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Abstract

The study aimed to evaluate the effect of an intervention on the prevalence

and severity of incontinence-associated dermatitis (IAD) in six hospitals in one

state in Australia. This quasi-experimental pre-and post-study, conducted in

18 wards, was part of a larger implementation science study on incontinence-

associated dermatitis. Skin and incontinence assessments were conducted on

patients during February and March 2020 (pre-intervention) and July and

August 2021 (post-intervention). The intervention comprised continence

assessment and management, an education brochure for patients, family and
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caregivers on IAD, the Ghent Global IAD Categorisation Tool (GLOBIAD) and

a skin care regime with patient skin protection measures (three-in-one barrier

cream cloths, minimisation of bed protection layers, use of appropriate conti-

nence aid). A total of 1897 patients were assessed (pre-intervention = 964,

post-intervention = 933). A total of 343 (35.6%) pre-intervention patients and

351 (37.6%) post-intervention patients had incontinence. The prevalence of

hospital-acquired IAD was 6.71% in the pre-intervention group and 4.27% in

the post-intervention group; a reduction of 36.3% (p = 0.159) despite higher

patient acuity, prevalence of double incontinence and the COVID-19 pandemic

in the post-intervention group compared with the pre-intervention group. Our

multisite best practice IAD prevention and treatment intervention was able to

reduce the prevalence and severity of hospital-acquired IAD, suggesting endur-

ing effectiveness of the intervention.
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Key Messages
• Incontinence-associated dermatitis (IAD) is skin damage associated with

exposure to urine, faeces or both that is a painful and uncomfortable condi-
tion that can develop into a pressure injury if overlooked, misdiagnosed or
incorrectly treated.

• An evidence-based healthcare bundle was implemented in six hospitals in
one state in Australia to prevent and manage IAD.

• Clinical audits involving skin and continence assessments were conducted
on a total of 1897 patients in a quasi-experimental pre-and post-study (pre-
intervention = 964, post-intervention = 933).

• Hospital-acquired IAD prevalence decreased by 36.3% from the pre-
intervention (6.71%) to the post-intervention period (4.27%) despite higher
acuity and the COVID-19 pandemic in the post-intervention period.

1 | INTRODUCTION

Incontinence-associated dermatitis (IAD) is a painful
skin condition linked to hospital-acquired pressure inju-
ries (PI). It is often overlooked and misdiagnosed, result-
ing in delayed and costly treatment, while causing
significant patient discomfort. In various studies, the
prevalence of IAD in hospital patients has been reported
to range from 1.44% to 21.3%,1–10 but is known to be
under-reported largely due to misdiagnosis and variation
in IAD data collection methods.11

IAD causes physical, social and emotional impact on
patients.12 A recent qualitative study of 10 patients with
IAD and a family caregiver of a patient with IAD in
Australia found it to be not only a debilitating painful
condition but a condition that left patients desperate for
relief.13 Patients' IAD were aggravated by leaking pads
and reduced mobility or being bed bound. They described

the experience of having IAD as characterised by a pain-
ful, burning, itching sensation. Some patients were
unable to resist the temptation to scratch themselves to
relieve their discomfort, resulting in some cases of bleed-
ing sores.

The surveillance of IAD is widely accepted as a cru-
cial step towards patient safety and has become a recom-
mended component of PI prevention programmes and
audits.14,15 IAD is a concern in both acute hospitals and
long-term aged care settings as it can lead to the develop-
ment of PIs.14 The World Health Organization's Interna-
tional Classification of Diseases, 11th edition (ICD-11)
code for IAD (section EK02. 22, Irritant contact dermati-
tis due to incontinence)16 has been recently established
globally, signifying this condition as a global health prior-
ity. Despite the best efforts of the World Health Organiza-
tion to change the terminology for IAD to a global
language of irritant contact dermatitis due to
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incontinence,17–19 in Australia, this has not yet been
adopted and the 10th edition (ICD-10-AM [Australia
Modified]) classification system is still used (L22, Diaper
dermatitis). Identifying the risks for, and occurrence of,
IAD at an organisational level has the potential to redi-
rect resources to reduce the impact of IAD for both the
patient and the organisation.

