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A B S T R A C T   

Objective: Incontinence-associated dermatitis (IAD) is an inflammatory skin condition caused by the repeated 
exposure to urine and faeces. It is not common for urinary incontinence only to cause IAD, however patients with 
urinary tract infections (UTIs) are also at increased risk for IAD. This scoping review aimed to provide a summary 
of the relationship between bacterial urinary infections and IAD. 
Methods: We conducted a scoping review following the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses extension for Scoping Reviews. PubMed, CINAHL, Medline, and Web of Science were searched for 
relevant articles from January 2007 through February 2020. 
Results: Based on eligibility criteria, 13 research studies and review articles were included. Despite the 
acknowledged role of bacterial infections can play in IAD and the importance of eradicating infections for the 
prevention of skin breakdown, there have been limited studies that have investigated how uropathogenic bac-
teria, in combination with urine, lead to skin damage and IAD. The use of urinary catheters also predisposes to 
UTIs; however, prevalence/incidence rates of IAD in these patients are not clear, as they were considered as 
continent of urine in the included studies. 
Conclusion: Further research is needed to elucidate the mechanisms of how bacteria, in combination with urine, 
lead to IAD.   

1. Introduction 

Prolonged exposure to moisture weakens the barrier function of skin, 
causing maceration, chronic inflammation, skin erosion and damage. 
This is known as moisture-associated skin damage, and the term was 
introduced by a panel of experts to better define and distinguish the 
effects of moisture from various sources on the skin, including urine and 
stool [1]. Incontinence-associated dermatitis (IAD)1 is caused by chronic 
exposure to urine and/or stool [2] and has been recently coded as a form 
of irritant contact dermatitis (EK02.2, ICD-11) [3]. Previous studies 
revealed that the major pathological signs of IAD include partial loss of 
the epidermis, dilated vessels with some swelling of the endothelium, 
oedema of the dermis, and inflammatory cell infiltration [4,5]. Age is 

not considered a risk factor for the development of IAD [6], although 
elderly people are at increased risk of experiencing IAD due to associ-
ated comorbidities in combination with skin changes caused by 
advancing age [7,8]. Accordingly, IAD represents a major complication 
among elderly people resulting in erythema and skin inflammation and 
can cause pain and discomfort. Other clinical signs include swelling and 
blister formation, and if left untreated IAD may lead to reduced quality 
of life [2]. 

Several studies have demonstrated that prevalence of IAD vary 
within different care settings [9–12]. A large international retrospective 
pressure ulcer (PU) prevalence survey measured IAD prevalence in pa-
tients (n = 56,209) across 818 care settings in the United States of 
America and Canada [9]. Data were collected for patients >18 years old; 
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admitted or residing in acute care, long-term acute care (defined as 
settings serving as a bridge from acute care to rehabilitation, long-term 
care, or home care), or resided in long-term care, and rehabilitation 
facilities. The reported prevalence of IAD in long-term care settings was 
8.4% (n = 160/1900), in long-term acute care - 18% (n = 110/609), and 
in acute care facilities - 19% (n = 2094/10,807) [9]. In Japan, a 
cross-sectional study of long-term care patients, with double or feacal 
incontinence, reported a prevalence of IAD of 17% (n = 17/100). 
However, the study was carried out over a short period, less than a 
month, the number of patients recruited was small, and consequently 
findings may not be generalizable to a larger population [13]. In the 
intensive care unit, a prospective cohort study in China reported an 
incidence of 23.9% (n = 26/109) of IAD among incontinent patients 
[11]. It is possible that IAD estimation may be inaccurate as different 
tools have been used to assess IAD, including the 
Incontinence-Associated Dermatitis Intervention Tool [14] and the IAD 
and its severity instrument [15], which limit direct comparison between 
studies. Similarity between IAD and superficial PUs may also confuse the 
diagnosis [2]. To address this issue, experts recommend using the Ghent 
Global IAD Categorization Tool (GLOBIAD), which has been translated 
into different languages and validated in multiple countries [2,16]. 

