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Construction of a nursing solution to prevent and control urinary
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Background: To construct a nursing solution for the prevention and control of urinary tract infection
(UTT) in the early stage after kidney transplantation, and to provide systematic and standardized nursing
intervention measures for patients in the early stage after kidney transplantation.

Methods: The preliminary draft of intervention plan was formulated based on risk factor analysis research
results of early UTT after kidney transplantation, combined with theoretical research, literature review, and
research group meeting. The Delphi method was used to consult 15 experts for two rounds, and the entries
were modified according to the opinions of the experts.

Results: After two rounds of consultation, the expert opinions tended to be consistent, and expert
authority coefficient was 0.87. The Kendall harmony coefficient of importance and feasibility indexes of
the two rounds of consultation were 0.407, 0.651 and 0.545, 0.686, respectively, with statistically significant
differences (P<0.001). The nursing solution consisted of eight first-level indexes and 35 second-level indexes.
The eight first-level indexes included admission symptom evaluation, UTT monitoring, health education,
sports intervention, nutrition intervention, ward management, risk factor prevention and nursing, and
psychosocial intervention.

Conclusions: This study constructed a scientific and reliable nursing solution for the prevention and
control of early UTT after kidney transplantation, which is hugely important for guiding clinical nursing

work.
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Introduction

Urinary tract infection (UTI) is the most common
infectious complication after kidney transplantation (1), and
the early postoperative period (i.e., 0-30 days after surgery)
is the peak stage of UTTI (2,3). Without timely prevention
and control, UTIs can affect the function of kidney
transplantation, increase the difficulty of treatment and the
risk of death, and also result in enormous psychological
and economic pressure to patients and their families (4).
In addition, it is also a waste of transplanted organs, which
are in short supply. The incidence of infection in kidney
transplantation patients is mainly related to the exposure of
potential pathogens in the environment, the application of
immunosuppressive agents and the prevention of effective
anti-infection. Therefore, the prevention and control of
UTT after kidney transplantation is crucial.

Risk factors affecting the occurrence of UTI were
analyzed, and early prevention and detection, as well as
corresponding intervention measures were the key factors
preventing and reducing the occurrence of UTTI (5,6). At
present, the solutions based on the risk factors of UTT after
kidney transplantation mostly involve drug intervention
(7-10), and nursing intervention is rare. Multiple studies
have confirmed that nursing intervention can reduce the
incidence of UTT (11,12), but there are few studies on
nursing intervention, which only focus on specific patients
after kidney transplantation. Delphi method is the expert
consultation Method. The specific Method is to collect
the opinions of the consulting experts on the problems
to be consulted, and then conduct sorting, induction and
statistical processing, and then feedback to the consulting
experts anonymously again, and collect the opinions, focus
and feedback again, until the experts’ opinions tend to be
consistent, the consultation is ended (13,14). Therefore,
based on the results of risk factor analysis of early UTI
after kidney transplantation in the research group on
prevention and control of UTT in the early stages of kidney
transplantation (2), combined with theoretical research,
literature review, and research group meeting, this study
constructed a nursing solution for the prevention of UTI
early after kidney transplantation using the Delphi method,
which is reported below.

Methods
Establishment of the research group

The research team was composed of six specialists, with rich
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experience in kidney transplantation medical treatment and
nursing, and two researchers. The expert members included
two urologists, two nurses, one pharmacist, and one
rehabilitation specialist [working years (21.67+8.73) years;
one undergraduate, three masters, two doctors; four senior
titles, and two intermediate titles]. The expert members
were mainly responsible for guiding the design of the
project and the quality control of the research. Two project
researchers, who were masters and bachelors of nursing,
were mainly responsible for literature research, consultation
questionnaire compilation, expert selection, questionnaire
distribution and collection, and analysis and collation of the
consultation results. The study conformed to the provisions
of the Declaration of Helsinki (as revised in 2013), and was
approved by the Institutional Review Board of The First
Affiliated Hospital of Soochow University [No. (2021)208].

