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Purpose: The aim of this study was to examine the knowledge, attitudes and practices (KAPs) of current nursing home nurses with 
regard to incontinence-associated dermatitis (IAD), which has not been studied in China, to provide a theoretical basis for nursing 
homes to conduct training on IAD and reduce its incidence.
Patients and Methods: The KAP model, one of the most commonly used models in medicine, suggests that any practice depends on 
one’s attitude and knowledge. Following this theory, we designed a questionnaire to investigate IAD-related KAPs among 382 nurses 
who were recruited via the cluster sampling method from ten Shanghai nursing homes.
Results: The IAD-related KAP scores (completion rates) were 50.69±7.46 (1.05%), 53.67±7.88 (35.34%) and 45.9±7.69 (19.90%) 
points. The IAD-related knowledge scores differed significantly by ability level and professional title (P<0.05). IAD-related attitudes 
differed significantly by professional title and ostomy wound-related incontinence group membership status (P<0.05). IAD-related 
practice scores differed significantly by ostomy wound-related incontinence group membership status (P<0.05).
Conclusion: Nursing home nurses have positive attitudes towards IAD, but their understanding of IAD is not comprehensive, and 
their execution in practice is insufficient. The results of this study indicate potential directions for future training.

Plain language summary: A self-designed questionnaire was used to investigate IAD-related KAPs among 382 nurses from ten 
nursing homes in Shanghai. The results revealed that nursing home nurses had a positive attitude towards IAD, but their knowledge 
was not comprehensive, and their execution was insufficient. These findings provide a theoretical basis for the IAD-related training of 
nursing home nurses. 
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Introduction
Incontinence-associated dermatitis (IAD) refers to skin damage caused by long-term exposure of the skin to urine or 
faeces. It mainly affects the perineum, scrotum, and groin around the anus, buttock, and buttock fissure and can also 
extend to the inner and posterior thighs.1 The main manifestations of IAD are redness of the skin and blisters, which are 
sometimes accompanied by infection.2 IAD can lead to pain, infection, and complicated pressure injuries, which 
significantly reduce patients’ quality of life.3 When complications of IAD occur, they can prolong the length of hospital 
stay, increase the cost of treatment, and cause pain for patients.4 IAD can also cause psychological problems, so it is 
necessary to prevent its occurrence.5
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The incidence of incontinence is very high for older adults in nursing homes. As many as 46–72% of nursing home 
patients experience urinary and/or faecal incontinence and the incidence of IAD is 20.23%, whereas the incidence of IAD 
in older adults living in apartments ranges from 36.0%-50%6–9 and the overall prevalence of IAD in China is 1.91%.10 

International studies6,7,11,12 have shown that the reported number of IAD cases ranges from 3.4–25% worldwide. When 
patients transition from acute care to a community setting or nursing home for care, the closer these institutions are to 
primary health institutions, the weaker the knowledge base of nurses is and the higher the prevalence of IAD.9 Studies 
have noted that nurses’ insufficient IAD-related knowledge and failure to identify high-risk patients and take correspond
ing measures in a timely manner are related to in increased incidence of IAD.13 In addition, nurses’ attitudes are 
important factors in the prevention of IAD. A positive attitude is beneficial for quality improvement projects, nursing 
research and clinical practice, and optimized interventions to improve IAD prevention.14 Therefore, investigating nursing 
home nurses’ level of knowledge, attitudes and practices (KAPs) related to IAD is conducive to improving the behaviour 
of nursing home nurses. To date, most studies on nurses’ KAPs related to IAD have focused on intensive care units 
(ICUs) and internal medicine departments, and research sites are concentrated in Grade 3A hospitals and community 
hospitals in certain regions.15–19 However, there are no reports of the IAD-related KAPs of nursing home nurses. In 
China, medical institutions are ranked from high to low as Grade A tertiary hospitals, Grade A secondary hospitals, 
community hospitals and nursing homes. Tertiary medical institutions provide comprehensive transitional care for 
patients.20 Nursing homes are home to many older adults who cannot take care of themselves and need rehabilitation, 
and people in nursing homes with dementia and disability are at high risk of IAD. As the main caregivers for these 
individuals, nurses play an important role that is directly related to patients’ quality of life and prognosis. Therefore, the 
aim of this study was to investigate the knowledge, beliefs, and practices of nurses in nursing homes in Shanghai with 
regard to IAD to understand their level of awareness of this condition and to improve the quality of nursing services and 
prevent and reduce the incidence of IAD.

Materials and Methods
Subjects
A total of 382 nurses from ten nursing homes in Shanghai were selected via the cluster sampling method and completed 
questionnaires. The specific demographic information of the sample is shown in Table 1. The survey period was from 
May 1 to June 1, 2024. Data were collected via a questionnaire, and participation was voluntary. The inclusion criteria 
were as follows: (1) registered nurses; (2) nurses working in nursing homes; and (3) nurses who provided informed 
consent and volunteered to participate in this study. The invited participants were given 24 hours to decide whether to 
participate. Before the participants completed the questionnaire, they signed informed consent. No form of compensation 

Table 1 Basic Information of the Subjects and Results of Univariate Analysis of IAD-Related KAP Scores

Category Number of  
People (%)

Total KAP 
Score

Knowledge 
Score

Attitude 
Score

Practice 
Score

Sex Male 24 (6.28) 153.46±17.81 52.38±7.72 54.13±10.53 46.96±6.82

Female 358 (93.72) 150.11±17.94 50.57±7.44 53.64±7.69 45.82±7.75

F/t 0.89 1.15 0.30 0.70

P 0.38 0.25 0.77 0.48

Highest degree Junior college 267 (69.90) 150.36±18.46 50.64±7.85 53.69±8.30 45.92±7.87

Bachelor’s degree 115 (30.10) 150.23±16.70 50.79±6.48 53.63±6.83 45.83±7.29

F/t 0.06 −0.18 0.08 0.11

P 0.95 0.86 0.94 0.91

(Continued)
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Table 1 (Continued). 

