or added after discussion by the team members.

Determination of the final plan

After 2 rounds of consultation, a continuous knowledge-
attitude-practice management plan for spinal cord injury patients 
with neurogenic bladder is finally formed. Including three 
intervention periods: spinal shock period, inpatient rehabilitation 
period, and discharge follow-up period. A total of 49 items were 
included, including 25 items for knowledge, 6 items for attitude, 
and 18 items for practice (supplementary material 1).

Clinical application of the continuous knowledge-atti-
tude-practice management model in neurogenic blad-
der with spinal cord injury

Design

The research was conducted as a single-center, single-blind, 
randomized controlled study from January 2019 to December 
2020 at rehabilitation medicine department of a tertiary hospital in 
Tai’an City, Shandong Province, China. 

Study participants 

A total of 60 patients with spinal cord injury and neurogenic 
bladder dysfunction who were admitted to the rehabilitation 
medicine department of a Third-class A hospital in Tai’an City, 
Shandong Province from January 2019 to December 2020 were 
selected as the research objects. The random number table was 
used as a simple randomization method to recruit patients into the 
test and control groups.

a) Inclusion criteria: ①18-75 years old, normal 
intelligence and language skills, able to cooperate in the evaluation 
questionnaire; ②Meet the spinal cord injury diagnostic criteria 
of MRI, and the spinal cord is not completely detached. Meets 
International Continence Society diagnostic criteria for neurogenic 
bladder. ③Patients with incomplete spinal cord injury above 
sacral and urinary dysfunction after acute spinal cord injury; 
④Admission to the hospital at the shock stage of spinal cord injury. 
⑤ It has good tolerance to the urine volume measurement and 
urine routine inspection methods required for this study; ⑥ the 
patient’s condition is stable and does not need rescue or monitoring 
treatment; ⑦ No organic urinary tract obstruction, urinary calculi, 
no metal implants near the bladder, and no pacemaker.

b) Exclusion criteria: ①Patients with long-term 
intravenous fluid infusion unable to control urine output per unit 
time; ②Patients requiring long-term indwelling catheterization 
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for disease reasons ③Patients or their family members unable to 
complete intermittent urinary catheterization ④Combined with 
serious complications, such as severe heart and kidney, Diabetes 
patients; ⑤Patients who are unwilling to cooperate with the trial. 

During the intervention, two patients in the control group 
were lost to follow-up. one patient was stopped because of other 
complications and one patient was lost to follow-up in the test 
group. A total of 4 patients were lost. The general information of 
the two groups is shown in Table 1.

Table 1: Comparison of general information of the two groups of patients (n=56) *The expected values of the cells were < 5, Fisher’s 
exact test was performed, and the results showed that P=1.000.

Gender Average age Spinal cord injury level

Group N Male Female (years ，x s± ) Cervical Thoracic Lumbar

Test group 28 21 7 44.57±8.99 3* 15 10

Control group 28 20 8 43.50±8.47 3* 14 11

Statistics χ 2=0.91

P Value 0.763 0.648 1

Intervention

Control group intervention methods

The control group received indwelling catheterization during 
spinal shock. After the shock period, the control group was given 
regular intermittent catheterization. The drinking plan was 
developed according to the drinking habits of the patients, and 
the water was regularly quantified; Ensure that the urine output 
is controlled at 1500-2000ml, with intermittent catheterization 
4-6 times a day. Meanwhile, bladder function training and other 
rehabilitation measures were given. The neurogenic bladder 
knowledge should be publicized, and the emergency response, 
urine volume imbalance and urinary tract infection should be 
treated in time.

Test group Intervention methods

After the patients in the test group had stabilized during the 
spinal shock stage, the catheter was removed within 48 hours and 
then intermittent catheterization was performed. According to the 
behavior management plan, which has been inquired by experts, 
Intervention was carried out in the three rehabilitation periods of 
spinal cord injury, spinal cord shock, inpatient rehabilitation, and 
discharge follow-up period.