As part of a large implementation science study
(here on referred to as the IMBED study, which stands
for ‘A novel implementation of best available evidence
into practice for incontinence-associated dermatitis
[IMBED])’,20 we developed, implemented and tested an
evidence-based healthcare bundle14 to prevent and man-
age IAD in one state in Australia. This paper presents
quantitative findings on the impact of the intervention
on the prevalence of IAD.

2 | METHODS

2.1 | Design

The IMBED study was a quasi-experimental, pre- and
post-translational research study to determine, primarily,
the prevalence of IAD, using an implementation science
approach—the Promoting Action on Research Imple-
mentation in Health Services (PARIHS) framework .21

Owing to the COVID-19 pandemic, this study consisted
of a pre-intervention period of 12 months (October 2019
to September 2020) and a post-intervention period of
15 months (May 2021–July 2022), separated by the imple-
mentation of the IMBED multifaceted initiative. This
study is reported according to the modified Consolidated
Standards of Reporting Trials (CONSORT) statement22

and the Template for Intervention Description and Repli-
cation (TIDieR) checklist for interventions.23

2.2 | Setting and participants

The study was undertaken across six hospitals (four
major referral hospitals, one regional and one rural
hospital) in five health districts (three metropolitan,
two rural) across New South Wales (NSW), Australia.
Eighteen wards participated (three per hospital), com-
prising three 28-bed wards from the four metropolitan
hospitals and three 15-bed wards from the two
regional hospitals (426 beds in total), specialising in
subacute and rehabilitation medicine, acute geriatrics,
palliative care, respiratory and gastroenterology, gen-
eral medical, surgical and intensive care. No long-term
care facilities such as nursing homes were included in
the study.

2.3 | Intervention

The intervention was multifaceted and comprised of cli-
nician and patient facing approaches (Table 1).

2.4 | Standard care

Standard care varied across each hospital, with hospitals
either implementing some, but not all, components of
the best practice guidelines, or none that aligned with
best practice. The latter included not assessing for incon-
tinence status with a screening tool, not conducting daily
skin assessments, not categorising IAD with a validated
tool, using multiple bed protection layers under the
patient, using an inappropriately sized aid or aid with
inappropriate absorbency and applying thick layers of
barrier cream onto the patient's skin impairing the
microclimate.

2.5 | Outcome measures

The primary outcome measures were the prevalence of
incontinence and IAD at the time of assessment. Inconti-
nence was defined as when any urine or faeces was not
passed into the toilet. IAD was categorised using the
GLOBIAD.24

2.6 | Measures

Data were collected using two data collection tools that
were used in previous clinical audits (hereafter known as
‘audit’) conducted in one of the participating Local
Health Districts (LHDs).3,25 The research officer
(RO) completed the data collection as part of the audit at
the participating sites:

1. An IAD and incontinence audit tool focused on asses-
sing patient incontinence and skin, used in a previous
audit conducted in one of the participating LHDs.3,25

Data collected included level of incontinence soiling,
stool quality and frequency, stoma, mobility status,
incontinence products used (including cleansers,
moisturisers, pads), other skin injuries (including
pressure injuries, skin tears and other moisture-
associated skin damage [not IAD]).

2. A Baseline Data Collection Form, recording basic
patient health and demographic data, such as patient
primary and secondary diagnosis, type of admission,
skin tone and outcomes, including length of stay
(LoS). Patient demographics (age, gender, diagnosis,
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comorbidities) and outcomes (LoS, reason for dis-
charge) were also collected by the RO from the elec-
tronic medical record.