Formation of the first draft of nursing solution for
the prevention and control of early UTI after kidney
transplantation

Theoretical study

In this study, symptom management theory (SMT) was
selected as the theoretical basis, which can be used to
guide a single symptom and provide theoretical guidance
for the development of effective symptom management
strategies and related nursing research (15). Effective
symptom management includes three basic elements:
symptom experience, symptom management strategy, and
management effect (16).

Based on the preliminary study of the research group,
it was found that delayed recovery of renal function after
renal transplantation was an independent risk factor for
early UTT after renal transplantation (2). The intervention
framework for early UTT prevention and control after
kidney transplantation was established based on the
experience of UTI, prevention and control strategies of
UTIL, and prevention and control effects of UTT (Figure I).

Literature review

The keywords “kidney transplantation” and “urinary tract
infection” were used to search the websites of domestic
and overseas authoritative standard guidelines to check the
nursing practice content involved in these guidelines. Using
“kidney transplantation”, “early period of postoperation”,
“urinary tract infection”, and “nurse/nursing” as keywords,
the research status and prevention/control nursing methods

of early UTT after external kidney transplantation were
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Figure 1 Framework for the prevention and control of early UTT after renal transplantation. UTT, urinary tract infection.

obtained from PubMed, Web of Science, CNKI, Wanfang,
and other databases.

Study group meeting

We organized and held a research group meeting to
determine the outline to be discussed according to the
nursing plan of early UTI prevention and control after
kidney transplantation obtained from the previous retrieval,
including the suggestions, methods, and specific contents of
the nursing plan of UTT prevention and control. According
to the discussion outline, and combined with clinical
experience, the research team members discussed and
formed the first draft of the nursing plan for the prevention
and control of UTT in the early stage after kidney
transplantation.

Expert consultation questionnaire formulation

The expert consultation questionnaire consisted of
three parts: (I) research introduction, which was a
brief explanation of the research background, purpose,
significance, and filling method; (I) self-evaluation table,
which included the general information of experts, experts’
familiarity with the content of the questionnaire, and the
basis for judgment, and (III) consultation table of expert
opinions on nursing solutions for the prevention and
control of early UTT after kidney transplantation, which
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involved sorting of the contents of the solution according
to first- and second-level indexes. Each index contained
scoring columns of “importance” and “feasibility”. The
Likert five-level scoring method was adopted for scoring,
and 1-5 points were assigned, from “not important or not
feasible” to “very important or very feasible”. In addition,
each index had a column of suggestions for modification, so
that experts could modify, supplement, or delete each index.

Selection of consultants

Fifteen experts were conveniently selected from Shanghai,
Nanjing, and Suzhou. The selection criteria were as
follows: (I) those engaged in the medical or nursing work
of kidney transplantation; (II) doctor degree or above in
the medical field, bachelor degree or above in nursing field;
(III) working years >10 years; (IV) senior title in medical
field, intermediate or above title in nursing field. All of
the experts provided informed consent and volunteered to
participate in the study.

Implementation of expert consultation

From January to February 2021, the researchers distributed
and collected questionnaires through field investigation.
After the first round of expert consultation, the researchers
modified the indexes according to the screening criteria and
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expert opinions to form the second round questionnaire.
The screening criteria for indicators were that both the
mean importance score and the mean operability score were
>3.50, and that the coefficient of variation was <0.25. The
interval and filling period of each round of consultation
were 2 weeks. After the second round of consultation, the
expert opinions showed a good centralized trend, so the
consultation was stopped, and the scheme was modified and
improved according to the results of the second round of
consultation.

