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Abstract 

Diaper dermatitis often occurs in children. In Indonesia, the
guidelines for managing this health problem are issued by each
hospital in Indonesia, but there are no guidelines for formal pre-
vention and management released by the Indonesian Health
Ministry. This study aimed to propose the Air, Barrier, Cleansing,
Diapering, Education (ABCDE) approach as an evidence-based
independent nursing intervention to prevent and treat impaired
skin integrity, particularly diaper dermatitis, in children by nurses.
This systematic review was derived from multiple databases using
the following keywords: “child,” “diaper dermatitis,” “diaper-free

time,” “air,” “barrier,” “cleansing,” “diaper,” and “education.”
From these keywords, 393 articles were collected and then filtered
using inclusion and exclusion criteria to obtain the final articles to
be analyzed. Thirty-one articles passed the criteria. The study
found that the ABCDE approach was effective in preventing and
treating diaper dermatitis in children. Its indicators of the
approach were preventing or decreasing inflammation, repairing
damage to the skin, and preventing reoccurrence. Based on the
review and analysis of multiple aspects in Indonesia, the authors
proposed a modification of the sequence to CBAD-E to imple-
ment the approach in Indonesian children. The intervention of the
ABCDE approach matches Indonesian children’s situation, and
therefore it can be implemented in Indonesia. Accordingly, this
recommendation may be useful and feasible to be implemented by
nurses in preventing and treating diaper dermatitis in children,
thus decreasing its prevalence.

Introduction

Skin integrity in children is of great concern because skin is
the protective barrier against physical, chemical, and biological
threats. One of the skin problems, particularly infection that dam-
ages skin integrity, is Diaper Dermatitis (DD) or diaper rash. DD
is an acute and episodic inflammation, mainly around the diaper
area, indicated by the presence of erythema, papules, and
pustules.1 If such conditions are ignored and become infected by
Candida albicans, they may cause open and moist wounds.2 This
may happen due to repeated friction between skin and diaper,
overhydration, excess moisture, urine exposure, frequent bowel
movement, changes in skin pH, poor hygiene, or allergy to diaper
materials.3,4

The prevalence of DD in children around the world was 7%–
43.8% in 2012,5 and it significantly increased to 16%–65% in
2019.1 Although many cases were not reported by dermatologists
or parents,3,6 DD could cause pain, increased risk for infection,
increased healthcare costs, and stress in children, parents, and
health workers.7 In Indonesia, the prevalence of DD in 2005–2009
was 7%–35%.8 However, there is still no updated research or sur-
vey to determine its latest prevalence in Indonesia. 

Based on the literature review, DD has several risk factors,
namely children with diarrhea,9 inadequate nutrition,10 diaper
changing of less than three times in one night, history of DD, use
of talcum powder in the area covered by diaper, and use of certain
diapers.5 In the hospitalization context, children, especially
infants, who are treated in a hospital have a higher risk for this
health problem.11 DD is related to some additional risk factors
from the hospital environment, which makes infants more at risk
of experiencing this health problem.7,12 Children who were diag-
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nosed with having an infectious disease and hospitalized for eight
days or more also have an increased risk for DD. 

As care management for children prioritizes the treatment of the
main problem concerning the medical diagnosis, DD has become
less of a concern, and family-centered care is required. Family-cen-
tered care emphasizes the important role a family plays in every
intervention and decision for child care.13 The management of chil-
dren with DD can be pharmacological and nonpharmacological. In
this case, nurses play an important role in implementing the non-
pharmacological intervention, one of which is the Air, Barrier,
Cleansing, Diapering, Education (ABCDE) approach, and they are
still concerned with the family-centered care principle. According to
previous studies, this approach is considered effective in preventing
and treating DD in children.10,14,15 The key points of effectivity here
are preventing or decreasing inflammation, repairing damage to
skin, and preventing reoccurrence.2 The ABCDE approach was
briefly recommended by PERDOSKI for DD treatment by physi-
cians, and every hospital has its own guidelines for preventing and
managing this health problem.16 To date, no formal guideline has
been made by the Indonesian Health Ministry to be implemented in
the hospital, specifically by nurses. Thus, the authors conducted this
systematic study to propose an intervention recommendation of the
ABCDE approach, which can be implemented as an independent
nursing intervention in children with DD in Indonesia.