2.7 | Procedures

Following relevant ethics and site governance approvals,
an RO was employed at each site. ROs were trained by
the investigators in the study procedures including use of

the GLOBIAD categorisation tool24 and diagnosis of IAD.
Over two-month periods in each phase (February–March
2020 [pre-intervention] and July–August 2021 [post-inter-
vention]) (Figure 1). A public health emergency for
COVID-19 was declared in March 2020.26 One random
study ward at each hospital was assigned by the pro-
gramme manager to be audited each week. All patients
present on the ward were eligible to be in the audited
sample. All patients on the study wards were assessed for
incontinence and underwent a skin assessment as part of

TABLE 1 Study intervention.

Intervention component Description

1 Education Five modules
1. Continence Assessment and Management
2. IAD Aetiology and Risk
3. IAD Classification and Diagnosis
4. IAD Prevention and Management
5. Case Studies

The modules were developed by an expert working group with knowledge and expertise in IAD.
They were reviewed by two national experts in the field of IAD. All staff within the six facilities
received education on the intervention and regime. The education underwent iterative
refinement, incorporating clinicians' feedback and recurring intervals to reinforce the
intervention.

2 Incontinence assessment and
management

Step 1. Incontinence Assessment and Management in a Hospital Setting Flow Chart (a validated
flow chart with guiding interventions and referral measures)
Step 2. Three-Day Incontinence Record Chart
Step 3. Continence Product Chart

3 Education of patients, family
and caregivers

Patient, family and caregiver education brochure on IAD

4 Practice guidelines and
categorisation tool

• Best practice evidence such as the IAD best practice principles
• A categorisation tool to classify IAD in assisting with the best management plan. For example,

the Ghent Global IAD Categorisation Tool (GLOBIAD),24 a validated tool that categorises IAD
based on the severity of skin lesions and distinguishes between the presence of persistent
redness.

5 Patient skin protection • Implementation of a skin care plan to ensure the skin is not compromised (does not get too dry
or too moist).

• Comfort Shield Barrier Cream Cloths (impregnated with 3% dimethicone) for skin cleansing,
moisturising and protecting were used after every incontinence episode.

• Minimising friction on the skin and ensuring microclimate is not impaired by reducing the
number of layers on the bed. The correct number of bed layers (maximum of two, including
continence pad).

• Ensuring an incontinence aid of appropriate type, size and absorbency (if deemed necessary)
is used.

FIGURE 1 Schema of clinical audit activities.
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the audit. The local site investigator (the skin integrity
lead at the facility or LHD) assisted the RO with the first
audit and provided real-time training and guidance.

All audits were conducted with the cooperation of the
ward staff, the clinical nurse educator (CNE) and
the nurse unit manager (NUM). The CNEs provided
onsite support and assistance to the RO to ensure the
study activities were carried out successfully. The pro-
gramme manager provided the RO notice 1 week in
advance of the random ward to be audited. The RO
would then notify the NUM and CNE of the chosen ward
of the forthcoming audit and arrange a mutually conve-
nient day and time.

Each patient, including those who were verbally or
cognitively impaired, was approached individually by the
RO, informed of the purpose and processes of the audit
and verbal consent was obtained. Patients were able to
opt out of the study by signing an opt-out form. A head-
to-toe skin inspection was conducted using the methods
outlined in Barakat-Johnson et al.'s study27 and patients
were assessed for incontinence.

All patient data were de-identified when recorded
and entered directly into a secure web-based platform,
Research Electronic Data Capture (REDCap)28 database,
hosted by the University of Sydney.

2.8 | Ethical considerations

The study was conducted in accordance with the
National Health and Medical Research Council's
(NHMRC) National Statement on Ethical Conduct in
Human Research.29 Ethical approval for study proce-
dures was obtained by the local health district hospital
research ethics committee (approval number: HERCC/
EXCOR\19–05; X19-0121 & 2019/ETH08742).

