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Background: Incontinence-associated dermatitis affects patients admitted to the intensive care unit, especially older adults, physi
cally, mentally, and emotionally. Therefore, nursing activities to prevent and care for incontinence-associated dermatitis are important 
and necessary for healthcare staff and caregivers. This study aimed to explore the effectiveness of a nursing prevention and care 
program involving the application of Lithospermum Oil on the risk, severity, and incidence rate of incontinence-associated dermatitis 
among older adult intensive care unit patients.
Methods: This randomized controlled trial was conducted from July 2023 to October 2023. Sixty-eight samples were recruited by 
systematic random sampling and equally divided into two groups by simple random sampling. The experimental group received a nursing 
prevention and care program that involved applying Lithospermum Oil for five days; however, a control group received routine care.
Results: After attending the program, the risk level of IAD in the experimental group was no different from that before the application 
or from the control group. However, after the experiment, the incidence of IAD in the experimental group was significantly lower than 
in the control group. Finally, the severity of IAD in the experimental group before the experiment did not significantly differ from that 
after the experiment or from the control group.
Conclusion: This study’s findings indicate that the intervention effectively reduces the incidence of IAD but does not significantly 
impact its risk or severity. Nursing prevention and care programs and Lithospermum Oil should be integrated into routine clinical 
practice to enhance patient care and minimize skin-related complications.

Plain Language Summary:   

● Incontinence-associated dermatitis (IAD) is skin damage that can lead to physical, mental, and emotional issues while also 
contributing to severe skin problems like pressure ulcers, prolonged hospital stays, and increased treatment costs.

● Older adults, especially those in the intensive care unit, often experience incontinence, a significant cause of IAD.
● Patients with IAD are ten times more likely to develop pressure ulcers compared to those without IAD.
● A systematic review provided the eight nursing strategies for IAD prevention and care; however, Chinese herbs, such as 

Lithospermum oil, are not included.
● This study proved that a prevention and care program involving the application of Lithospermum oil can reduce the number of 

cases developing IAD.
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Introduction
Incontinence-associated dermatitis (IAD) is a significant problem among older adults who are hospitalized, especially 
those in intensive care units.1,2 Mostly, IAD leads to sores in the groin and genital areas3 and can occur in both males and 
females. Additionally, older adults with this condition often experience pain at the wound site, burning, itching, 
insomnia, and may even develop depression.4 The primary cause is the loss of bowel control.5 Risk factors include 
improper cleaning, friction, inappropriate cleaning products, and prolonged periods of lying in the same position.3 Older 
adults, in particular, are at a higher risk due to the body’s degenerative processes, which cause the skin to thin and lose 
moisture. This decline related to aging makes them more susceptible to IAD than other age groups.1–3 When IAD occurs, 
there is a high risk of complications, such as infected wounds and pressure ulcers, which are ten times more likely to 
develop in older adults compared to other age groups.1,2 A study on the prevention and care of IAD in older adults found 
that Lithospermum oil is widely used in China. Research on its properties indicates that it penetrates the skin, protects it 
from waste, and reduces inflammation and redness.6,7 Furthermore, the nursing process is a crucial tool that enables 
nurses to provide standardized care to patients. This process includes assessment, diagnosis, planning, implementation, 
and evaluation.8 Integrating interventions related to the nursing process, combined with Lithospermum oil, could provide 
effective management of IAD among older ICU patients.

Background
IAD is the most prevalent skin condition among incontinent individuals, characterized by inflammation and skin deterioration 
in the perianal and perineal regions. This dermatitis is caused by chemical irritation from prolonged exposure to urine and 
feces in individuals with urinary and fecal incontinence.3,4 It commonly affects the perineum, buttocks, groin, scrotum, labia, 
inner thighs, and lower back. IAD often leads to severe itching, prompting frequent scratching, which can worsen skin damage 
and increase the risk of complications such as pressure ulcers and secondary infections.3

Skin damage is a sensitive quality indicator closely related to patient safety, posing significant challenges in clinical 
practice.9 IAD patients often feel very uncomfortable and experience pain, burning, itching, or tingling in the inflamed 
skin area.4 Skin lesions associated with IAD are susceptible to infection due to impaired barrier function. In addition, 
IAD may prolong a patient’s hospital stay, increase medical costs and the workload of caregivers, as well as reduce the 
patient’s quality of life.1

The primary risk factor for IAD is incontinence, so the prevention, treatment, and management of incontinence are 
crucial for the prevention and care of IAD.5 When urine and feces are in contact for a long time, not only does overhydration 
of the skin occur, but the skin pH, which is usually acidic, can also become alkaline,3 resulting in an inflammatory skin 
reaction. Therefore, when the patient’s skin is contaminated, the skin should be cleaned immediately. Friction in cleaning 
removes the skin cuticle and thins the skin,10 especially for older adults. Older adults have more fragile skin than other age 
groups since they experience an aging process, so caregivers should choose soft wipes to clean the skin.

