
C L I N I C A L  T R I A L  R E P O RT

The Effects of a Nursing Program Applying Zinc 
Oxide Mixed with Petroleum Jelly and Centella 
Asiatica Mixed with Aloe Vera on Skin Indicators 
Among Older Patients in Semi-Intensive Care 
Units: A Pilot Study
Somphorn Chaisomsee1, Samoraphop Banharak 2, Chakkarin Sommana2, 
Sarunya Tuntiyasawasdikul3, Supin Sim-im1, Khanisorn Ransinyo2, Panita Limpawattana 4, 
Waraporn Deesui5, Porntip Pimpun1, Teerawat Somkamsri1, Orada Seeharach1

1Nursing Department, Srinagarind Hospital, Khon Kaen University, Khon Kaen, Thailand; 2Department of Gerontological Nursing, Faculty of Nursing, 
Khon Kaen University, Khon Kaen, Thailand; 3Center for Research and Development of Herbal Health Products, Faculty of Pharmaceutical Sciences, 
Khon Kaen University, Khon Kaen, Thailand; 4Department of Internal Medicine, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand; 
5Department of Internal Medicine, Namphong Hospital, Khon Kaen, Thailand

Correspondence: Samoraphop Banharak, Email sbanharak@kku.ac.th

Abstract: Incontinence-associated dermatitis (IAD) is commonly observed in older patients admitted to intensive or semi-intensive 
care units, particularly those who are unable to perform daily activities independently or have restricted mobility. Once IAD occurs, it 
causes discomfort, pain, and loss of self-confidence, as well as increases the financial burden of treatment. This pilot study aimed to 
assess the feasibility of using a protective skin product to prevent and manage IAD in older patients. We applied a double-blind, 
randomized, block-controlled trial with a two-group pre-posttest design for this study. The study included 20 older patients admitted to 
a semi-intensive medical care unit. Ten participants received a nursing program that applied zinc oxide mixed with petroleum jelly, and 
another 10 received the same nursing program but with Centella Asiatica mixed with aloe vera. We measured the risk and severity of 
IAD, assessed skin moisturizer and skin pH, and analyzed data using both quantitative and qualitative methods. The results 
demonstrated that both tested products effectively prevented and managed IAD in older patients. They contributed to reducing the 
risk and severity of IAD, enhancing skin hydration, and maintaining a mildly acidic skin pH. The findings of this pilot study confirm 
the feasibility of using these products for older patients with incontinence. Additionally, the products were easy to apply, exhibited 
appropriate viscosity, created a protective barrier for the skin, reduced inflammation, and facilitated skin recovery from IAD. However, 
further studies with larger sample sizes and more rigorous research designs are needed to validate these findings comprehensively. 
Protocol Registration: TCTR20240910009 (September 10, 2024).
Keywords: incontinence associated dermatitis, aged, critical care, skin care, dermatitis

Introduction
Incontinence-associated dermatitis (IAD) refers to inflammation, irritation, or damage to the skin around the buttocks and 
genitals.1–3 It is a form of dermatitis caused by prolonged exposure to moisture, often from urine or feces.2 It is 
commonly caused by the inability to control bowel movements, leading to prolonged skin contact with urine or feces and 
irritation. Other contributing factors include harsh skin scrubbing or rubbing, bathing in too hot or too cold water, the use 
of inappropriate skin protection products, and a lack of knowledge or understanding about the prevention and care of 
incontinence-associated dermatitis, both by healthcare professionals and caregivers.2,4 Incontinence-associated dermatitis 
is widespread among older patients who are hospitalized.
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The higher prevalence of this condition among older adults can be attributed to age-related changes in the skin. As 
individuals age, their skin undergoes various degenerative processes, such as thinning, a reduction in the underlying fat 
layer, diminished skin moisture, dry skin, and a decrease in the function of sweat and sebaceous glands, all of which 
contribute to skin dryness.5 Additionally, older adults exhibit key characteristics, often summarized as “RAMPS” which 
can be explained as follows: 1) Reduced body reserve: The skin of older adults becomes thinner and less resistant to 
irritation and friction. It also lacks moisture and protective barriers, which, along with a reduced ability to control 
excretion, increases the risk of incontinence-associated dermatitis. Furthermore, the immune response to detect and 
eliminate pathogens is slower, leading to delayed wound healing.5 2) Atypical presentation: It often leads to unclear 
dermatitis symptoms, making it challenging to distinguish from pressure ulcers, which require different causes and care 
approaches. 3) Multiple pathologies and 4) Polypharmacy: Older adults often face multiple health issues and require 
various medications for treatment. Many of these conditions, such as diabetes and high blood pressure, can hinder tissue 
recovery. In addition, the use of multiple medications can impact bodily functions. Diuretics, for example, can affect 
urinary control. At the same time, antibiotics, especially when taken in large doses or over prolonged periods, can lead to 
watery stools and disrupt bowel control, calling antibiotics inducing diarrhea. 5) Social adversity: Families and society 
often lack sufficient knowledge and understanding of how to care for older adults with incontinence-associated 
dermatitis. As a result, there is an increased risk of its occurrence, and when it does happen, it becomes difficult to 
manage, leading to delayed healing.6

Studies have identified several factors that increase the risk of developing IAD among older patients, namely 
excessively moist or dry skin, alkaline skin, fungal or bacterial infections, friction, aging, malnutrition (especially protein 
deficiency), watery stools or gastrointestinal infections, obesity, and poor oxygen and blood circulation.2,7 These factors 
place older patients in intensive or semi-intensive medical care units at a high risk of developing IAD. Since intensive or 
semi-intensive medical care units treat patients with severe conditions and perform life-saving procedures such as 
intubation, dialysis, high-risk medications, and sedatives, patients are often restricted in their mobility and ability to 
perform activities of daily living. These treatment conditions increase the incidence of IAD, particularly in older patients’ 
skin, which is more vulnerable when exposed to feces or urine with high alkalinity (pH greater than 8) and digestive 
enzymes found in feces that can damage the skin.8 Even brief exposure, as short as 10 to 15 minutes, can result in IAD.2

A survey on the prevalence of incontinence in older adults revealed rates ranging from 16% to 78%.2 When 
categorized by type, urinary incontinence in hospitals was found to have a prevalence of 60–70%, while fecal 
incontinence in intensive care units reached 36%.9 An assessment of the risk of IAD in older patients showed that one 
in four patients admitted to the ward was at very high risk.2,3 A survey on the incidence of IAD in hospitals found a range 
of 5.6% to 46%,7 with rates of 20.67% in semi-intensive care units10 and 22.8% in intensive care units.7 A study on the 
incidence of IAD revealed that it typically occurred on the fourth day of hospitalization (within 1–6 days).9 IAD can be 
categorized as mild to moderate in 5.2% of cases and severe in 2.4%.9 IAD has a wide range of impacts, affecting 
patients, caregivers, and hospitals. Physically, patients may experience pain, burning, bleeding, infection, and insomnia. 
Mentally, they may struggle with anxiety about wound healing, loss of self-image, and depression. For families, it can 
cause anxiety, increased caregiving responsibilities, and additional financial burdens. Hospitals are also impacted, 
including extended hospital stays, increased bed occupancy, higher overall hospitalization costs, and additional treatment 
expenses for IAD.11 Studies also found that older patients with IAD were 10 times more likely to develop pressure ulcers 
than those without dermatitis.2,4 Furthermore, they can face an increased risk of wound and bloodstream infections.12 

Therefore, it is vital for healthcare professionals, especially nurses, to implement comprehensive care plans to prevent 
and effectively manage IAD in older patients.

