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Introduction

In the 21st century, sociodemographic, economic, and epi-
demiological changes caused by accelerated urbanization,
new consumption patterns, globalization of knowledge, sci-
entific and technological advances have had amajor national
impact, with a decline in the birth rate, increased life

expectancy, and, consequently, of longevity associated in
parallel with the increase of chronic noncommunicable
diseases, a high number of traffic accidents, and an increase
in urban violence, resulting in a growing increase in the
number of people with stomas in Brazil. Approximately 1.4
million stoma-making surgical procedures are performed
every year.1
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Abstract Objective To build and validate a flowchart for the prevention and treatment of
intestinal peristomal skin complications.
Method For the construction of the algorithms, a systematic reviewwas carried out in
health sciences databases comprising the last 10 years. The evaluation of the
algorithms was carried out by 38 nurses. For the validation of the algorithms, the
Delphi technique was used. The statistical analysis used was the content validity index
and the Cronbach alpha coefficient. The questionnaire was sent by e-mail and in person
after approval by the Ethics and Research Committee.
Results In the first evaluation of the algorithms, there was no agreement among the
experts. However, after making the corrections suggested by the evaluators, the
algorithms were resent, with a 100% consensus among the evaluators. The questions
used to validate the algorithms contributed favourably to the internal consistency and
content validation of the instrument, since the respective Cronbach alpha was 0.9062
and the global content validity index (g-CVI) was 0.91 in the first validation and 1.0 in
the second validation.
Conclusion After an integrative literature review, the flowcharts were built and
validated by a professional with experience in the area, showing 100% agreement
among the experts in the second evaluation.
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The purpose of this surgery is the diversion of the contents
of the intestine (gases and faeces) to an external bag.2 This
procedure is carried out so that the elimination function is
maintained, and it causes several changes, among which can
be highlighted the elimination of gases, odour and faeces by
the stoma located in the abdominal wall.

According to the 2010 census of the Brazilian Institute of
Geography and Statistics, when the total population of Brazil
was 190,732,694 people, it was estimated that there were �
190,000 ostomy patients in Brazil, and 120,000 stoma crea-
tion surgeries annually in the United States.3

Between 21 and 70% of ostomized patients develop some
type of complication, although a significant percentage of
these patients could live with the stoma without complica-
tions. These complications are related to the malfunction of
the ostomy, to demarcation in an incorrect anatomical
region, and to the difficulty of the patient in performing
self-care.4 Such complications can lead to dermatitis, bleed-
ing, prolapse, necrosis, hernias, edema, waste leakage, peri-
stomal hernia, stenosis, and retraction, among other
adversities.5–11

Nurses have a great responsibility in the care of the
ostomate, since they participate in all stages of care. In the
preoperative period, it is recommended that the stoma
location be demarcated by the stoma nurse, starting to teach
the patient and family about the surgery and its consequen-
ces, as well as identifying other learning needs. In the
postoperative period, self-care teaching is resumed in rela-
tion to the stoma, indication and replacement of equipment,
and the patient is prepared for hospital discharge.9,12–15

Health professionals who provide assistance to ostomized
patients should always seek new knowledge, as scientific
updates and advances in technologies related to the care of
intestinal peristomal skin are constantly evolving. It is not
difficult to find professionals who work in the hospital and
outpatient setting who have difficulties in carrying out the
exchange of the bag, in hygienizing the intestinal peristomal
skin, in identifying the ideal bag for each patient, and in
identifying the type of stoma. In addition, the evaluation of a
stoma can lead to different interpretations due to its diversi-
ty in terms of nature, shape and location, depending on each
professional’s own perception and technical knowledge,
considering the subjective factors of the evaluation.16–19