Category Number of  
People (%)

Total KAP 
Score

Knowledge 
Score

Attitude 
Score

Practice 
Score

Age 18 to 23 years old 70 (18.32) 148.66±17.43 49.29±8.02 53.07±8.56 46.3±7.76

24 to 29 years old 199 (52.09) 148.99±19.12 50.80±7.39 52.92±8.43 45.27±7.97

30 to 35 years old 70 (18.32) 153.54±16.23 51.50±6.82 54.89±6.50 46.79±7.57

36 to 41 years old 13 (3.40) 150.46±18.46 48.77±7.40 55.54±6.86 46.15±7.46

Over 41 years of 
age

30 (7.85) 155.43±12.93 52.13±7.80 56.37±4.40 46.93±5.88

F/t 1.61 1.34 4.53 0.76

P 0.17 0.26 0.34 0.56

Length of service 1 to 5 years 238 (62.30) 149.05±19.01 50.05±7.84 53.41±8.47 45.60±7.99

6 to 10 years 87 (22.77) 151.86±16.03 51.78±6.22 53.83±6.87 45.93±7.55

11 to 20 years 32 (8.38) 151.34±18.08 51.78±6.98 52.78±7.80 46.84±7.60

21 years or more 25 (6.54) 155.68±11.68 51.56±7.93 56.76±4.17 47.36±4.99

F/t 1.39 1.56 2.09 0.58

P 0.24 0.20 0.11 0.63

Expertise level N0 39 (10.21) 144.28±20.32 48.05±7.74 52.33±10.04 43.9±9.68

N1 157 (41.10) 149.55±18.41 49.91±7.91 53.39±8.39 46.07±7.30

N2 146 (38.22) 151.53±17.08 51.76±6.66 53.68±7.10 46.11±7.78

N3 36 (9.42) 154.69±15.49 52.64±7.22 55.92±5.82 46.14±6.74

Above N3 4 (1.05) 155.75±15.52 50.00±8.64 57.25±4.27 48.50±5.00

F/t 1.99 3.09 1.49 0.90

P 0.10 0.02 0.21 0.47

Post Nurse clinician 337 (88.22) 149.99±18.34 50.50±7.58 53.55±8.11 45.87±7.86

Teaching nurse 8 (2.09) 156.25±12.85 53.75±5.68 55.88±3.76 46.63±8.09

Nursing 
supervisor

36 (9.68) 152.05±14.82 51.76±6.51 54.30±6.23 46.00±5.96

F/t 0.67 1.17 1.03 0.04

P 0.51 0.31 0.36 0.96

Job title Nurse 208 (54.45) 148.43±18.85 49.92±7.89 52.74±8.97 45.63±7.76

Nurse 
practitioner

132 (34.55) 151.67±16.90 51.40±6.45 54.26±6.39 46.02±7.95

Nurse in charge 40 (10.47) 154.30±14.63 51.63±7.63 56.25±5.28 46.43±6.38

Associate chief 
nurse

2 (0.52) 178.00±1.41 64.00±2.83 59.50±0.71 54.50±0.71

F/t 5.81 5.00 6.30 0.99

P 0.00 0.00 0.00 0.40

(Continued)
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was provided to the participants. The exclusion criteria were as follows: (1) nurses who were not on duty due to illness, 
business, or maternity leave and those who were participating in other studies; (2) nurses who were participating in 
advanced studies and standardized training; and (3) nurses who did not provide direct patient care and who had long-term 
engagement in general affairs and office work. This study was approved by the ethics committee of Shanghai Yangpu 
District Central Hospital (No. LL-2024-LW-002). This study complies with the Declaration of Helsinki.

Research Tools
Demographic Information Questionnaire
The questionnaire comprised items related to nine aspects, including department, sex, education level, age, length of 
service, ability level, position, professional title, and ostomy wound-related incontinence group membership status.

IAD-Related KAPs Questionnaire for Nursing Home Nurses
On the basis of KAP theory,21 an IAD-related KAP questionnaire for nursing home nurses was developed based on 
a literature search, evidence summaries, semistructured interviews and research group discussions. Through expert 
consultation, the collected data were analysed, organized, and summarized to form the final questionnaire to meet the 
needs of nursing home nurses and prepare for the current situation survey.22–29 Eighteen nursing experts with bachelor’s 
degrees or above, professional titles of supervisor nurse or above, and relevant work tenure of more than 15 years were 
invited to complete two rounds of Delphi expert consultation with a focus on wound stoma incontinence nursing, nursing 
management, nursing education, and nursing research. The language used was Chinese (Mandarin). After the first round 
of expert consultation, a total of 8 new items were added and 6 items were deleted. The deletion criteria were a mean 
score less than 4.0, a perfect score ratio less than 20%, and a CV greater than 0.25. On the basis of expert opinions and 
discussions with the research team, 16 items were ultimately modified. After the second round of expert consultation, no 
items were deleted or added. On the basis of expert opinions and discussions with the research team, three items were 
ultimately modified. This was a significant reduction compared with the first round of opinions. When the suggestions 
proposed by the experts reached consensus, further consultation was stopped. Pilot investigations involved a limited 
scope of research conducted in advance to evaluate the feasibility of conducting a large-scale study.30 After the presurvey 
was conducted, the content of the questionnaire was analysed and revised and reliability and validity tests were 
conducted to make the design of the questionnaire more scientific. The sample size was selected as follows. There are 
16 districts in Shanghai, which are divided into urban areas, semiurban areas, semisuburban areas, suburban areas, and 
remote suburban areas according to their economic level and include 7, 1, 7, and 1 specific areas, respectively. They were 
encoded, and one area was randomly selected using a random number table for a total of 4 areas. The regional 
distributions were the urban area of Yangpu District, the suburban area of Baoshan District, Pudong New Area, and 
Chongming District. Using the cluster sampling method, a total of ten nursing homes in the region that mainly treated 
patients with dementia and disability were selected.31 The number of participants in the reliability and validity tests was 
5–10 times the number of items. Considering a 5% turnover rate, the sample size was 226–452. Confirmatory factor 
analysis required a sample size of over 200. Finally, 340 nursing home nurses who met the inclusion and exclusion 
criteria were included. The researcher personally sent the questionnaire to the nursing home and conducted an on-site, 

Table 1 (Continued). 