The study on nursing processes for the prevention and care of IAD in older patients identified eight key activities: 1) 
providing knowledge on the prevention and care of IAD to healthcare personnel, older patients, and their caregivers, 2) 
assessing the risk of developing IAD in older patients, both for those who have not yet developed it and those who have, 
including assessing the severity of the condition, 3) identifying the underlying causes and risk factors for IAD in older 
patients and addressing these factors, which may involve a multidisciplinary team, including doctors, nurses, and 
pharmacists, 4) gently cleaning the skin using techniques suitable for older patients, such as avoiding excessive scrubbing 
and using mildly acidic cleaning products that are appropriate for their skin condition, 5) applying skin protection 
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products that offer a barrier against waste, such as zinc oxide, petroleum jelly, or 3M Cavilon products, 6) repositioning 
the patient at least every two hours to minimize skin contact with waste and to promote ventilation, 7) promoting 
nutrition for older patients by providing a balanced diet that includes all five food groups, with a particular emphasis on 
protein to support wound healing, and 8) assessing outcomes, using criteria such as the incidence and severity of IAD, 
assessing the risk of IAD, checking the skin surface pH and moisture.2 From the literature review and practice, limited 
products are available on the market. The prices are also high compared to the product quantity. In addition, there is 
a lack of studies on the use of Thai herbs as potential treatments for IAD.

Research on the effectiveness of products in preventing IAD in hospitalized patients has been conducted. One study 
compared zinc oxide, petroleum jelly, and a combination of both, finding that the mixed formula was the most effective 
in preventing and treating IAD.13 Studies that compared zinc oxide with 3M Cavilon also found that 3M Cavilon was the 
most effective product for preventing and treating IAD.14,15 However, in practice, patients or their relatives must 
purchase skin protection products to prevent IAD, which are often expensive and difficult to find. Upon reviewing 
domestic and international literature, there is no evidence of using Thai herbs with skin-protecting and anti-inflammatory 
properties in the formulation of creams for preventing and treating IAD. The literature on Thai herbs known for their 
ability to protect the skin, increase moisture, reduce inflammation, and promote wound healing was reviewed. Aloe vera 
and centella asiatica possess these beneficial properties. Aloe vera, in particular, helps heal wounds and moisturize the 
skin. Moreover, studies have confirmed that Aloe vera possesses antifungal, antibacterial, and anti-inflammatory proper
ties. It helps reduce swelling of wounds within 24 to 48 hours and promotes new skin regeneration within five to six days. 
The wound-healing benefits of Aloe vera are significant as it helps reduce the risk of infection.11,16 Centella Asiatica, on 
the other hand, contains triterpenoid glycosides, including Asiatic acid, asiaticoside, and Madecassoside,17 which help 
promote wound healing and reduce skin inflammation. Moreover, these compounds have been found to accelerate 
collagen production, further stimulating the wound-healing process.18 Both herbs possess properties that can prevent and 
treat IAD and improve skin moisture. Based on these evidences, we were motivated to investigate the effects of using the 
products to prevent and manage IAD in older patients. This study was conducted by a multidisciplinary team that focused 
on the development and feasibility of using the products to prevent and treat IAD in older patients admitted to semi- 
intensive medical care units.

Objective
This pilot study aimed to assess the feasibility of integrating nursing activities with skin protection and care products for 
incontinence-associated dermatitis in older patients by comparing centella asiatica mixed with aloe vera and zinc oxide 
mixed with petroleum jelly.

Research Methodology
Design
This was a double-blind, randomized pilot study with a block-controlled trial and a two-group pre-posttest design. Both the 
participants and the assessors were blinded to which group was the experimental group and which was the control group. 
Quantitative and qualitative data were collected to provide comprehensive insights into the findings, which reflect the 
feasibility of using and measuring the effectiveness of the products for the prevention and treatment of IAD in older patients.

Setting and Sampling
The samples were selected using the randomization block method from older patients admitted to the semi-intensive 
medical care unit of a super tertiary university hospital in the northeastern region of Thailand. The inclusion criteria 
were: 1) new patients aged 60 years and older, both male and female, admitted to the semi-intensive medical care unit, 
either through new admissions from the emergency department or transfers from other wards; 2) patients or first-degree 
relatives who could provide consent to participate in the study; 3) having urinary/fecal incontinence, with watery stools 
occurring at least three times within 24 hours;19 and 4) presence of IAD. The exclusion criteria were: 1) receiving 
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palliative care; 2) patients with allergies to topical zinc oxide, petroleum jelly, Centella Asiatica, or Aloe vera. A 2-hour 
forearm test was conducted, and any cases of itching or rash led to exclusion from the study.

The allocation concealment was performed using colored stickers to differentiate the types of products, ensuring that 
both the older patients and the assessors were unaware of which product each participant received. The older patients 
were assessed based on the inclusion criteria and then randomly selected using the block randomization technique until 
20 older patients were chosen (Figure 1).

Intervention
The nursing program for preventing and caring for IAD consisted of eight activities. The program’s validity was proved, 
yielding a content validity index (CVI) of 1.00 and an index of item-objective congruence (IOC) of 0.873. The eight 
activities were as follows.

The first activity was education and skill training on IAD management. This activity involves providing knowledge 
and practical training on preventing and managing IAD. It includes hands-on practice on assessment using standardized 
assessment tools, interpreting assessment results, IAD management, and secondary infection control. Additionally, 
participants were trained to recognize early signs of IAD and understand the importance of proper skin care to minimize 
the risk of IAD. The second activity was risk and severity assessment. We assessed the risk of IAD using the PAT-T scale 

Assessed for eligibility 
(n = 31) Exclusions (n = 11)

1) Received palliative care in 
the final stage (n = 11)
2) Allergic to topical zinc 
oxide, petroleum jelly, topical 
Centella Asiatica, and aloe 
vera after a 2-hour patch test 
on the inner forearm (n = 0)

Randomization (n=20)

Allocated to
Intervention 1 (n=10)

Allocated to
Intervention 2 (n=10)

Follow-up (n=10)

Loss to Follow-up
(n=0)

Loss to Follow-up
(n=0)

Intervention 2
Zinc oxide mixed petroleum jelly

Intervention 1 
Centella Asiatica mixed with Aloe Vera

Intention to treat (ITT)
analysis
(n=10)

Follow-up (n=10)

Intention to treat (ITT)
analysis
(n=10)

Enrollment

Allocation

Follow-Up

Analysis

Figure 1 Consort diagram.
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while using the IADIT-T scale assessed severity. Skin hydration was evaluated using the SkinUp device, and the skin’s 
pH was measured using the Skin pH Meter HI981037. The third activity involved identifying causes, contributing 
factors, and management strategies. This activity focused on identifying and managing the causes and risk factors 
associated with IAD, then collaborated with attending physicians to address these factors and minimize risks. The fourth 
activity was skin cleansing. We cleaned the perineal and genital areas with two to three drops of pH-balanced baby liquid 
soap (pH 4.0–6.8) and rinsed with 0.9% normal saline solution (NSS). The skin was gently patted dry with a soft towel, 
avoiding rubbing or scrubbing to prevent irritation.

The fifth activity was the application of protective skin products. This activity was divided into two groups. Group one 
received standard nursing care and applied an herbal-based protective product containing Centella Asiatica and Aloe Vera. 
However, group two received standard nursing care with a protective product containing zinc oxide and petroleum jelly. Both 
groups apply the designated product twice daily (morning and evening). If patients experience urinary or fecal incontinence, 
skin cleansing is performed according to protocol, followed by reapplication of the protective products. The sixth activity was 
repositioning the patient. Patients were repositioned every two hours, alternating between the left and right lateral positions to 
minimize prolonged exposure to urine or feces and promote air circulation. We monitored bowel and bladder function every 
two hours. The seventh activity was nutritional support. This activity includes collaborating with the attending physician to 
assess patients’ nutritional needs, ensuring adequate high-protein intake to promote skin healing and recovery from IAD, 
administering enteral feeding slowly over 3–4 hours to prevent diarrhea, monitoring for potential milk protein allergies in 
older patients, and observing adverse reactions to oral or enteral electrolyte supplements, such as elixir KCl and phosphate 
mixture. The final activity was outcome evaluation. We evaluated outcomes on day 7th after completing the program using the 
PAT-T scale, IADIT-T scale, SkinUp, and Skin pH Meter HI981037.

