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Diaper dermatitis (DD) is a common condition 
in infants younger than 12 months.1,2 DD is 
an inflammatory process that is a result of 

incontinence and irritation within the diaper area. 
The concept of DD in the infant population was first 
identified in the 1940s, and continues as a common 
condition today.3

DD is a prominent skin injury among hospitalized 
infants.4-8 Although the exact prevalence of DD in 
neonatal intensive care unit (NICU) settings is 
unknown, Migoto et al7 described a 29.7% inci-
dence of DD among a small sample in Brazil, while 
researchers from Hungary reported an incidence of 
25% among a larger sample in a NICU that pro-
vided a higher level of care.6

Several researchers describe efforts to reduce the 
incidence of DD using evidence-based practice and 

skin care guidelines.9-11 An evidence-based national 
skin care guideline was created by researchers and 
clinical experts to provide a standard of care and 
promote consistency among skin care practices.12 
Nurses in different countries who led quality 
improvement initiatives have adapted the guideline 
to test methods that further investigate skin condi-
tions such as DD in clinical settings.7,13,14

Despite the numerous published reviews, guide-
lines, and studies that examined DD, there is a lack 
of adequately studied clinical characteristics associ-
ated with the development, management, or treat-
ment of DD. Clinical characteristics are often over-
looked as potential risk factors when the primary 
focus for the study is on management or treatment 
of DD. The purpose of this literature review is to 
explore the descriptions of clinical characteristics of 
infants with DD provided within infant DD 
literature.

METHODS

Search Strategy
The following databases were searched: PubMed, 
CINAHL, and Web of Science, with the following 
keywords: diaper dermatitis, diaper rash, infant, and 
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neonate. The inclusion criteria for this project are as 
follows: articles published since 1990s; published in 
English, studies that mention skin assessment or eval-
uation, and articles that studied (1) infant/children 
younger than 2 years and (2) any gestational age. The 
exclusion criteria were as follows: review articles, 
opinion articles, dissertations, book chapters and 
books, newspaper articles, and retrospective studies.

Data Characteristics
Participant characteristics (demographic, maternal 
or delivery information, presence or absence of DD, 
and health status), purpose of the study, type of 
design, additional characteristics of the subjects, 
type of assessment tool including physiologic and 
visual tools, intervention type, and results were 
extracted from each study. How are these different 
from clinical characteristics?

Levels of Evidence
To provide level of rigor, each study was assigned an 
evidence level using the Melynk and Fineout-Over-
holt15 guidelines. The assignment of evidence level 
was as follows: level I (systematic review of random-
ized control trials), level II (evidence of a well-done 
randomized control trial), level III (quasiexperimen-
tal, well-designed control trial), level IV (evidence of 
case control or cohort study), level V (evidence from 
systematic review of descriptive studies), and level 
VI (evidence of a descriptive study).15

RESULTS

The search of the databases resulted in 454 studies, 
282 from PubMed and 172 from Web of Science 
using Prisma methods. Inclusion and exclusion crite-
ria were applied, and 27 articles remained after fur-
ther review for duplicates and relevance to the pur-
pose (see Figure 1). The remaining articles are 
presented in 2 tables based on the type of study per-
formed and include (1) assessment and prevention-
focused studies and (2) treatment focused studies, 
and are displayed chronologically in Tables 1 and 2, 
respectively. Twenty of the studies presented a ran-
domized control trial (RCT) design and demon-
strated methodological and design rigor. In Table 3, 
the common clinical characteristics identified among 
the studies in Tables 1 and 2 are presented.

Assessment and Prevention Studies
Fourteen studies demonstrated assessment or preven-
tive-themed designs and are presented in Table 1.5,16-28 
Several factors identified within the 14 studies are 
associated with the development of DD to include 
stool frequency, antibiotic usage, diarrhea, and oral 
thrush.5,8,16,21,23 Researchers identified vaginal or 
cesarean section delivery as a clinical characteristic in 
2 studies.22,24,28 Researchers also identified protective 
elements against DD that include human milk feeds 
and phototherapy.5,21,26 Among all the studies, DD 
was not found in any infant during the day of birth or 

FIGURE 1

Inclusion and exclusion criteria for literature review.
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first day of life. In the studies that included preterm 
infants, DD developed in infants with higher gesta-
tional ages.5,23 Colonization of mycological and bac-
terial organisms was common and did not appear to 
be a factor in the development of DD unless there was 
an increase in colonization.18,25 These studies provide 
several consistent clinical characteristics among sub-
jects with DD: age, gender, weight, type of feeding, 
stool frequency, history of DD, antibiotic use, and 
delivery type (Tables 1 and Table 3).