Theoretical frameworks have described the underlying multifactorial 
pathophysiology of IAD [17,18]. However, these models are derived 
from studies on the related condition of diaper dermatitis that occurs in 
neonates and on clinical observations. As a consequence, there are still 
knowledge gaps that require further investigation to provide empirical 
evidence [19]. Exposure to urine leads to an increase in transepidermal 
water loss, indicating on reduced skin barrier function [20], an over-
hydration of epidermis, swelling of corneocytes, and eventually skin 
maceration [21]. Urinary incontinence on its own does not cause skin 
breakdown, but in combination with other factors this contributes to 
IAD. In particular, the damage is aggravated in the presence of bacteria 
from the skin surface, urine or faeces that convert urea of urine into 
ammonia by the reaction of urease enzyme to create an alkaline envi-
ronment, which results in an increased susceptibility to bacterial colo-
nization and invasion [17,18]. Empiric data implicating bacteria in IAD 
derives from an animal study [5] which examined the mechanisms of 
IAD, induced by liquid stool, and showed that skin, macerated by faecal 
proteases is susceptible to invasion by Pseudomonas aeruginosa, 
demonstrating that bacteria penetrate to the dermal layer, causing inner 
tissue damage and inflammation [5]. Patients with urinary incontinence 
are at increased risk of urinary tract infection (UTI), caused by patho-
gens entering the urinary tract from the perineum [22], due to incom-
plete voiding and urinary retention [23]. UTIs lead to frequent urination 
[24] and as a consequence IAD risk increases. This is supported by 
clinical evidence that IAD lesions have been identified in patients with 
UTI [25] and that bacteriuria is common in urinary incontinence [26]. 
Based on this, we hypothesise that bacteriuria is implicated in the 
pathogenesis of IAD and in this scoping review, we outline what is 
known about the relationship between bacterial urinary infections and 
IAD. 

2. Methods 

We conducted a scoping review as our focus was to provide a 
comprehensive overview of existing literature about the relationship 
between bacterial urinary infections and IAD. We did not to assess the 
quality of studies, a key step in systematic review methodology [27]. 

2.1. Protocol and registration 

The protocol for this scoping review has not been published or 
registered. 

2.2. Eligibility criteria 

Studies were included if met the following eligibility criteria: a) 
report on the role of bacterial urinary infections in IAD development, b) 
involve patients with urinary incontinence, c) study outcomes related to 
IAD, d) published in English and e) full text available. 

2.3. Information sources 

For our review we posed the following clinical question based on the 
Population Exposure Outcome (PEO) format [28]: ‘‘In adult patients 
with urinary incontinence, does the presence of bacterial urinary 
infection contribute to the development of incontinence-associated 
dermatitis?’‘. Accordingly, the search strategy was based on the PEO 
framework, as shown below:  

● Population: adult people with urinary incontinence  
● Exposure: presence of UTIs or any other cutaneous/bacterial 

infections  
● Outcome: pathophysiological events in IAD (i.e. skin barrier 

disruption and increased pH), prevalence/incidence rates of IAD in 
patients with a urinary catheter, as this represents a major risk factor 
for UTIs [24], and occurrence of IAD due to UTIs. 

A systematic search of 4 electronic databases (PubMed, CINAHL, 
Medline, and Web of Science) was performed by the lead author (SK) to 
identify relevant studies from January 2007 until February 2020. The 
starting year was set to 2007 when the term IAD was firstly reported 
[18] to describe the effects of incontinence in adults and to distinguish 
from diaper dermatitis that occurs in the infant population. The search 
keywords were “urinary tract infections”, “bacterial infections”, “uri-
nary infections”, “cutaneous infections”, combined with the term 
“incontinence-associated dermatitis” using the Boolean operator “AND”. 
We adhered to the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines for scoping reviews [29]. 

2.4. Selection of sources of evidence 

All studies were considered, regardless of design, as eligible for in-
clusion if they met the eligibility criteria. Selection of studies was con-
ducted in two stages. After duplicates were removed, articles were first 
screened by review of the title and abstract by two authors (SK and YM) 
independently. Any disagreement between reviewers regarding study 
eligibility was resolved through discussion. Subsequently, the second 
screening involved a full-text review by SK. The references of identified 
articles were also screened by SK to identify additional articles. 

2.5. Data charting 

Each included study was reviewed by the first author (SK) and data 
were extracted on a standard extraction table. Data were extracted 
relating to the following basic study characteristics: authors/year, study 
design, study aim, population, and key findings relevant to current 
scoping review. Table 1 provides details of the included studies. 