Materials and Methods

Eligibility criteria
This scientific work is a systematic review of the ABCDE

approach, and it was conducted from April 2020 to July 2020. The
research method adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines.17 The compo-
nents of the PICO framework are presented in Table 1. 

The authors used inclusion and exclusion criteria in filtering
the literature. The inclusion criteria were as follows: i) an experi-
mental study of the ABCDE approach, ii) implemented directly to
children who wore diapers and/or their mothers or through a labo-
ratory experiment, iii) exclusion of skin barriers used in the inter-
vention from the pharmacological therapy, iv) use of the English or
Indonesian language, and v) published in the past 10 years. The
exclusion criteria were as follows: i) only the abstract was avail-
able in the publication, and ii) the research was not completed.

Information sources and search strategy
The selected databases for searching were Clinical Key,

EBSCOhost, ScienceDirect, PubMed, and Wiley Online Library.

Google Scholar was the database used to browse the national liter-
ature. The search began on June 16, 2020 and used the following
keywords: “child,” “diaper dermatitis,” “diaper-free time,” “air,”
“barrier,” “cleansing,” “diaper,” and “education.”

Extraction and data analysis
Based on the search in multiple databases and the keywords, a

total of 393 articles were collected. As some articles were duplicat-
ed in each database, the number was reduced to 310 articles. After
these articles were filtered using the inclusion criteria, 54 articles
were left. However, 24 articles were excluded because only their
abstracts were available, and they were not yet completed. The
final filtering resulted in 30 articles, as shown in Figure 1. 

Results

According to the literature search, the ABCDE approach for
the nonpharmacological intervention for DD in children was pro-
posed by Boiko in 1999. This approach was then continuously
developed and studied by modifying one or more interventions that
were integrated into the ABCDE approach. Among the 30 studies
that passed the criteria, only one study examined the concept of
ABCDE in general, while the others studied one or two approach-
es. Furthermore, the discussion of the research findings from the
other 29 articles was described in sequence, namely Air, Barrier,
Cleansing, Diapering, and Education, in accordance with the sup-
porting references from each approach. Table 2 presents the
detailed information about the articles and their findings about the
prevention and management of DD. 

Discussion

ABCDE approach
Based on the literature review, the ABCDE approach is one of

the alternative interventions recommended in the nonpharmaco-
logical intervention for impaired skin integrity in children with
DD. Each point of this approach is considered effective in treating
impaired skin integrity in children.18 The effectiveness of this
approach was proved in neonates in accordance with the condition
of the research location. Therefore, the ABCDE approach is also
recommended for managing impaired skin integrity in children
who have DD in Indonesia, with several modifications adjusted for
Indonesia’s conditions, including human resources, natural
resources, economy, and facility.

Table 1. Description of the PICO components in the study.

PICO component    PICO in the study

Population                      The research was conducted on children and/or mothers directly or through laboratory experiments.
Intervention                  Implementation of the ABCDE approach:
                                         A: diaper-free time
                                         B: various types of barriers that can be used on children
                                         C: how to perform perineal hygiene and clean the diaper area using various tools and materials
                                         D: type of diaper to use
                                         E: education for the family to implement the family-centered care principle
Comparison/control    DD management with pharmacological intervention only, without the implementation of the ABCDE approach
Outcome                        Reduced scale of DD
                                         Decreased prevalence of DD in the intervention group

Non
-co

mmerc
ial

 us
e o

nly



Faculty of Nursing, Universitas Indonesia | September 24th, October 30th, November 16th 2020

As an integrated intervention, the ABCDE approach can be
implemented simultaneously, although the education aspect can be
adjusted to the field condition in relation to the family’s ability to
receive education. Although this approach is known as ABCDE in
this intervention recommendation, the order of the implementation
is actually CBAD-E. However, as CBAD-E is more difficult to
remember, ABCDE is then used with some modifications in the
sequence, as presented in Figure 2. 