The studies in Table 1 lack further correlation 
between clinical characteristics and DD demon-
strated by the exclusion of clinical characteristics in 
the analysis. This omission is also seen with a lack of 
description of potential exacerbating elements that 
may originate from examination of clinical charac-
teristic relationships to DD.

Treatment Focused Studies
Thirteen studies describe treatment or intervention-
based research studies and are displayed in  
Table 2.29-41 Two of these studies were performed in 

TABLE 3. Significant Clinical Characteristics

Clinical 
Characteristics

Assessment/
Prevention 

Studies

Treatment/
Intervention 

Studies

Type of Feeds Liu et al21

Lavender et al22

Li et al23

Alonso et al5

Yonezawa 
et al24

Garcia Bartels 
et al25

Ersoy-Evans  
et al26

Gozen et al35

Mahmoudi et al37

Stool frequency Visscher et al16

Visscher et al19

Li et al23

Alonso et al5

Yonezawa  
et al24

History of DD Ferrazzini et al18

Liu et al21

Owa et al27

Mahmoudi et al37

Keshavarz et al39

Seifi et al40

Use of antibiotics Alonso et al5 Gozen et al35

Delivery mode Lavender et al22

Yonezawa  
et al24

Garcia Bartels 
et al25

Yonezawa  
et al28
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a NICU hospital setting that included preterm 
infants greater than 32 weeks’ gestational age at 
birth.32,35 Two of the studies in Table 2 acknowledge 
the type of feeding as informative to the study.35,37 
Previous episodes of DD were mentioned in 3 of the 
studies that highlight the significance and reoccur-
rence of DD.37,39,40 Antibiotics are often used in hos-
pital settings and may contribute to the development 
of DD but were not correlated consistently to DD in 
this review. Gozen et al35 were the only researchers 
to acknowledge and present the frequent use of anti-
biotics among infants in the NICU and include the 
concept as a clinical characteristic.

The treatment designs reported in the studies con-
tained in Table 2 did not allow for the examination 
of relationships between clinical characteristics and 
DD in all cases. Despite the lack of association 
between clinical characteristics and DD, these studies 
provide several consistent demographic and clinical 
characteristics for subjects with DD such as age, gen-
der, weight, type of feeding, history of DD, and anti-
biotic use (Tables 2 and 3).

DISCUSSION

This literature review demonstrates a prominence of 
the following clinical characteristics across the total 
of studies reviewed: age, stooling frequency, type of 
feeding, antibiotic exposure, previous episodes of 
DD, mode of delivery for birth, and phototherapy. 
The review provides a better understanding of the 
clinical characteristics commonly observed within 
studies that examine DD as an outcome. The identi-
fication of commonality between types of studies 
such as assessment, prevention, or intervention pro-
vides a strong pool of clinical characteristics to pro-
mote further inquiry.

An important barrier to researchers’ and clini-
cians’ ability to prevent and treat DD is that clinical 
characteristics are inconsistently reported within 
DD studies and are not used as covariates. Clinical 
characteristics are often provided when descriptive 
statistics are performed, but researchers have not 
explored their relationships to DD within the objec-
tives of the study. There is a need to examine the 
interaction of clinical characteristics of infants in 
the NICU with DD and associated skin integrity 
factors. This review provides the basis for further 
examination of specific clinical characteristics that 
may be useful to describe an at-risk population in 
the NICU for DD.

The studies presented in this review also demon-
strate the variance in skin assessment. Physiologic 
measures (eg, evaporimeter, pH, and skin hydra-
tion) for skin condition were used in 9 of the stud-
ies in Table 1 to assist in the assessment of skin 
condition, DD development, and quantify changes 
in DD skin condition.8,16,20-22,24,25,27,28 Changes in 

skin condition were determined by the use of a 
visual assessment tool often paired with physio-
logic tools. Strength in the full description of skin 
condition may lie in the interpretation of physio-
logic measurements, but may be elevated when 
combined with visual assessment.

