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Summary

Purpose: In this study, we developed a CAUTI risk factor
evaluation index system for postoperative patients with gy-
necologic malignant tumors and provided scientific evidence
for the prevention of catheter-related urinary tract infection
(CAUTI).

Methods: A comprehensive method, including literature re-
view, group discussion and Delphi method, was adopted to
establish a CAUTI risk factor evaluation index system for
postoperative patients with gynecologic malignant tumors.

Results: Two rounds of expert consultations resulted in ef-
fective response rates of 100%, with authority coefficients
of 0.94, and coordination coefficients of 0.473 and 0.388

Introduction

According to a previous study, an increasing
trend of prevalence is observed in the surgery for
gynecologic malignancies [1], which is the domi-
nant treatment for these patients, causing postop-
erative bladder dysfunction that induces catheter
indwelling [2]. Catheter-associated urinary tract
infection (CAUTI) refers to patients, indwelling
catheter, or removal of catheter within 48 h of
the infection of the urinary system. Data showed
that the mean daily rate of CAUTI was 27.05/1000
catheter days in patients with gynecologic malig-
nancy [3], which is worse than NSHN 3.1-7.5/1000
catheter days in the USA and intensive care unit

respectively (p<0.01). The risk factor indicator system con-
sisted of 4 first-level indicators, 13 second-level indicators,
and 506 third-level indicators.

Conclusion: The experts showed high enthusiasm, good
authority, and coordination. The CAUTI risk factor evalua-
tion index system for postoperative patients with gynecologic
malignant tumors is comprehensive and scientific, and could
serve as an important guide for assessment and prevention
of CAUTI in patients with gynecologic malignant tumor
postoperatively.

Key words: gynecological malignant tumors, CAUTI, Del-
phi technique, risk factor

(ICU) 4.02/1000 catheter days in China [4,5].
CAUTI not only causes a decline in the patient
physical and mental health, but also increases
the financial burden, which improves the disease
prognosis [6]. Although several studies have as-
sessed the risk factors of CAUTI in patients with
gynecologic malignancies after surgery, no inte-
grated evaluation system is yet established. Based
on the clinical practice guidelines and literature
review, this study used the Delphi technique to
establish the CAUTI risk factor evaluation index
system for patients with gynecologic malignan-
cies after surgery.
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Methods

Establishment of research and coordination groups

The research group included 5 individuals, 2 senior
professional titles, 2 intermediate professional title, and
1 junior professional title. The main assignment of this
group was to establish an experts’ pool according to the
standard of expert selection, design a form for an expert
consultation, and statistically analyze the consulting
results.

Constructing expert consultation questionnaire

The risk factors of CAUTI in patients with gyneco-
logic malignancies were determined by referring to the
clinical guidelines and literature review as well as the
clinical practice. Subsequently, 4 first-level indicators,
13 second-level indicators, and 58 third-level indicators
were included in the final questionnaire. The research
group independently designed the first round of expert
consultation form. The consultation form was divided
into three parts: Part one was to send an email about the
research objective, the concept of risk factors of CAUTI,
and the operational process to experts. Part two was
about the evaluation scale. Experts were asked to score
each item on its relevance to postoperative CAUTI risk
factors in patients with gynecologic malignancies based
on Likert 5 grading: 1-5 points, more points indicate im-
portance. Part three was about the self-assessment scale,
including the evaluation of the influence of judgment
on experts. Experts were required to fill in the content
of the familiarity of the score in addition to the expert
general information questionnaire.

Selection and identification of consultants

According to the requirements and purposes of the
Delphi method, experts were required to be familiar, au-
thoritative, and be able to represent the subject as well
as to cooperate with the investigation. The number of
experts was determined based on the scope of research
issues and available resources, and subsequently, 15 ex-
perts were included in the study. Expert selected criteria:
Bachelor degree or above; Engaged in gynecologic on-
cology; specialist nursing work; gynecologic oncology
specialist medical work; nursing management work for
>10 years; Vice-senior or above professional title.

Implementation of expert consultation

Two rounds of expert consultation were completed
in this study. The first round of questionnaires was sent
to the experts by email. The experts were requested to
return the questionnaires by mail within the specified
time. After the first round of expert consultation, the
questionnaires were recovered, and the researchers fol-
lowed the principle of indicator screening and deleted
the items with arithmetic mean < 3.5 or expert approval
degree < 60% and coefficient of variation (CV) > 0.25. The
items of opinions proposed by experts were added, modi-
fied or deleted subsequently along with the discussion
and statistical results of the research group to form the
second round of expert consultation table. Concurrently,
the expert opinions of the first round were attached, in-

cluding the reasons for the adoption and non-adoption
of opinions. Experts referred to the feedback information
for judgment and revision. After the second round of
expert consultation, questionnaires were recovered, the
research team sorted and conducted a statistical analy-
sis of the expert opinions. When the experts’ opinions
reached a consensus, the consultation was ended.