Category Number of  
People (%)

Total KAP 
Score

Knowledge 
Score

Attitude 
Score

Practice 
Score

Ostomy wound-related incontinence group 
membership

Yes 7 (1.83) 163.71±5.94 53.57±4.28 58.43±2.23 51.71±4.68

No 375 (98.17) 150.07±17.99 50.63±7.50 53.58±7.92 45.78±7.69

F/t 5.62 1.03 5.19 2.03

P 0.00 0.30 0.00 0.04

Note: Statistical inference was performed via analysis of variance. Total scores are expressed as the mean±SD.
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face-to-face survey by scanning the QR code for Questionnaire Star. The researcher ensured that the response time was 
more than 10 minutes to ensure the authenticity and effectiveness of the questionnaire. All items were mandatory, and the 
survey results were monitored in real time to ensure that important questions were not missed. The questionnaires were 
collected immediately after completion, and the effective recovery rate was 99.71%. During the analysis process, the 
reliability and effectiveness of the questionnaire were significantly improved by removing indicators that were not ideal 
in the reliability and validity tests. The consistency of the content was determined via Cronbach’s alpha method. The 
Cronbach’s α of the questionnaire was 0.93 and the content validity was 0.98, both of which were within the ideal range. 
For stability, test‒retest reliability requires at least 1/10 of the sample size to be retested two weeks later.32 Therefore, 34 
nursing home nurses who completed the presurvey were randomly selected for retesting.33 The overall test‒retest 
reliability of the questionnaire was 0.80, indicating that the questionnaire had good reliability. Open-ended questions 
were derived from qualitative interviews, and the final questionnaire covered five aspects: (1) knowledge of IAD among 
nursing home nurses, including their degree of understanding, sources and forms of knowledge (eg, training, lectures, 
books, self-search databases), and knowledge of group standards for IAD. This part of the study investigated the sources 
of knowledge; (2) IAD-related knowledge among nursing home nurses, determined by 14 questions. Seven single-choice 
questions were worth five points, 6 multiple-choice questions were worth one point, 2 multiple-choice questions were 
worth four points, and 4 multiple-choice questions were worth five points. The other seven items were rated on a Likert 
scale ranging from five points (completely understand) to one point (do not understand). The total score ranged from 13 
to 68 points. The calculation method for the full score was the number of respondents with 68 points/total number of 
respondents × 100%. This part of the survey focused on knowledge mastery and gaps in knowledge (see Table 2 for 
detailed entries); (3) attitudes towards IAD among nursing home nurses, with a total score ranging from 12–60 points. 
The full score was calculated as (number of respondents with 60 points/total number of respondents ×100%) (see Table 2 
for detailed entries); (4) IAD-related practices among nursing home nurses: This part of the questionnaire comprised 11 
questions scored on a 5-point Likert scale. The full score was calculated as the number of respondents with 55 points/ 
total number of respondents ×100%. The total score for the questionnaire ranged from 36–183 points (see Table 2 for 
detailed entries); (5) knowledge needs and suggestions, which required the nurses to answer open questions about the 
knowledge the respondent wanted to obtain about IAD care (eg, risk factors, prevention management, skin cleaning 
agents, skin protective agents and others) and the respondent’s suggestions or views on the development of IAD care.

Table 2 Scores for Knowledge, Attitudes and Practices Related to Incontinence-Associated Dermatitis Among Nursing Home Nurses 
(N=382)

Dimensionality Item Score

Knowledge K-1.Definition of incontinence dermatitis 3.81±0.70
K-2.Difference from other skin injuries 3.68±0.67

K-3.Managing incontinence is the foundation for preventing and treating incontinence dermatitis 3.78±0.65

K-4.Causes of incontinence dermatitis 3.87±0.58
K-5.High-risk factors for incontinence dermatitis 4.19±1.25

K-6.Incontinence dermatitis increases the risk of stress injury 4.00±0.59

K-7.Measures to prevent incontinence dermatitis 3.92±0.58
K-8.Classification and evaluation tool for incontinence dermatitis 3.63±1.44

K-9.What factors increase the risk of skin infection after incontinence dermatitis 3.32±0.98

K-10.Patients with incontinence must first identify the cause 3.22±2.40
K-11.Frequent use of water and soap to clean the skin can damage the skin barrier 4.01±0.58

K-12.What care products should be used for skin protection 3.05±1.44

K-13.What faecal collection products are included 3.01±1.64
K-14.What urine collection products are included 3.15±0.92

(Continued)
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Investigation Process and Data Collection
The leaders of the surveyed nursing homes were contacted before June 2024, and their consent was obtained. The head 
nurses of relevant departments were subsequently contacted, the main purpose, significance, and implementation of the 
survey questionnaire were explained, and the participants’ understanding, support, and cooperation were obtained. 
During the investigation, a quiet and comfortable conference room was selected to reduce interference from the external 
environment and to ensure that the nurses had more than 10 minutes to provide their answers. Nurses who met the 
inclusion criteria scanned the WJX platform code onsite and completed the questionnaire to ensure that they completed 
the questionnaire independently and that the results were authentic and reliable. WJX is an online questionnaire platform 
that is widely used in China. It includes examinations, evaluations, and voting platforms. The current survey used an 
enterprise-exclusive version of the platform. The completeness of the returned questionnaires was checked to ensure data 
integrity. There are a total of 16 districts in Shanghai that are divided into urban areas, semiurban areas, semirural areas, 
rural areas, and remote rural areas according to their economic level, with 7, 1, 7, and 1 specific levels, respectively. 