Evaluation Index

Timing of evaluation

a) Early admission (spinal shock period): complete the first 
evaluation within 3 days after admission.

b) Late spinal shock: the appearance of the bulbocavernosus 
reflex is the sign of the end of the shock period, and the second 
evaluation is given after the end of the shock period.

c) Inpatient rehabilitation：three months after admission to the 
hospital.

d) Discharge follow-up：six months after discharge.
Measurement indicators:

a) The Clean Intermittent Self-Catheterization 
of Knowledge-Attitude-Practice Scale for patients with 
neurogenic bladder

The Clean Intermittent Self-Catheterization of Knowledge-
Attitude-Practice Scale of patients with neurogenic bladder 
compiled by Chen Ling in 2021 [13] (Supplementary material 2). 
The Cronbach’sα coefficient of the scale reliability test is 0.937, and 
the content validity is 0.927. The scale Includes 3 dimensions: 7 
items for knowledge, 6 items for attitude and 6 items for behavior, 
19 items in total. Likert1-5 rating (1 = highly unlikely, 2 = unlikely, 
3 = indeterminate, 4 = likely, 5 = highly likely) was used for scoring, 
the total score of 19 items is 95 points. A higher score indicates a 
higher compliance with neurogenic bladder self-management.

b) Evaluation of pelvic floor muscle surface 
electromyography 

The pelvic floor surface electromyography assessment 
(Glazer assessment [14]is divided into 5 stages: the pre-rest stage 
(myoelectric value in the resting state), the rapid contraction 
stage (mainly represents the muscle strength of the type II muscle 
fibers, rapid contraction for 5 times, relax for 10 seconds before 
each contraction, assess the basin Bottom fast muscle function, 
the reference value is 35-45 μV), tension contraction stage 
(mainly represents the coordination function of type Ⅰ and Ⅱ 
muscle fibers, continuous contraction and relaxation for 5 times, 
contraction for 10 seconds, relaxation for 10 seconds, mainly to 
assess slow muscle strength, the reference value is 30-40μV), 
endurance contraction stage (mainly represents type I muscle fiber 
strength, endurance contraction for 60s, evaluation of pelvic floor 
slow muscle endurance, the reference value is 25-35 μV), and the 
post-rest period (muscles after endurance contraction). 

c) The basic collection table of the international 
database of spinal cord injury urodynamics index 

The indexes were selected from International Standards for 
Autonomic Nervous Remaining After Spinal Cord Injury [15]. In this 
study, according to Appendix II ‘International Spinal Cord Injury 
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Urodynamic Basic Data Set Form’, three aspects of bladder volume, 
residual urine volume and bladder compliance were collected 
during urodynamic examination.

d) Autonomous bladder establishment indexes 

The criteria for autonomous bladder establishment are: The 
bladder can store urine at low pressure and has a larger bladder 
capacity; Can empty the bladder autonomously and regularly 
without a urinary tube (residual urine volume ≤ 20% of the bladder 
volume or <100 ml); The interval between two urinations can be 
2.5-4h, the number of leaks per day is less than 3 times, and the 
upper urinary tract function is not impaired.

Evaluation index：the number of reflex urination cases, the 
time of first reflex urination, autonomous bladder number and the 
time of establishing autonomous bladder.

Statistical methods

The data was analyzed using SPSS 20.0 (SPSS Inc., Chicago, IL, 
USA) software. The characteristics of the test and control groups 
were described using descriptive statistics. The independent group 

t-test for continuous variables and a chi-square test for categorical 
variables were utilized to compare the two groups for all baseline 
variables. Two-way repeated-measures analysis of variance 
(ANOVA) was applied to assess differences in repeated measures 
at different time points. P values less than 0.05 were considered 
statistically significant via two-tailed tests. 

Ethical considerations

This study was reviewed and approved by the ethics committee 
of the hospital (NO.2019-05-26). Test registration number 
ChiCTR2100049574. The purpose of the research was explained to 
the participants. A written letter of consent was also obtained from 
the research participants.

Results 

Comparison of the two groups at baseline

The distribution of the test and control groups’ individual and 
spinal cord injury level are presented in Table 1. There were no 
statistically significant differences between the two groups. 

Comparison of the Clean Intermittent Self-Catheterization of Knowledge-Attitude-Practice Scale
Table 2: The scores comparison of the Clean Intermittent Self-Catheterization of Knowledge-Attitude-Practice Scale.

Group Early admission Late spinal shock Inpatient rehabilitation Discharge follow-up

Test Group 43.82±5.89 65.53±4.09 85.71±3.11 82.17±3.05

Control Group 44.39±5.93 62.46±4.86 78.89±4.5 78.25±4.15

P 0.746 0.012 0 0

With the progress of treatment, the Clean Intermittent Self-
Catheterization of Knowledge-Attitude-Practice Scale of the 
subjects gradually increased, and pairwise comparisons within the 
test group showed statistical significance. (P = 0.000). In the control 
group, the scale score gradually increased during hospitalization, 
and the intra-group comparison showed a statistical difference 
(P=0.000). The score of patients after discharge decreased 
compared with that during hospitalization, but the difference did 
not reach a statistical difference (P=0.000). In the comparison 
between the control group and the test group, there was no 
statistical difference at the early admission (P=0.746). The other 
pairwise comparison results showed that there were significant 
differences (P<0.05) (Table 2). 