The study employed an opt-out consent procedure as
skin assessments are part of normal nursing care and the
intervention addressed the implementation of best
evidence-based practice. A participant information sheet
with an opt-out form attached to it containing the pur-
pose, procedure and confidentially was provided to each
participant, who could verbally indicate they would like
to opt out and sign the opt-out form attached to the par-
ticipant information sheet. Patients who were not present
at the time of the audit or were deemed too ill were not
audited.

2.9 | Statistical analysis

Data were exported as an Excel file and then analysed
using IBM SPSS Statistics Version 26.30 The sample was

summarised descriptively, by pre- and post-cohorts. Any
substantive imbalances on key prognostic factors
between cohorts were identified. An uncontrolled analy-
sis of the association between the intervention and the
primary outcome of IAD was initially conducted using a
Z-test for binomial proportions, assuming no commonali-
ties within hospitals. This structure was tested for model
fit against a 2-level data hierarchy, with anticipated com-
monalities of patients (Level 1) within hospitals (Level 2).
A multilevel logistic regression analysis was conducted,
including the intervention variable, the incontinence type
variable and the propensity score for covariates.

This approach ensured that the minimum criteria of
10 events per variable, as recommended by simulation
studies,31 were maintained. Significance levels, odds
ratios (OR) and associated 95% confidence intervals
(CI) were reported for all constituent components of the
model. The intraclass correlation coefficient (ICC) for
the regression model was also determined. To investigate
the extent of the influence of each participating hospital
on the outcome of interest, sensitivity studies on the pri-
mary outcome were conducted with each hospital in turn
removed from the dataset, comprising multilevel multiple
logistic regression analyses of IAD prevalence as in the
main analysis. The constituent variables and propensity
score were defined as in the main analysis.

Severity of IAD prevalence and length of patient stay
in hospital were secondary outcomes and were reported
descriptively. Length of patient stay in hospital was
assessed in an unadjusted model comparing values across
patient cohorts using independent samples t-testing.

3 | RESULTS

A total of 964 patients participated in the
pre-intervention audit and had their skin and continence
status assessed, with 343 deemed incontinent. In the
post-intervention audit, 933 patients had their skin and
continence status assessed, with 351 deemed incontinent
(Figure 2). Incontinent patient characteristics in the two
cohorts were broadly similar. The post-intervention
implementation cohort appeared to have inferior health
profiles including higher proportions of bed-bound
patients, those who were doubly incontinent and greater
length of hospital stay. (Table 2).

3.1 | Incontinence-associated dermatitis
prevalence rates

Twenty-three of 343 patients (6.71%) had hospital-
acquired IAD in the pre-intervention group and 15 out of
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351 (4.27%) in the post-intervention group, a reduction of
36.3%. The difference in proportions of IAD cases
between the two pre- and post-cohorts was 2.43 percent-
age points (95% confidence interval [CI] �0.96 to 5.82,
p = 0.159). The odds of IAD in post-implementation
intervention cohort compared to the pre-implementation
intervention cohort was 0.621 (95% CI 0.318 to 1.21).
Characteristics of observed IAD prevalence are sum-
marised in Table 3.

3.2 | Hierarchical regression model

The following variables were selected for inclusion in the
propensity score: ward type, patient mobility, patient age,
patient sex, patient outcome (i.e., whether died, dis-
charged or transferred within/between hospitals), length
of stay in hospital. A multilevel multiple logistic regres-
sion of the intervention status on these variables revealed
LoS in hospital to be significantly associated with inter-
vention status (p = 0.031) and surgical ward type to be
significantly associated with intervention status
(p = 0.017). Propensity scores representing the probabil-
ity of a case belonging to the post-intervention

implementation group were generated, with a mean
score of 0.503 (SD 0.086) and ranging from 0.249 to 0.900
(Table 4). The score was included in a multilevel, multi-
ple logistic regression model alongside the key prognostic
factors of intervention status and incontinence type. All
parameters from this model are summarised in Table 4.

The ICC for this model was 7.30% (95% CI 5.66% to
52.2%), which justified the hierarchical model assumption.