Table 2 (Continued). 

Dimensionality Item Score

Attitude A-1.Prevention of incontinence dermatitis is more important than treatment 4.55±0.71

A-2.Proactively learn new knowledge and skills about incontinence dermatitis 4.39±0.76
A-3.The prevention and management of incontinence dermatitis is an important part of your nursing work 4.41±0.76

A-4.If many patients develop incontinence dermatitis, you will discuss and analyse each case of incontinence 

dermatitis with the superior nurse

4.45±0.75

A-5.When you are unable to handle a situation or encounter bottlenecks, you will seek the help of 

specialized nurses

4.55±0.69

A-6.The configuration of nursing staff is crucial for the implementation of nursing care for incontinence 
dermatitis

4.48±0.73

A-7.The incidence of incontinence dermatitis is an indicator of nursing quality 4.43±0.75

A-8.Strengthening immediate education for family members/caregivers and improving their caregiving 
abilities is crucial for the prevention and treatment of incontinence dermatitis

4.56±0.70

A-9.It is very important to establish standardized prevention and treatment procedures for incontinence 

dermatitis

4.50±0.72

A-10.It is important to raise questions and propose improvement measures if it is found that the established 

nursing process is not suitable for clinical practice

4.47±0.73

A-11.You think it is very important to use smart incontinence care materials with sensors that are people- 
oriented

4.42±0.75

A-12.Reporting incontinence dermatitis can encourage nurses to pay more attention to it 4.43±0.81

Behaviour P-1.Risk assessment, classification assessment, and protection of incontinence dermatitis are conducted 
based on the latest information

4.25±0.81

P-2.Proactively suggest placing the patient in a right or left position to reduce the skin contact area between 

urine and faeces

4.21±0.80

P-3.Do you use wet wipes for wiping and wash your skin at least once a day or after each bowel movement 4.19±0.85

P-4.Whether to choose highly breathable or absorbent materials as well as materials that can control pH 

value in the selection of absorbent products

4.10±0.89

P-5.Be able to correctly select and use incontinence care products 4.14±0.84

P-6.Skin protection measures have been taken 4.25±0.76
P-7.Use antifungal cream or powder in combination with skin protectants to treat incontinence dermatitis 

with fungal infection

4.03±0.92

P-8.Is a structured skin care plan followed when managing incontinence dermatitis 4.16±0.81
P-9.Provide education on incontinence dermatitis-related knowledge to family members/caregivers 4.23±0.83

P-10.Proactively educating patients and their families on reasonable nutritional support is important for the 

prevention of incontinence dermatitis

4.21±0.81

P-11.Proactively obtain learning resources related to incontinence dermatitis provided by our nursing home 4.04±0.90
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These areas were encoded, and four areas were randomly selected using a random number table The distribution of the 
areas was as follows: the urban area of Huangpu District, the rural area of Minhang District, Pudong New Area, and 
Chongming District. Using the cluster sampling method, a total of ten nursing homes within this area that treated patients 
with dementia and disability were selected. According to the principle for calculating the sample size in cross-sectional 
studies, the total sample size for a survey should be 5–10 times the number of questionnaire items.34 Since 37 items were 
included in the formal questionnaire in this study, the required sample size was 185–370 participants. The sample size 
was increased by 10% to account for missing questionnaires, so the required sample size was 205–411 participants. Four 
hundred respondents were ultimately included. A total of 400 questionnaires were distributed and 400 questionnaires 
were recovered for a response rate of 100%. These included 382 valid questionnaires with an effective response rate of 
95.50%. The effective recovery rate refers to the number of questionnaires remaining after those that were incompletely 
filled out or obviously filled in randomly were eliminated. The calculation formula was as follows: effective response 
rate=(number of valid questionnaires returned/number of questionnaires issued)×100%.

Statistical Methods and Analysis
SPSS 24.0 software was used for statistical analysis of the data. The measurement data are presented as the means ± 
standard deviations, and t tests or variance analyses were used for statistical analysis. Count data are expressed as 
frequencies, rates and percentages, and the chi-square test was used for statistical analysis. Two independent-sample 
t tests or one-way analyses of variance were used for normally distributed data. After the one-way analysis of variance 
was conducted, the least significant difference (LSD) test was used for continuous data to assess differences between the 
groups. Normally distributed data were analysed via multiple linear regression, and nonnormally distributed data were 
analysed through multivariate analysis via a generalized linear model. The statistics of the open-ended questions were 
obtained by summarizing the key elements and then conducting an analysis. In accordance with the results of the 
normality test, Spearman correlation analysis or Pearson correlation analysis was used to analyse the correlations among 
KAPs, and P<0.05 was considered to indicate statistical significance. GraphPad Prism 10.0 software was used for 
mapping, and the results were subsequently discussed.

Results
Basic Information of the Subjects
A total of 382 participants were included in this study. Nurses aged 24 to 29 years accounted for more than half of the 
total sample. Most of the participants were female (93.72%), had a highest education level of junior college (69.90%), 
had worked less than 5 years (62.30%), and had a professional title of nurse (54.45%). The results of the study revealed 
statistically significant differences between the groups with different levels of expertise, professional titles and member
ship status in the ostomy wound-related incontinence group (Table 1). The level of competence refers to the five stages of 
nurses’ development and is measured through assessment. According to Benner,35 the five stages of nurses’ expertise are 
novice, advanced, competent, proficient and expert, which correspond in China to levels NO-N3 and above, respectively. 
Specifically, NO refers to novice nurses, N1 refers to primary nurses, N2 refers to competent nurses, N3 refers to 
proficient nurses, and N4 refers to expert nurses.36 Thirty-two nurses were excluded because they did not meet the 
inclusion criteria. Nurses who were engaged in general affairs or office work and nurses who were not on duty due to 
illness, business, maternity leave, or further study were excluded.