Comparatively, visual assessment tools were 
used abundantly within the intervention studies in 
Table 2 to provide subjective descriptions and 
quantify the effectiveness of the intervention on the 
severity of DD. Visual assessment may be the tool 
of choice in the determination of DD severity, but 
the physiologic components used in assessment 
studies can add strength to the results. The differ-
ence in tool usage between types of studies demon-
strates an additional gap in the literature related to 
skin assessment in the diaper area. Skin assessment 
tools in the NICU are vague and lack specification 
of area of involvement defined, such as the diaper 
area. Further research can best be conducted using 
the clinical characteristics identified in this review 
to develop specific guidelines for a DD-specific 
assessment tool. The development of a DD-specific 
skin assessment tool can increase the prevention of 
DD if clinical characteristics can be correlated with 
DD development.

CLINICAL CHARACTERISTICS AND THE 
SKIN SAFETY MODEL

The skin safety model (SSM) was identified as an 
ideal model and framework to guide the identifica-
tion and interpretation of clinical characteristics in 
the context of skin vulnerability.42 The SSM was orig-
inally designed for use among adult patients in the 
intensive care unit. The characteristics that define the 
NICU patient for which DD outcomes are extracted 
should include factors that relate to skin health. 
These characteristics can be translated into descrip-
tors of the infant in the NICU, which provides a guide 
to consider factors that contribute to subsequent skin 
injury outcomes.42 Contributing factors within the 
SSM include patient factors, situational stressors, and 
system factors.42 Additional exacerbating elements 
are also considered within the patient’s environment 
and can be combined with the contributing factors to 
potentiate skin vulnerability and ultimately injury. 
The elements that have the greatest potential to exac-
erbate skin injury and vulnerability include friction, 
shear, and irritants to the skin.42

The results of this review can be instrumental in 
the adaptation of the SSM. The significant clinical 
characteristics identified include age, nutrition, pre-
vious episodes of DD, stooling frequency, antibiotic 
exposure, and delivery mode of birth. The clinical 
characteristics identified can be included in as con-
cepts under the construct of “contributing factors” 
along with inclusion among the construct of 
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“exacerbating elements.” A gap in the literature is 
present in the documentation of a clear connection 
between contributing factors during hospitalization, 
development of DD, and effective assessment to per-
form adequate treatment or eradication of DD.

GLOBAL REPRESENTATION

Despite the vast geographical representation and 
cultural differences of child care, DD is recognized 
as a common condition of infants. The studies in 
Table 1 and 2 demonstrate that the issue of DD has 
been studied worldwide to include studies originat-
ing from several countries (see Table 4). The iden-
tification of DD as a globally studied condition 
demonstrates the importance of its continued 
investigation and need for prevention. The global 
demonstration of investigation into this condition 
prompts further discussion about how clinical 
characteristics of the infant impact the develop-
ment of DD.

IMPLICATIONS FOR RESEARCH

As noted in this review, clinicians and researchers 
have identified many interventions utilized to 
decrease DD, but few accurately describe contribut-
ing factors. Future research should include the col-
lection of clinical characteristics, environmental or 
contributing factors, to use to identify additional 
risk factors for DD. Another area of interest is the 
evaluation of the microbiome and the differentiation 
that occurs in the hospital versus home environment 
and the impact on DD development.

Additionally, the inconsistent use of physiologic 
measurement among intervention studies is a gap 
that needs to be addressed. Skin pigment and ery-
thema are major components of the skin, and its 
compromise, without physiologic measures the 

objectivity and rigor, will continue to be lower 
among these types of studies. Objective measures of 
skin condition that have been studied for reliability 
and validity, especially as the skin becomes irritated 
as seen with DD, would be beneficial to report to 
enhance treatments and management.

IMPLICATIONS FOR PRACTICE

There is a gap in the research that identifies DD as a 
significant issue among the NICU population and 
thus the nursing profession has a unique 

Summary of Recommendations for Practice and Research
What we know: •  Diaper dermatitis is a common issue among infants.

•   Diaper dermatitis pathophysiology and treatments are more prominent in the 
literature than preventive methods.

•   Clinical characteristics of infants with diaper dermatitis are not consistently 
described in research.

What needs to be studied: •   Hospitalized infants in the NICU differentiated by clinical characteristics such 
as gestational age, type of feeds, stooling frequency, and diagnosis.

•   Comparison of timing of diaper dermatitis among infants of the NICU com-
pared to infants not hospitalized within the first year of life.

•   The impact of persistent diaper dermatitis practices on infants in the NICU.

What we can do today: •   Recognize that diaper dermatitis is a common issue in the NICU.

•   Take clinical characteristics into consideration when developing diaper der-
matitis guidelines. 

•   Incorporate skin assessment tools into diaper dermatitis management to objec-
tively describe severity of injury to ensure adequate methods of treatment.