Data Collection Instruments
Five experts, including a doctor, two nursing lecturers, and two nurses, validated the quality of the data collection instrument. 
The content validity index (CVI) for all instruments was 1.00.3 The instruments consisted of three parts, as follows:

Part 1: General information record form (7 items): This included gender, age, weight, height, BMI, education, and 
occupation.

Part 2: Illness record form (15 items). It included the date of hospital admission, date of admission to the semi-intensive 
medical care unit, date of conducting research, initial diagnosis, underlying conditions, APACHE II score, antibiotics use, 
laxatives use, anesthesia use, level of consciousness, albumin levels, malnutrition screening using SPENT, Nutrition 
Screening Tool and Nutrition Alert Form (NAF), ability to perform activities of daily living using Barthel Activities of 
Daily Living Scale, urinary/fecal continence, use of excretory support devices, and use of oxygen or ventilator.

Part 3: Skin indicators record form: The following instruments were used for assessing IAD risk, the severity of IAD, 
skin surface pH, and skin surface moisture levels:

3.1 Thai Version of Perineal Assessment Tool (PAT-T):10 It was used to assess the risk based on the following four 
factors: 1) the severity and concentration of the irritant, 2) the duration of absorbent change, 3) the condition of the skin 
in the pelvic area, and 4) contributing factors such as hypoalbuminemia, antibiotic use, tube feeding, or gastrointestinal 
infection. The score ranges from 4 to 12 points, with a score of 4 −7 points indicating low risk and 8 −12 points 
indicating high risk.

3.2 Thai Version of Incontinence-Associated Dermatitis Intervention Tool (IADIT-T):20 This tool was used to assess 
patients developing IAD, categorized into severity levels as high risk, early IAD, moderate IAD, severe IAD, and fungal- 
appearing rash.

3.3 SkinUp:21 This tool was used to assess skin surface moisture, with 0–39% indicating dry skin, 40–60% indicating 
normal skin moisture, and 61–100% indicating excessive skin moisture.

3.4 Meter HI981037: An electrode was used to measure the skin surface pH directly. The instrument has a pH range of 0.00 
to 12.00, with a resolution of 0.01 and an accuracy of ±0.05 pH, as tested by Neonics Co., Ltd. A pH less than 7 indicates an 
acidic environment, a pH of 7 indicates a neutral environment and a pH greater than 7 indicates an alkaline environment.

3.5 Daily bowel record form: This form was used to record the assessment of the frequency of bowel movements, the 
frequency of changing absorbent products, the amount of stool, and the characteristics of the stool using the Bristol Stool Chart.
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Research Ethics
This study complied with the Declaration of Helsinki and was reviewed and approved by the Human Research Ethics 
Committee of Khon Kaen University, under the approval number: HE 671267, on August 27, 2024. The protocol 
registration was completed in the TCTR database, with registration number TCTR20240910009, on September 10, 2024. 
A clear explanation of the research topic, objectives, procedures, data collection timeline, and potential study benefits 
was provided during data collection. The older patients or their first-degree relatives with decision-making authority 
independently consent or refuse participation voluntarily. They were also informed that they could withdraw from the 
study without impacting their treatment. Photographs of selected case studies were taken before and after the interven
tions to document skin changes and healing. Only the perineal and buttocks areas were captured, ensuring patient 
anonymity and preserving privacy. The different characteristics of patients and severity levels of IAD among ICU 
patients were considered for providing various skin conditions and care strategies. Participants received study informa
tion and decided to participate in this study by signing the informed consent. Moreover, the patients consented to their 
cases being published. All collected data were kept confidential, and the overall research results were presented.

Data Collection Process
After obtaining ethics approval and completing the protocol registration, a letter was submitted to the ward administrator 
requesting permission to collect data. A meeting was held with the head nurse and registered nurses to clarify the data 
collection process, ensuring mutual understanding and compliance. The nurses responsible for caring for the samples 
were trained in the program and completed the training following the program for seven days. The initial assessments 
were carried out by a research assistant who was not involved in the ward’s daily operations. The assessments included 
risk assessment, severity of IAD, skin surface pH, and skin surface moisture. Additionally, the participants received all 
eight activities outlined in the program. The nurse lead of each shift assessed the progress using a checklist.

Data Analysis
In this pilot study, quantitative data were collected from 20 case studies. The data analysis was conducted and divided 
into three parts. Part 1: General information was analyzed using descriptive statistics, including percentage, mean, 
standard deviation, median, minimum, and maximum values. Differences in enumerated data were compared using the 
Chi-square test or Fisher’s exact test. Part 2: Continuous variables, including the risk scores for incontinence-associated 
dermatitis, skin surface pH, and skin surface moisture, were analyzed using non-parametric statistics. The comparison 
within groups before and after receiving the program was performed using the Wilcoxon signed-rank test. In contrast, the 
comparison between groups was conducted using the Mann–Whitney U-test. Part 3: The group variable, the incidence of 
incontinence-associated dermatitis, was analyzed using McNemar’s test. The severity was further analyzed using 
descriptive statistics, and the results were presented in tables and discussed. In addition, qualitative data were analyzed 
from 10 case studies (five cases from Experiment 1 and the other five from Experiment 2). The results were discussed to 
highlight differences in experimental results, with comparative images presented before and after the experiment.

Results
Possibility of Using the Nursing Program and IAD Products
The results of this pilot study confirmed the effectiveness of using Centella Asiatica mixed with Aloe vera product in 
treating IAD in older patients. The product’s properties were thoroughly examined, revealing that the Centella Asiatica 
mixed with Aloe vera product had the ideal viscosity, remained stable without separation, was white, and maintained an 
appropriate pH with low acidity. It also provided adequate moisture. When applied to the skin, it adhered well, was easy 
to clean, and could be stored at room temperature. In terms of efficacy, Centella Asiatica mixed with Aloe vera product 
was found to protect the skin from waste, reduce inflammation and irritation, lessen the severity of the condition, and 
alleviate IAD. The skin surface pH remained slightly acidic, and skin surface moisture increased to levels comparable to 
those achieved by the zinc oxide mixed with petroleum jelly product. However, the effectiveness of treating IAD was 
complemented by the 8-activity program, which contributed to the effective management of the condition.
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“The Centella Asiatica mixed with Aloe vera has a moisturizing thick, white, colorless cream texture, making it ideal 
for skin protection. It effectively treats IAD in older patients and is easy to rinse off” RN01031024.

“The Centella Asiatica mixed with Aloe vera is easy and convenient to use, providing enough amount for 5-7 days of 
use. It has a non-sticky cream texture that spreads easily, enhances skin moisture, protects the skin, and helps reduce 
inflammation and redness” RN02151024.

Quantitative Study Results
General Characteristics of the Sample Group
The sample consisted of 20 participants, evenly distributed between males and females, with a mean age of 75.35±7.17 
years. The majority were aged between 70 and 79 years (50%). Most participants had a normal body mass index (65%) 
and were retired government officers (60%). The primary reasons for hospital admission were respiratory diseases (60%) 
and bloodstream infections (60%), with 70% classified as severe cases. The most common comorbid conditions were 
hyperlipidemia (65%) and diabetes mellitus (60%), with no significant differences between the two groups (Table 1).