Algorithms are technologies that guide decision-making
in the face of clinical care issues, add scientific rationality,
and serve as guides for self-care, prevention and treatment of
peristomal skin complications. They provide information
about the best prophylactic-therapeutic conduct to be
adopted in each clinical evaluation made by the nursing
and multiprofessional team, which confirms its proficiency
and accuracy as a guiding instrument of care. The elaboration
and structuring of the algorithm must be composed by the
evaluation of the algorithmbya professionalwith knowledge
in the area, care actions, and therapeutic proposal.17–20

Thus, it was essential to develop protocols in the form of
algorithms that make the clinical management of ostomy
patientsmore effective, aswell asminimizing difficulties and
deficiencies of the nurses in relation to clinical practice.With

this, it is expected to contribute to the dissemination of
knowledge about the evaluation of intestinal peristomal
skin, promoting the health of this population, as well as
assisting professionals in the elaboration of preventive
actions, therapeutic conduct, and health education actions.

The present study aimed to build and validate flowcharts
for the prevention and treatment of intestinal peristomal
skin complications.

Methods

Amethodological study on the development of a technologi-
cal application.

For the elaboration of the algorithms, an integrative
literature review was carried out in the following health
sciences databases: Scientific Electronic Library Online
(SciELO), Latin American and Caribbean Literature in Health
Science (LILACS), and National Library of Medicine – USA
(MEDLINE). For the search, the descriptors stoma and der-
matitis were used.

For the selection of publications, the following inclusion
criteria were adopted: only primary studies that had a direct
connection with the theme; full text available and no time
limitation proposed, as the intention was to compile all
studies that met the established criteria. The following
were excluded: book chapters, theses, dissertations, mono-
graphs, technical reports, reference works, and articles that,
after reading the abstract, did not converge with the pro-
posed study object.

The articles were classified according to the level of
evidence in: 1, when the evidence came from a systematic
review or meta-analysis of all randomized controlled clinical
trials, relevant or derived from clinical guidelines based on
systematic reviews of randomized controlled clinical trials;
2, if the evidencewas derived fromat least onewell-designed
randomized controlled clinical trial; 3, when the evidence
was obtained from well-designed clinical trials without
randomization; 4, evidence from cohort and well-designed
case control studies; 5, evidence from a systematic review of
descriptive and qualitative studies; 6, evidence derived from
a single descriptive or qualitative study; 7, evidence origi-
nating from the opinion of authorities and/or the report of
expert committees.21

After reading the abstracts, articles that described the
following subjects were selected: evaluation of intestinal
peristomal skin, care of intestinal peristomal skin, preven-
tion of intestinal peristomal skin, and treatment of compli-
cations of intestinal peristomal skin. From this survey, the
algorithms for the prevention and treatment of intestinal
peristomal skin complications were developed in three
stages.

First stage: Construction of the Flowcharts for the
Prevention of Intestinal Peristomal Skin Injuries

First step – In this phase, a standardization was elaborat-
ed to carry out anamnesis and physical examination.
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Second step – At this stage, a plan was developed with
preventive measures and actions for self-care, in case the
patient does not present signs and symptoms of compli-
cations in the intestinal peristomal skin.

Second Stage: Elaboration of Flowcharts for the
Treatment of Intestinal Peristomal Skin Complications

First step: At this stage, the types of dermatitis were
classified, exposing signs and symptoms present in each
type of dermatitis and its causes based on the reviewed
literature.
Second step: Standardization of therapeutic approaches
to each dermatitis: at this stage, a plan of therapeutic
approaches based on the reviewed literature for each type
of dermatitis found was developed.

Third Stage: Validation of the Algorithms
The present studywas carried out at theHospital das Clínicas
Samuel Libânio, at the Universidade do Vale do Sapucaí, São
Paulo, state of São Paulo, Brazil. The study population con-
sisted of 38 nurses. The study was approved by the Research
Ethics Committee of the Faculty of Medical Sciences Dr. José
Antônio Garcia Coutinho of the Universidade do Vale do
Sapucaí, under the consubstantiated opinion number
2.557.232.