Gray and Giuliano investigated the prevalence of IAD in 36 states of the United States in 2018, and they found that 
the overall prevalence of IAD was 21.3% (1140/5342), and the prevalence of IAD in incontinence patients was 45.7% 
(1140/2492).11 Campbell et al12 reported that the incidence of IAD in hospitalized patients was 19–50%, the incidence of 
incontinence dermatitis in stroke was 5.6–50%, the mean age of the patients was 62 years, and the rate of incontinence 
was higher in female than in male. In the ICU, the incidence of IAD can be as high as 45%;13 the mean age of the 
patients was 65.1 years, and 67% was male, so it had an even higher incidence among older patients in the ICU. 
A Chinese study of 11 hospitals in Zhejiang province found that the incidence of IAD in the ICU was 35.1%.14 

According to the data, it can be found that the ICU ward is a place where elderly critically ill patients are concentrated, 
and the incidence of IAD is at a high level.

Skin protectors, or moisture-proof or occluding moisturizers, provide a protective membrane that protects the skin 
from chemical irritants and pathogens in feces and urine.15 The standard skin protectant has a petroleum jelly matrix, 
dimethyl silicone oil matrix, zinc oxide matrix, and oily and liquid acrylate film. Vaseline matrix can effectively avoid 
skin irritation, but the moisturizing effect is moderate; the moisturizing effect of dimethyl silicone oil matrix is good, but 
the concentration of dimethyl silicone oil will affect its skin protection effect. Zinc oxide matrix has a good skin 
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protection effect but is not easy to clean. Oily skin protectants can form a protective film after application, avoid being 
impregnated by urine, feces, and other impurities, and reduce skin friction. The main skin products are skin moisturizer, 
camellia oil, and Lithospermum oil. Powder mainly produces absorption; for example, after smear, it can absorb the 
water in urine or stool, but the powder may produce particles due to water. The use of powder needs to increase the 
frequency of cleaning, and the nursing workload, so the use of powder is not much in clinical practice; oil is more 
convenient for clinical use. Lithospermum oil is widely used in infants with red buttocks, skin eczema, and IAD; it is 
a traditional Chinese medicine that is mainly used to block the contact of excreta and skin, promote blood circulation on 
the skin surface, promote epidermal growth, and inhibit the growth of bacteria on the wound.6,7

The nursing process is a tool for nurses to provide standard care for the patient. This process includes assessment, 
diagnosis, planning, implementation, and evaluation.8 In the IAD prevention and care process, the nursing process 
assessment includes the patient’s risk factors and the severity of IAD. According to the assessment results, the risk degree 
of IAD, whether the patient has IAD, and the severity of IAD patients can be diagnosed. According to the nursing 
diagnosis of patients, corresponding nursing plans were made, such as the prevention strategy of Lithospermum oil for 
high-risk IAD patients and the nursing intervention strategy for severe IAD patients. The nursing process is a program 
construct, and Lithospermum oil is added to promote skin care. The intervention was implemented according to the care 
plan, and the patient’s outcome was finally evaluated.

In conclusion, research has highlighted the high incidence of IAD among older patients with incontinence in ICU, 
along with its increased severity, associated discomfort, higher healthcare costs, and more significant nursing 
workload.4,11,13 Despite the need for effective preventive and management interventions, ICU nurses often do not 
prioritize IAD care. Additionally, there is no standardized nursing protocol for managing IAD in older ICU patients, 
nor have there been reports on the use of Lithospermum oil for reducing IAD incidence in this population. However, 
previous studies have demonstrated the effectiveness of Lithospermum oil in managing skin dermatitis. Therefore, further 
research is required to address these gaps. This study aims to develop and evaluate the effectiveness of a nursing 
prevention and care program incorporating Lithospermum oil for older ICU patients, particularly vulnerable to IAD, to 
contribute to advancing nursing research in this field.

Aims
To explore the effectiveness of nursing prevention and care programs by applying Lithospermum oil on levels of risk, 
severity, and incidence rate of IAD among older intensive care unit patients.

Conceptual Framework
This study applied the nursing process (Figure 1) as a conceptual framework to manage the skin of older ICU patients 
with incontinence, which has five stages: assessment, diagnosis, planning, implementation, and evaluation.16

Methods
Design
This study applied the randomized controlled trial design to explore the effectiveness of nursing prevention and care with 
applying Lithospermum oil on levels of risk, severity, and incidence rate of IAD among older intensive care unit patients.