The Risk Factors for IAD in Older Patients
Most participants exhibited moderate levels of consciousness (80%) with an average Glasgow Coma Scale (GCS) score 
of 11.20±2.07. Most of the sample did not use sedatives (95%). Regarding bowel and bladder function, most received 
laxatives (70%) and antibiotics (90%), with 70% receiving two or more types. The Barthel Activities of Daily Living 

Table 1 Demographic Characteristics Among Older Patients (n=20)

Demographic Characteristics Intervention 1, n (%) Intervention 2, n (%) All, n (%) p-value

Sex 0.370C

Male 6 (60.00) 4 (40.00) 10 (50.00)

Female 4 (40.00) 6 (60.00) 10 (50.00)

Age (years) 0.33F

60 – 69 years 0 5 (50.00) 5 (25.00)
70 - 79 years 7 (70.00) 3 (30.00) 10 (50.00)

80 years up 3 (30.00) 2 (20.00) 5 (25.00)

(Min – Max) (73.00–83.00) (65.00–89.00) (65.00–89.00) 0.037M

(Mean ±S.D.) (77.90±3.51) (72.80±0.82) (75.35±7.17)

Weight  
(Min – Max) (36.00–75.00) (49.00–75.00) (36.00–75.00)

0.970M

(Mean ±S.D.) (60.20±11.74) (61.25±9.09) (60.73±10.23)

Height  
(Min – Max) (145.00–175.00) (142.00–175.00) (142.00–175.00)

0.761M

(Mean ±S.D.) (160.00±10.02) (158.20±9.79) (159.10±9.69)

Body mass index (kg / m2) 0.418F

Less than 18.50 1 (10.00) 0 1 (5.00)

18.50–24.99 7 (70.00) 6 (60.00) 13 (65.00)
More than 24.00 2 (20.00) 4 (40.00) 6 (30.00)

(Min – Max) (17.20–26.670) (20.40–33.33) (17.20–33.33) 0.650M

(Mean ±S.D.) (22.95±3.00) (24.63±4.31) (23.79±3.72)

Highest education level 0.554F

Primary school 5 (50.0) 6 (60.00) 11 (55.00)
Secondary school 2 (20.00) 2 (20.00) 4 (20.00)

Bachelor’s degree 3 (30.00) 1 (10.00) 4 (20.00)

Master’s degree up 0 1 (10.00) 1 (5.00)

(Continued)
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(ADL) assessment yielded an average score of 1.15±2.03. Nutritional risk assessment indicated that all participants were 
at risk of malnutrition (100%), with 80% experiencing severe malnutrition. Additionally, 80% of participants required 
oxygen therapy, 40% using a tracheostomy, and 40% using an endotracheal tube. Most participants were physically 
restrained (80%) and used disposable diapers for excretion management (100%). There were no significant differences 
between the two groups (Table 2).

Table 1 (Continued). 

Demographic Characteristics Intervention 1, n (%) Intervention 2, n (%) All, n (%) p-value

Occupation 0.760F

Unemployed 3 (30.00) 2 (20.00) 5 (25.00)
Agriculturist 3 (30.00) 3 (30.00) 6 (30.00)

Government 2 (20.00) 4 (40.00) 5 (60.00)

Seller/ business owner 1 (10.00) 1 (10.00) 2 (1000)
Others 1 (10.00) 0 1 (5.00)

Cause of admission (More than 1 answer can be given)
Respiratory Disease 7 (70.00) 5 (50.00) 12 (60.00) 0.650F

Cardiovascular Disease 2 (20.00) 3 (30.00) 5 (25.00) 1.000F

Congestive Heart Failure 3 (30.00) 2 (20.00) 5 (25.00) 1.000F

Chronic kidney disease 1 (10.00) 2 (20.00) 3 (15.00) 1.000F

Septic shock 7 (70.00) 5 (50.00) 12 (60.00) 0.650F

Infection 7 (70.00) 8 (80.00) 15 (75.00) 1.000F

Others 3 (30.00) 4 (40.00) 7 (35.00) 1.000F

APACHEII score 1.000F

0-19 score 3 (30.00) 3 (30.00) 6 (30.00)

More than 19 score 7 (70.00) 7 (70.00) 14 (70.00)
(Min – Max) (9.00–29.00) (19.00–29.00) (9.00–29.00) 0.676M

(Mean ±S.D.) (21.80±6.16) (23.50±3.66) (22.65±5.01)

Serum albumin level (g/dL) 1.000F

Less than 3.8 g/dl 10 (100) 9 (90.00) 19 (95.00)

Normal 0 1 (10.00) 1 (5.00)
(Min – Max) (2.00–3.10) (2.00–4.60) (2.00–4.60) 0.820M

(Mean ±S.D.) (2.52±0.39) (2.69±0.75) (2.61±0.59)

Notes: C =Chi-squared test, F=Fisher exact test, M=Mann Whitney U-Test.

Table 2 History of Illness and Risk Factor of Older Patients (n=20)

Demographic Characteristics Intervention 1, n (%) Intervention 2, n (%) All, n (%) p-value

Cause of admission (More than 1 answer can be given)
Respiratory Disease 7 (70.00) 5 (50.00) 12 (60.00) 0.650F

Cardiovascular Disease 2 (20.00) 3 (30.00) 5 (25.00) 1.000F

Congestive Heart Failure 3 (30.00) 2 (20.00) 5 (25.00) 1.000F

Chronic kidney disease 1 (10.00) 2 (20.00) 3 (15.00) 1.000F

Septic shock 7 (70.00) 5 (50.00) 12 (60.00) 0.650F

Infection 7 (70.00) 8 (80.00) 15 (75.00) 1.000F

Others 3 (30.00) 4 (40.00) 7 (35.00) 1.000F

(Continued)
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Table 2 (Continued). 

Demographic Characteristics Intervention 1, n (%) Intervention 2, n (%) All, n (%) p-value

APACHEII score 1.000F

0-19 score 3 (30.00) 3 (30.00) 6 (30.00)
More than 19 score 7 (70.00) 7 (70.00) 14 (70.00)

(Min – Max) (9.00–29.00) (19.00–29.00) (9.00–29.00) 0.676M

(Mean ±S.D.) (21.80±6.16) (23.50±3.66) (22.65±5.01)

Serum albumin level (g/dL) 1.000F

Less than 3.8 g/dl 10 (100) 9 (90.00) 19 (95.00)

Normal 0 1 (10.00) 1 (5.00)

(Min – Max) (2.00–3.10) (2.00–4.60) (2.00–4.60) 0.820M

(Mean ±S.D.) (2.52±0.39) (2.69±0.75) (2.61±0.59)

Chronic diseases (More than 1 answer can be given)
Hypertension 5 (50.00) 5 (50.00) 10 (50.00) 1.000C

Diabetes 6 (60.00) 6 (60.00) 12 (60.00) 1.000F

Hyperlipidemia 5 (50.00) 8 (80.00) 13 (65.00) 0.350F

Cardiovascular Disease 2 (20.00) 4 (40.00) 6 (30.00) 0.628F

Gout 0 2 (20.00) 2 (10.00) 0.474F

BPH 2 (20.00) 0 2 (10.00) 0.474F

COPD 3 (30.00) 3 (30.00) 6 (30.00) 1.000F

Dementia 3 (30.00) 1 (10.00) 4 (20.00) 0.582F

Stroke 4 (40.00) 1 (10.00) 5 (25.00) 0.303F

Hepatitis 1 (10.00) 4 (40.00) 5 (25.00) 0.303F

Anemia 0 3 (30.00) 3 (15.00) 0.211F

Chronic Kidney disease 1 (10.00) 4 (40.00) 5 (25.00) 0.303F

Others 2 (20.00) 4 (40.00) 6 (30.00) 0.628F

Consciousness (GCS) 0.665M

(Min – Max) (9.00–15.00) (9.00–15.00) (9.00–15.00)
(Mean ±S.D.) (11.10±2.18) (11.30±2.06) (11.20±2.07)