3.3 | Secondary outcome: Length of stay
in hospital

The mean LoS in hospital for incontinent patients was
34.7 days (SD 30.0 days) in the pre-intervention imple-
mentation cohort and 41.0 days (SD 30.1 days) in the
post-intervention implementation cohort. The difference
of 6.28 days was statistically significant (t546 = 1.90;
p = 0.029).

For patients with IAD, LoS was also significantly asso-
ciated with intervention status. The mean LoS for patients
in the pre-intervention cohort with IAD was 44.5 days
(SD 34.2 days). The mean LoS for patients in the post-
intervention cohort was 24.6 days (SD 18.2 days). The

FIGURE 2 Modified CONSORT diagram.19
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difference of 19.9 days was statistically significant
(t35 = 2.27; p = 0.030).

3.4 | Secondary outcome: Severity of IAD

Most IAD cases in both cohorts were category 1A (69.6%
in pre-implementation and 73.3% in post-implementation
intervention periods). Hence, there was no substantive
difference in the severity of cases in the two patient
cohorts.

3.5 | Intervention adherence

Over a 7-week post-intervention period, intervention
fidelity across the six facilities was recorded. Mean adher-
ence to each component of the evidence-based healthcare
bundle were as follows: (a) clinician use of Incontinence
Assessment and Management Chart: 68%; (b) appropriate
number of layers under incontinent patients: 87%;
(c) appropriate continence aid worn by patient: 94%;
(d) completion of 3 Day Continence Record Chart: 53%;
and (e) use of barrier cream cloths: 90%. This indicatesT
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TABLE 3 Incontinence-associated dermatitis characteristics in

the pre- and post-implementation cohorts.

Pre-
implementation

Post-
implementation

Hospital-acquired
IAD

23 (6.8%) 15 (4.3%)

IAD categorya (n = 23 pre; n = 15 post)

1A 16 (69.6%) 11 (73.3%)

1B 3 (13.0%) 1 (6.7%)

2A 2 (8.7%) 3 (20.0%)

Unknown/unable
to ascertain

2 (8.7%) 0 (0.0%)

IAD principal location (n = 23 pre; n = 15 post)

Buttocks 7 (30.4%) 4 (26.7%)

Gluteal fold/cleft 2 (8.7%) 4 (26.7%)

Groin 10 (43.5%) 6 (40.0%)

Sacrum 1 (4.3%) 1 (6.7%)

Thighs 2 (8.7%) 0 (0.0%)

Unknown/unable
to ascertain

1 (4.3%) 0 (0.0%)

Associated infection 8 (2.3%) 3 (0.9%)

Skin tearb 24 (7.0%) 25 (7.1%)

Other skin injuryb 58 (16.9%) 69 (19.7%)

aBased on the Ghent Global IAD Categorisation Tool (GLOBIAD).
bDenominator is incontinence.
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that intervention fidelity was high for nearly all compo-
nents of the intervention after implementation.

4 | DISCUSSION

Despite the higher rates of incontinence and double
incontinence (the odds of IAD in double incontinent
patients were about double the odds of IAD in singly
incontinent patients [over both cohorts]) found in the
post-intervention group (41.9% and 57.8%, respectively)
compared with the pre-intervention group (37.8% and
50.4%, respectively), it could be reasonably anticipated
that the post-intervention group would exhibit higher
rates of IAD. However, there was a lower prevalence of
IAD in the post-intervention group (albeit not
significantly lower). This is also despite patients in the
post-intervention cohort having higher acuity and having
longer LoS in hospital than those in the pre-intervention
cohort. Similar results have been found in other studies
that have implemented structured skin care regimes as
part of preventing and managing IAD. For example,
Zhang and colleagues32 implemented a structured skin
care protocol for preventing and treating IAD in critically
ill patients and examined its effectiveness in reducing the
incidence and severity of IAD. They found that the inci-
dence of IAD reduced from 35.9% in the control phase to
17.7% in the intervention phase and the severity of IAD
also decreased and IAD developed later in the interven-
tion group than in the control group. A study of acute
care patients in Singapore33 conducted an open-label
cluster randomised trial by comparing the effectiveness
of a combined regimen of1 specialised skin cleansers with
disposable body wipes and2 either an acrylic terpolymer
or zinc oxide skin protectant versus the control which
was disposable body wipes and a zinc oxide protectant.
The authors were unable to establish statistical signifi-
cance for the treatment groups, however, patients in the
treatment groups were 1.5 times more likely to experi-
ence IAD healing within 7 days compared with the con-
trol group. As outlined in the IAD best practice
guidelines,14 using a bundled intervention may be more
effective than an individual approach to the prevention
of IAD. A recent study in China using a structured skin