Setting
The settings were wards A and B at the university hospital, a class III Grade a general hospital located in Guiyang, 
Guizhou Province. Considering that the number of beds in Ward A and Ward B was the same, at 17 beds each, there was 
no significant difference in the severity of the patients admitted, and there was no crossover between the nursing staff in 
the two wards. By randomization, Ward A was the control group, and Ward B was the experimental group. Patients who 
met the inclusion criteria were included in the study using systematic random sampling after obtaining consent. The cases 
were collected from July 2023 to October 2023 (Figure 2).
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Sampling
The population in this study was incontinence patients aged 60 years and older. The sample in this study was admitted to the 
comprehensive ICU of the university hospital in Guiyang City, Guizhou Province, China, from July 2023 to October 2023. 
GPower 3.1 software was used to calculate the study’s sample size. The study set one tail of alpha level as α=0.05, power (1-β) 
=0.8, and medium of effect size=0.3. The sample size calculated is 64; however, a possible 5% dropout was added. The total 
number of participants in this study was 68. There were 34 patients in the experimental group and 34 in the control group. The 
inclusion criteria were: 1) ICU incontinence patients, fecal incontinence, urinary incontinence, or double incontinence; 2) Males 
and females age ≥60; 3) Willing to participate in this study by signing the consent form themselves or their family members. The 
Exclusion criteria were: 1) Patient has pressure injury and skin injury in the sacrococcygeal region; 2) perianal abscess; 3) severe 
cachexia such as edema; and 4) be discharged or transferred before finishing the program (within five days).

Intervention
The experimental group adopted the nursing process to manage the patients’ skin. The skin of ICU patients with 
incontinence was managed in five stages: assessment, diagnosis, planning, implementation, and evaluation. Specific 
management methods are as follows (Figure 3):

Assessment Stage
The main content was to eliminate the hidden danger of skin injury and reduce the possibility and harmfulness of the risk. 
The main measures were as follows: 1) The skin condition of patients was checked comprehensively by the responsible 
nurse within two hours after admission to the ICU; 2) The perineal assessment tool (PAT-C) was used to assess the risk of 
IAD from four aspects: type and intensity of stimulation (formed stool, liquid stool, urine); The duration of skin exposure 
to the irritation; perineal skin condition; factors associated with increased risk of diarrhea; 3) IADIT evaluated IAD 
grade; and 4) Timing and frequency of standardized assessment: IADIT and PAT-C were used for initial assessment 
within two hours after admission, high-risk patients were evaluated after each stool, and other patients were evaluated in 
each shift, and the risk factors were reassessed in time.

Figure 1 Conceptual Framework.
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Diagnosis Stage
The patient was diagnosed according to the assessment form results. The level of risk factors of patients was determined 
according to the PAT-C assessment results. When the score exceeds eight, it indicates that patients have high-risk factors 
for IAD, and corresponding interventions should be taken. The IADIT was used to evaluate when the patient already had 
IAD. The evaluation form required a second person to review the score to ensure the accuracy of the diagnosis.

Planning Stage
Plan the nursing program that patients should follow according to the diagnosis results. If the patients do not have IAD, 
follow the prevention program for skin care. If the patients have IAD, management should be implemented.

Implementation Stage
The steps are as follows: Clean contaminated skin promptly, use detergent or antibacterial wipes instead of soap, 
minimize friction on the skin surface when cleaning, and gently pat the skin dry. Apply Lithospermum Oil at least 
three times a day after cleansing. Toilet pads should be non-closed, disposable, and soft cotton pads. The patients were 
turned over every two hours. When turning over, pay attention to opening the crease of the skin to check the skin. When 

Figure 2 Sample sampling flow chart (CONSORT Diagram). 
Notes: CONSORT figure adapted from Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised Trials. 
PLoS Med. 2010;7(3): e1000251. Copyright: © 2010 Schulz et al. Creative Commons Attribution License.17
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Figure 3 Nursing Interventions.

https://doi.org/10.2147/CIA.S535087                                                                                                                                                                                                                                                                                                                                                                                                                                                                Clinical Interventions in Aging 2025:20 1406

Qiao et al                                                                                                                                                                            

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



there is excrement, it must be cleaned in time or no later than 15 minutes. A breathable mattress provides a safe and 
comfortable medical environment for patients. Formed and soft stools require prompt cleaning, and watery stools require 
stool management for the patient, such as collecting stools as an ostomy bag or cannula. When the skin of the perineum is 
red, it must be treated according to the stage. After cleaning the skin of high-risk and early IAD, apply Lithospermum oil 
three times a day. For moderate IAD and severe IAD, apply the medicine as the doctor recommends and place it gently 
on the injured skin to avoid rubbing, and do not use tape or other adhesive dressings. Damaged skin was exposed to air 
for 30 minutes or more at least twice daily. For fungal-appearing rash, need to ask the primary care provider to order an 
anti-fungal powder or ointment. Patients with malnutrition need to choose the appropriate way to increase nutrition 
according to the patient’s situation, and patients with infection need to control infection.

Evaluation Stage
The patients’ skin condition was evaluated daily according to IADIT and PAT-C results, and the effect of nursing 
measures was evaluated and recorded on the fifth day. Based on the evaluation results, the researcher made timely 
adjustments to nursing interventions.

Data Collection Instruments
The following forms were used to collect patient information as required by the study. The Chinese version of these 
forms, which have been used in hospitals for many years, was used in the study.

1) Patient general data collection form: The form includes the patient’s number, gender, age, chief complaint, 
diagnoses, health problems, medication uses, and incontinence status. The patient’s transfer time out of the ICU unit 
should be recorded. Basic information collected from patients can be used to compare basic information and guide 
adjustment analysis in cases where the basic information between groups differs.