Level of Consciousness 1.000F

Moderate (9–12 score) 8 (80.00) 8 (80.00) 16 (80.00)
Severe (≤ 8 score) 2 (20.00) 2 (20.00) 4 (20.00)

Used of sedative drugs 1.000F

No 10 (00) 9 (90.00) 19 (95.00)

Yes 0 1 (10.00) 1 (5.00)

Used of laxative drugs 0.370F

Yes 4 (40.00) 10 (100.00) 14 (70.00)
No 6 (60.00) 0 6 (30.00)

Type of laxative drugs 0.423F

Senokot 2 (18.20) 2 (20.00) 4 (20.00)

Lactulose 1 (9.10) 5 (50.00) 6 (30.00)

Senokot and Lactulose 2 (18.20) 3 (30.00) 5 (25.00)

Used of antibiotic drugs 0.474F

Yes 8 (80.00) 10 (100.00) 18 (90.00)
No 2 (20.00) 0 2 (10.00)

(Continued)
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Table 2 (Continued). 

Demographic Characteristics Intervention 1, n (%) Intervention 2, n (%) All, n (%) p-value

Number of antibiotic drugs 0.448F

1 type 2 (20.00) 2 (20.00) 4 (20.00)
2 types 2 (20.00) 5 (50.00) 7 (35.00)

3 types 3 (30.00) 3 (30.00) 6 (30.00)

4 types up 1 (10.00) 0 1 (5.00)

Barthel Activities of Daily Living 0.000F

Less than 12 score (dependence) 10 (100) 10 (100.00) 20 (100.00)
(Min – Max) (0.00–6.00) (0.00–5.00) (0.00–6.00) 0.864M

(Mean ±S.D.) (1.40±2.46) (0.90±1.59) (1.15±2.03)

Risk of malnutrition (SPENT) 0.000F

High risk 10 (100) 10 (100) 20 (100.00)

Nutrition status (NAF) 1.000F

Moderate malnutrition 2 (20.00) 2 (20.00) 4 (20.00)
Severe malnutrition 8 (80.00) 8 (80.00) 16 (80.00)

(Min – Max) (13.00–18.00) (12.00–19.00) (12.00–19.00) 0.202M

(Mean ±S.D.) (16.40±1.71) (16.90±2.69) (16.60±2.21)

Used of the Oxygen therapies 1.000F

Yes 8 (80.00) 8 (80.00) 16 (80.00)

No 2 (20.00) 2 (20.00) 4 (20.00)

Type of the Oxygen therapies 0.801F

ET-Tube 4 (40.00) 4 (40.00) 8 (40.00)

TT-Tube 4 (40.00) 4 (40.00) 8 (40.00)

Used of Vasopressors 0.350F

Yes 2 (20.00) 5 (50.00) 7 (35.00)
No 8 (80.00) 5 (50.00) 13 (65.00)

Restrained 1.000F

Yes 8 (80.00) 8 (80.00) 16 (80.00)

No 2 (20.00) 2 (20.00) 4 (20.00)

Incontinence Management
Diaper 10 (100) 10 (100.00) 20 (100.00) 0.000F

Retrained Foley catheter 3 (30.00) 3 (30.00) 6 (30.00) 1.000F

Condom 4 (40.00) 1 (10.00) 5 (25.00) 0.303F

Stool examination 1.000F

Yes 6 (60.00) 7 (70.00) 13 (65.00)

No 4 (40.00) 3 (30.00) 7 (35.00)

Result of Stool examination 1.000F

Non infection 4 (40.00) 6 (60.00) 10 (50.00)

Infection 2 (20.00) 1 (10.00) 3 (15.00)

Bristol Stool Chart 0.147M

(Min – Max) (6.00–7.00) (5.00–7.00) (5.00–7.00)
(Mean ±S.D.) (6.60±0.52) (6.20±0.63) (6.40±0.60)

Notes: C =Chi-squared test, F=Fisher exact test, M=Mann Whitney U-Test.
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The Skin Indicators Within Group Comparison Before and After Intervention
Group Using Centella Asiatica Mixed with Aloe Vera 
Before the intervention, participants exhibited a high risk of developing IAD (9.00±0.91). After the intervention, the risk 
significantly decreased to a lower level (6.20±0.91) (p=0.004). The initial skin pH was within the neutral range (7.57±0.39), 
which shifted to a mildly acidic level post-intervention (6.84±0.28) (p=0.005). Skin moisture levels improved from a low 
value (10.15±0.29) before the intervention to a higher level (13.06±1.29) after the intervention (p=0.005) (Table 3).

Group Using Zinc Oxide Mixed Petroleum Jelly 
Initially, the risk of developing IAD was high (10.03±1.06), which significantly reduced to a lower level post-intervention 
(6.30±1.42) (p=0.004). The initial skin pH was neutral (7.40±0.32), which shifted to a mildly acidic level (6.27±0.14) 
(p=0.005). Skin moisture levels improved from a low value (10.13±0.14) before the intervention to a higher level (12.73 
±0.60) after the intervention (p=0.005) (Table 3).

The Skin Indicators Between Groups Comparison Before and After Intervention
The Risk assessment for IAD revealed no significant difference between the two groups before the intervention 
(p=0.221), and both groups demonstrated lower risk levels post-intervention with no significant difference (p=0.803). 
Similarly, initial skin pH levels showed no difference between the groups (p=0.427). For post-intervention, both groups 
exhibited a shift to mildly acidic skin pH with no significant difference (p=0.075). Initial skin moisture levels also 
showed no significant difference (p=0.563), and both groups exhibited increased moisture levels post-intervention 
without significant differences (p=0.940) (Table 4).

The Result of IAD Incidence Within Group Comparison Before and After Intervention
The group using Centella Asiatica mixed with aloe vera had IAD (100%) prior to the intervention. However, the 
incidence of IAD decreased to 80% after intervention (p=0.500). The group using Zinc oxide mixed with petroleum jelly 
initially had IAD (100%). However, the incidence decreased to 60% (p=0.125) after intervention (Table 5).

The Comparison of IAD Incidence and Severity Between Groups Before and After Intervention
Post-intervention, the incidence of IAD did not differ significantly between the two groups (p=0.680) (Table 6). 
However, within the Centella Asiatica mixed with the Aloe Vera group, 20% of participants recovered from IAD, and 
the severity of the condition decreased from severe and moderate levels to mild (80%). In the zinc oxide mixed 
petroleum jelly group, 40% recovered from IAD, and the severity reduced from severe to mild (50%) and moderate 
(10%) (Table 7). These findings suggest that both formulations effectively reduced the risk and severity of IAD in older 
patients, with no significant difference between the two interventions.