As previously mentioned, the implementation of this approach
was applied in the CBAD-E sequence. Cleansing was implemented
first because, during the intervention, the first thing to do in diaper
changing is cleaning the area covered by the diaper and measuring
the DD scale.19–21 In this approach, the tools and materials used to
clean the diaper area are sublimated cotton and warm water
because they are easy and inexpensive and have no side effects that
may affect the child’s skin.22

Cleaning this area, especially the perineal area, is similar to the
existing perineal hygiene procedure. In females, cleansing starts
from the labia majora, labia minora, and clitoris by cleaning it from
the top (urethra area) to the bottom (anal area), followed by clean-
ing the surrounding area. In males, cleansing starts from the tip of
the penis to the anal area and the surrounding diaper area.13 To dry
this area, the family is suggested to not use a hairdryer or a heating
lamp, as it may cause burns on the child’s skin.2 The suggested way
is to air-dry it naturally.22

After air-drying the area, the barrier is applied in the rash area or
the whole area covered by the diaper.23–26 Concerning the barrier

used, Virgin Coconut Oil (VCO) is more recommended than other
barriers.27–30 The other barriers that can be used are sunflower seed
oil,31 extra virgin olive oil,32 petroleum jelly/vaseline,33 zinc oxide,34

magnesium,35 calendula,36–38 aloevera,39 and baby oil.40 Baby oil
can also be used as a barrier; it is made of natural ingredients but
combined with other ingredients during processing.41 Each barrier
has different effectiveness, with VCO and sunflower seed oil being
more effective than others. However, Ananingsih, Hasiholan, and
Wahyono in 2018 found that families preferred to use baby oil over
other oils, and that the nurses should ensure that baby oil does not
contain any irritants. These barriers can be more optimal if the appli-
cation is accompanied by a gentle massage to enhance their absorp-
tion and to make the children feel more comfortable.42

The next step is diaper-free time, in which the children do not
wear a diaper for at least 10 min. This intervention enables the
children’s skin to recondition, such as in transepidermal water
loss and skin pH in the area covered by the diaper.43 Nurses and
family members can discuss ideas related to the duration and fre-
quency of diaper-free time in children and write down a schedule
on or some notes.43 Furthermore, the family is required to give
information on whether they performed the intervention at the
agreed time and not just note it on paper to help the nurses eval-
uate and conduct a follow-up. 

The children were then put-on diapers. The diaper should have
superabsorbent powder44 and be one size larger than the children’s
actual size.45–47 Diaper choice is adjusted to the family’s financial
capability, particularly in relation to the brand and the model,
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Figure 1. Literature filtering.
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whether it is a taped diaper or pant diaper. The diaper is used for a
maximum of 3 hours for children and 2 hours for babies. The dia-
per should also be changed immediately if the children have bowel
movement or diarrhea, or if the diaper looks full.2,48

Lastly, education can be given before the implementation of
the CBAD approach or during the education of the CBAD
approach, and it can be conducted twice, adjusting to the family’s
ability to receive education. Before the intervention, the nurses
should give a pre-orientation, in which they assess the knowledge,
culture, and intervention that had been done by the family.49

During the intervention, education is given simultaneously with
the demonstration of CBAD intervention by the nurses. After the
CBAD intervention, education is given to strengthen the under-
standing of the implementation and complemented with education
related to stress management and DD prevention.11,50 This inter-
vention was evaluated independently by the family.

Nursing implication
Currently, DD is not much of a concern even though this health

problem causes inconvenience in children, and the infection may

worsen if it transpires in the dermatitis area and is not immediately
cleaned. According to systematic studies, DD occurs frequently,
although the number of reported cases is lower than the actual
number of incidences. However, the management of this interven-
tion is not officially established by the government. Moreover,
hospitals do not have guidelines for this nonpharmacological man-
agement. Therefore, the intervention recommendation for imple-
menting the ABCDE approach to treat DD in children was pro-
posed in this study.