TABLE 4. Countries of Origin Within the 
Literature Review

Country

Assessment/
Prevention-

Type Studies

Treatment/
Intervention 

Studies Total

Africa 1 1

Australia 1 1

China 2 2

Germany 1 1

Iran 8 8

Istanbul 1 1

Japan 2 2

Mexico 1 1

Spain 1 1

Switzerland 1 1

Turkey 1 1 2

United Arab 
of Emirates

1 1

United 
Kingdom

1 1

United States 4 4
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opportunity to fill this gap. Showcasing the impor-
tance of clinical characteristics and the incorpora-
tion of a skin assessment tool may be helpful to (1) 
identify the incidence and prevalence of DD, (2) 
uncover commonalities among degrees of severity, 
and (3) attribute the assessment of correlations with 
clinical outcomes specific to the NICU patient. The 
use of a reliable and valid skin assessment tool in 
daily care would provide nurses with the ability to 
identify, treat, and accurately document an infant’s 
DD progression and healing.

CONCLUSION

The literature provided in this review demonstrates 
the variance among studies that evaluate DD in the 
infant population. This review demonstrated the 
lack of consistency to control for demographic and 
clinical characteristics among infants in a variety of 
settings. Researchers can use clinical characteristics 
of a sample to further analyze contributing factors 
or exacerbating elements that may increase an 
infant’s risk for developing DD. Therefore, studies 
that include consistent clinical characteristics com-
bined with rigorous research designs are critical for 
adequate assessment of an infant’s risk of developing 
DD and may enhance the documentation of treat-
ment outcomes for DD.
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 26. Ersoy-Evans S, Akıncı H, Doğan S, Atakan N. Diaper Dermatitis: a 
review of 63 children. Pediatr Dermatol. 2016;33(3):332-336. 
doi:10.1111/pde.12860

 27. Owa A, Oladokun R, Osinusi K. Skin pH and transepidermal water 
loss values in children with diaper dermatitis in Ibadan, Nigeria. 
Pediatr Dermatol. 2017;34(3):303-307. doi:10.1111/pde.13117.

 28. Yonezawa K, Haruna M, Matsuzaki M, Shiraishi M, Kojima R. Effects 
of moisturizing skincare on skin barrier function and the prevention 
of skin problems in 3-month-old infants: a randomized controlled trial. 
J Dermatol. 2018;45(1):24-30. doi:10.1111/1346-8138.14080.

 29. Concannon P, Gisoldi E, Phillips S, Grossman R. Diaper dermatitis: a 
therapeutic dilemma. results of a double-blind placebo controlled trial 
of miconazole nitrate 0.25%. Pediatr Dermatol. 2001;18(2):149-155. 
doi:10.1046/j.1525-1470.2001.018002149.x.

 30. Al-Waili NS. Clinical and mycological benefits of topical application 
of honey, olive oil and beeswax in diaper dermatitis. Clin Microbiol 
Infect. 2005;11(2):160-163. doi:10.1111/J.1469-0691.2004.01013.X.

 31. Sabzghabaee AM, Nili F, Ghannadi A, Eizadi-Mood N, Anvari M. Role 
of menthol in treatment of candidial napkin dermatitis. World J 
Pediatr. 2011;7(2):167-170.

 32. Gunes T, Akin MA, Sarici D, Hallac K, Kurtoglu S, Hashimoto T. 
Guaiazulene: a new treatment option for recalcitrant diaper dermati-
tis in NICU patients. J Matern Neonatal Med. 2013;26(2):197-200. doi
:10.3109/14767058.2012.722711.

 33. Bonifaz A, Tirado-Sanchez A, Graniel MJ, Mena C, Valencia A, Ponce-
Olivera RM. The efficacy and safety of sertaconazole cream (2%) in 
diaper dermatitis candidiasis. Mycopathologia. 2013;175(3):249-254. 
doi:10.1007/s11046-013-9642-3.

 34. Farahani LA, Ghobadzadeh M, Yousefi P. Comparison of the effect of 
human milk and topical hydrocortisone 1% on diaper dermatitis. 
Pediatr Dermatol. 2013;30(6):725-729. doi:10.1111/pde.12118.

 35. Gozen D, Caglar S, Bayraktar S, Atici F. Diaper dermatitis care of 
newborns human breast milk or barrier cream. J Clin Nurs. 
2014;23(3/4):515-523. doi:10.1111/jocn.12047.