2) Patient clinical data collection form: The form includes infection indicators (white blood cell count, neutrophil 
count, and daily maximum body temperature), blood gas analysis indicators, nutritional risk, IAD information (risk score 
and severity level), and transfer time of the patient out of the ICU unit should be recorded. Patient clinical data can be 
used to compare and guide for adjusted analysis in cases where the information between groups is different.

3) Perirectal Skin Assessment Tool (PAT): PAT was used to assess the risk level of IAD and was assessed at least once 
a day during the study. PAT consists of four parts: stimulus type, stimulation time, perineal skin condition, and 
influencing factors. The score of each subscale was rated as 1–3 from low to high, with the total lowest score of 4 
and the highest score of 12. The higher the score, the higher the risk of IAD. Moreover, the total score was summarized 
and divided into low and high-risk groups, using eight at a cutting point, 4–7 indicating low risk, and 8–12 indicating 
high risk. The levels of risk used for both between and within group comparison.18

4) IAD Assessment Intervention Tool (IADIT): IADIT was used to assess the severity of IAD. It was assessed at least 
twice a day during the study and again when the patient’s skin condition changed. The IADIT evaluated IAD in terms of 
skin color, rash, and skin damage and classified the severity of IAD into five grades: high risk, early IAD, moderate IAD, 
severe IAD, and Fungal-appearing rash.

Data Collection Procedure
1) The study plans were submitted to the research ethics committee. After receiving consent from Khon Kaen University 
IRB, the researcher informed the participants about this research project; this study was started when the researcher 
received consent from the participants or their representatives. Before the study, the researchers trained the registered 
nurses on IAD knowledge and skills of IAD prevention and care to ensure consistency in all operations. The training 
content for nursing staff included assessment and recording of skin integrity, skin cleansing, skin protection measures, 
nutritional implementation for patients, and outcome evaluation aimed at improving the knowledge, skills, abilities, and 
attitudes necessary for nursing staff in IAD care. According to the skin care operation list and the observed data, 
interventions in the study were recorded in the general data questionnaire, and clinical data collection was in the table 
Finally, the obtained data were analyzed.
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2) This study started with program development and pilot study. Firstly, the researchers conducted a literature search 
and analysis, established a research plan, started a pre-experiment on five cases, and improved and modified the existing 
and possible problems according to the pre-experiment results.19

3) For this RCT study, when a new patient was transferred to Ward A and B, the researchers assessed the newly 
transferred older incontinence patients aged ≥60 to determine whether they met the inclusion criteria.

4) Patients who met the inclusion criteria were systematically randomized into this study. A sign was hung at the 
patient’s bedside, and the general data collection form and clinical information collection form were filled out. All 
investigators were informed of the patient grouping and the subsequent intervention.

5) Ward A was the control group, and Ward B was the experimental group. Patients in Ward A were nursed according 
to routine skin care methods as follows: after patients had stool and urine, nurses wiped the stool with tissue or wipes, 
replaced nursing pads and contaminated bed sheets and quilt covers, and kept the bed sheets clean and tidy. The nurses 
took a bath once a day for the patients, avoided using soap when cleaning the skin, and refrained from wiping. After 
cleaning the stool, check the skin condition around the anus. If the skin is damaged, notify the doctor to take treatment 
measures. In contrast, patients in Ward B were nursed by nurses trained with IAD-related knowledge for nursing 
prevention and implementing a nursing prevention and care program by applying Lithospermum oil.

6) Patient assessment: All patients enrolled in the study had IAD assessments performed at 8:00 a.m. and 8:00 p.m. 
every day during the routine nursing shift, and the assessment results were recorded on the nursing record sheet. The 
results of the patient’s assessment were recorded every day, and results were compared on days 1 and 5 of the patient’s 
transfer. When the patient has IAD, the patient’s skin condition should be recorded with photos and words on the nursing 
record sheet to be ready for data management and analysis.

Ethical Considerations
We conducted this study in accordance with the ethical principles outlined in the Declaration of Helsinki, which governs 
research involving human participants and ensures respect for their rights, safety, and well-being. The Center for Ethics 
in Human Research, Khon Kaen University committee approved this study before starting data collection. The approval 
date was 12 July 2023, and the approval number was HE662113. While gathering data, the researchers informed older 
persons and/or their family members, in case the older have no conscious or could not decide by themselves, about the 
study’s topic, goals, methods, schedule, and possible advantages. Participants could leave the study anytime without 
repercussions and were fully informed of their freedom to consent or voluntarily deny participation. All information was 
kept private, and participants signed the informed consent form when they gave their informed agreement. In the case of 
older people who have no conscious or cannot decide by themselves, their family members sign instead of them. Then, 
the researcher collected data, and the results were analyzed. Finally, results were presented anonymously.