Results of pelvic floor muscle surface electromyography 
evaluation

The two groups were compared in the three stages of rapid 
contraction, tension contraction, and endurance contraction. 
Intra-group comparison showed that pelvic floor muscle strength 
increased gradually in two groups, and the differences in each 
period were statistically significant(P<0.01). The comparison 
between the control group and the experimental group showed 
that there was a significant difference in the tension-contractile 
phase at the end of spinal shock (P=0.020) and there were no other 

statistical differences in the three monitoring stages in the early 
admission period and the end of spinal shock stage (P> 0.05). In 
the two periods of inpatient rehabilitation and discharge follow-
up, the test group was significantly better than the control group 
in all three stages, and the comparison was significantly different 
(P<0.01). (Table 3 and Figures 1 & 2).

Collection of urodynamic evaluation indicators

In the control group, the comparison of the bladder capacity 
and bladder compliance between the late spinal shock period and 
the discharge follow-up period showed no statistical significance 
(P=1.000), and the other pairwise comparisons showed statistical 
significance. The residual ruined volume of the control group 
between inpatient rehabilitation period and follow-up was 
statistically different (P=0.000). The comparison of bladder 
compliance between the late spinal shock period and the discharge 
follow-up period showed no statistical differences (P=0.250), the 
other pairwise comparisons showed statistical significance. 

In the test group, the comparison of bladder capacity and 
residual urine volume between the inpatient rehabilitation and the 
discharge follow-up period was no statistical difference (P=0.250, 
P=0.122); and the rest pairwise comparisons of the evaluation 
indicators were significant differences (P<0.01). The comparison 
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between the control group and the test group showed that there 
were statistically significant differences in bladder volume, bladder 

compliance and bladder residual urine volume in all phases. (Table 
4, Figure 3).

Figure1: The scores comparison of the Clean Intermittent Self-Catheterization of Knowledge-Attitude-Practice Scale
#: P values ≥ 0.05, pairwise comparisons of other groups yielded P values < 0.01 (mean ± SEM; two-way repeated measures, 

post-hoc: Dunn-Bonferroni).

Figure 2: The Comparison results of pelvic floor muscle surface electromyography
#: P values ≥ 0.05, pairwise comparisons of other groups yielded P values < 0.01 (mean ± SEM; two-way repeated measures, 

post-hoc: Dunn-Bonferroni).
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Figure 3: The comparison results of urodynamic evaluation indicators
#: P values ≥ 0.05, pairwise comparisons of other groups yielded P values < 0.01 (mean ± SEM; two-way repeated measures, 

post-hoc: Dunn-Bonferroni).

Table 3: Comparison results of pelvic floor muscle surface electromyography evaluation.

Evaluation item Group Early admission late spinal shock inpatient rehabilitation Discharge follow-up

Rapid contraction phase

Test group 4.95±1.51 13.25±2.79 30.74±3.89 34.81±4.72

Control group 5.05±1.65 12.79±3.30 26.29±5.16 26.23±4.15

P 0.756 0.6 0.001 0.001

Tonic contraction phase

Test group 3.96±1.13 14.46±3.26 29.28±5.07 33.52±2.9

Control group 3.69±1.40 12.41±2.68 25.19±4.83 25.61±2.89

P 0.463 0.02 0.006 0.006

Endurance contraction phase

Test group 3.81±1.04 13.45±2.03 24.39±2.93 28.71±3.19

Control group 4.13±0.96 12.7±3.23 21.88±3.17 26.42±2.99

P 0.232 0.292 0.004 0.003

Table 4: Urodynamic evaluation indicators *At the early stage of admission, there was no spontaneous bladder contraction due to 
spinal shock. To ensure the safety of patients, urodynamics examination was stopped when perfusion reached 500ml. So, bladder 
volume and residual urine volume were not recorded, and bladder compliance was not calculated.

Evaluation item Group Early admission late spinal shock inpatient rehabilitation Discharge follow up

Bladder capacity

Test group 500 404.21 ± 27.22 457.79 ± 29.86 447.59 ± 28.54

Control group 500* 381.43 ± 27.83 425.57 ± 39.60 379.71 ± 39.63

P 0.009 0.003 0

Residual urine volume

Test group -- -- 133.96 ±10.84 121.86 ± 9.33

Control group -- -- 211.57 ± 13,42 176.36 ± 15.39

P 0 0.007

Bladder compliance

Test group -- 22.04 ± 4.  73 29.97 ± 6.42 35.43 ± 8.02

Control group -- 18.56 ± 4.47 24.29 ± 7.42 22.82 ± 8.76

P 0.005 0.002 0

The result of autonomic bladder formation index

As shown in Table 5, there is little difference in the number of 
reflex voiding cases between the test group and the control group 
after the intervention, while the first reflex voiding time in the 

test group is shorter than that in the control group (P<0.01).The 
number of cases in which autonomous bladders were established 
in the test group was more than that in the control group, and the 
time to establish the autonomous bladder was significantly shorter 
than that in the control group (P<0.01).(Table 5, Figure 4).
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Figure 4: The comparison results of the autonomic bladder index.