Table 3 The Comparison Risks of Incontinence-Associated Dermatitis and Biomarkers Before and After Receiving Interventions 
Within Group Comparison Among Older Patients (n=20)

Outcomes Intervention Before After Mean rank Sum of Rank Z P-value

Median Mean SD Median Mean SD

PAT-T score Intervention 1 10.00 9.00 0.91 6.00 6.20 0.91 5.50 55.00 −2.848 0.004

Intervention 2 10.00 10.30 1.06 6.00 6.30 1.42 5.50 55.00 −2.871 0.004

Skin surface pH Intervention 1 7.54 7.57 0.39 6.40 6.84 0.28 5.50 55.00 −2.810 0.005

Intervention 2 7.49 7.40 0.32 6.24 6.27 0.14 5.50 55.00 −2.805 0.005

Skin moisture Intervention 1 10.20 10.15 0.29 12.70 13.06 1.29 5.50 55.00 −2.812 0.005

Intervention 2 10.10 10.13 0.14 12.75 12.73 0.60 5.50 55.00 −2.807 0.005

Notes: Wilcoxon signed rank test.
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Table 4 The Comparison of IAD Risks and Biomarkers Before and After Receiving Interventions Between Groups Comparison 
Among Older Patients (n=20)

Measured 
Time

Outcome Intervention 1 Intervention 2 Mann– 
Whitney 
U-Test

Z P-value

Median Mean SD Mean 
Rank

Sum of 
Ranks

Median Mean SD Mean 
Rank

Sum of 
Ranks

Before PAT-T score 10.00 9.00 0.919 9.00 90.00 10.00 10.30 1.06 12.00 120.00 35.00 −1.223 0.221

Skin surface pH 7.54 7.57 0.39 11.45 114.50 5 (100) 7.49 7.40 0.32 104.00 40.50 −0.719 0.472

Skin moisture 10.20 10.15 0.29 11.30 113.00 10.10 10.13 0.14 9.70 97.00 42.00 −0.619 0.536

After PAT-T score 6.00 6.20 0.919 10.80 108.00 6.00 6.30 1.42 10.20 97.00 47.00 −0.250 0.803

Skin surface pH 6.40 6.84 0.28 12.85 128.50 6.24 6.27 0.14 8.15 81.50 26.50 −1.780 0.075

Skin moisture 12.70 13.06 1.29 10.60 106.00 12.75 12.73 0.60 10.40 104.00 49.00 −0.076 0.940

Notes: Mann–Whitney U-Test.

Table 5 The Comparison of the Incidence of Incontinence-Associated Dermatitis Cases Before and After Receiving 
Interventions Within Group Comparison Among Older Patients (n=20)

Outcome Intervention Intervention 1, n (%) Z P-value Intervention 2, n (%) Z P-value

No Yes No Yes

IADIT-T Before 0 10 (100.00) −1.414 0.500 0 10 (100.00) −2.000 0.125

After 2 (20.00) 8 (80.00) 4 (40.00) 6 (60.00)

Notes: McNemar’s Test.

Table 6 The Comparison of the Incidence of IAD Before and After Receiving Interventions 
Between Groups Comparison Among Older Patients (n=20)

Measured Time Outcome Incidence Intervention 1 Intervention 2 Z P-value

n (%) n (%)

Before 
After

IADIT-T No 0 0 0 1.00

Yes 10 (100.00) 10 (100.00)

After IADIT-T No 2 (20.00) 4 (40.00) 0.952 0.68F

Yes 8 (80.00) 6 (60.00)

Notes: F = Fisher exact test.

Table 7 The Comparison of the Severity of Incontinence-Associated Dermatitis Cases Before and After Receiving 
Interventions Among Older Patients (n=20)

Outcome Intervention Before n (%) After n (%)

High Risk Mild Moderate Severe Fungus High Risk Mild Moderate Severe Fungus

IADIT-T Intervention 1 0 2 (20.00) 4 (40.00) 4 (40.00) 0 2 (20.00) 8 (80.00) 0 0 0

Intervention 2 0 1 (10.00) 8 (80.00) 1 (10.00) 0 4 (40.00) 5 (50.00) 1 (10.00) 0 0
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Qualitative Study Results
Intervention 1 The Centella Asiatica Mixed with Aloe Vera Group
Case Study 1 
A 65-year-old female patient was admitted with pneumonia and septic shock, presenting with severe disease severity 
(APACHE II score = 22 points). The patient was at high risk for developing IAD (PAT-T score = 11 points), with 
contributing factors including: 1) overweight status (BMI = 31.22 kg/m²), 2) watery stools (Bristol stool chart type 7), 3) 
treatment with ATB Tazocin, 4) a lower albumin level (albumin = 2.3), 5) neutral skin pH of 7.98, and 6) low skin 
moisture (10.10). These factors led to moderate IAD. After seven days of treatment, the patient showed improvement, 
with the IAD starting to recover by day five. The risk assessment was reduced to low (PAT-T score = 6 points). The 
Centella Asiatica mixed with Aloe vera product resolved the underlying causes of IAD, increasing skin moisture to 13.10 
and restoring a slightly acidic pH of 6.40 (Figures 2 and 3).

Figure 2 Skin lesion of case 1 before receiving the program.

Figure 3 Skin lesion of case 1 after receiving the program.
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Case Study 2 
A 76-year-old female patient was admitted with congestive heart failure with UTI with septic shock and bedridden status, 
presenting with severe disease severity (APACHE II score = 29 points). The patient was at high risk for developing IAD 
(PAT-T score = 12 points), with contributing factors including: 1) overweight status (BMI = 26.32 kg/m²), 2) watery 
stools (Bristol stool chart type 7), 3) treatment with ATB Augmentin, 4) a lower albumin level (albumin = 2.0), 5) neutral 
skin pH of 8.15, and 6) low skin moisture (9.10). These factors led to severe IAD. After seven days of treatment, the 
patient showed improvement, with early/mild IAD. The risk assessment was reduced to low (PAT-T score = 5 points). 
Centella Asiatica mixed with Aloe vera product resolved the underlying causes of IAD, increasing skin moisture to 12.32 
and restoring a slightly acidic pH of 6.32 (Figures 4 and 5).

Figure 4 Skin lesion of case 2 before receiving the program.

Figure 5 Skin lesion of case 2 after receiving the program.
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Case Study 3 
A 73-year-old male patient was admitted with chronic obstructive pulmonary disease with acute exacerbation with pneumonia, 
presenting with severe disease severity (APACHEII score = 20 points). The patient was at high risk for developing IAD (PAT- 
T score = 10 points), with contributing factors including: 1) watery stools (Bristol stool chart type 6–7), 2) treatment with ATB 
Tazocin, 3) a lower albumin level (albumin = 2.1), 4) neutral skin pH of 7.13, and 6) low skin moisture (10.05). These factors 
led to moderate IAD. After seven days of treatment, the patient showed improvement, with early/mild IAD. The risk 
assessment was reduced to low (PAT-T score = 5 points). The Centella Asiatica mixed with Aloe vera product resolved the 
underlying causes of IAD, increasing skin moisture to 12.20 and restoring a slightly acidic pH of 6.62 (Figures 6 and 7).

Case Study 4 
A 69-year-old male patient was admitted with acute kidney injury on top of chronic kidney disease with septic 
encephalopathy, presenting with severe disease severity (APACHE II score = 22 points). The patient was at high risk 
for developing IAD (PAT-T score = 10 points), with contributing factors including: 1) watery stools (Bristol stool chart 
type 7), 2) treatment with ATB Tazocin and Ceftazidime, 3) a lower albumin level (albumin = 2.0), 4) unconsciousness, 5) 
neutral skin pH of 7.42, and 6) low skin moisture (10.00). These factors led to moderate IAD. After seven days, the 
patient showed improvement, with the IAD starting to recover by day six. The risk assessment was reduced to low (PAT- 
T score = 5 points). The Centella Asiatica mixed with Aloe vera product resolved the underlying causes of IAD, 
increasing skin moisture to 12.42 and restoring a slightly acidic pH of 6.71 (Figures 8 and 9).

Case Study 5 
A 72-year-old female patient was admitted with aspirate pneumonia with septic shock, presenting with severe disease 
severity (APACHE II score = 20 points). The patient was at high risk for developing IAD (PAT-T score = 11 points), with 

Figure 6 Skin lesion of case 3 before receiving the program.

