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ABSTRACT 
Objective: To build and validate algorithms for prevention and treatment of incontinence-associated dermatitis. Method: A 
methodological study. An integrative review of articles published from 2009 to 2019 was carried out after a literature search in the 
main Health Sciences databases for the construction of the algorithms. The algorithms were evaluated by 27 nurses using the Delphi 
technique. The content validity index was used for data analysis. Results: The judges evaluated the algorithms from inadequate 
to adequate in the first round of consultation, and from adequate to totally adequate in the second round of consultation. The 
global content validity index was 0.923 in the first consultation and 1.0 in the second consultation. Conclusion: After reviewing the 
literature, the algorithms were constructed and validated by professionals with experience in the area, reaching agreement among 
the judges in the second round of consultation.

DESCRIPTORS: Skin care; Dermatitis; Diaper rash; Enterostomal therapy.

RESUMO 
Objetivo: Construir e validar algoritmos para a prevenção e o tratamento da dermatite associada à incontinência. Método: Estudo 
metodológico. Para o desenvolvimento dos algoritmos, foi realizada revisão integrativa de artigos publicados de 2009 a 2019 encontrados 
nas principais bases de dados em ciências da saúde. A avaliação dos algoritmos foi realizada com 27 enfermeiros, utilizando a técnica 
de Delphi. Para a análise de dados, foi adotado o índice de validade de conteúdo. Resultados: Os juízes consideraram os algoritmos 
entre inadequados e adequados na primeira avaliação e entre adequados e totalmente adequados na segunda avaliação. O índice 
de validade de conteúdo geral foi de 0,923 na primeira avaliação e 1,0 na segunda avaliação. Conclusão: Após revisão da literatura, 
os algoritmos foram construídos e validados por profissionais com experiência na área, obtendo concordância entre os juízes na 
segunda avaliação.

DESCRITORES: Higiene da pele; Dermatite; Dermatite das fraldas; Estomaterapia. 
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INTRODUCTION

To repair tissue damage, the body uses intrinsic, 
dynamic, organized, and extremely complex biological 
processes that can be rapid when the clinical situation 
is favorable and the extent and degree of tissue loss is 
reduced. However, several wounds become chronic and 
negatively affect the individual’s life in all aspects, leading 
to a series of problems, such as pain, changes in self-
esteem, self-image and spirituality, reducing the quality 
of life and causing shame, embarrassment in social living 
and functional commitment1–4.

I t  i s  impor tant  to  emphas iz e  that , dur ing 
hospitalizations in hospital units and long-stay institutes, 
some specific types of skin injuries may occur, such as 
incontinence-associated dermatitis (IAD). It is essential 
that the nurse knows these types of injuries and their 
specificities in order to plan the assistance properly, with 
minimum risk, without damage and adverse events5–7.

The incontinence-associated dermatitis is defined 
as an area of erythema and edema of the skin surface, 
sometimes accompanied by bullous lesions with exudate, 
erosion or secondary skin infection, which is related to 
a variety of clinical disorders due to excessive exposure 
to effluents such as urine, feces, perspiration, wound 
exudate, among others8.

The prevalence of IAD was characterized in several 
national and international studies as responsible for 
7% of skin lesions in incontinent patients admitted to 
nursing homes; 50% of these lesions were detected in 
patients with fecal incontinence; whereas 42% were in 
adult patients with incontinence who were hospitalized 
and 83% of incontinent patients who were admitted to 
intensive care units8–11.

For this reason, nurses should assess the patient’s 
skin at the time of admission and, from then on, daily; 
they should also guide the professionals involved and the 
caregivers who care for these individuals to keep the skin 
dry and clean by maintaining body hygiene and diaper 
changes after the patient urinates and evacuates7,12–15. 
These instructions can be given in the form of oral 
or written guidance. It is also important to develop 
educational material such as algorithms, primers, protocols, 
applications and online courses, among others, on the 
care and prevention of IAD complications.

Algorithms consist of a finite sequence of well-defined 
instructions performed systematically. They are commonly 
applied in the health field; they are simple, direct and easily 
accessible instruments that give a complete view of the 
clinical process. They are also an indispensable tool in the 
standardization of techniques and quality management, 
constituting an important tool for the organization of 
processes that serves as a guide for decision making13,14.