3. Results 

3.1. Selection of sources and evidence 

The systematic search identified 80 potentially relevant articles. 
After removal of duplicates, 59 studies were included for first screening. 
Following screening of titles and abstracts, 12 articles were included for 
full text screening, of which 9 studies were included. After screening 
reference lists, 4 additional articles were assessed as eligible. We 
included 13 studies in this review. A flow chart outlining the results of 
the systematic search, the screening process and finally included studies 
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are shown in Fig. 1. 

3.2. Study characteristics 

From the 13 included articles, seven were review articles, of which 

one represented a consensus statement, five were epidemiological 
studies examining the prevalence/incidence of IAD in different care 
settings, and one study was a retrospective observational outcomes re-
view study which reported IAD as a complication of an intervention 
which resulted in a decrease in UTIs. 

Table 1 
Characteristics of included studies.  

Authors, Year Study design Study aim Population Key Findings relevant to current scoping review 

Beeckman 
et al., 2009 
[17] 

Literature review Synthesize the current evidence on the 
prevention and treatment strategies for IAD  

Increased skin pH may lead to bacterial 
overgrowth, colonization and infection which can 
increase the severity of IAD. Most common 
organisms include Candida albicans and 
Staphylococcus 

Beeckman 
et al., 2015 
[2] 

Review by the global 
IAD expert panel 

Summarize current knowledge on IAD 
pathophysiology and provide practical 
guidance on how to assess, prevent and 
manage IAD  

Secondary skin infections may develop in IAD 
patients. The use of urinary catheters may be used 
to contain incontinence, although this should be the 
last step due to the high risk of urinary-tract 
infections 

Beele et al., 
2018 [30] 

Review Overview of IAD pathophysiology, the 
factors contributing to its development and 
current prevention/treatment strategies  

IAD increases the risk of infection from bacteria 
resident in the gastrointestinal and urinary tract. 
Infection by Pseudomonas aeruginosa can occur and 
confirmed by the green appearance in the wound 
bed. Increased malodour may also indicate 
bacterial infections 

Black et al., 
2011 [31] 

Review Review current knowledge on IAD and 
provide recommendations for its 
management and prevention  

Faecal bacteria can convert urea to ammonia 
leading to disruption of the protective acid mantle 
of skin. Faecal digestive enzymes may also 
compromise the integrity of the skin and may also 
contribute to the development of secondary 
infections by coliform bacteria 

Campbell 
et al., 2016 
[32] 

Cross-sectional study To determine the prevalence of 
incontinence and IAD in an acute care 
teaching hospital in Australia 

Hospitalized adults ≥ 18 years (n 
= 376) 

The prevalence of IAD among incontinent patients 
was 42% (38/91), however patients with a urinary 
catheter were considered as continent. 

Gray et al., 
2011 [1] 

Review Review current knowledge on IAD 
pathophysiology  

Conditions defined as moisture-associated skin 
damage, including IAD, have common aetiologies. 
Bacteria in moisture source may lead to skin barrier 
disruption and associated damage 

Gray, 2007 
[18] 

Concise review Summarize existing knowledge on IAD and 
on treatment/prevention strategies  

Treatment strategies of IAD should aim at 
protecting the skin from incontinence, but also to 
eradicate any infections occurring at the skin 
surface 

Gupta et al., 
2017 [33] 

Retrospective 
observational 
outcomes review 
study 

Design and evaluation of strategies to 
reduce the use of urinary catheters in 
intensive care units 

Patients admitted to a 20-bed 
intensive care unit between 
January 2012 and December 
2016 

There was a decrease in the use of urinary catheters 
and consequently in urinary tract infections after 
all 3 interventions. However, this led to an increase 
in the incidence of IAD 

Johansen 
et al., 2018 
[34] 

Descriptive, multisite 
epidemiologic survey 

To examine the prevalence and risk factors 
of IAD in acute care hospitals 

29 wards across 4 hospitals, 340 
patients (age≥18 years) 

Among incontinent patients, 48.2% (27 out of 56) 
had an indwelling catheter. In the total population 
(continent and incontinent patients), the 
prevalence of IAD was 7.6% (26 out of 340), and 
46% (12 out of 26) of IAD patients had an 
indwelling urinary catheter. However, the authors 
did not differentiate between IAD present on 
admission and hospital acquired IAD 

Junkin and 
Selekof, 
2007 [35] 

Prospective 
observation 
descriptive study 

Examine the prevalence of incontinence and 
skin injury among acute care patients 

Patients (n = 608, ≥4 years) in 
medical, surgical, and intensive 
care units at a community and 
teaching hospital 

The prevalence of incontinence was 19.7%, and of 
these patients 42.5% had a skin injury. Patients 
with a urinary catheter were deemed as continent 
of urine. 