Statistics

The database of expert consultation results was es-
tablished by Excel, and SPSS 18.0 statistical software
(SPSS Inc., Chicago, IL, USA) was used for data process-
ing. The degree of expert opinion concentration was
expressed by the mean, standard deviation, and expert
recognition of index importance. The positive coefficient
of the expert was expressed by the effective recovery
rate of the questionnaire. The degree of expert authority
was expressed by the degree of authority coefficient. The
degree of coordination of expert opinions was expressed
by the coefficient of variation and Kendall coefficient
of coordination, and p<0.05 was considered statistically

significant.

Results

Positive co-efficient of experts

The degree of expert positivity was indicated
by the response rate of each round of question-
naires and the proportion of experts making sug-
gestions. The questionnaire recovery rate was
100.0% in both rounds of consultation, and the ef-
fective rate was also 100%. In the study, 12 experts
put forward suggestions, and 4 experts gave modi-
fication opinions, accounting for 80% and 26.7% of
the participants, respectively.

Degree of expert authority

Expert authority (Cr) is the arithmetic mean
of the expert’s familiarity coefficient (Cs) and judg-
ment coefficient (Ca) of the consultation content.
In this study, the Cs and Ca of expert consulting
were 0.94 and 0.94, respectively, and the authority
coefficient (Cr) of expert consultation was 0.94.

Degree of coordination of expert opinions

The Kendall coordination coefficients of the
two rounds of consultations were 0.473 and 0.338,
respectively, which differed significantly (p<0.01),
as assessed by the chi-square test.

Screening and modification of indicators

The degree of concentration of expert opinions
was expressed by average values, which were be-
tween O and 5 points. The greater the mean value,
the more important the corresponding index. CV
indicated the degree of coordination of all experts
on the importance of an item. The smaller the CV,
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the higher the degree of coordination of experts.
Typically, the average value of importance as-
signment >3.00 and CV <0.35 were acceptable [7].
Expert recognition referred to the proportion of
experts who proposed that the index and the rate
of importance in the total number of experts were
critical parameters. The greater the proportion of
experts, the greater the importance. After the first
round of expert consultation, 14 items were de-
leted, 12 items were added, and 8 items were modi-
fied. After the second round of expert consultation,
2 items were deleted and 4 items were modified. In
addition, no objection was placed on the contents
of the indicators revised in the first round. After
two rounds of consultation, experts rated the im-
portance of each indicator. The mean score of the
index was 3.73-5 points. The variation coefficient of
the index score was 0-0.27. The expert recognition
degree was =60%. The final formation included 4
primary indicators, 13 secondary indicators, and 54
tertiary indicators (Table 1).

Discussion

Delphi method is a consulting and decision-
making technique developed on the basis of the
expert conference method. It widely solicits and
converges the opinions of experts through anon-
ymous methods after several cycles of informa-
tion exchange and feedback modification. Thus,
the scope of the application of this study predicts
the objective in this study. It has the characteris-
tics of anonymity, extensiveness, and interwheel
information feedback, and the results were ana-
lyzed statistically [8]. When applying the Delphi
method, the choice of experts and the quality of
expert consultation need to be considered. The
survey is deemed good if the response rate is
>70% [9]. The higher the response rate, the larger
the proportion of experts making the suggestions,
which indicated that the experts were enthusi-
astic. In this study, the effective recovery rate of
the two rounds of questionnaires was 100%. Fur-
thermore, experts put forward valuable opinions
on the questionnaires, and the participation rate
was 80% and 26.7%, respectively, indicating that
experts were concerned about and supported this
study. In addition, the enthusiasm of participa-
tion was high. Typically, the level of Cr =0.7 is
acceptable, while Cr>0.8 indicates that experts
have great confidence in the selection of content
[10]. The expert authority coefficient of this study
reaches 0.94, which indicated that the expert au-
thority of this study was high, and the consulting
quality was good, which laid the foundation for
the credibility and reliability of this index sys-
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tem. The degree of expert opinion coordination
could be used to judge the marked difference in
the evaluation of the index between experts, as
reflected by the Kendall coordination coefficient:
0.473 and 0.338, respectively. The difference was
found to be statistically significant, as assessed
by the chi-square test, indicating that the expert
opinion is consistent and the result is desirable.