Algorithms developed for prevention and treatment 
of IAD can contribute to an objective evaluation of the 
characteristics of the area examined, in the prescription 
of preventive measures and therapeutic conducts, besides 
facilitating the registration of the characteristics of DAI 
detected in the patients, ensuring the monitoring of the 
evolution of the injury, minimizing risks, damages and 
adverse events.

The validation of an algorithm is an important process, 
as it determines whether the instrument is adequate to 
provide analytical measures and information appropriate 
to a given objective and context15 as an assessment of 
the presence of risk factors for IAD and guidelines for 
the prevention and treatment of this condition, among 
other factors. Validated algorithms enable individualized 
and systematized care and the optimization of decision 

RESUMEN
Objetivo: Construir y validar algoritmos para la prevención y el tratamiento de la dermatitis asociada a la incontinencia. Método: 
Estudio metodológico. Para la construcción de los algoritmos, se realizó una revisión integradora de artículos publicados de 2009 a 2019 
encontrados en las principales bases de datos de Ciencias de la Salud. Los algoritmos fueron evaluados por 27 enfermeras utilizando la 
técnica Delphi. Para el análisis de datos, se adoptó el índice de validez de contenido. Resultados: Los jueces evaluaron los algoritmos de 
inadecuados a adecuados en la primera evaluación, y de adecuados a totalmente adecuados en la segunda evaluación. El índice general 
de validez de contenido fue de 0.923 en la primera evaluación y 1.0 en la segunda evaluación. Conclusión: Después de la revisión de la 
literatura, los algoritmos fueron construidos y validados por profesionales con experiencia en el área, mostrando un acuerdo entre los 
jueces en la segunda evaluación.

DESCRIPTORES: Cuidados de la piel; Dermatitis; Dermatitis del pañal; Estomaterapia.
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making that have as consequence the reduction of costs 
with the care provided by health services and the provision 
of assistance with quality and safety13,16.

This study aimed to develop and validate algorithms 
for the prevention and treatment of IAD.

METHODS

Methodological study of descriptive character developed 
through the opinion of a group of specialists. The process 
of building the algorithms took place between the months 
of May and December 2017, and the validation of the 
algorithms by experts, between January and April 2018. This 
study was approved by the Research Ethics Committee of the 
Faculdade de Ciências da Saúde “Dr. José Antônio Garcia 
Coutinho” from Universidade do Vale do Sapucaí (UNIVÁS), 
Pouso Alegre/MG, under the opinion consubstantiated n. 
CAAE 51545915.3.0000.5102.

For the construction of algorithms for the prevention 
and treatment of IAD, an integrative review was carried out 
in the health sciences databases, including the Cochrane 
Library, Scientific Electronic Library (SciELO), Latin 
American and Caribbean Literature in Health Sciences 
(LILACS), Online Medical Literature Search and 
Analysis System (MEDLINE), International Nursing 
Index (INI), and Cumulative Index to Nursing and Allied 
Health Literature (CINAHL) in articles published from 
2009 to 2019 in Portuguese, English and Spanish. The 
descriptors “diaper dermatitis”, “skin hygiene”, “dermatitis” 
and “enterostomal therapy” were used, as well as their 
combinations in Portuguese, Spanish and English.

To select the content of publications to be included in 
the construction of the algorithms, only primary studies 
that had a direct link to the subject and were available in 
full and without temporal delimitation were adopted as 
inclusion criteria, since the intention was to compile all 
studies that met the established criteria.

Algorithms for the prevention and treatment of 
incontinence associated dermatitis were developed in three 
steps, following criteria adapted from previous studies7–12.

The first stage involves skin assessment in the genital, 
perigenital and intimate perineal areas, with anamnesis, 
physical examination, application of the perineal assessment 
tool and identification of risk factors for the individual to 
acquire the IAD.

The second stage covers the standardization of care and 
products to be used daily in hygiene in the genital, perigenital 
and intimate perineal regions and the preventive measures of 
IAD. These preventive measures were constructed according 
to the results of physical examination, anamnesis and the 
results of the perineal assessment tool scale.