Long et al., 
2012 [36] 

Longitudinal, 
repeated-measures 
study 

Determine the prevalence and incidence of 
IAD among patients in a long-term care 
facility. Risk factors associated with IAD 
were also identified 

Patients (n = 171) admitted to a 
long-term care facility 

The prevalence of IAD on admission was 
22.8% and the incidence was found to be 7.6%. 
Among the 171 patients, 21.6% had urinary 
incontinence, and 43.3% of all patients had an 
indwelling catheter. The authors did not determine 
whether urinary catheters were inserted prior to 
IAD development or whether the catheter was 
inserted to manage the IAD. 

Nix and 
Haugen, 
2010 [37] 

Review Overview of IAD pathophysiology, 
prevention/treatment strategies  

Infections are part of IAD pathophysiology, and 
accordingly their treatment is important to prevent 
IAD. Urinary catheters can also be used to prevent 
IAD. However, due to the high risk of urinary-tract 
infections their use of should be minimized as much 
as possible 

Wang et al., 
2018 [11] 

Prospective cohort 
study 

To determine the incidence of IAD in 
patients in intensive care units and to 
identify potential risk factors 

Nine intensive care units, 109 
patients 

Patients suffered from community-acquired (n =
29) and nosocomial (n = 80) infections. IAD 
occurred in 26 of these patients, suggesting that 
infections are contributing factors in IAD 
pathophysiology  
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3.3. Bacterial infections in IAD development 

Several review papers have identified bacterial infections as an 
etiologic factor in IAD development [1,17,30,31]. In particular, it has 
been suggested that in addition to the clinical symptoms of IAD, the 
presence of infection poses a significant burden to the patient and to the 
healthcare system [38]. Studies reported that bacterial colonization is 
associated with a disruption of the protective acid mantle of the skin 
surface. Infections may be caused by the several different types of bac-
teria in the urinary tract or from perineal skin, which are in close 
proximity to the affected area, including Staphylococcus aureus [17,30]. 
Another study reported that nosocomial infections were prevalent 
among incontinent patients (80 out of 109) in intensive care units, with 
23.9% (n = 26/109) having IAD [11]. However, the authors did not 
determine the type of infection in IAD patients, considering that UTIs are 
one of the most common nosocomial infection [39]. In contrast with all 
the aforesaid studies, a retrospective observational study reported that 
restricted use of urinary catheters resulted in decreased number of UTIs, 
however this was associated with an increase in the occurrence of IAD in 
patients at a medical intensive care unit [33]. 

3.4. Treatment of infections as a prevention strategy for IAD 

Studies highlight that treatment of infections is an important element 
for the preventive intervention of IAD to avoid severe complications [1, 
37]. In clinical settings, bacterial infections can be identified by obser-
vation of the wound bed, as for example the characteristic green 
appearance is indicative of a Pseudomonas infection [40]. The presence 

of infections can also be confirmed by analysis of wound swabs and by 
the characteristic strong ammonia odour of urine, caused by the activity 
of urease-producing bacteria [30]. Nevertheless, the source of bacterial 
contamination cannot be determined by these clinical observations and 
standard tests, as robust methods are needed, such as taxonomic analysis 
of the skin microbiome [41]. 

3.5. IAD in patients with urinary catheters 

Expert consensus guidelines recommend not to use urinary catheters 
routinely as they increase UTI risk [2,31,37]. However, it is important to 
acknowledge that IAD increases the risk of pressure injury and resulted 
in co-existing of IAD and PU in a bedridden patient [42]. In such cases 
only the use of urinary catheters is recommended to manage urinary 
incontinence, and experts highlight that surrounding skin may require 
extra protection due to possible leakage from the urinary catheter [2,35, 
43], as a result of bowel movement, patient repositioning, constipation, 
occlusion of the catheter and bladder spasms [44]. Consequently, pa-
tients are at increased risk of IAD and therefore, it would be appropriate 
to report the prevalence and incidence rates of IAD in cases with a uri-
nary catheter. In spite of extensive studies available on the prevalence 
and incidence rates of IAD among incontinent patients in different care 
settings, a limited number of studies were found in the literature that 
examined the epidemiology of IAD in patients with a urinary catheter. 
This is due to patients with urinary catheters considered as they were not 
incontinent of urine [32,35]. By contrast, a multisite epidemiological 
study reported that the prevalence of IAD was 7.6% (n = 26/340), and 
nearly half of IAD patients (46%, n = 12/26) had an indwelling urinary 