Figure 7 Skin lesion of case 3 after receiving the program.
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contributing factors including 1) watery stools (Bristol stool chart type 6–7), 2) treatment with ATB Meropenem and 
Levofloxacin, 3) a lower albumin level (albumin = 2.4), 4) Gastrointestinal infection, 5) neutral skin pH of 7.98, and 6) 
low skin moisture (10.10). These factors led to moderate IAD. After seven days of treatment, the patient showed 
improvement, with the IAD starting to recover by day six. The risk assessment was reduced to low (PAT-T score = 6 
points). The Centella Asiatica mixed with Aloe vera product resolved the underlying causes of IAD, increasing skin 
moisture to 12.81 and restoring a slightly acidic pH of 6.61 (Figures 10 and 11).

Intervention 2 Zinc Oxide Mixed Petroleum Jelly
Case Study 6 
A 65-year-old male patient was admitted with hepatic encephalopathy, presenting with severe disease severity (APACHE II score 
= 25 points). The patient was at high risk for developing IAD (PAT-T score = 12 points), with contributing factors including: 1) 
watery stools (Bristol stool chart type 7), 2) treatment with ATB ceftriaxone, 3) a lower albumin level (albumin = 2.0), 4) 
unconsciousness, 5) neutral skin pH of 8.10, and 6) low skin moisture (10.00). These factors led to moderate IAD. After seven 
days of treatment, the patient showed improvement, with the IAD starting to recover by day seven. The risk assessment was 

Figure 9 Skin lesion of case 4 after receiving the program.

Figure 8 Skin lesion of case 4 before receiving the program.
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reduced to low (PAT-T score = 5 points). The Zinc oxide mixed petroleum jelly product resolved the underlying causes of IAD, 
increasing skin moisture to 11.79 and restoring a slightly acidic pH of 6.91 (Figures 12 and 13).

Case Study 7 
A 75-year-old male patient was admitted with aspirate pneumonia with septic shock, presenting with severe disease severity 
(APACHE II score = 20 points). The patient was at high risk for developing IAD (PAT-T score = 10 points), with 
contributing factors including: 1) watery stools (Bristol stool chart type 6–7), 2) treatment with ATB Ceftazidime and 
Tazocin, 3) a lower albumin level (albumin = 2.3), 4) neutral skin pH of 7.56, and 5) low skin moisture (10.00). These 
factors led to moderate IAD. After seven days, the patient showed improvement, with early/mild IAD. The risk assessment 
was reduced to low (PAT-T score = 6 points). Using Zinc oxide mixed with petroleum jelly products resolved the underlying 
causes of IAD, increasing skin moisture to 11.69 and restoring a slightly acidic pH of 6.81 (Figures 14 and 15).

Figure 11 Skin lesion of case 5 after receiving the program.

Figure 10 Skin lesion of case 5 before receiving the program.
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Case Study 8 
An 81-year-old female patient was admitted with a urinary tract infection with septic shock, presenting with severe 
disease severity (APACHE II score = 22 points). The patient was at high risk for developing IAD (PAT-T score = 10 
points), with contributing factors including: 1) watery stools (Bristol stool chart type 6–7), 2) treatment with ATB 
Meropenem and Levofloxacin, 3) a lower albumin level (albumin = 2.3), 4) neutral skin pH of 7.76, and 5) low skin 
moisture (10.10). These factors led to moderate IAD. After seven days of treatment, the patient showed improvement, 
with the IAD starting to recover by day six. The risk assessment was reduced to low (PAT-T score = 6 points). Using Zinc 
oxide mixed with petroleum jelly products resolved the underlying causes of IAD, increasing skin moisture to 12.10 and 
restoring a slightly acidic pH of 6.73 (Figures 16 and 17).

Figure 12 Skin lesion of case 6 before receiving the program.

Figure 13 Skin lesion of case 6 after receiving the program.
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Case Study 9 
A 70-year-old female patient was admitted with a hypertensive emergency with aspirate pneumonia with septic shock, 
presenting with severe disease severity (APACHE II score = 20 points). The patient was at high risk for developing IAD 
(PAT-T score = 10 points), with contributing factors including: 1) watery stools (Bristol stool chart type 6–7), 2) 
treatment with ATB Meropenem and Ceftazidime, 3) a lower albumin level (albumin = 2.2), 4) neutral skin pH of 
8.13, and 5) low skin moisture (9.89). These factors led to severe IAD. After seven days of treatment, the patient showed 
improvement, with early/mild IAD. The risk assessment was reduced to low (PAT-T score = 6 points). Using zinc oxide 
mixed with petroleum jelly resolved the underlying causes of IAD, increasing skin moisture to 12.30 and restoring 
a slightly acidic pH of 6.65 (Figures 18 and 19).

Case Study 10 
A 76-year-old female patient was admitted with aspirate pneumonia with septic shock, presenting with severe disease severity 
(APACHE II score = 22 points). The patient was at high risk for developing IAD (PAT-T score = 10 points), with contributing 
factors including: 1) watery stools (Bristol stool chart type 6–7), 2) treatment with ATB Tazocin, 3) a lower albumin level 
(albumin = 2.4), 4) neutral skin pH of 7.82, and 5) low skin moisture (10.10). These factors led to the severity of IAD. After 
seven days, the patient showed improvement, with early/mild IAD. The risk assessment was reduced to low (PAT-T score = 6 
points). Using Zinc oxide mixed with petroleum jelly products resolved the underlying causes of IAD, increasing skin 

Figure 15 Skin lesion of case 7 after receiving the program.

Figure 14 Skin lesion of case 7 before receiving the program.
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moisture to 12.10 and restoring a slightly acidic pH of 6.79 (Figures 20 and 21). The graphs demonstrated the changes and 
improvements in skin indicators for 20 participants were demonstrated (Figures 22–25).

Discussion
IAD is a common problem among older patients admitted to intensive or semi-intensive care units.2,22 This condition is 
caused by prolonged exposure to urine and feces, leading to skin erosion, swelling, inflammation, and discomfort, such as 
pain and burning. These symptoms significantly affect the quality of life for hospitalized patients. After applying the 
product containing Centella Asiatica mixed with Aloe vera to areas affected by IAD, the skin showed improvement after 
seven days, with reduced inflammation, diminished redness, and increased moisture. The Centella Asiatica mixed with 
Aloe vera formulation helps form a protective barrier on the skin, shielding it from waste such as urine and feces.23 

Centella extract has known properties to reduce skin inflammation, promote wound healing, relieve pain, and stimulate 

Figure 17 Skin lesion of case 8 after receiving the program.

Figure 16 Skin lesion of case 8 before receiving the program.
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collagen production, all contributing to increased skin surface moisture.18 Aloe vera is lightweight on the skin and is 
known for its ability to soothe inflammation, reduce redness from irritation and burns, and enhance skin hydration.11,16 

These results align with the findings of Stepán et al (2014),24 investigating the effectiveness of herbal extract cream in the 
treatment of pressure ulcers. The study demonstrated that herbs can reduce inflammation, promote wound healing, and 
accelerate recovery. Similarly, Winkfield et al (2024)25 examined the keratin-based topical cream containing protein 
components that enhance skin surface moisture. This study revealed that the cream effectively treated burning and 
radiation dermatitis in breast cancer patients. The study above highlights that when developing creams or products, it is 
crucial to consider the specific purpose and properties of the ingredients to ensure their suitability for the intended use. 
Our pilot study, which tested the use of the product combining Centella Asiatica mixed with Aloe Vera, demonstrated 
that such a formulation effectively treated IAD.