The third stage presents the standardization of 
therapeutic conducts to be used for the treatment of 
IAD, correct sequence and use of appropriate products 
in hygiene in the genital, perigenital and perineal areas. 
The therapeutic procedures were constructed according to 
the results of the evaluation in the genital, perigenital and 
perineal areas and the results of the perineal assessment 
tool scale.

The validation of the algorithms began after their 
construction by a group of 27 specialists. Participated 
in the study nurses who work in wound treatment at 
UNIVÁS, Hospital de Clínicas Samuel Libânio, post-
graduated nurses in enterostomal therapy registered in 
the Brazilian Association of Enterostomal Therapy and 
dermatology nurses registered in the Brazilian Association 
of Dermatology Nursing.

The inclusion criteria of the evaluators were: professionals 
graduated in Nursing, with at least one year of experience 
in the treatment of patients with wounds. The exclusion 
criteria for the evaluators referred to the professionals who 
agreed to participate in the study, but did not answer and/
or submit the evaluation questionnaire within 15 days.

An invitation letter was sent by e-mail or delivered 
by hand to the evaluators for validation of the algorithms, 
containing: initial personal presentation and elucidations 
on the subject of the research, opinion of the Institutional 
Research Ethics Committee, explanations on the importance 
of the professional evaluator in the research; and a step-by-
step approach for the effective participation of the evaluator. 
A period of 15 days from the day the invitation was sent 
out has been stipulated for completing the questionnaire 
and forwarding the answers.

 The questionnaire for evaluation and validation of the 
algorithms for prevention and treatment of IAD was built 
in two parts. The first part addressed the identification of 
evaluators on seven issues related to: time of graduation, 
gender, age, type of undergraduate course, whether a 
graduate course (i.e., specialization, master’s or doctorate), 
length of experience in teaching, and length of experience 
in attendance.
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The second part of the questionnaire was designed 
to evaluate and validate the algorithms according to 
the Delphi technique and contained 11 multiple choice 
questions related to: graphical presentation, ease of reading, 
vocabulary, sequence of algorithms, preventive measures 
and treatment of the IAD, description of the risk factors 
for the patient to acquire the IAD and type of coverage 
to treat it.

For the evaluation of the algorithms, the 11 questions 
were answered using a Likert scale. The responses that the 
judges marked were rated as “adequate”, “fully adequate”, 
“inadequate”, “partially adequate” and “not applicable”. 
Responses classified as “inadequate”, “partially adequate” 
and “not applicable” were not excluded. For these issues, 
the corrections suggested by the judges were made and the 
algorithms were sent back to a second round with a new 
review by the judges. The validation was completed after 
reaching 100% consensus of approval among the judges.

The Delphi technique is a method of evaluating an 
instrument by a group of evaluators who are experts in 
the field in search of a consensus between 80 and 100% 
among the evaluators. The anonymity of the evaluators 

should be maintained. The instrument should be changed 
based on relevant suggestions made by the evaluators and 
the researcher should send the corrected instrument to the 
evaluators for reevaluation until a consensus is reached17,18.

Once consensus among the evaluators was reached, 
statistical analysis was performed for the validity of 
content using the content validity index. Algorithms with a 
general content validity index value of 0.90 or higher were 
considered validated. The items that obtained a percentage 
below 90% of agreement were reformulated based on the 
experts’ suggestions and the scientific literature19.

RESULTS

The search in health sciences databases resulted in 538 
articles, from which 38 were selected for inclusion in the 
study. The flowchart showing the article selection process is 
shown in Fig. 1. After the integrative literature review, two 
algorithms were developed: an algorithm for the patient’s 
clinical evaluation for IAD (Fig. 2) and another that indicates 
procedures for prevention and treatment of IAD (Fig. 3).