Prevention strategies for CAUTI, by the Amer-
ican Academy of Healthcare Epidemiology, pro-
posed that the risk assessment should recognize
the need for clinical monitoring. In addition, the
risk factors were determined, and then targeted in-
tervention was implemented to reduce the occur-
rence of CAUTI Currently, a postoperative unified
risk factor evaluation index system for CAUTI is
lacking for patients with gynecologic malignant
tumors in China. The present study collected the
risk factors of CAUTI in postoperative patients with
gynecologic malignant tumors during the hospital
stay. According to the risk factors of CAUTI preven-
tion and control technology guidelines, the review
of the Chinese and foreign databases provided in-
formation along with research group discussion.
Next, we classified and summarized the informa-
tion with the objective of establishing an evalu-
ation index system based on comprehensive sci-
entific and feasible principles. This system would
select the representative and accessible factors
as the index based on the Delphi expert inquiry.
Moreover, this study constructed a risk factor eval-
uation index system of CAUTI that encompassed
different aspects of medical care for postoperative
patients with gynecologic malignant tumors. Four
first-level indicators, including factors related to
gynecologic malignant tumors, device, and opera-
tion, were identified, while 13 second-level indica-
tors detected the baseline condition of the patients,
operation factors, medication, laboratory index,
catheter maintenance. This evaluation system is
comprised of reasonable structure and comprehen-
sive content, which enables health care providers
to respond rapidly to the risk factors of CAUTI with
appropriate and effective prevention.

Limitations also existed in this study. The Del-
phi method adopted in this study is subjective. The
experts consulted by letter belong to different fields
from seven 3As-grade hospitals in Zhejiang prov-
ince. Although the subject representation of the
experts is good, the geographical representation
may not be appropriate. The critical risk factors of
postoperative CAUTI in patients with gynecologic
malignant tumors were screened. However, the in-
dicators were not defined quantitatively. Thus, the
quality and feasibility of the index system need to
be explored further and verified in practice.
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Conclusions

In conclusion, the CAUTI risk factor evaluation
index system for postoperative patients with gy-
necologic malignant tumors is comprehensive and
scientific, and could serve as an important guide for
assessment and prevention of CAUTI in patients
with gynecologic malignancies postoperatively.

Acknowledgements

This work was supported by Medical Health

References

1. Yildiz Y, Kabadayi G, Yigit S et al. High expression of
mesothelin in advanced serous ovarian cancer is as-
sociated with poor prognosis. JBUON 2019;24:1549-54.

2. Ko FC. Preoperative Frailty Evaluation: A Promising
Risk-stratification Tool in Older Adults Undergoing
General Surgery. Clin Ther 2019;41:387-99.

3. Li H, Zhou CK, Song J et al. Curative efficacy of low
frequency electrical stimulation in preventing urinary
retention after cervical cancer operation. World J Surg
Oncol 2019;17:141.

4. Edwards JR, Peterson KD, Mu Y et al. National Health-
care Safety Network (NHSN) report: data summary for
2006 through 2008, issued December 2009. Am ] Infect
Control 2009;37:783-805.

5. Singh VK, Romaine PL, Seed TM. Medical Counter-
measures for Radiation Exposure and Related Injuries:
Characterization of Medicines, FDA-Approval Status
and Inclusion into the Strategic National Stockpile.
Health Phys 2015;108:607-30.

6. Liu YL, Luo HL, Chiang PH, Chang YC, Chiang PH.

Science and Technology Project of Zhejiang
Provincial Health Commission, Grant number:
20193099406, Development and validation of cath-
eter-related urinary tract infection risk prediction
model for postoperative patients with gynecologi-
cal malignant tumors. The authors are grateful to
all study participants

Conflict of interests

The authors declare no conflict of interests.

Long-term urinary tract effect of ileal conduit after
radical cystectomy compared with bladder preser-
vation: a nationwide, population-based cohort study
with propensity score-matching analysis. BMJ Open
2018;8:e231306.

7. Lopez V. Critical care nursing research priorities in
Hong Kong. ] Adv Nurs 2003;43:578-87.

8. Tchouaket NE, Boivin S, Robins S et al. Development
and validation of a time and motion guide to assess the
costs of prevention and control interventions for no-
socomial infections: A Delphi method among experts.
PLoS One 2020;15:e242212.

9. Wu, Jin A, Xie G et al. The 20 Most Important and
Most Preventable Health Problems of China: A Delphi
Consultation of Chinese Experts. Am ] Public Health
2018;108:1592-8.

10. Xu Q, Huang Y, Chen B. Comprehensive assessment
of health education and health promotion in five non-
communicable disease demonstration districts in Chi-
na: a cross-sectional study. BMJ Open 2017;7:e15943.

JBUON 2021; 26(4): 1297