Data Analysis
The researchers used the Statistical Package for the Social Sciences (SPSS) version 28.0.1.0 under the university license 
to analyze the data and confirm its completeness and accuracy. Descriptive statistics such as percentage and frequency 
were used to analyze basic population information statistics. The Wilcoxon Sign Rank Test was used to compare the risk 
of IAD evaluation results and IADIT scores of the experimental and control groups on the first and fifth days since non- 
normal distributions were found. The Mann–Whitney U-Test was used to analyze the PAT and IADIT evaluation results 
of the experimental and the control groups on the fifth day because of the non-normal distribution of the score. The chi- 
square test was used to compare the IAD incidence between the two groups. Finally, the adjusted analysis, which used 
statistics to explore the actual effect of the intervention when some demographics or baseline outcomes were different 
between the experimental and control groups, was conducted. For this study, binary logistic regression was used to 
explore the actual effectiveness of the intervention, as we found that the participants’ basic and clinical information, 
types of incontinence, stool characteristics, and white blood cell counts differed between the two groups.
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Validity, Reliability, and Rigors
This study has proven highly beneficial in preventing and improving IAD. The application of Lithospermum oil as 
a skin protectant was systematically evaluated, demonstrating its effectiveness in reducing both the incidence and 
severity of IAD in clinical settings. The study group comprised 13 nurses with over 10 years of experience working in 
the Intensive Care Unit (ICU). At least two trained personnel were on duty during each shift to ensure effective 
intervention. The research team was responsible for investigating, monitoring, and providing guidance on skin issues in 
incontinent patients daily while identifying skin quality management challenges. The team leader and data collectors 
oversaw the implementation and ensured the accuracy of collected information. Before the study commenced, all 
nursing staff underwent comprehensive training, including theoretical and practical components. Additionally, a pilot 
study was conducted with five cases to assess the feasibility and acceptability of the program. Based on recommenda
tions from the pilot phase, necessary revisions were made before proceeding with the actual study. A checklist was 
used to standardize nursing procedures in patient care, ensuring consistency and minimizing errors. A second 
individual reviewed all collected data for accuracy. Data collectors were not involved in patient care to prevent 
bias, and all information was digitized during analysis for efficient statistical evaluation. To maintain the integrity of 
the study, nurses assigned to the control and experimental groups remained fixed in their respective wards. 
Additionally, patient bed transfers between ICU wards were strictly prohibited to prevent data variability. This study 
followed a well-structured research methodology and can serve as a valuable reference for improving the management 
and care of patients risking or suffering from IAD.

Results
The Participant’s Demographic Characteristics
The total sample consisted of 68 patients, predominantly male (70.60%), with a mean age of 73.16 years (SD = 7.38). 
The mean length of hospital stay was 10.00 days (SD =7.52). The main reasons for admission to the intensive care unit 
were respiratory failure and pneumonia (54.40%). There were no significant differences in age, sex, length of hospital 
stay, and diagnosis among the participants between experimental and control groups (Table 1).

The Clinical Data of Participants
Data on the severity of illness among the participants between the two groups revealed that their PaO2 was about 75.00 
(SD=37.61), NRS2002 was about 1.00 (SD=1.2), BMI was 22.50 (SD=3.82), and the APACHE II was about 24.00 (SD = 
5.82) which no difference was found between the two groups. However, a difference was found for the white blood cell 
(p-value < 0.05) between the intervention and control groups (Table 2).

The Incontinence Data of Participants
The bowel frequency was once a day. Most participants had urinary incontinence 60.30%, fecal incontinence accounted 
for 4.40%, and participants with double incontinence accounted for 35.30%. The stool characteristics were formed at 

Table 1 The Participant’s Demographic Characteristics

Characteristics Experimental Group 
(n=34) n, (%)

Control Group 
(n=34) n, (%)

Total (n=68) 
n, (%)

χ2/t/Z P

Age (Min 60 - Max 88) 

Mean + S.D.

72.91 ± 7.18 73.41 ± 7.66 73.16 ± 7.38 −0.28 0.782

Sex Male 24 (70.60) 24 (70.60) 48 (70.60) 11.53 1.00
Female 10 (29.40) 10 (29.40) 20 (29.40)

Length of Stay 9.50 (6.50) 10.00 (8.00) 10.00 (7.52) −0.03 0.980

(Continued)
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60.30, followed by loos at 38.20 and water at 1.50. There were differences between types of incontinence and stool 
characters between the experimental and the control group (P<0.05) (Table 3).

The Risk and Severity of IAD (within Group Comparison)
The Wilcoxon Sign Rank Test was used to compare the risk of IAD evaluation results of the experimental group on the 
first day and the fifth day. The result showed that the PAT score increased from before 7.65 (SD = 0.73) to after 7.79 (SD 

Table 1 (Continued). 