The comparison between the Centella Asiatica mixed with Aloe vera product and the zinc oxide mixed with 
petroleum jelly product revealed that both were feasible for patients to use in a clinical setting and effectively treated 
IAD in older patients. No significant differences were observed between the two groups in this study, as both had similar 
contexts, general characteristics, and health conditions. Therefore, the Centella Asiatica mixed with Aloe vera product 

Figure 18 Skin lesion of case 9 before receiving the program.

Figure 19 Skin lesion of case 9 after receiving the program.
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was as effective as the zinc oxide mixed with petroleum jelly in protecting and treating IAD in older patients. Zinc oxide 
mixed with petroleum jelly is a well-established treatment in modern and standard medicine for IAD in critically ill 
patients.13 Based on the feedback from the nurse who applied the two products for this pilot study, Zinc oxide mixed with 
petroleum jelly has an appropriate viscosity, is moisturizing, easy to apply, and simple to clean, allowing for clear skin 
assessment, similar to the developed product was made from Thai herbal plants. Additionally, Thai herbal plants have 
properties that help reduce inflammation, decrease redness, increase moisture, and promote faster wound healing.11,18 As 

Figure 21 Skin lesion of case 10 after receiving the program.

Figure 20 Skin lesion of case 10 before receiving the program.
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locally available plants, it enhances the use of Thai herbs in treating IAD. This finding aligns with Brunner et al’s 
(2012)26 and Pather et al (2017)22 research, examining the products designed to protect skin from IAD. These products 
demonstrated key properties: 1) forming a protective layer on the skin, 2) being lightweight and easy to apply, allowing 
for practical skin assessment, and 3) increasing skin surface moisture. Therefore, with its anti-inflammatory, moisturiz
ing, and skin-barrier properties, Centella Asiatica mixed with Aloe vera is a practical and effective treatment for IAD in 
older patients, serving as a modern standard treatment, similar to zinc oxide mixed with petroleum jelly.

Our product contains coconut oil, beeswax, lanolin, shea butter, Aloe vera, and Centella Asiatica. These ingredients 
increase skin moisture and provide the appropriate viscosity to protect the skin from waste. Centella Asiatica contains 
triterpenoid glycosides, asiatic acid, asiaticoside, and madecassic acid (also known as Madecassol).17 It has properties 
that promote wound healing and reduce skin inflammation, while Aloe vera is effective in killing fungi and bacteria and 

P
A

T
 S

co
re

0

2

4

6

8

10

12

Centella Asiatica mixed with Aloe Vera Zinc oxide mixed petroleum jelly

PAT_Pre PAT_Post

Figure 22 The changes in risk of IAD before and after receiving the program.
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reducing inflammation. Aloe vera helps reduce swelling of wounds within 24 to 48 hours, and new skin forms by days 
5–6. Accelerating wound healing is beneficial in preventing infection.16 The results of this study were consistent with 
previous findings, showing that after the intervention, the experimental group experienced a reduction in the severity and 
incidence of IAD, inflammation, and redness. Patients reported feeling more comfortable, with burning and pain 
alleviated within seven days. Compared with zinc oxide mixed with petroleum jelly, the experimental product was 
equally effective in protecting the skin and treating IAD in older patients.13 This result is in line with the study by Kon 
et al (2017),27 which compared the 3M Cavilon product to standard nursing care in older female patients and found that 
the experimental group, using 3M Cavilon, had better skin protection than the group receiving standard care. Like the 
product used in this study, 3M Cavilon cream can protect the skin from waste contact, increase skin moisture, reduce 
inflammation, and promote wound healing. This study also indicated that the Centella Asiatica mixed with Aloe vera 
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product helped increase skin surface moisture, adjusted the skin surface pH to a more suitable level, and was quickly 
absorbed into the skin, further enhancing wound healing and promoting faster recovery.

A study indicates that healthy skin typically has a slightly acidic pH ranging from 4.1 to 5.8.8 In this study, the 
product developed by the researcher team contained ingredients with a slightly acidic pH, which is ideal for maintaining 
skin balance. This pH level supports faster wound healing and inhibits the growth of bacteria and microorganisms, thus 
preventing skin infections.8 Moreover, the study revealed that the samples did not experience recurrent infections and 
successfully recovered from IAD. These results are consistent with findings from Glass et al (2021)12 and Kone et al 
(2017),27 investigating the effectiveness of 3M Cavilon products in critically ill patients with IAD. The 3M Cavilon 
products’ skin-coating properties can protect the skin from highly alkaline waste. The study demonstrated that the 
product effectively balanced the skin surface pH to a slightly acidic, facilitating faster wound healing and preventing skin 
infections. Sommana et al (2024)3 explored the feasibility of using the nursing program to prevent IAD by applying zinc 
oxide and petroleum jelly skin protection products among older patients. Zinc oxide mixed with petroleum jelly coats the 
skin and prevents waste from penetrating. After the experiment, the results showed that the products effectively protected 
the skin. It adjusted the skin surface pH to a slightly acidic level, which was well-suited to the skin condition and 
prevented the development of associated dermatitis in older patients.

However, for the prevention and management of associated dermatitis in older patients, alongside using the skin 
protection product developed by the researcher team, which was Centella asiatica mixed with Aloe vera, it is essential to 
implement eight comprehensive nursing activities, including: 1) providing knowledge, 2) conducting assessments, 3) 
identifying causes and risk factors, and addressing them, 4) performing proper cleaning, 5) applying skin protection 
products, 6) repositioning patients, 7) promoting nutrition, and 8) evaluating outcomes. These eight activities were 
derived from a systematic literature review by Banharak et al (2021).2 This study’s control and experimental groups 
followed the same program, and their demographic characteristics were comparable. However, the fifth activity differed, 
as the experimental group received Centella asiatica mixed with Aloe vera. In contrast, the control group was given zinc 
oxide mixed with petroleum jelly, a widely accepted treatment for IAD. The results showed that the effectiveness of 
treating IAD in older patients was not different between the two groups suggesting that the program, combined with the 
use of Centella asiatica mixed with Aloe vera, is effective in preventing and treating IAD in older patients when 
compared with standard product. This finding aligns with the research of Qiao & Banharak (2023),4 which conducted 
a literature review and tested the use of these eight activities among ICU older patients, finding that they effectively 
protected the skin and managed IAD in older patients. Similarly, the study by Sommana et al (2024)3 examined the 
feasibility of using the nursing program to prevent IAD in older patients and found that the eight nursing activities, when 
used together with skin protection products, were effective in caring for and preventing IAD. If the nurse expects the 
same results in practice, the products should be applied to the eight nursing activities.

Limitations
This pilot study had a small sample size, which limited the statistical power and reduced the reliability of the findings. 
Consequently, the generalizability of the study results is constrained.

Recommendations
Future studies should increase the sample size to enhance statistical power, enable a more comprehensive analysis, and 
improve research credibility. Although the history of illness and risk factors were not different between the two groups, 
these factors might affect the healing of IAD, and this point should be a concern for future studies. Additionally, rigorous 
research designs, such as randomized controlled trials (RCTs), should be employed to ensure the reliability and validity 
of nursing interventions and the efficacy of products.

Conclusion
This pilot study evaluated the feasibility of using Centella asiatica mixed with Aloe vera to treat IAD in older patients in 
the semi-intensive medical care unit. The registered nurse reflected on the acceptability and feasibility of using this local 
Thai herb product in the clinical setting. The product was practical and relied on nursing interventions and critical care 
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contexts. Moreover, the results showed that the product can effectively protect the skin and treat IAD in older patients. It 
can also help heal wounds, reduce skin inflammation, increase skin moisture, and adjust the skin surface pH to a slightly 
acidic level, which is suitable for the skin condition. As a result, it can promote faster recovery from IAD and yield 
results comparable to those of zinc oxide mixed with petroleum jelly, a current standard treatment for IAD.
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