Figura 1. Flow chart of the selection process of studies used in the development of algorithms for clinical evaluation,  
prevention and treatment of incontinence-associated dermatitis. Pouso Alegre, MG, Brazil, 2019.
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Figure 2. Algorithm for clinical assessment of the patient for incontinence associated dermatitis. Pouso Alegre, MG, Brazil, 2019.
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Perineal skin conditions
Assess the patient’s skin daily. Keep the skin clean and dry. Trim
the pubic hair. Use cotton compresses or alcohol-free wet wipes.
Use liquid soap with slightly acidi�ed pH (near 5.5) and warm
water. Dry the skin gently with small touches (without rubbing),
with special attention to the skin folds. Gently apply protective
creams based on dimeticone. Combine polymeric spray �lm up to
48/48 h. Position the patient, if possible, three times a day for 30
minutes, for exposure of the skin to ambient air. Pay attention to
other sources of humidity, such as leakage of drain �uids on the
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Among the 27 nurses who participated in the study 
(judges), 10 (37%) had from 1 to 10 years of graduated 
time, 9 (33.3%) had from 11 to 20 years, and 8 (29.7%) 
had  from 21 to 40 years of graduated, 18 (66.7%) of them 
had a master’s degree, 8 (29.6%) had a doctorate and 1 
(3.7%) had a specialization.

Table 1 presents the evaluation of judges using the Delphi 

technique on the characteristics of the IAD prevention 
and treatment algorithms. In the first evaluation, the 
judges assessed the algorithms as “partially adequate” 
to “fully adequate” and, after corrections were made on 
the basis of the judges’ comments, the algorithms were 
sent back to the judges and assessed as “adequate” and 
“fully adequate”.
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...continue

Figure 3. Algorithms for the prevention and treatment of incontinence associated dermatitis. Pouso Alegre, MG, Brazil, 2019.
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� Limpeza da DAI e pele com água e sabão (pH acidificado)  
�
� Aplicar creme barreira durável a cada troca de fralda. 

� Se houver candidíase cutânea, solicitar avaliação médica. 
� Avaliação diária da DAI e pele. 

Hand hygiene

Presence of IADYES

Mild to moderate AID, intact skin, with
erythema, with or without candidiasis

NO

Preventive conduct

Dermatitis
assessment

scale

Identi�cation of
risk factors for

IAD

Use of procedure glove

Use of antibiotic therapy; Bedridden; No use of
delay bladder catheter; Use of disposable diaper;

Enteral diet; Consistency and frequency of
elimination. Apply NIX scale.

• Keep lesions clean and dry
• Use cotton compresses for hygiene
• Do not rub during hygiene
• Hygiene with warm water
• Use neutral soap
• Apply protective �lm spray 48/48 h
• Perform diaper change whenever it is wet.
• Attention should be paid to other sources of humidity, such
as drainage over the skin, wound exudate, sweat and lymph
spillage in patients with anasarca

• Use of diapers that allow the ideal pH of the skin to be
maintained, permitting the skin to be ventilated by their
sides, reducing super-hydration and maintaining the
integrity of the skin.
• Cleaning the IAD and skin with water and soap (acidi�ed
pH)
• Keep skin care stages intact.
• Apply durable barrier cream to every diaper change.
Combine with a burn-free skin protector.
• If there is skin disease, request medical evaluation.
• Daily assessment of IAD and skin

• Minimize contact with irritant agents (urine, feces and
excessive humidity). Keep the skin protected. Spraying 
of barrier product based on polymer �lm in the perineal
and perianal region.
• Use of barrier creams:
Petrolatum - semiocclusive protective layer, reduction of
friction between damaged skin-diaper, damaged 
skin-urine/feces
Zinc oxide - protective layer, emollient and 
antiin�ammatory action, at each diaper change
Titanium dioxide - protective layer, emollient and
anti-in�ammatory action, at each diaper change.
Starch or d-pantenol - protective layer, emollient and
anti-in�ammatory action, at each diaper change.

I- Skin colour (0- No erythema; 1- Mild
erythema; 2- Moderate erythema; 3- Severe
erythema)
II- Integrity of the skin (0- Intact; 1- Light
swelling with raised areas; 2- Raised areas
swollen; 3- Open or macerated blisters; 4-
Open or macerated areas; 5- Areas with crust
or scaling)
III- Size (relating length and width in
centimeters, �rst on the right side, followed by
the le� side)
IV- Symptoms in the patient (0- None;
1-Formigation; 2- Itching; 3- Burning;
4-Pain)

Table 1. Evaluation of the content of the algorithms by the judges, according to the Delphi technique. Pouso Alegre, MG, Brazil, 2019.