care protocol guided by IAD guidelines in critical care
settings was able to reduce the IAD incidence and sever-
ity of IAD from 35.9% to 17.7%.32 Several other studies
have attempted to decrease the development of IAD with
evidence-based interventions involving regimes combin-
ing skin care cleansing and protection with the majority
decreasing the development and/or severity of IAD.33–36

This study found that IAD acquired within hospitals
can be reduced when using evidence-based strategies
such as those in IMBED. While there was an improve-
ment from pre- (6.71%) to post-intervention (4.27%) in
our study, it did not achieve statistical significance at the
conventional 5% significance level (p = 0.159). This lack
of statistical significance might be attributed to the
already low baseline rates of IAD in the pre-intervention
group, making it challenging to demonstrate significant
improvements when starting from a relatively favourable
position. Clinicians in the pre- and post-implementation
cohorts had implemented strategies aimed at reducing
the incidence of IAD. It also suggests that a proactive
approach was employed in both phases. However, the
post-intervention group still experienced less IAD despite
the existence of these measures in the pre-intervention
group, and inferior health profiles in the post-
intervention group, who also experienced the COVID
pandemic.

One of the main strengths of this study was that the
IMBED intervention was simple and consequently able
to be translated to a variety of hospital settings. Compo-
nents of the intervention included, for example, use of
barrier cream cloths, minimisation of bed protection
layers, use of an appropriate continence aid, use of conti-
nence assessment and management tools, staff education
and patient education resources. Another strength of this
study was that the reduction in IAD prevalence in the
post-intervention cohort was achieved despite data collec-
tion occurring during the COVID-19 pandemic. The
health system was navigating the COVID-19 pandemic
with competing priorities for nursing staff which may
have negatively impacted on patient treatment during
this period. For example, patient care was more challeng-
ing, such as the additional infection control measures.
Although the effect cannot be quantified, it further
strengthens the practical implication of the pre-post

TABLE 4 Multilevel multiple

logistic regression model parameters

(main analysis).

Variable p-value OR 95% CI for OR

Intervention status: Post-intervention
(reference = pre-intervention)

0.086 0.546 (0.274, 1.09)

Incontinence status: More than one type of
incontinence (reference = singly incontinent)

0.064 1.95 (0.962, 3.96)

Propensity score on covariates 0.392 1.22 (0.774, 1.93)
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improvements demonstrated in the study. Further, the
data are of high quality and have been subject to exten-
sive checking of pre-admission records at each individual
hospital to ensure that no IAD case in either cohort was
erroneously assigned to be study-acquired. Engagement
of clinical staff in most included institutions was good.
The amount of missing data was low, and zero or negligi-
ble on all outcome variables or variables of key prognos-
tic interest.

5 | CONCLUSION

IAD is a significant concern in healthcare service provi-
sion, especially among individuals with incontinence,
and can lead to patient safety issues in hospitals. Our
study used an implementation science approach21 to
assess the effect of a multisite IAD prevention/treatment
intervention on reducing the prevalence and severity of
IAD resulting in a decrease in IAD prevalence. The post-
intervention group, despite having a higher prevalence of
double incontinence, exhibited lower rates of IAD, sug-
gesting enduring effectiveness of the intervention.
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