 36. Adib-Hajbaghery M, Mahmoudi M, Mashaiekhi M. The effects of 
Bentonite and Calendula on the improvement of infantile diaper  
dermatitis. J Res Med Sci. 2014;19(4):314-318. doi:10.4103/0971-
5916.174567.



Copyright © 2019 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.

Advances in Neonatal Care • Vol. 20, No. 4

285An Integrative Review of Clinical Characteristics of Infants With Diaper Dermatitis

 37. Mahmoudi M, Adib-Hajbaghery M, Mashaiekhi M. Comparing the 
effects of Bentonite & Calendula on the improvement of infantile 
diaper dermatitis: a randomized controlled trial. Indian J Med Res. 
2015;142(6):742-746. doi:10.4103/0971-5916.174567.

 38. Goodarzi R, Shahvari SZ, Saadat H, Naderi S, Khamesan B, 
Houshmandi M. Comparison of the therapeutic effects of nystatin, 
clotrimazole and muprocin in infants with diaper dermatitis: a ran-
domized, controlled trial. Int J Med Res Heal Sci. 2016;5(9):111-116. 
doi:10.1111/j.14683083.2010.03735.x.

 39. Keshavarz A, Zeinaloo AA, Mahram M, Mohammadi N, Sadeghpour 
O, Maleki MR. Efficacy of traditional medicine product henna and 

hydrocortisone on diaper dermatitis in infants. Iran Red Crescent 
Med J. 2016;18(5):e24809. doi:10.5812/ircmj.24809.

 40. Seifi B, Jalali S, Heidari M. Assessment effect of breast milk on dia-
per dermatitis. Dermatology Reports. 2017;9(1):7044. doi:10.4081/
dr.2017.7044.

 41. Dastgheib L, Pishva N, Saki N, et al. Efficacy of topical Coriandrum 
sativum extract on treatment of infants with diaper dermatitis: a 
single blinded non-randomised controlled trial. Malaysian J Med Sci. 
2017;24(4):97-101. doi:10.21315/mjms2017.24.4.11.

 42. Campbell JL, Nursing B, Dip G, Care W, Coyer FM, Osborne SR. The skin 
safety model: reconceptualizing skin vulnerability in older patients. J Nurs 
Scholarsh. 2016:48(1):14-22. doi:10.1111/jnu.12176.

For more than 134 additional continuing education articles related to 
neonatal topics, go to NursingCenter.com.

Instructions:
•	 Read	the	article.	The	test	for	this	CE	activity	can	only	

be	taken	online	at	www.nursingcenter.com.	Tests	
can	no	longer	be	mailed	or	faxed	.You	will	need	to	
create	(its	free!)	and	login	to	your	personal	CE	
Planner	account		
before	taking	online	tests.	Your	planner	will	keep	
track	of	all	your	Lippincott	Professional	
Development	online	CE	activities	for	you.

•	 There	is	only	one	correct	answer	for	each	question.	
A	passing	score	for	this	test	is	13	correct	answers.	
If	you	pass,	you	can	print	your	certificate	of	earned	
contact	hours	and	access	the	answer	key.	If	you	fail,	
you	have	the	option	of	taking	the	test	again	at	no	
additional	cost.

•	 For	questions,	contact	Lippincott	Professional	
Development:	1-800-787-8985.

Registration Deadline:	June	3,	2022

Disclosure Statement:	The	authors	and	planners	
have	disclosed	that	they	have	no	financial	
relationships	related	to	this	article.

Provider Accreditation:
Lippincott	Professional	Development	will	award	1.5	con-
tact	hours	for	this	continuing	nursing	education	activity.

Lippincott	Professional	Development	is	accredited	as	
a	provider	of	continuing	nursing	education	by	the	
American	Nurses	Credentialing	Center’s	Commission	
on	Accreditation.

This	activity	is	also	provider	approved	by	the	California	
Board	of	Registered	Nursing,	Provider	Number	
CEP11749	for	1.5	contact	hours.	Lippincott	
Professional	Development	is	also	an	approved	provider	

of	continuing	nursing	education	by	the	District	of	
Columbia,	Georgia,	and	Florida	CE	Broker	#50-1223.	
Your	certificate	is	valid	in	all	states.

This	article	has	been	approved	by	the	National	
Association	for	Neonatal	Nurses	Certification	Board	
for	Category	B	credit	toward	recertification	as	an	
NNP.

Payment:
The	registration	fee	for	this	test	is	$11.95	for	NANN		
members	and	$17.95	for	nonmembers.

DOI:	10.1097/ANC.0000000000000789

http://NursingCenter.com