Statistical methods

The IBM SPSS Statistics 23 was used for data statistical
analysis in this study. The measurement data of experts’
general data were expressed as mean = standard deviation,
and the counting data were expressed as frequency and
percentage. The importance and feasibility of each index
were evaluated by the mean, standard deviation, and
coefficient of variation. The expert positive coefficient
was expressed through the questionnaire recovery rate.
The degree of expert authority was expressed by the
expert authority coefficient. The degree of expert opinion
coordination was expressed by the coefficient of variation
and the Kendall harmony coefficient. P<0.05 was considered
statistically significant.

Results
General information of experts

The same experts were consulted in the two
rounds of this study. The 15 selected experts were
33-57 (42.60£6.13) years old; 8 (53.33%) were in clinical
nursing and 7 (46.67%) were in clinical healthcare; there
were 6 (40.00%) with working years ranging from 10 to
20 years, and 9 (60.00%) with working years >20 years.
Also, there were 7 undergraduates (46.67%), 1 master
(0.07%), and 7 doctors (46.67%). Additionally, there were 4
intermediate titles (26.67%) and 11 senior titles (73.33%).

Expert positive coefficient, degree of authority, and degree
of coordination of opinions

The expert positive coefficient was expressed by the
questionnaire recovery rate and the number of experts’
comments. Fifteen questionnaires were sent out in the
two rounds of consultation, and 15 were recovered, with
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an effective recovery rate of 100%, which was >80%,
illustrating the high enthusiasm of experts. In the first
round, 7 (46.67%) experts submitted 11 opinions orally
or in writing, and in the second round, 2 (13.33%) experts
submitted two opinions orally, indicating that the experts
participated well.

The degree of expert authority was expressed by the
expert authority coefficient. This coefficient was the
arithmetic mean of the experts’ familiarity with the index
and the basis of their judgment. Generally, an expert
authority coefficient >0.70 indicates that experts have a good
authority. The expert judgment basis of the two rounds of
consultation was 0.89, the expert familiarity was 0.85, and
the expert authority coefficient was 0.87, indicating that the
expert authority was high.

The degree of coordination of expert opinions was
expressed by the Kendall harmony coefficient and the
variation coefficient. The Kendall harmony coefficient
was 0-1, with greater values indicating a better degree of
coordination. The Kendall harmony coefficient of the two
rounds of consultation in this study is shown in Table 1.
In the first round of expert consultation, the coefficient
of variation of importance score was 0-0.178, and the
coefficient of variation of feasibility score was 0-0.213.
The coefficient of variation of importance score of the
second round of expert consultation was 0-0.178, and the
coefficient of variation of feasibility score was 0-0.229. The
importance score, feasibility score, and variation coefficient
of each index in this study are shown in Table 2.

Expert consultation results

According to the inclusion criteria, the indexes were not
deleted in the two rounds of expert consultation. According
to the opinions and suggestions of experts, the indexes
were modified after discussion by the research group. After
the first round of consultation, “symptom monitoring”
was changed to “urinary tract infection monitoring” and
“prevention and control of risk factors” was changed to
“prevention and care of risk factors” in the first-level
indicators. In the secondary indexes, “ask the patient about
the history of UTI” was changed to “ask the patient about
the history of UTTI and analyze the causes”; “daily UTI
screening evaluation and risk factor screening for patients”
was changed to “daily UTT screening evaluation and risk
factor screening for patients at 09:00”; “screening patients
for women or delayed recovery of renal function after
kidney transplantation should be evaluated twice a day”
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Table 1 Kendall harmony coefficient of two rounds of expert consultation

Ma et al. Solution to prevent and control UTI in the early stage of KT

Importance Feasibility
ltems Kendall harmony ) Kendall harmony )
coefficient % P coefficient x P