Table 5: The Autonomic Bladder Index. 

Group Number of reflex urination cases First reflex urination Time (d) Autonomous bladder 
Number

Establishing autonomous 
bladder Time(d)

Control group 23 50.91±7.16 10 85.30±6.43

Test group 22 40.77±6.20 16 61.06±6.71

χ2 0.113 0.091

P 1 0 1 0

Discussion 
In this study, the continuous knowledge-attitude-practice 

management model was applied to patients of SCI with neurogenic 
bladder. The results showed that after the intervention, the test 
group had CISC-KAPS scores and pelvic floor s EMG evaluation, 
urodynamic evaluation indicators (bladder volume, residual urine 
volume, bladder compliance), the time of reflex urination, and the 
time of autonomous bladder establishment were better than those 
of the control group. The continuous knowledge-attitude-practice 
management model provides patients with a lifelong spinal cord 
injury management program and maximizes the recovery of the 

patient’s bladder function.

The comprehensive rehabilitation treatment of neurogenic 
bladder has been a hot spot in recent years. In the process of 
rehabilitation, reconstruction of the autonomous bladder and 
improvement of urinary control are the main means to extend the 
life expectancy and improve the quality of life of patients with SCI. It 
is of great significance to reduce the fatality rate. The rehabilitation 
of neurogenic bladder is a long-term and complex process that 
requires patients and their families to have good compliance, active 
participation, dynamic management, and lifelong management16. 
In view of the characteristics of neurogenic bladder rehabilitation, 
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this study designed a targeted continuous knowledge-attitude-
practice model, which has three characteristics: 1. It emphasizes 
the role of patients from the beginning of admission, and gradually 
transitions from the joint participation of doctors and patients 
to the self-care of patients as the center. 2. Emphasis on early 
intervention and whole-process management. Early (shock stage) 
knowledge-attitude-practice management is conducive to the 
recovery of bladder function, and long-term (post-discharge) self-
management is conducive to the prognosis of bladder function, 
so the intervention throughout the whole process can ensure the 
bladder safety of patients. 3. Combine nursing and rehabilitation, 
emphasizing that intermittent catheterization is not only a 
replacement mode of urination but also a bladder training mode, 
and emphasizing the influence of bladder training on prognosis.

The influence of knowledge-attitude-practice manage-
ment on self-management compliance of patients

The premise of neurogenic bladder management and 
intermittent catheterization requires higher compliance from 
patients and their families.  Studies have pointed out that 
patient behavioral compliance is directly related to the quality 
of bladder management [16]. So, it is necessary to consider 
intermittent catheterization as an important therapeutic measure 
and implement all measures carefully.  During the different 
stages of bladder rehabilitation, various problems may arise 
due to behavioral compliance that lead to the inability to restore 
bladder function. The Clean-Intermittent Self-Catheterization of 
Knowledge-Attitude-Practice Scale is designed to evaluate the 
patient’s knowledge and application of intermittent catheterization 
at different stages of the disease and to guide the implementation 
of the neurogenic bladder management plan for patients. In the 
control group, bladder management and health education during 
inpatient rehabilitation are effective for patients’ compliance. 
However, due to lack of continuous education and supervision after 
discharge, the neurogenic bladder self-management ability has a 
downward trend. In contrast, the results of the test group showed 
that it can maintain good self-behavior management compliance 
from admission to follow-up.

The continuous nursing intervention under the theory of 
knowledge-attitude-practice is different from the traditional nursing 
model. It pays more attention to patients’ acquisition of neurogenic 
bladder management knowledge and methods at different stages 
of the disease and enables patients to establish correct attitude 
in bladder management. Through individual interventions at 
different stages, the bladder management program was proactively 
implemented to improve the living behavior of the patients, so that 
the patients could eventually become neurogenic bladder self-
management experts and improve the compliance of the behavior 
management of patients with intermittent catheterization. 