This recommendation is a result of a systematic study and has
not been practiced directly. Nevertheless, this approach is an inde-
pendent nursing intervention that can be done without involving or
waiting for instructions from other health professionals. Therefore,
by implementing this intervention, nurses are expected to be more
competent in providing nursing care to impaired skin integrity in
children, particularly to those who have DD. The tools and materi-
als used are also adjusted to the condition in Indonesia, and thus
the intervention can be implemented easily. Nevertheless, nurses
should still be critical in implementing the intervention to optimize
nursing care.

Table 2. Summary of the corresponding literatures.

Name, Year                                                                                                               Country                                          Intervention
                                                                                                                                                                        A           B           C           D           E

Amer et al., 201718                                                                                                                                          Egypt                                    √              √              √              √              √
Furber et al., 201220                                                                                                                                     England                                 √                               √                                 
Roy et al., 201743                                                                                                                                        Bangladesh                              √                                                                  
Chaithirayanon et al., 201634                                                                                                                      Thailand                                                  √                                                 
Sharifi-heris et al., 201836                                                                                                                              Iran                                                      √                                                 
Panahi et al., 201238                                                                                                                                         Iran                                                      √                                                 
Firmansyah, Asnaniar, & Sudarman, 201929                                                                                          Indonesia                                                 √                                                 
Watt et al., 201532                                                                                                                                        Indonesia                                                 √                                                 
Evangelista et al., 201428                                                                                                                           Philipines                                                 √                                                 
Gozen et al., 201324                                                                                                                                        Turkey                                                    √                                                 
Mahmoudi, Adib-hajbaghery, & Mashaiekhi, 201537                                                                                 Iran                                                      √                                                 
Badelbuu et al., 201839                                                                                                                                    Iran                                                      √                                                 
Nourbakhsh et al., 201635                                                                                                                               Iran                                                      √                                                 
Seifi, Jalali, & Heidari, 201725                                                                                                                        Iran                                     √              √              √                                 
Yonezawa et al., 201823                                                                                                                                  Japan                                                    √              √                                 
Cahyati, Indriansari, & Kusumaningrum, 201530                                                                                  Indonesia                                                 √                                                 
Alonso et al., 201333                                                                                                                                        Spain                                                     √              √                                 
Summers et al., 201931                                                                                                                                  Nepal                                                    √                                                 
Keshavarz et al., 201626                                                                                                                                   Iran                                                      √                                                 
Bartels et al., 201421                                                                                                                                    Germany                                                 √              √                                 
Lavender et al., 201219                                                                                                                                 England                                                                   √                                 
Bartels et al., 201222                                                                                                                                    Germany                                                                  √                                 
Sujatni, Hartini, & Kusumo, 201348                                                                                                         Indonesia                                                                 √              √                
Connor et al., 201946                                                                                                                                        USA                                                                                        √                
Kusliayana & Mardiyah, 201944                                                                                                                Indonesia                                                                                  √                
Yuan et al., 201845                                                                                                                                           China                                                                                      √                
Gustin et al., 201847                                                                                                                                         USA                                                                                        √                
Shee & Jagtap, 201911                                                                                                                                    India                                                                                                        √
Maya, Pai, & D’Souza, 201550                                                                                                                         India                                                                                                        √
Sari & Altay, 202049                                                                                                                                        Turkey                                                                                                      √
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Conclusions

Based on the analysis of 30 articles, the ABCDE approach was
the recommended nonpharmacological prevention and treatment
for DD. This approach is the integration of air, barrier, cleansing,
diapering, and education, although, in the actual implementation,
the sequence is modified to CBAD-E. This intervention recom-
mendation is expected to be the guideline for nurses in implement-
ing the prevention and management of DD in children. Further
research should be conducted on experimental studies and to mod-
ify the components of ABCDE to compare and evaluate the effec-
tiveness of the existing theory related to the ABCDE approach. 
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