Fig. 1. PRISMA flow chart of the search strategy, screening process and article selection in this review. (1.5 column fit).  
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catheter in situ. A possible explanation is that patients with indwelling 
catheters on the day of the study were not deemed continent, and IAD 
occurrence may be related to the duration of catheterization, as at the 
local care setting catheters are used for short periods. However this was 
not elucidated as the researchers did not differentiate between IAD 
present on admission and hospital-acquired IAD [34]. In another lon-
gitudinal study over a 12-week period the incidence rate of IAD in a 
long-term care facility was reported to be 7.6% (n = 10/132). Patients 
with an indwelling urinary catheter represented the 43.3% (n = 74/171) 
of all patients. However, the authors did not determine whether urinary 
catheters were inserted prior to IAD development or whether the cath-
eter was inserted to manage IAD [36]. 

4. Discussion 

To the best of our knowledge, this scoping review is the first to 
systematically explore the relationship between bacterial urinary in-
fections and IAD development. Our findings have extended current 
knowledge and identified important implications for future research and 
clinical practice. Although, bacterial infection is an important etiologic 
factor in IAD pathophysiology, it still remains unclear how uropatho-
genic bacteria impact on IAD development. There are currently no 
studies in the literature which have examined the causal role of bacte-
riuria on IAD pathogenesis, and this should be the focus of future 
studies. 

It is important to identify the type of infection to enable appropriate 
treatment. This is critical for the prevention of IAD and identification of 
which patient groups are at more risk. The use of a urinary catheter 
predisposes patients to UTIs [24] and urine leakage around the catheter 
represent a common adverse event which may increase the risk of IAD in 
these patients. Therefore, we also reported IAD prevalence/incidence 
rates in patients with a urinary catheter. The included studies reviewed 
considered patients with urinary catheters as continent and therefore 
excluded from the analysis or did not consider catheterization as a 
contributing factor to IAD. Consequently, reliable prevalence/incidence 
data of IAD in patients with urinary catheters are absent. This finding 
has important clinical implications and highlights the need for future 
studies to expand clinical data. Despite this, IAD occurrence has been 
reported in patients with urinary catheters. One study reported the 
incidence of IAD in intensive care units with most patients having a 
nosocomial infection [11]. These findings assert that bacterial urinary 
infections are involved in IAD pathogenesis and should be investigated 
in future studies. By contrast, another study reported IAD occurrence in 
intensive care patients was associated with a reduction in catheteriza-
tion rate and UTI rate consequently [33]. These findings are in contrast 
with the findings from the current review and should be treated with 
caution. IAD occurrence may be caused by the exposure to liquid stool, 
as diarrhoea is common in patients in intensive care units [45]. 

A systematic approach was used to synthesize and characterize the 
findings of this scoping review; however, we acknowledge that there are 
limitations. Our search was focused on English published studies only, 
and we did not perform targeted searches for unpublished studies or 
studies published in non-peer-reviewed journals. Additionally, although 
the year restriction imposed on the search strategy was deemed appro-
priate, we cannot preclude having missed relevant studies considering 
that a number of other terms have been used for IAD including perineal 
dermatitis, diaper rash and irritant dermatitis. 

5. Conclusions 

Bacterial infection represents an important etiologic factor for IAD 
development. However, the studies identified in this review lacked clear 
definition of the source of bacteria responsible for infection in IAD pa-
tients. Therefore, there is insufficient evidence to explain the relation-
ship between bacterial urinary infections and IAD. Future studies will 
need to clarify and distinguish the effects of skin commensals, 

bacteriuria, or feacal bacteria on the skin, compare urease activity 
responsible for pH elevation, and elucidate the mechanism of how 
bacterial urinary infections disrupt the integrity of the skin and lead to 
IAD. Understanding skin barrier properties and the underlying histo-
pathological changes we will be in a stronger position to identify the 
relationship between bacterial urinary infections and IAD. Despite 
expert recommendations to limit the use of urinary catheters due to the 
risk of infections, these devices are frequently used in clinical settings. 
Therefore, considering the associated problem of urine leakage around 
the catheter, it is important to acknowledge that these patients are at 
increased risk for IAD. 
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