Effect of early-ongoing continued behavior management 
on bladder function in patients with spinal cord injury

The results of Table 4 & 5 of this study show that the continuous 

behavior management carried out during the spinal shock period 
has a significant effect on improving the bladder function of patients. 
After the intervention, the bladder function of the test group was 
better than that of the control group at all stages. The control group 
received standardized treatment and management of bladder 
function during hospitalization, and bladder function recovered, 
but due to lack of continuous supervision after discharge, bladder 
capacity and compliance began to show a tendency toward spastic 
bladder. The improvement of the test group was significantly better 
than that of the control group in each stage, and the good bladder 
management effect could be maintained in the follow-up period 
after discharge. 

Guidelines recommend that intermittent catheterization 
should be performed within 48 hours after vital signs stabilized 
in spinal cord injury patients with urination dysfunction if there 
are no contraindications for intermittent catheterization [11]. The 
natural recovery period is 1-3 months after the onset of injury, 
but the changes of neuroplasticity can occur as early as 3 days 
after the onset, so early neuroplasticity training is more important 
[17]. Early and correct intermittent catheterization is an effective 
rehabilitation training mode for the formation of “autonomous 
bladder”. In this mode, reinforcing remodeling by behavior 
management, intermittent catheterization as early as possible 
makes it easier to form an autonomous bladder. 

The behavior management of knowledge-attitude-practice is a 
guide to improve the patient’s ability to perform, so that the patient 
can correctly perform intermittent catheterization and regularly 
empty the bladder. It is essential to implement effective bladder 
function training, which can make the bladder close to the normal 
state of diastole and contraction, maintain the safe volume of the 
bladder, reduce the residual urine volume of the bladder, increase 
the compliance of the bladder, protect the kidney function, reduce 
the occurrence of complications, and be beneficial to the recovery 
of bladder function.

The effect of continuous behavior management on pel-
vic floor function in patients with neurogenic bladder

Urination and storage disorders of neurogenic bladder are 
related to the coordination function of the detrusor and sphincter of 
the bladder itself. The regular contraction and support ability of the 
pelvic floor muscles and urethral sphincter are important factors 
for urination and storage [18]. The pelvic floor surface EMG can not 
only effectively evaluate the bladder muscle strength by recording 
the potential changes of the pelvic floor and urethral muscles, 
but also can be combined with other bladder function training 
methods for the pelvic floor muscle training. Cai Wenzhi [19,20] 
recommended that bladder function training is an effective way 
to promote neurogenic bladder function recovery, while bladder 
training alone is relatively boring, and patients are not highly 
involved, so that they have poor compliance and low acceptance, 
and often give up halfway. In this study, combined training of 
pelvic floor muscles, such as respiratory function training, pelvic 
floor electrical stimulation, and pelvic floor muscle manipulation, 
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was used for bladder function rehabilitation training. Because this 
type of training requires patients to exercise for a long time, if they 
cannot persist in training, it will reduce the effect of treatment 
and increase the occurrence of adverse reactions such as urinary 
incontinence and defecation disorders. so, the patient’s adherence 
to treatment effect is very important.

The results of this study showed that the pelvic floor muscle 
function of patients in the two groups improved after rehabilitation 
training. Compared with the control group, the improvement was 
more obvious in the test group. Due to complete denervation of 
pelvic floor muscles during spinal shock, there was no significant 
difference between the two groups at the beginning of admission 
and the end of spinal shock. However, after behavioral management 
intervention during inpatient rehabilitation and discharge follow-
up, the contractile ability of pelvic floor muscles in the experimental 
group was significantly better than that in the control group at three 
contractile stages (P<0.01). It showed that the patient’s urinary 
control ability and urinary leakage were better than those of the 
control group. 

The implementation of our continuous knowledge-attitude-
practice management program has greatly improved the 
compliance of patients with long-term bladder training. And 
through Kegel functional training and strong abdominal breathing, 
the levator ani muscles are trained for voluntary contraction and 
relaxation. Through repeated rhythmic independent exercise, not 
only can enhance the coordination of urethral sphincter, strengthen 
the strength and control of pelvic floor muscles, detrusor muscles 
and urethral sphincter, but also can improve the ligament tension 
of bladder, uterus, and other parts, so as to realize the recovery of 
pelvic floor function [21,22].

Conclusions 

The establishment of the continuous knowledge-attitude-
practice management plan provides a lifelong management 
program for spinal cord injury patients with neurogenic bladder, 
which can transform the management from the nurse-patient 
cooperation to self-behavior management. The application of this 
management mode can maximize the recovery of bladder function, 
improve the quality of life of patients, and accumulate experience 
and practical basis for the nationwide promotion of neurogenic 
bladder management after spinal cord injury.
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