IAD-Related KAP Scores Among Nursing Home Nurses
The mean KAP score of the 382 nursing home nurses was 150.32±17.93 points, the mean±standard deviation knowledge 
score was 50.69±7.46 points, the mean±standard deviation attitude score was 53.67±7.88 points, the mean±standard 
deviation score of the practice dimension was 45.9±7.69 points, and the completion rates of the KAP dimensions were 
1.05%, 35.34% and 19.90%, respectively. In the knowledge dimension, the question with the fewest correct answers was 
“What stool collection products do you know of?” The score for this question was the lowest, with a correct response rate 
of only 31.94%. The next question with the fewest correct answers was “What are the classification assessment tools for 
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IAD that you know of?” The correct response rate for this question was 43.19%. These data indicate that nursing home 
nurses have inadequate basic IAD-related knowledge. The questions with the lowest degree of positive attitudes were 
“Do you believe that reporting IAD can urge nurses to pay more attention to IAD?” and “Do you take the initiative to 
learn new knowledge and skills related to IAD?”. The percentage of positive answers to these questions was 87.17% 
((the number of respondents with four points + the number of respondents with five points)/total×100%). Studies have 
shown that nursing home nurses have a positive attitude towards IAD, but there are still shortcomings. The questions 
with the lowest execution power in the practice dimension were “Do you use antifungal cream or powder combined with 
skin protective agents to treat IAD in patients with fungal infections?” and “Do you take the initiative to obtain the IAD- 
related learning resources provided by the nursing home?”, which had the lowest implementation rate of only 35.60%. 
These data indicate that nursing home nurses have deficiencies in IAD-related nursing practices, especially in terms of 
professional competence, and that they lack a certain degree of initiative.

Univariate Analysis of IAD-Related KAP Scores Among Nursing Home Nurses with 
Different Demographic Characteristics
The demographic data of the nurses were used as independent variables to analyse differences in the total IAD-related 
KAPs among nurses with different characteristics. The results revealed significant differences in the total IAD-related 
KAP scores among nurses with different professional titles and among those with ostomy wound-related incontinence 
group membership (P<0.05). The scores of nurses with ostomy wound-related incontinence group membership were 
higher than those of nurses without this membership. Furthermore, pairwise comparison of professional titles via the 
LSD test revealed that the mean KAP score of associate chief nurses was greater than that of nurses, nurse practitioners 
and supervisor nurses. The results of this study revealed statistically significant differences in the IAD-related knowledge 
scores of nurses with different levels of expertise (P<0.05). The LSD test revealed that the knowledge scores of nurses 
with expertise of N2 and N3 were higher than those of nurses with expertise of N0 and N1. Furthermore, there were 
significant differences in IAD-related attitudes among nursing home nurses stratified by professional title and ostomy 
wound-related incontinence group membership status (P<0.05). The IAD-related attitude scores of nurses in the ostomy 
wound-related incontinence group (58.43±2.23) were significantly higher than those of nurses without ostomy wound- 
related incontinence group membership (53.58±7.92). The scores of associate chief nurses were higher than those of 
nurses, senior nurses and nurses in charge. There was a statistically significant difference in the IAD-related practice 
scores of nursing home nurses with ostomy-related incontinence group membership and those without (P<0.05). The 
practice scores of the nurses in the ostomy wound-related incontinence group (51.71±4.68) were significantly greater 
than those of the nurses in the control group (45.78±7.69), as shown in Table 1.

Multivariate Analysis of IAD-Related KAPs Among Nursing Home Nurses
The questionnaire was used to investigate IAD-related KAPs among nursing home nurses in Shanghai. With the general 
information of the respondents as the independent variable and the KAP scores as the dependent variables, the 
statistically significant influencing factors in the single factor analysis of IAD-related KAPs among nursing home nurses 
were analysed via multivariate analysis. The assignment of independent variables is shown in Table 3.

The dependent variable was the total score, and the independent variable was the respondents’ professional titles and 
whether they were members of the ostomy wound incontinence group. The stepwise regression method was used to 
construct a multiple linear regression model (αin =0.05, αout =0.1), and professional title was entered the regression 
equation: Y=145.554+2.817X7, R=0.149, R2=0.022. F=4.264, P=0.037 (see Table 4).

The dependent variable was the knowledge score, and the independent variables were the respondents’ professional 
title and level of expertise, which were constructed by stepwise regression.

In the multiple linear regression model (αin =0.05, αout =0.1), the level of expertise was entered into the regression 
equation: Y=46.950+1.822X5, R=0.166, R2=0.028. The results of the variance analysis revealed that F=5.372 and 
P=0.033, indicating that the regression equation was statistically significant, as shown in Table 5.
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The dependent variable was the attitude score, and the independent variables were the respondents’ professional title 
and whether they were members of the ostomy wound incontinence group. The linear regression analysis revealed that 
F=3.716, P>0.05, R=0.169, and R2=0.029, indicating that the regression equation was not statistically significant, as 
shown in Table 6.