First round

First-level index 0.151 15.842 0.027 0.150 15.711 0.028

Second-level index 0.395 201.349 <0.001 0.668 340.602 <0.001

Total 0.407 250.602 <0.001 0.651 400.076 <0.001
Second round

First-level index 0.161 16.897 0.018 0.231 24.294 0.001

Second-level index 0.588 300.028 <0.001 0.695 354.400 <0.001

Total 0.545 343.244 <0.001 0.686 432.358 <0.001

was changed to “screening patients for women or delayed
recovery of renal function after kidney transplantation
should be evaluated every 8 hours”. In “if suspected
UTT is found, please immediately consult a doctor for
diagnosis”, specific measures were added, including “timely
replacement of urinary catheters” and “urine collection
for bacterial culture and drug sensitivity test”; “preventive
measures for early UTT after kidney transplantation” was
changed to “preventive measures for risk factors of early
UTT after kidney transplantation”; “increase fluid intake
as the patient’s condition allows. Ensure the urine volume
was 50 mL per hour to maintain the patency of urination,
prevent tube blockage, and maintain the patency of the
urinary duct system” was changed to “increase fluid intake
as the patient’s condition allows. Ensure an average urine
volume of 50 mL per hour to maintain the patency of
urination, prevent tube blockage, and maintain the patency
of the urinary duct system”; “perineum disinfection with
0.5% povidone iodine once per shift” was changed to
“perineum disinfection with 0.5% povidone iodine three
times daily (09:00, 15:00, 21:00)”.

After the second round of consultation, “psychological
intervention” was changed to “psychosocial intervention”
in the first-level index, and “avoid bladder irrigation”
was changed to “minimize bladder irrigation, and if
necessary, refer to the color of the drainage fluid and the
corresponding irrigation rate on the post-TURP CBI rate
adjustment card (17)” in the second-level index. The results
of the second round of expert consultation are shown
in Table 2. After two rounds of consultation, the expert
opinions were basically consistent, and the research team
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decided to terminate the consultation. Finally, the nursing
plan for the prevention and control included eight first-level
indexes and 35 second-level indexes.

Discussion

The nursing plan of early UTI prevention and control
after kidney transplantation is scientific

Studies (5,6) have shown that the incidence of symptoms
can be prevented by treatment and nursing according to risk
factors. The factors that may affect early UTT after kidney
transplantation were analyzed by the research group based
on literature review as well as the actual situation of our
transplant center. The results showed that delayed recovery
of renal function in women and after renal transplantation
was an independent risk factor for early UTT after renal
transplantation (2,18). In addition, this study closely
focused on symptom management strategy, one of the
three basic elements of SMT, in order to develop an early
UTT prevention and control nursing solution after kidney
transplantation.

Symptom management strategies are used to prevent
and control negative health status through biomedical,
professional management, and self-care strategies (14). In
previous studies, some scholars used SMT as a research
framework to prevent and control the occurrence of
delirium in patients with end-stage cancer, and managed
the symptoms through early screening, early prevention,
monitoring and evaluation, thus achieving certain
effects (19). The prevention and control plan established
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Table 2 Results of the second round of expert consultation

Importance Feasibility
Index -~ -~ Variabl
Score (x+s) Variable coefficient Score (x+s) arlla ) ©
coefficient

1 Assessment of admission symptoms 5.00 0 5.00 0
1.1 Ask about the patient’s history of UTI and analyze 4.67+0.62 0.133 4.33+0.72 0.166
the cause
1.2 Evaluate patients’ awareness of UTI prevention 4.60+0.51 0.111 3.87+0.52 0.134
and control
1.3 Evaluate the potential risk factors for UTI 5.00 0 4.07+0.26 0.064
1.4 Patients, doctors and nurses discuss 5.00 0 4.00+0.38 0.095
interventions together

2 UTl surveillance 5.00 0 4.87+0.35 0.072
2.1 Patients were screened for UTI and risk factors at 4.93+0.26 0.053 4.20+0.56 0.133
09:00 every day
2.2 When screening female patients or those that 3.73+0.59 0.158 3.93+0.59 0.229
have delayed recovery of renal function after kidney
transplantation, evaluation should be performed
every 8 hours
2.3 If suspected UTI is found, please consult a doctor 5.00 0 5.00 0
for diagnosis immediately, replace the catheter in
time, and collect urine for bacterial culture and drug
sensitivity test