Questions Inadequate Partially 
adequate Adequate Totally 

adequate Total

First evaluation N % N % N % N % n %

Graphical presentation 0 0 2 7.4 7 25.9 18 66.7 27 100

Ease of reading 0 0 3 11.1 8 29.6 16 59.3 27 100

Sequence of algorithms 0 0 0 0.0 7 25.9 20 74.1 27 100
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Table 1. Continuation...

Questions Inadequate Partially 
adequate Adequate Totally 

adequate Total

First evaluation N % N % N % N % n %

Vocabulary 0 0 2 7.4 10 37.0 15 55.6 27 100

Clarity and understanding of 
information

0 0 3 11.1 11 40.7 13 48.1 27 100

Definition of IAD 0 0 1 3.7 8 29.6 18 66.7 27 100

Description of risk factors for IAD 0 0 4 14.8 7 25.9 16 59.3 27 100

Description of the NIX’s perineal 
assessment scale

0 0 1 3.7 6 22.2 20 74.1 27 100

Description of the items of 
therapeutic conduct 

0 0 2 7.4 9 33.3 16 59.3 27 100

Description of the IAD assessment 
scale

0 0 1 3.7 5 18.5 21 77.8 27 100

Therapeutic conduct for the 
treatment of IAD

0 0 4 14.8 5 18.5 18 66.7 27 100

Second evaluation N % N % N % N % n %

Graphical presentation 0 0 0 0 7 25.9 20 74.1 27 100

Ease of reading 0 0 0 0 8 29.6 19 70.4 27 100

Sequence of algorithms 0 0 0 0 7 25.9 20 74.1 27 100

Vocabulary 0 0 0 0 10 37.0 17 63.0 27 100

Clarity and understanding of 
information

0 0 0 0 11 40.7 16 59.3 27 100

Description of risk factors for IAD 0 0 0 0 9 33.3 18 66.7 27 100

Description of the NIX’s perineal 
assessment scale

0 0 0 0 6 22.2 21 77.8 27 100

Description of the items of 
therapeutic conduct 

0 0 0 0 9 33.3 18 66.7 27 100

Description of the IAD assessment 
scale

0 0 0 0 5 18.5 22 81.5 27 100

Therapeutic conduct for the 
treatment of IAD

0 0 0 0 8 29.6 19 70.4 27 100

IAD = incontinence-associated dermatitis.

It is possible to verify in Table 2 that there was no 
agreement by the judges in the first evaluation, and the 
index of validity of the content varied between 0.889 

and 0.923; in the second evaluation, however, there was 
agreement by the judges in all items and the index of 
validity of content was 1.0.
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Table 2. Content validity index for the first and second evaluations. Pouso Alegre, MG, Brazil, 2019.

Questions
CVI 

First evaluation Second evaluation 

Graphical presentation *0,926 *1,000

Ease of reading 0,889 *1,000

Sequence of algorithms *1,000 *1,000

Vocabulary *0,926 *1,000

Clarity and understanding of information 0,889 *1,000

Definition of incontinence-associated dermatitis *0,963 *1,000

Description of risk factors for incontinence-associated dermatitis 0,852 *1,000

Description of the NIX’s perineal assessment scale *0,963 *1,000

Description of the items of therapeutic conduct *0,926 *1,000

Description of the scale for assessing incontinence-associated dermatitis *0,963 *1,000

Therapeutic conduct related to the treatment 0,852 *1,000

General CVI *0,923 *1,000

CVI = content validity index; * CVI ≥ 0.90.

DISCUSSION

It was chosen to elaborate the algorithms, because they 
are graphical maps used to better visualize the components 
and processes of a problem. Clinical algorithms enable 
correct steps in the evolution of a specific subject in 
patient care. Algorithms have been developed to care 
for, direct, guide clinical decisions, care and treatment 
of skin lesions. They are validated studies and results of 
recommendations based on scientific evidence of care 
practice7,12,13,20,21.

The choice of the theme “algorithm for prevention 
and treatment of IAD” arose from the difficulties of 
researchers in their academic and welfare activities in 
finding criteria for prevention and treatment. Often, it 
is verified the action of the professional doing hygiene of 
the genital, perigenital and intimate perineal areas with 
improper soap, use of two diapers and treatment of the 
lesion by means of mixture of oils with ointments or cream.