Characteristics Experimental Group 
(n=34) n, (%)

Control Group 
(n=34) n, (%)

Total (n=68) 
n, (%)

χ2/t/Z P

Diagnosis Renal insufficiency and failure 2 (5.90) 0 2 (2.90) 255.24 0.107
Colon Cancer 2 (5.90) 0 2 (2.90)

Gastric malignant tumor 1 (2.90) 0 1 (1.50)

Intra-abdominal infection 1 (2.90) 0 1 (1.50)
Shock 8 (23.50) 5 (14.70) 13 (19.10)

Hepatapostema 1 (2.90) 0 1 (1.50)

Respiratory failure and Pnuemonia 14 (41.20) 23 (67.60) 37 (54.40)
Abdominal aortic aneurysm 1 (2.90) 0 1 (1.50)

Choledocholithiasis with Cholangitis 2 (5.90) 0 2 (2.90)

Severe acute pancreatitis 2 (5.90) 0 2 (2.90)
Disturbance of Consciousness 0 1 (2.90) 1 (1.50)

Multiple injury 0 1 (2.90) 1 (1.50)

Heart disease 0 3 (8.88) 3 (4.40)
Severe craniocerebral injury 0 1 (2.90) 1 (1.50)

Table 2 The Clinical Data of Participants

Characteristics Experimental Group (n=34) 
Mean or Median/SD

Control Group (n=34) 
Mean or Median/SD

Total (n=68) 
Mean or Median/SD

χ2/t/Z P

White Blood Cell 8.42 (8.23) 12.23 (6.55) 10.63 (5.95) −2.63 0.009

Lac 1.72 (2.65) 1.35 (2.28) 1.50 (2.40) −0.77 0.443
PaO2 73.5 (23.25) 88.00 (61.75) 75.00 (37.61) −1.33 0.185

NRS2002 1.00 (2.25) 1.00 (1.00) 1.00 (1.20) −1.85 0.064

BMI 21.80 (4.55) 23.15 (4.88) 22.50 (3.82) −1.90 0.058
APACHE_II 24.00 (7.00) 23.50 (7.50) 24.00 (5.80) −0.47 0.636

Table 3 The Incontinence Data of Participants

Characteristics Experimental Group (n=34) 
Mean or Median/SD

Control Group (n=34) 
Mean or Median/SD

Total (n=68) 
Mean or Median/SD

χ2/t/Z P

Frequency of Bowel 1.00 (1.00) 1.00 (1.00) 1 (1.00) −1.03 0.303

Types of Incontinence Urinary 18 (52.90) 23 (67.60) 41 (60.30) 31.97 <0.001

Dual 13 (38.20) 11 (32.40) 24 (35.30)

Feces 3 (8.80) 3 (4.40)

Stool Characters Formed 18 (52.90) 23 (67.60) 41 (60.30) 36.03 <0.001

Loose 15 (44.10) 11 (32.40) 26 (38.20)
Water 1 (2.90) 0 1 (1.50)
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= 0.95). However, the different PAT scores were nonstatistically significant (p = 0.059). The patient did not suffer from 
IAD before the intervention. However, after implementing intervention for five days, we found four cases experiencing 
IAD, of which three were early IAD and one was moderate IAD. The severity score assessed by IADIT before was 1.0 
(SD =1.0), and after was 1.0 (SD = 1.15), which was nonstatistically significant (p = 0.059) (Table 4).

The Risk and Severity of IAD Five Days After Attending the Program (Between 
Groups Comparison)
After applying the standardized prevention and care program with Lithospermum oil for five days, the PAT score in the 
experimental group was 7.79 (SD = 0.95), and in the control group was 7.82 (SD = 1.07); however, there was no 
significant difference in the results (p = 0.92). The data analysis found that the IADIT score in the experimental group 
was 1.15 (SD = 0.44), while the IADIT score in the control group was 1.56 (SD = 1.28); there was also no significant 
difference in the severity of IAD between the two groups (p = 0.37) (Table 5).

The Incidence of IAD Between the Experimental and the Control Groups
The incidence rate of IAD was four cases (11.80%) in the experimental group and nine cases (26.47%) in the control 
group. These incidences were statistically different (p < 0.01). The intervention in the experimental group could 
effectively reduce the incidence of IAD (Table 6). To confirm this conclusion, we applied adjusted analysis because 
this study found some general information differences between the participants in experimental and control groups 
regarding types of incontinence, stool characteristics, and white blood count. Finally, the adjusted analysis was used to 

Table 6 Number of IAD Cases Comparison After Five days 
Attending Interventions Between Experimental and Control 
Groups

Experimental  
Group (N=34)

Control  
Group (N=34)

P

Fifth Day IADIT <0.001
No IAD 30 (88.20) 25 (73.53)

Have IAD 4 (11.80) 9 (26.47)

Table 5 PAT (Risk) and IADIT (Severity) Scores Between Experimental and Control Groups 
on Five days After Attending Intervention

Outcomes Experimental Group (n = 34) Control Group (n = 34) z* p-value

x S.D. Mean Rank x S.D. Mean Rank

PAT 7.79 0.95 34.74 7.82 1.07 34.26 −0.11 0.92

IADIT 1.15 0.44 33.18 1.56 1.28 35.82 −0.89 0.370

Note: *Mann–Whitney U-Test.