3 Health education 5.00 0 4.93+0.26 0.053
3.1 Causes and manifestations of early UTI after renal 5.00 0 5.00 0
transplantation
3.2 Key points in the treatment and nursing of early 5.00 0 5.00 0
UTI after renal transplantation
3.3 Preventive measures of risk factors for early UTI 5.00 0 5.00 0
after kidney transplantation
3.4 Self-management of early UTI after renal 5.00 0 5.00 0
transplantation

4 Exercise intervention 4.80+0.41 0.085 5.00 0
4.1 Daily assessment, individual selection of exercise, 4.67+0.49 0.105 4.27+0.59 0.170
step by step, timely adjustment

5 Nutrition intervention 4.87+0.35 0.072 5.00 0
5.1 Set individual nutrition treatment goals, such as 5.00 0 3.67+0.72 0.196
blood sugar and body weight
5.2 The diet must contain enough nutrients, including 5.00 0 4.00+0.85 0.213

vitamins, minerals, and trace elements

Table 2 (continued)
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Table 2 (continued)
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Index

Importance

Feasibility

Score (x + s)

Variable coefficient

Variable

Score (x + 5) coefficient

6 Ward management

6.1 Bed units should be wiped twice daily with a
disposable cloth containing chlorine disinfectant

6.2 Wipe the floor twice a day with a disposable mop
containing chlorine disinfectant

6.3 The air disinfector disinfected the ward,
twice/day, 30 min/time

6.4 Ultraviolet lamp irradiates the toilet, twice/d,
30 min/time

6.5 Conduct room air monitoring regularly
7 Prevention and care of risk factors

7.1 Increase fluid intake as the patient’s condition
allows. Ensure the urine volume was 50 mL per hour
to maintain the patency of urination, prevent tube
blockage, and maintain the patency of the urinary
duct system

7.2 Try not to separate the catheter from the urine
bag connection system, and if it must be opened, it
must be strictly disinfected. Maintain the tightness of
the urinary system

7.3 Strictly perform aseptic operation when replacing
the urine collection bag, and disinfect the urine tube
with 0.1% iodophor within 5 cm above and below the
interface of the urine collection bag

7.4 Replacement of the catheter or bag should
be minimized, except for indications of infection,
blockage, or damage to the catheter or bag

7.5 The duration of indwelling catheterization
generally does not exceed 2 weeks. After 1 week,
the need for continuous indwelling should be
evaluated daily

7.6 Avoid bladder irrigation

7.7 Disinfect the perineum with 0.5% povidone iodine
three times daily (09:00,15:00, 21:00)

7.8 Wash urethral orifice daily with a disposable
warm water towel

7.9 After each defecation, wipe the urethral orifice
and perianal area with wet tissue, and disinfect the
perineum with 0.5% povidone iodine

7.10 Use disposable underwear

5.00
5.00

5.00

5.00

5.00

5.00
4.93+0.26
5.00

5.00

5.00

5.00

4.87+0.35

5.00
4.87+0.35

5.00

5.00

3.93+0.70

0.053

0.072

0.072

0.178

4.93+0.26 0.053
5.00 0

5.00 0

5.00 0

5.00 0

5.00 0
5.00 0
3.67+0.62 0.169

5.00 0

5.00 0

5.00 0

5.00 0

5.00 0
4.80+0.56 0.117

5.00 0

4.07+0.70 0.172

3.80+0.41 0.108

Table 2 (continued)
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Table 2 (continued)

Importance Feasibility
Index _ — Variable
Score (x + 8) Variable coefficient Score (x + 8) ”. .
coefficient

7.11 Use a disposable toilet seat when defecating on 4.53+0.64 0.141 4.40+0.74 0.168
the toilet
7.12 Urine culture, sputum culture, and wound 5.00 0 5.00 0
drainage fluid culture collected daily. Early antibiotics
should be determined according to patient test
results, and the use of antibiotics should be
standardized to prevent the occurrence of multiple
drug resistant bacteria