The inclusion criteria of the evaluators were: to be a
professional holding a certificate of an undergraduate nurs-
ing course, with at least 1 year of experience in treating
patients with skin lesions. The exclusion criteria were pro-
fessionals who agreed to participate in the research but did
not answer neither/nor submitted the evaluation question-
naire within 15 days.

For the validation of the algorithms, the following docu-
ments were elaborated and sent to the research participants:

The invitation letter, which was composed of: initial
personal presentation and clarifications on the research
topic, with an objective definition regarding the ostomy,
opinion of the Research Ethics Committee of the Faculty of
Health Sciences Dr. José Antônio Garcia Coutinho, and expla-
nations about the importance of the professional evaluator in
the research. The step by step for the effective participation
of the evaluators, as well as the period of 15 days for each
evaluation round, counting from the day of delivery, to
elaborate and forward the answers, were also included in
the letter.

The informed consent form (ICF) made the content of the
research clear to the evaluator, guaranteeing the confidenti-
ality of personal information and their free decisionwhether
or not to participate in it, in addition to the knowledge of the
right towithdraw, at any time, their consent to participate in
the research. In that term, in case of acceptance, name and
profession of the participant were requested.

The professionals evaluated the following items of the
algorithms: thematic content, graphic presentation, vocabu-
lary, sequence, clarity and understanding of the information,
description of the physical examination and anamnesis of
the peristomal skin, description of the peristomal skin care,
peristomal skin cleaning technique, and replacement of

pouching systems of one and two pieces, classification of
dermatitis, its causes, signs, and symptoms, and appropriate
therapeutic procedures, when evidenced.

The Likert scale was used in the questions to evaluate the
algorithms, with the following answer options: “appropri-
ate”, “totally appropriate”, “not appropriate”, “partially ap-
propriate”, and “not applicable”. In all items, there was room
so that the participants could insert their own opinions and
suggestions.

The process of validating the algorithms went as follows:

1. Selection of professional evaluators: the e-mails or per-
sonal contacts of the research participants registered in
the institutions mentioned above were verified.

2. Sending the instrument to the evaluators by e-mail in a
simple way, as an attachment, or delivered by hand in
printed form. The participants read and signed the ICF.
Freely agreeing to participate in the survey, they provided
their full name, profession, and individual taxpayer regis-
tration (CPF, in the Portuguese acronym). Those who
received the instrument electronically, printed, signed,
replied, scanned and sent it.

3. In the analysis of the data, the answers marked with
classification 3 (appropriate) or 4 (totally appropriate)
were considered valid. Responses rated 1 (inappropriate)
or 2 (partially appropriate) were not excluded. The sug-
gestions made by the experts were evaluated and revi-
sions were made so that the items were considered
validated, and these guidelineswere indicated in previous
studies on this evaluation method.23 Questions that re-
ceived ratings 1 (inappropriate) or 2 (partially appropri-
ate) were sent to the participants in the second round of
evaluationwith suggestionsmade for a new round, reach-
ing a consensus of 100% of approval among the evaluators;
this type of procedure is known as the Delphi technique.

The Delphi technique is a method that obtains opinions
from evaluators with specific knowledge in a certain area.
The Delphi technique uses questionnaires whose contents
are analysed and judged by specialists seeking a 100%
consensus among the evaluators. Generally, there are two
to three rounds or evaluation cycles, but there may be
more.23

This is a result counting technique depending on
the degree of expertise, without specifying the number of
judges. This technique motivates the evaluators to think
more about the subject, as they will be the creators of the
theme in question. For this process, two groups were used:
an executor group, which was composed by the researchers,
whose function was to contact the respondents, to prepare
the initial questionnaire, to analyse the data, and to elaborate
the other questionnaires; and the group formed by the
selected experts.24

The obtained data were electronically tabulated with the
aid of Microsoft Excel 2010 (Microsoft Corporation, Red-
mond, WA, USA) and were subsequently analysed quantita-
tively using the same program.