The dependent variable was the behaviour score, and the independent variable was membership in the ostomy wound 
incontinence group. Linear regression analysis was conducted, and the regression equation was Y=45.784+5.930X8, 

Table 4 Linear Regression Analysis of Total IAD-Related KAP Scores Among Nursing Home Nurses

Independent Variable Unstandardized  
Coefficient

Coefficient of  
Standardization

t P

B Standard Error Beta

Constant quantity 145.554 2.283 _ 63.756 0.000
Professional title 2.817 1.349 0.107 2.088 0.037

Ostomy wound-related incontinence group membership 12.526 6.784 0.094 1.846 0.066

Note: R=0.149, R2=0.022, F=4.264, P=0.037.

Table 5 Linear Regression Analysis of IAD-Related Knowledge Scores Among Nursing Home Nurses

Independent Variable Unstandardized Coefficient Coefficient of Standardization t P

B Standard Error Beta

Constant quantity 46.950 1.201 _ 39.098 0.000
Professional title −0.521 1.026 −0.049 −0.507 0.612

Expertise level 1.822 0.852 0.205 2.139 0.033

Note: R=0.166, R2=0.028, F=5.372, P=0.033.

Table 3 Assignment of Independent Variables That Influence IAD-Related KAPs Among Nursing Home Nurses

Influencing factor(X) Assignment

Sex (X1) Male=1, Female=0
Highest degree (X2) College degree=1, Bachelor’s degree=2

Age (X3) 18 to 23 years old=1, 24 to 29 years old=2, 30 to 35 years old=3, 36 to 41 years old=4, Over 

41 years of age=5
Number of working years (X4) 1 to 5 years=1, 6 to 10 years=2, 11 to 20 years=3, 21 years or more=4

Expertise level (X5) N0=1, N1=2, N2=3, N3=4, Above N3=5

Post (X6) Nurse clinician=1, Teaching=2, Nursing supervisor=3
Job title (X7) Nurse=1, Senior Nurse=2, Nurse-in-Charge=3, Co-Chief Superintendent Nurse=4

Ostomy wound-related incontinence group 
membership (X8)

Yes=1, No=0

Table 6 Linear Regression Analysis of IAD-Related Attitudes Among Nursing Home Nurses

Independent Variable Unstandardized  
Coefficient

Coefficient of  
Standardization

t P

B Standard Error Beta

Constant quantity 50.872 1.023 _ 49.738 0.000
Professional title 1.360 0.892 0.121 1.525 0.128

Ostomy wound-related incontinence group membership 4.112 2.984 0.070 1.378 0.169

Note: R=0.169, R2=0.029, F=3.716, P>0.05.
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R=0.104, R2=0.011. The results of the variance analysis revealed that F=4.125 and P=0.043, indicating that the 
regression equation was statistically significant, as shown in Table 7.

Correlation Analysis of IAD-Related KAP Scores Among Nursing Home Nurses
Pearson correlation analysis was performed on the IAD-related KAP scores of the nursing home nurses. The results 
revealed that the knowledge–attitude, knowledge–practice, and attitude–practice scores were positively correlated with 

Table 7 Linear Regression Analysis of Practice Scores for IAD Among Nursing Home Nurses

Independent Variable Unstandardized  
Coefficient

Coefficient of  
Standardization

t P

B Standard Error Beta

Constant quantity 45.784 0.395 _ 115.832 0.000
Ostomy wound-related incontinence group membership 5.930 2.920 0.104 2.031 0.043

Note: R=0.104, R2=0.011, F=4.125, P=0.043.

Table 8 Results of the Corirelation Analysis of IAD- 
Related KAP Scores Among Nursing Home Nurses

Indicators Knowledge Attitudes Practices

Knowledge 1 0.270** 0.338**
Attitudes 1 0.593**

Practices 1

Note: **indicates a significant correlation.

Figure 1 Correlation Analysis of Knowledge, Attitude, and Behavior.
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correlation coefficients of 0.270, 0.338, and 0.593, respectively (P<0.01). The detailed results of the correlation analysis 
are shown in Table 8 and Figure 1. The data show that knowledge mastery can affect the level of attitudes and practices. 
In turn, attitudes also have an impact on practices; the greater the level of knowledge mastery is, the more positive 
attitudes are, which is conducive to the development of practices.

Discussion
Nursing Home Nurses Have an Incomplete Understanding of IAD-Related Nursing 
Knowledge
Overall, the results suggest that nursing home nurses’ understanding of related knowledge is acceptable but lacks 
sufficient comprehensiveness and therefore requires improvement. This finding is consistent with the research of 
Zhao,36 who reported that knowledge of IAD among nurses in primary hospitals was insufficient and that nurses’ 
current level of knowledge and lack of prevention did not meet their clinical needs. To date, most studies have focused on 
large, comprehensive Class III Grade A hospitals, community hospitals, and regional hospitals and have shown that 
clinical nurses have a low awareness of IAD.15,19,37 However, previous research sites did not involve nursing homes. 
This study investigated the level of knowledge of incontinence-associated dermatitis among nursing home nurses to 
provide a basis for the development of more targeted intervention and training programmes. For example, K-13 (see 
Table 9 for details) had the lowest score in the knowledge dimension. A systematic review abroad28 noted that faecal 
collection products mainly include diapers, anal plugs, devices for faecal collection in the anal area, and devices inserted 
into the rectum for diversion. While nursing home nurses’ knowledge of faecal collection products is mostly limited to 
diapers, diapers are not appropriate to isolate excretions in practical application for all patients. Appropriate measures 
should be taken according to the specific situation of patients with incontinence, and the tightness, comfort and economic 
cost of the collection products should be considered.38 The K-8 score in the knowledge dimension was low, which is 
consistent with the research results of Zhang et al.39 Nursing home managers should improve training for nurses, pay 
attention to the latest knowledge in this field, and master knowledge of common IAD assessment tools to understand the 
assessment of IAD from multiple perspectives.