Table 4 PAT (Risk) and IADIT (Severity) Scores in the Experimental Group Before and 
After Attending the Program

Outcomes Before (n = 34) After (n = 34) z* p-value

x S.D. Mean Rank x S.D. Mean Rank

PAT 7.65 0.73 34.26 7.79 0.95 34.74 −1.89 0.059

IADIT 1.00 0 35.82 1.00 1.15 33.18 −1.890 0.059

Note: *Wilcoxon Sign Rank Test.
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explore the actual effect of the intervention. A binary logistic regression analysis, controlling for three variables (types of 
incontinence, stool characteristics, and white blood cell counts), was conducted. Finally, we still found the difference in 
the incidence rate between the experimental and control groups (p = 0.04), demonstrating that this intervention can 
actually reduce the incidence rate of IAD (Table 7).

Discussion
This study found that most patients were male, accounting for 70.6%. This finding is consistent with the study by 
Sommana et al,2 which examined the IAD prevention program in older patients in the intensive care unit. The results 
showed that most of the patients were male, as male patients tend to engage in health-risk behaviors such as alcohol 
consumption, smoking, and lack of exercise. When they become ill, they tend to be more severely affected than 
females.20 The age of the participants in the study ranged from 60 to 88 years old; the average age of the experimental 
group was 72.9, and the average age of the control group was 73.4. In previous studies, the age of the subjects mainly 
was adult (> 18 years old) patients.4,12,21,22 It was found that the incidence of IAD increased with age,23 indicating that 
the incidence of IAD was higher in older patients, which was consistent with the subjects and objectives of this study. 
The participating ICU unit was a comprehensive ICU unit in which the majority of patients were diagnosed with severe 
pneumonia, and the disease had no specific effect on incontinence. In terms of length of hospital stay, because the 
duration of the etiology varied, only the first five days of data were extracted in this study, as IAD typically occurs 3–4 
days after admission. The extended length did not affect study data collection, especially since the mean length of stay of 
this study was 10 days, which covered the duration of this study.

Among the 68 patients who participated in the study, the most stool character was loose stool, consistent with the 
previous study that loose and watery stools were more likely to form IAD than formed stools.11 A study reported that 
fecal irritation is the pathological factor of IAD, and stool frequency and characteristics are the main risk factors of 
IAD.10 Clinical experience also shows that loose and watery stools are more destructive to the skin than formed stool.1 

However, watery stool is more likely to arouse the vigilance of clinical nursing staff to use more effective stool collection 
methods, such as anal bags. This situation can explain why patients with stool frequency and loose and watery stool in 
this study did not develop IAD. The APACHE II score is currently the most widely used and authoritative critical illness 
evaluation system in ICU Wards, which can be used to predict patients’ prognosis and mortality risk. A study by Bliss 
et al24 found through regression analysis that the APACHE II score is one of the risk factors for IAD in critically ill 
patients. The APACHE II score in this study ranged from 15 to 41 (SD =24). Based on the above data, we can see that 
there are many risk factors for IAD in patients with fecal incontinence in this study. Effective IAD prevention and care 
interventions are critical when these factors cannot or are difficult to change.

PAT was used to assess the patient risk level on the first and fifth day of hospitalization. According to the PAT, 
assessment results on the fifth day showed no significant difference between the two groups, representing that the 
intervention and routine care are effective in preventing the risk of IAD for older ICU patients. This finding is consistent 
with the study by Sommana et al,2 which examined the effects of a program to prevent incontinence-associated dermatitis 
in older patients. A pilot study conducted over five days found that the PAT-T score assessment results before and after 
the trial were not significantly different between the experimental and control groups. The intervention of a nursing 
prevention and care program by applying Lithospermum oil can improve skin irritation and time of excreta and reduce 
the risk of IAD.6,7 Skin irritation from excreta is reduced by visiting and cleaning excreta during nursing procedures, 

Table 7 Comparison Number of IAD Cases After Receiving the Program by the Adjusted Binary Logistic 
Regression Analysis

Day 5th Experimental (N = 58) Control (n = 57) t/wald df p-value OR 95% CI

n % n % Lower Upper

Not IAD 30 88.20 25 73.53 3.06 1 0.04 0.16 0.02 1.25
IAD 4 11.80 9 26.47

Note: Adjusted analysis general variables, including Types of Incontinence, Stool Characters, and White Blood Cell.
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exposing the skin to air for more than 30 minutes per day, and using Lithospermum oil to separate excreta from skin 
contact.1,19 Contributing factors need to improve the general condition of patients in order to reduce the risk, which 
requires medical interventions. Based on a comparison of the risk of IAD evaluation results before and after the program 
in the experimental group showed no statistical significance; this means nursing can reduce or maintain the influencing 
factors and improve the physical state of patients by strengthening communication with doctors and jointly formulating 
the patient’s digestive tract management and nutrition plan. These factors lead to the limitation of nurses to control the 
risk factors of IAD. Nurses can protect patients’ skin through the intervention of nursing procedures, and at the same 
time, they should work with the medical staff to reduce the risk level of IAD.