The data were analysed and correlated to determine the
Cronbach alpha coefficient, which aims to estimate the
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reliability of the instrument. The higher the covariance or
correlation between the items, that is, the closer the value
obtained is to one, the greater the homogeneity of the items
and the consistency with which they measure the same
dimension or theoretical construct. A Cronbach’s alpha
coefficient > 0.7 indicates a good internal consistency of
the instrument.

To validate the content of the algorithms, the content
validity index (CVI) was used, whose purpose was to mea-
sure the proportion or percentage of participants who agree
on certain aspects of the instrument and its items. The CVI is
awidelyusedmethod in thehealthfield. The CVI uses a Likert
scale with a certain number of points for concordance and
representativeness. Answers may vary, for example, from
relevant to unrepresentative, or from clear to unclear.25 For
the present study, the questionnaire contained 5 alternative
answers with an answer for each question, as follows: 1¼
Inappropriate (I); 2¼ Partially Appropriate (PA); 3¼Appro-
priate (A); 4¼ Totally Appropriate (TA). In all items, therewas
room so that the experts could insert their own opinions and
suggestions.

For validation, a quantitative assessment was carried out
item by item in the questionnaire. The CVI was calculated
considering the number of responses “3” (Appropriate) or “4”
(Totally Appropriate) for each item divided by the total
number of responses. The value of the CVI for the validation
of a questionnaire must be � 0.78, when there is the
participation of � 6 validation specialists.25

For the validation of the instrument as a whole, there is
no consensus between the different formulas. In the
present study, we chose to use the following calculation:
the sum of all CVIs of each item calculated separately
divided by the number of items that were considered in
the questionnaire evaluation, with a minimum mandatory
agreement>0.90.25

Results

►Table 1 shows the evaluation of the algorithms using the
Delphi technique. In the first evaluation, the experts evalu-
ated each question of the algorithms between inappropriate
and totally appropriate; however, in the second evaluation,
the algorithms obtained the evaluation of appropriate and
totally appropriate.

►Table 2 shows that the mean Cronbach alpha was
0.9062. By relating the questions of the algorithms to α, it
varied from 0.8916 to 0.9100, characterizing that the ques-
tions contained in the algorithms have excellent internal
reliability.

►Table 3 makes it possible to observe that, in the first
evaluation, the CVI of the questions varied between 0.89 and
0.97 and that the g-CVI was 0.91. After the corrections
requested by the participants, the algorithms were reval-
uated, with the CVI of all questions being 1.0 and the global
content validity index (g-CVI) was 1.0. These results demon-
strate that the experts agree regarding the content of the
algorithms.

Discussion

The descriptive protocols or in form of algorithms must be
developed based on scientific evidence, as they have the
purpose of guiding professionals, patients, companions, and
caregivers in decision-making so that they provide care free
of damages, adverse events, and with minimum possible
risk.17,18,26

The present study built two algorithms (►Figures 1 and 2)
that will serve as a clinical tool in decision-making in the
assessment, prevention and therapeutic approaches related
to intestinal peristomal skin complications.

The use of protocols in algorithm format in clinical
practice contributes to the individualized registration of
care and systematic assessment, enabling the continuity of
preventive measures and of the treatment, and promoting
the quality of care. The algorithms must be built on a
scientific basis and after a review of the literature on the
topic.27 The systematic evaluation of the peristomal skin
minimizes the healing time and allows analysis of the costs
and benefits of the treatment used.17

The construction of an algorithm for the evaluation of
injuries must be strongly based on the literature and on
clinical evidence to provide technological, technical, clinical,
administrative, and financial subsidies, always aiming at
improving patient care and at the best results for the
institution.17–19

The content of the algorithms developed in the present
researchwas evaluated by nurses using theDelphi technique.
In the first evaluation, most of the evaluators considered the
content of the algorithms as inappropriate to appropriate.
However, after making the corrections that were suggested
by the evaluators, the algorithms were evaluated as appro-
priate to totally appropriate, with a Cronbach alpha of
0.9062. These findings characterize that the questionnaire
used to validate the content of the algorithms has good
internal consistency and excellent reliability, corroborating
the findings of other authors.17–19,25