Faced with the need to implement care, the algorithm 
initially involves the assessment steps consisting of 
physical examination, identification of risk factors for the 
individual to acquire the IAD and also the application 

of the perineal assessment tool scale. If the presence of 
dermatitis is not identified, algorithms suggest the care and 
products that should be used daily in the hygiene of the 
genital, perigenital and perineal areas for the prevention 
of IAD. If the presence of dermatitis is identified, the 
algorithm offers the therapeutic conducts.

In the health area, algorithms must be constructed with 
clear and easy-to-understand words and techniques, as they 
are essential instruments for quality care management. 
The algorithm should cover all steps of the procedure 
and help the nurse in providing quality care and decision 
making, especially when these are complex, providing 
safety for the patient8,14,17.

After the literature review, the algorithms were 
constructed and sent to the judges to evaluate. In the 
first evaluation, there were several suggestions related 
to preventive measures and therapeutic conducts. The 
adjustments suggested by the judges were made and 
the algorithms were sent back to the second round of 
evaluation. In the second evaluation, there was consensus 
of approval among the judges (100%).

The development of an algorithm for wound evaluation 
should be carried out on a scientific basis, including articles 
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with clinical evidence, in order to assist in technical, 
clinical, administrative and financial procedures, with 
the aim of improving patient care and reducing the 
treatment cost7,21–23.

During validation, the algorithm undergoes some 
important changes for its completion. These corrections 
contribute to a better understanding, effectiveness and 
implementation of the algorithm in the institution, enabling 
the professional to choose the most appropriate coverage 
for wound healing, resulting in an assistance with minimal 
risk, without damage and with a reduction in cost7,13,22.

A study whose objective was to elaborate an algorithm to 
support the nursing decision in coverage selection according 
to the type of injury and laser application indicated that 83.3% 
of the professionals considered important the application of 
this instrument to support the nursing decision in coverage 
selection and preventive measures, and that the algorithms 
should be developed with scientific basis12,13.

Based on the results of this study, it is believed that 
algorithms are able to guide professionals in making 
decisions to prevent and treat IAD. The judges had the 
opportunity to criticize the possible flaws in the algorithms 
in order to improve them. The criticisms were carefully 
analyzed by the researchers; those indicated as relevant 
were accepted and mentioned in the results of this study, 
those that would not add or that were not related to the 
proposal of the present study and those that did not present 
clinical evidence were discarded and, consequently, not 
mentioned in the study.

The elaboration and structuring of the algorithm 
is a technology formulated from scientific evidence to 
support evidence-based practice that guides the health 
care team in making decisions, provides a broad view 
of a whole process and facilitates the management 
of nursing care. Algorithms should be evaluated for 
effectiveness and functionality by the nursing team after 
their construction, in order to consider the adoption of 
the algorithm by professionals23–25.

Algorithms, f lowcharts, protocols, booklets, 
manuals and guidelines are considered important 
tools for addressing various problems in health care 
and health service management. Studies validated by 
scientific evidence have technical, organizational and 
political guidelines as a basis. They also focus on the 
standardization of clinical, surgical and preventive 
procedures. The development of new tools requires the 

incorporation of new technologies that meet the needs for 
treatment as well as for health care organizations7,10,23,24.

The algorithms developed offer theoretical and 
practical basis to health professionals and contribute 
to the standardization of evaluation, hygiene in the 
genital, perigenital and perineal areas, standardization of 
preventive measures and therapeutic conducts, resulting in 
improved individualized care. This instrument systematizes 
prevention and care without risk or harm to the patient.

CONCLUSION

This study allowed the development of two algorithms and 
their validation by consensus among the group of evaluators. 
The constructed and validated algorithms present reliability 
for the objective evaluation of the genital, perigenital and 
perineal areas, and for the indication of hygiene procedures 
aiming at the prevention and treatment of IAD, besides 
facilitating the recording of the characteristics of IAD 
detected in patients, ensuring the monitoring of the evolution 
of the injury, minimizing risks, damages and adverse events. 
The algorithms also offer the healthcare professional the 
description of techniques, steps, information for managing 
care with quality and safety for the patient, and also seek to 
enable the professional a better visualization, practicality and 
understanding of the procedure to be performed.
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