According to the study results, the severity of IAD between the two groups on day five was higher in the control 
group than in the experimental group. Although the statistics did not show significance, the control group was higher than 
the experimental group when looking at the number of actual IAD cases. Nursing prevention and care protocols using 
Lithospermum oil can be used to prevent the occurrence of IAD and protect the skin. In the study by Park et al,25 

interventions were shown to reduce the severity of IAD in patients. Fungal rashes occurred in three patients in the control 
group but not in the experimental group. All three patients who experienced fungal rashes had significant itching 
symptoms, making it difficult to sleep at night and affecting their rest. Lithospermum oil can form a protective layer on 
the skin surface of the patient and separate the skin from the pad, preventing the pad from sticking tightly to the skin and 
causing the skin to become infected with a fungal rash.26,27

This study showed that the incidence of IAD was 11.8% in the experimental group and 26.5% in the control group. The 
number of IAD cases in the experimental group was significantly lower than in the control group, and the difference was 
statistically significant. Findings from the study were consistent with previous studies that the incidence of IAD in the 
experimental group was 8.1%, and the control group was 27.1%, with a statistically significant difference.3 Montague et al28 

also used standardized nursing tools in their study to help nurses clarify their thinking and care for patients; the incident rate 
of IAD decreased after that. This study proved that although routine care can be used to maintain a level of risk, it is not 
enough to provide better outcomes like preventing or reducing the number of cases developed IAD after admission.

IAD emphasizes prevention as the main focus, and this study constructs a nursing prevention and care program by 
applying Lithospermum oil to conduct a detailed evaluation of patients based on their general situation, fecal incon
tinence, and IAD risk. Banharak et al1 reported that healthcare providers can use strategies for prevention and care for 
IAD among older adults, including assessment, causative factors management, cleansing, applying medical products, 
body positioning, nutrition promotion, health education and training, and outcome evaluation to prevent and care for 
IAD. Moreover, Lithospermum oil is often used for skin prevention and care in China, especially among infants with red 
buttocks.27,29 Then, both nursing strategies and applying Lithospermum oil can be used for skin care improvement, 
especially in decreasing the incidence rate of IAD among older ICU patients. The focus is on strengthening the 
implementation of standardized nursing and prevention interventions for patients and the standardized use of the skin 
protector Lithospermum oil. Researchers should start with patients and intervene to clean, moisturize, and protect the 
skin; conduct personnel training; observe and record skin conditions in each shift; strengthen medical and nursing 
cooperation; manage bowel movements reasonably; and avoid soaking the skin with excreta. Thus, the purpose of 
observing and protecting the patient’s skin is achieved, which can effectively reduce the occurrence of IAD. ICU patients 
have a critical condition with multiple diagnostics and treatment measures, and there are also many risk factors for IAD. 
This study strengthened the structured intervention training for the experimental group nurses, described the risks and 
severity of IAD, developed a skincare checklist, and promptly took different interventions based on the specific situation 
of the patient’s skin to achieve the best outcomes.

Limitations
The risk scores from PAT and the severity levels from IADIT measurement were narrow, such as 1–5, and this ICU still 
provides standard care and quick action when skin problems are found. Then, only the incidence rate of IAD between the 
control and experimental groups was statistically different; however, risk scores and severity levels could not prove 
a significant difference in this study. Other risk factors for IAD have not been included in this study, such as the 
allocation of human resources, hypoproteinemia, and antibiotics used. Then these variables should be explored for future 
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study. Seasonal factors were not considered in the study. During hot summer weather, patients sweat more, and their skin 
is damp, which increases the likelihood of developing dermatitis. Finally, the research on this topic is limited to the 
comprehensive ICU of this university hospital. It does not cover other specialized ICUs such as medical, surgical, 
cardiac, trauma, and burns intensive care units. There may be differences in the effectiveness of synchronous use in 
specialized ICU wards.

Conclusion and Recommendation
As a result, after applying the standardized prevention and care program with Lithospermum in the experimental group, the 
risk level of IAD was not different compared to that before the application. After implementing the intervention, this risk 
level was also not different between the experimental and control groups. The same finding was also found in the severity 
level evaluated by IADIT. Finally, the number of incidences of IAD in the experimental group was lower than in the control 
group. These proved that the intervention measures in this study effectively reduced the incidence rate of IAD.

A standardized nursing prevention and care program can help regulate nursing behavior, guide clinical work, and 
improve care for incontinence patients. Incorporating these procedures into daily practice can reduce skin problems. 
Lithospermum oil, an easily accessible over-the-counter skin protector, has been proven effective in preventing IAD. It is 
recommended for early use in high-risk patients based on PAT scores. Since the data collection period for this study was 
relatively short, future research should extend the timeframe to assess the long-term effectiveness of the prevention and 
care program. Researchers should also expand the sample size and conduct studies in other types of ICU to enhance 
generalizability and improve skin care outcomes for older ICU patients. Further studies should explore effective 
incontinence management strategies to help control IAD. Additionally, future research should measure and evaluate 
other factors, such as skin quality, acid-base balance, and moisture levels, to obtain more reliable data.
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