Ability Level and Professional Title are Important Factors That Affect Nursing Home Nurses’ Knowledge of IAD
The knowledge level of nurses with a high level of ability is greater than that of nurses with a low level of ability. 
Similarly, the level of knowledge of nurses with a high professional title is significantly greater than that of nurses with 
a low professional title. Nurses with a high level of ability and a high professional title have more experience, can 
continuously enrich their knowledge base according to the needs of their nursing work, and are more sensitive to 
knowledge. These findings are consistent with the research results of Lu et al.40 Nurses with a high level of ability and 
a high professional title are responsible for training, and nurses with a low level of ability and a low professional title 
regularly receive relevant guidance to improve the overall quality of the nursing service.

Table 9 Correct Rate of Incontinence-Associated 
Dermatitis Knowledge Among Nursing Home Nurses 
(n=382)

Topic Correct Number of People Accuracy Rank

K-5 234 61.26% 3

K-8 165 43.19% 5
K-9 235 61.52% 2

K-10 246 64.40% 1

K-13 122 31.94% 6
K-14 166 43.46% 4
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Nursing Home Nurses Have Positive Attitudes Towards IAD Care
The results of this study revealed that the nursing home nurses showed high enthusiasm for IAD care; 65.45% of the 
nurses had an attitude score of more than 50 points. This finding is similar to the results of Yuceler et al41 and Huang 
et al42 in China, who reported that nurses have a positive attitude towards IAD care. The response to Item A-5 (see 
Table 10 for details) in the attitude dimension was highly positive, indicating that nurses in the nursing home had a high 
degree of recognition and acceptance of IAD knowledge and an urgent need for solutions to difficult problems.14 The 
number of positive responses to Items A-2 and A-12 in the attitude dimension was low, indicating that the nursing home 
nurses had some deficiencies in active learning. They generally believed that they needed to learn new knowledge only 
when they encountered problems. This may explain why nursing home nurses do not fully understand incontinence- 
associated dermatitis, which affects the implementation of IAD-related nursing behaviour. Nurses in nursing homes 
should cultivate their awareness of active learning instead of seeking solutions only when they encounter problems. Sun 
et al43 noted that the reporting rate for adverse nursing events in China is less than 1%. One of the key bases for the 
reporting of adverse nursing events is nurses’ attitudes towards reporting. It is necessary to establish and improve 
a reporting mechanism for IAD and to apply various types of training to improve nurses’ willingness to report adverse 
events.44

Professional Title and Whether Nurses Were Members of the Ostomy Wound Incontinence Group Were 
Closely Related to Their Attitudes Towards Incontinence-Associated Dermatitis
Nursing home nurses had different attitudes towards IAD depending on their professional title and whether they were 
members of the ostomy wound incontinence group. Nurses with higher professional titles had more knowledge of the 
nursing work required for IAD, improved levels of learning, and better recognition of nursing related to IAD. After 
nurses systematically learned IAD-related knowledge, those who were members of the ostomy wound incontinence 
group significantly improved the depth and breadth of their knowledge of IAD nursing as well as the importance of this 
type of nursing. They also had a stronger willingness to learn, which is consistent with the research of Chen et al.45

Improving the IAD-Related Nursing Practices of Nursing Home Nurses
In this study, the practice scores of 45.55% of the nursing home nurses ranged from 41–50 points, and most nurses were 
not optimistic about the execution of IAD-related nursing. Some studies42 have shown that clinical nurses’ ability to 
prevent and treat IAD should be improved. These findings are similar to the results of Zhang et al.39 For example, item 
P-1 (see Table 11 for details) in the behavioural dimension had the highest rate of implementation, but it was still 
implemented less than half of the time. Most nurses did not have sufficient understanding of it, and their behaviour did 
not meet the standard requirements. Nurses must pay attention to the latest knowledge and implement this knowledge in 

Table 10 Attitudes Towards 
Incontinence-Associated Dermatitis 
Among Nursing Home Nurses (n=382,%)

Topic Degree of Positivity Rank

A-1 92.41% 2

A-2 87.17% 11
A-3 89.01% 7

A-4 88.48% 8

A-5 92.67% 1
A-6 89.79% 5

A-7 88.22% 9
A-8 92.15% 3

A-9 90.84% 4

A-10 89.53% 6
A-11 88.22% 9

A-12 87.17% 11
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their departments. Items P-7 and P-11 in the behavioural dimension had the lowest rates of implementation. Studies22 

have shown that antifungal cream or powder is generally used for the topical treatment of candidiasis and can be used in 
combination with skin protective agents to protect the skin from faecal and urine damage. Therefore, antifungal cream or 
powder can be used for patients according to the doctor’s advice. In terms of improving the ability of nurses, relying 
solely on self-determined learning needs may not be reasonable. The location where nurses work is the best choice for 
providing professional skills and diverse training methods.46

Being a Member of the Ostomy Wound Incontinence Group Is an Independent Risk Factor for Behaviour 
Related to Incontinence-Associated Dermatitis Among Nursing Home Nurses
In this study, the behaviour scores for members of the ostomy wound incontinence group were significantly greater than 
those of nurses in the non-ostomy wound incontinence group, which is consistent with the findings of Huang and Jin.47 

This is because members of the specialist team have more opportunities to participate in learning and training and can 
better combine professional theoretical knowledge with clinical practice. Nursing homes can focus on the training of 
specialist nurses to improve knowledge, attitudes and practices related to IAD among nursing staff.