Several studies that validated the content of the protocols,
booklets, apps, and algorithms using the Delphi technique
report that the corrections suggested by the evaluators must
be made on a scientific basis, as they contribute to a better
understanding, effectiveness, and implantation of the mate-
rial in the institution, allowing the professional to choose the
best preventivemeasure and therapeutic approaches, result-
ing in safe assistance, without damage and with the least
possible risk and reduction in the cost of treatment.17–19,28

Regarding the validation of the content of the algorithms, in
the first evaluation, the g-CVI was 0.91 and, in the second
evaluation, the g-CVI was 1.0. These results demonstrate agree-
ment among the experts only in the second evaluation, and they
coincide with the results found by other authors.17–19,28

Protocols, algorithms, booklets, manuals, flowcharts, and
guidelines are considered important tools for coping with
various problems in the care and management of health
services. Studies validated by scientific evidence arebased on
guidelines of a technical, organizational, and political nature.
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They also focus on the standardization of clinical, surgical,
and preventive procedures.27,29–32

The algorithms developed in the present study provide
relevant information about the best therapeutic and preven-

tive direction to be adopted, guiding health professionals
more safely in the evaluation and decision-making process
before the ostomate who needs the intervention to prevent
and treat intestinal peristomal skin complications, which

Table 1 Evaluation of the content of the items of the algorithms for the prevention and treatment of peristomal skin complications
using the Delphi technique. Pouso Alegre, MG, Brasil, 2019

Delphi Technique

First evaluation

Questions Inap-
propriate

Partially
appropriate

Appropriate Totally
appropriate

Total

n % n % n % n % N %

Regarding Algorithm’s design 00 00 03 07.90 16 42.10 19 50 38 100

Regarding Algorithm’s content 00 00 03 07.90 14 36.80 21 55.30 38 100

Regarding Algorithm’s sequence 00 00 04 10.50 10 26.30 24 63.20 38 100

Regarding Algorithm’s vocabulary 00 00 03 07.90 11 28.90 24 63.2 38 100

Regarding the understanding of the Algorithm information 00 00 03 07.90 10 26.30 25 65.80 38 100

Regarding the description of the physical examination and
anamnesis of the peristomal skin

00 00 03 07.90 15 39.50 20 52.60 38 100

Regarding the description of skin care around the stoma 00 00 05 13.20 08 21.00 25 65.80 38 100

Regarding the technique for cleaning peristomal skin 01 2.60 04 10.50 12 31.60 21 55.30 38 100

Regarding the description of the technique of changing an
one-part pouching system

01 2.60 04 10.50 12 31.60 21 55.30 38 100

Regarding the description of the technique of changing a
two-part pouching system

00 00 00 01 02.60 16 42.10 21 55.30 38

Regarding dermatitis classification 00 00 01 02.60 16 42.10 21 55.30 38 100

Regarding the description of the causes of dermatitis 00 00 02 05.30 14 36.80 22 57.90 38 100

Regarding the description of the signs and symptoms of
dermatitis

01 2.6 03 07.90 10 26.30 24 63.20 38 100

Regarding the description of therapeutic approaches 00 00 004 10.50 18 47.40 16 42.10 38 100

Delphi Technique

Second evaluation

Questions Inappro-
priate

Partially
appropriate

Appropriate Totally
appropriate

Total

n % n % n % n % n %

Regarding Algorithm’s design 00 00 00 00 13 34.20 25 65.80 38 100

Regarding Algorithm’s content 00 00 00 00 08 21.10 30 78.90 38 100

Regarding Algorithm’s sequence 00 00 00 00 09 23.70 29 76.30 38 100

Regarding Algorithm’s vocabulary 00 00 00 00 09 23.70 29 76.30 38 100

Regarding the understanding of the Algorithm information 00 00 00 00 08 21.10 30 78.90 38 100