8 Mental intervention 4.73+0.46 0.097 4.60+0.51 0.111
8.1 Psychological status assessment, timely 5.00 0 4.00 0
detection of patients’ unhealthy emotions
8.2 Provide support from family and caregivers 4.27+0.46 0.108 5.00 0
8.3 Encourage communication with fellow patients 4.67+0.49 0.105 4.87+0.35 0.072
8.4 Introduce common psychological intervention 4.87+0.35 0.072 4.47+0.64 0.143

methods, such as negative emotion intervention
therapy and meditation

UTI, urinary tract infection.

in this study was based on the research results of risk
factor analysis of early UTT after renal transplantation of
our research group (2) and SMT, coupled with literature
analysis, research group meeting, and the Delphi expert
consultation method. This solution not only has sufficient
a theoretical basis, but also contains rich practical
experience. The established prevention and control solution
included evaluation of admission symptoms, monitoring
of UTI, health education, sports intervention, nutrition
intervention, ward management, prevention and care of risk
factors, and psychosocial intervention, which had a certain
scientific nature.

The nursing solution of early UTI prevention and control
after kidney transplantation is reliable

At present, there is no clear nursing solution for the
prevention and control of early UTI after kidney
transplantation, and there are few intervention studies on
the nursing of UTT after kidney transplantation. Therefore,
it is necessary to extensively solicit and listen to the opinions
of authoritative experts in the field of kidney transplantation.
In this study, 15 medical and nursing experts from three
grade 3, class A hospitals in China were selected, all of
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whom had rich experience in clinical treatment or nursing
of kidney transplantation and had a good understanding
of UTI. The average working years of the consulting
experts in this study was 20 years, and the experts have
the better representation. The positive coefficients of the
consultation experts in the two rounds of this study were
100%, and a total of nine experts put forward constructive
opinions in the two rounds, indicating that the experts were
highly motivated and the research content attracted their
attention. The average authority degree of experts in the
two rounds of consultation in this study was 0.87 (which was
>0.70), indicating that the authority of experts consulted in
this study was high, the prediction accuracy was high, and
the results were credible. In this scheme, the Likert grade 5
scoring method was adopted to screen the indexes. The mean
scores of importance and operability of indexes were both
>3.50, and the coefficient of variation was <0.25, ensuring the
reliability of data collection and analysis results (20).

Constructing a nursing plan for prevention and control
of early UTI after kidney transplantation is of great

significance

Kidney transplantation is currently the best means to
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prolong the life of patients with end-stage renal disease
(21,22). In 2019, 40,608 people donated organs after
death, and 153,863 organ transplants were performed, an
increase of 4.80 percent from 2018, with an average of 17.5
transplants performed every hour. However, there are more
than 1.3 million patients waiting for organ transplantation
worldwide, and the current annual number of operations
can only meet approximately 10% of the transplant
needs (23). Therefore, the effective use of scarce transplant
organ resources, as well as improving the survival rate
and reducing the incidence of complications after kidney
transplantation is particularly critical. In recent years,
although great progress has been made in the treatment
and nursing after kidney transplantation, UTI, the most
common postoperative infectious complication, still has an
incidence of 10-86% (24-26), and its overall prevention
and control status is not optimistic. The outline of the
“Healthy China 2030” plan points out that health services
should be optimized to promote early recovery from
diseases (27). Therefore, this study constructed a targeted
nursing intervention solution to provide a reference for
nurses to timely and effectively prevent and control UTI
in early patients after kidney transplantation, improve the
quality of nursing services, and promote the rehabilitation
of patients with kidney transplantation.

Conclusions

A nursing solution for the prevention and control of early
UTT after kidney transplantation was constructed in this
study, which fully considered the actual work of clinical
nursing, and was of high scientific nature and reliability.
The next step will be to carry out the clinical application of
this protocol to verify its effectiveness.
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