Different Levels of Expertise, Professional Titles and Memberships in the Ostomy 
Wound Incontinence Group Can Affect the Level of IAD Nursing Knowledge, 
Attitudes and Practices of Nursing Home Nurses
The total IAD-related KAP score among nurses with high ability levels and professional titles was high, similar to the 
results of Liu et al.48 The reason may be that nurses with high ability levels and professional titles have more 
opportunities to undertake teaching tasks and access nursing group leaders, which increases their initiative to learn 
and enriches their professional knowledge, thereby promoting changes in their attitudes and practices. The reason for the 
high KAP scores of the ostomy wound-related incontinence group members was that the nurses in this group received 
systematic specialized knowledge training. Because of their comprehensive mastery of theoretical knowledge and clinical 
skills related to nursing care for IAD, they have a greater understanding of incontinence-associated care. This finding is 
similar to the research results of Zhang et al.39

In this study, only seven nurses had ostomy wound-related incontinence group membership. In the future, most 
patients with IAD in China will be cared for at primary medical institutions. Therefore, it is necessary to improve the 
training of specialist nursing personnel in nursing homes with regard to ostomy wound-related incontinence and avoid 
the uneven distribution of health training resources.

Table 11 Scores for Each Item Related to Incontinence-Associated Dermatitis 
Among Nursing Home Nurses (n=382, %)

Topic Always Often Sometimes Occasionally Never

P-1 173 (45.29%) 143 (37.43%) 56 (14.66%) 9 (2.36%) 1 (0.26%)

P-2 159 (41.62%) 161 (42.15%) 50 (13.09%) 11 (2.88%) 1 (0.26%)

P-3 158 (41.36%) 161 (42.15%) 48 (12.57%) 10 (2.62%) 5 (1.31%)
P-4 150 (39.27%) 144 (37.70%) 73 (19.11%) 10 (2.62%) 5 (1.31%)

P-5 150 (39.27%) 153 (40.05%) 65 (17.02%) 13 (3.40%) 1 (0.26%)

P-6 166 (43.46%) 155 (40.58%) 56 (14.66%) 4 (1.05%) 1 (0.26%)
P-7 136 (35.60%) 151 (39.53%) 76 (19.90%) 12 (3.14%) 7 (1.83%)

P-8 149 (39.01%) 160 (41.88%) 62 (16.23%) 11 (2.88%) 0 (0.00%)
P-9 168 (43.98%) 147 (38.48%) 58 (15.18%) 5 (1.31%) 4 (1.05%)

P-10 162 (42.41%) 153 (40.05%) 60 (15.71%) 3 (0.79%) 4 (1.05%)

P-11 136 (35.60%) 151 (39.53%) 77 (20.16%) 14 (3.66%) 4 (1.05%)
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There Is a Problem of “Disunity of Knowledge and Practice” in the Nursing Care of 
Patients with Incontinence-Associated Dermatitis Among Nurses in Nursing Homes
The results of the correlation analysis presented above suggest that although some nurses were aware of the importance 
of obtaining IAD-related knowledge, the score for Item A-2 showed that there was still a lack of learning initiative. 
Furthermore, nurses’ level of knowledge was insufficient, resulting in an overall low quality of IAD-related nursing care. 
Therefore, relevant functional departments should attach great importance to this cross-sectional survey. The suggestion 
to establish an IAD-related training programme for nursing home nurses is similar to the research results of Zhang and 
Wang.49 In addition, nurses’ IAD-related knowledge can affect their attitudes and practices, and nurses’ attitudes towards 
IAD can affect their practices. The better nurses’ IAD-related knowledge is, the more positive their attitudes will be, and 
the more conducive these attitudes are to the development of practices. Therefore, the quality of nursing care for 
individuals with IAD can be further improved by improving knowledge levels and establishing positive attitudes to 
prevent the occurrence of IAD and improve patient outcomes. The findings of this study suggest that the factors that 
influence IAD-related knowledge among nursing home nurses should be further explored and analysed in combination 
with the specific factors that affect learning initiative to provide a theoretical basis for improving knowledge levels and 
establishing more positive attitudes.

Limitations
First, this study included only ten nursing homes in Shanghai and none in other provinces. There may be a certain degree 
of bias due to regional differences in economic levels, policy differences, and the cultural environment. This issue should 
be studied further in a larger population, and the regional scope should be expanded to obtain a more comprehensive 
understanding of nursing home nurses’ IAD-related KAPs. Second, the development of IAD patient care relies on 
multidisciplinary collaboration, but this study investigated only nurses. In the future, other members of the multi
disciplinary team can be investigated to fully understand the cognitive status of individuals with IAD, promote multi
disciplinary cooperation and improve the quality of nursing care. As theoretical knowledge is updated and progresses, 
IAD-related nursing content should also be updated in a timely manner. Therefore, future research should focus on how 
to integrate updated evidence into the questionnaires used in this study. In addition, the fact that the majority of 
participants in the survey were female nurses is a limiting factor. This is mainly due to stereotypes about gender roles, 
which may affect the generalizability of the research results. With changes in these concepts, the corresponding 
indicators of the questionnaire should be further improved.

Summary
In this study, a self-designed questionnaire was used to investigate nursing home nurses who treated patients with 
dementia and disabilities. Nursing home nurses have many channels (eg, training, lectures, books, self-search 
databases) to obtain IAD-related knowledge, but most methods are traditional. The nurses’ knowledge scores were 
acceptable, but their understanding of this knowledge was not comprehensive. Furthermore, their overall attitude was 
positive, but their level of practice needed improvement. Trainers should conduct training for nursing home nurses 
according to the influencing factors, consider the actual condition of patients in the department, develop diverse 
training programmes, and combine online and offline training. Offline training allows ostomy wound continence 
specialist nurses in medical alliances to be trained in the latest frontier knowledge and skills. Theoretical knowledge 
and the actual incidence of IAD should be regularly assessed as important aspects of quality control. Furthermore, 
departments must realize the importance of multidisciplinary cooperation and establish IAD-related nursing teams to 
provide patients with more comprehensive nursing services through multidisciplinary cooperation. In the future, it is 
important to focus on developing innovative training programmes, build a multidisciplinary system for team coopera
tion, and cooperate with medical institutions to promote improvements in the IAD-related nursing ability and practices 
of nursing home nurses.
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