Regarding the description of the physical examination and
anamnesis of the peristomal skin

00 00 00 00 11 28.90 27 71.10 38 100

Regarding the description of skin care around the stoma 00 00 00 00 05 13.20 33 86.80 38 100

Regarding the technique for cleaning peristomal skin 00 00 00 00 08 21.10 30 78.90 38 100

Regarding the description of the technique of changing an
one-part pouching system

00 00 00 00 10 26.30 28 73.70 38 100

Regarding the description of the technique of changing a
two-part pouching system

00 00 00 00 10 26.30 28 73.70 38 100

Regarding dermatitis classification 00 00 00 00 09 23.70 29 76.30 38 100

Regarding the description of the causes of dermatitis 00 00 00 00 09 23.70 29 76.30 38 100

Regarding the description of the signs and symptoms of
dermatitis

00 00 00 00 08 21.10 30 78.90 38 100

Regarding the description of therapeutic approaches 00 00 00 00 10 26.30 28 73.70 38 100
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Table 2 Internal consistency of items related to the algorithms. Pouso Alegre, MG, Brasil, 2019

Questions presented in the algorithm validation questionnaire Cronbach alpha

Regarding Algorithm’s design �0.9089

Regarding Algorithm’s content �0.9073

Regarding Algorithm’s sequence �0.8937

Regarding Algorithm’s vocabulary �0.9059

Regarding the understanding of the algorithm information �0.9100

Regarding the description of the physical examination and anamnesis of the peristomal skin �0.90140

Regarding the description of skin care around the stoma �0.8996

Regarding the technique for cleaning peristomal skin �0.8940

Regarding the description of the technique of changing an one-part pouching system �0.8916

Regarding the description of the technique of changing a two-part pouching system �0.8994

Regarding dermatitis classification �0.8943

Regarding the description of the causes of dermatitis �0.8933

Regarding the description of the signs and symptoms of dermatitis �0.8953

Regarding the description of therapeutic approaches �0.8977

Cronbach alpha coefficient �0.9062

Cronbach alpha test. � Significance level α> 0.800.

Table 3 Content validity index of the questions presented in the algorithms for the prevention and treatment of peristomal skin
complications by the research participants. Pouso Alegre, MG, Brasil, 2019

Questions Content Validity Index

CVI before correction CVI after correction

Regarding Algorithm’s design �0.92 �1.0

Regarding Algorithm’s content �0.92 �1.0

Regarding Algorithm’s sequence �0.89 �1.0

Regarding Algorithm’s vocabulary �0.92 �1.0

Regarding the understanding of the algorithm
information

�0.92 �1.0

Regarding the description of the physical examination
and anamnesis of the peristomal skin

�0.92 �1.0

Regarding the description of skin care around the
stoma

�0.87 �1.0

Regarding the technique for cleaning peristomal skin �0.87 �1.0

Regarding the description of the technique of changing
an one-part pouching system

�0.89 �1.0

Regarding the description of the technique of changing
a two-part pouching system

�0.89 �1.0

Regarding dermatitis classification �0.97 �1.0

Regarding the description of the causes of dermatitis �0.95 �1.0

Regarding the description of the signs and symptoms of
dermatitis

�0.89 �1.0

Regarding the description of therapeutic approaches �0.92 �1.0

Global Content Validity Index (g-CVI) ��0.91 ��1.0

Abbreviation: CVI, content validity index.
Content validity index. �Significance g-CVI> 0.78.
Content validity index. ��Significance g-CVI> 0.90.
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Fig. 1 Algorithm for the Prevention of Peristomal Skin Complications. Pouso Alegre, MG, Brasil, 2019.
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results in a better quality of life for the patients. Algorithms
are modern ways of information that contribute to future
advances in the provision of work content, as well as proto-
cols and palliative care.

Therefore, concluding, it is possible to affirm that after an
integrative literature review, the algorithms were built and
validated by professionals with experience in the area, showing
100% agreement among the experts in the second evaluation.
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