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Incontinence-Associated Dermatitis, Characteristics and
Relationship to Pressure Injury

A Multisite Epidemiologic Analysis

Mikel Gray @ Karen K. Giuliano

ABSTRACT

PURPOSE: The purpose of this study was to measure the prevalence of incontinence-associated dermatitis (IAD) among
incontinent persons in the acute care setting, characteristics of IAD in this group, and associations among IAD, urinary, fecal, and
dual incontinence, immobility, and pressure injury in the sacral area.

DESIGN: Descriptive and correlational analysis of data from a large database of IAD, and pressure injuries of sacral area and heels.
SUBJECTS AND SETTING: The sample comprised 5342 adult patients in acute care facilities in 36 states representing all
regions of the United States. Facilities used a variety of products for prevention of IAD and sacral area pressure injuries.
METHODS: Data were collected for use in a national quality improvement study evaluating current practices related to the
prevention of IAD and pressure injuries affecting the sacral area and heels. Data were exported to a spreadsheet, and triple
checked for accuracy before being imported to a statistical analysis software program. Descriptive statistics were used to
describe prevalence rates for incontinence, types of incontinence, IAD, characteristics of IAD, and pressure injuries. Multivariate
logistic regression analysis was conducted on the end point of facility-acquired sacral/buttock pressure injury and the risk factors
of immobility and type of incontinence.

RESULTS: More than one-third of patients (n = 2492 of 5342 patients; 46.6%) were incontinent of urine, stool, or both. The
overall prevalence rate of IAD was 21.3% (1140/5342); the prevalence of IAD among patients with incontinence was 45.7%
(1140/2492). Slightly more than half of the IAD was categorized as mild (596/1140, 52.3%), 27.9% (318/1140) was categorized
as moderate, and 9.2% (105/1140) was deemed severe. In addition, 14.8% (169/1140) of patients with IAD also had a fungal
rash. The prevalence of pressure injury in the sacral area among individuals with incontinence was 17.1% (427/2492), and
the prevalence of full-thickness pressure injury in this population was 3.8% (95/2492). Multivariate analysis revealed that both
presence of IAD (odds ratio [OR], 4.56; 95% confidence interval [Cl], 3.68-5.65) and immobility (OR, 3.56; 95% Cl, 2.73-4.63)
was associated with a significantly increased likelihood of developing a sacral pressure injury. Multivariate analysis also revealed
that presence of IAD (OR, 2.65; 95% ClI, 1.74-4.03) and immobility (OR, 6.05; 95% ClI, 3.14-11.64) was associated with a
significantly increased likelihood of developing full-thickness sacral pressure injury.

CONCLUSION: Our study findings are consistent with prior research, supporting a clinically relevant association between IAD
and pressure injury of the sacral area. This risk persists even after controlling for presence of immobility, suggesting that IAD
functions as an independent risk factor for pressure injury occurrence.
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INTRODUCTION

Incontinence-associated dermatitis (IAD) is characterized by
erythema and edema of the surface of the skin, sometimes ac-
companied by serous exudate, erosion, or secondary cutaneous
infection."* It is also classified as a form of moisture-associated
skin damage that occurs when the skin is exposed to urinary,
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fecal, or dual urinary and fecal incontinence.? Despite a grow-
ing body of research, there is a need for additional empiric data
current regarding the epidemiology of IAD in various health
care settings. The largest studies to date focusing on IAD prev-
alence and incidence have been in the long-term care setting.
Bliss and colleagues* analyzed data from the Minimum Data
Set (MDS) and reported a 5.7% prevalence of IAD in nursing
home residents. More recently, Bliss and colleagues® combined
data from 2 electronic databases, the MDS and Practitioners
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Orders, and reported a 5.5% incidence of IAD in a group of
10,713 nursing home residents newly diagnosed with inconti-
nence and without IAD. In both studies, researchers used indi-
rect indicators for IAD because the MDS and Practitioners da-
tabases do not specifically query data regarding this prevalent
and clinically relevant form of skin damage. Boronat-Garrido
and colleagues® evaluated 3406 German nursing home resi-
dents with urinary, fecal, or dual incontinence and reported an
IAD point prevalence of 5.2%.

Evidence concerning the prevalence of IAD in the acute
care setting is especially sparse. Junkin and Selekof” investigat-
ed IAD prevalence in 2 studies enrolling 976 and 608 acute
care patients in a community-based and teaching hospital in
the United States, respectively. The prevalence of IAD in these
studies was 27% in the original study that enrolled 976 acute-
ly ill adults and 20% in the second study that enrolled 608
subjects. The second study was performed after introduction
of a premoistened cloth for prevention and treatment of IAD.
Campbell and colleagues® assessed IAD prevalence in a group of
376 patients at a teaching hospital in Brisbane, Australia. They
reported a 42% prevalence of IAD among incontinent patients.
Two studies were identified that reported IAD occurrences in
the acute care setting, but both studies were conducted in sin-
gle intensive care units and neither reported facility-wide IAD
prevalence.”!

Our literature review identified 2 additional studies that eval-
uated IAD occurrence in settings other than acute or long-term
care facilities. Long and colleagues' reported a 22.8% point
prevalence of IAD and a 7.6% incidence rate based on direct
observation of 171 patients cared for in a single long-term acute
care unit in the United States. Rohwer and colleagues'? evaluated
IAD occurrence in community-dwelling individuals with fecal
or dual fecal and urinary incontinence as part of a comparative
trial evaluating the effect of dietary fiber on fecal incontinence.
More than half (52.5%) of 189 subjects reported recurring epi-
sodes of typically mild-to-moderate IAD. Relatively small sam-
ple sizes in all but the long-term care settings, as well as differ-
ences in methods used to identify IAD, may have produced the
wide variability of reported prevalence rates in these studies. In
contrast, prevalence rates in the larger studies in the long-term
care setting revealed considerably less variability (5.2%-5.7%),
possibly reflecting the power of larger, multisite studies when
reporting epidemiology of a condition such as [AD.*>

Houwing and colleagues'® analyzed 14 tissue biopsies from
patients with lesions deemed to be pressure injuries and mois-
ture lesions (now referred to as IAD) and found histopatho-
logic evidence of distinctive etiologies for these lesions, with
biopsies from pressure injuries revealing evidence of ischemia
and biopsies from IAD revealing inflammation. Nevertheless,
multiple studies have demonstrated a statistically significant
association between incontinence, IAD occurrence, and risk
of pressure injury.'*'® Demarré and colleagues'*'® conducted a
secondary analysis of a randomized clinical trial that enrolled
610 patients and compared the effect of 2 pressure-redistrib-
uting support surfaces on pressure injury prevention. They
found that IAD was significantly associated with development
of partial-thickness pressure injuries (odds ratio [OR], 2.99;
95% confidence interval [CI], 1.2-7.5; P = .001). Beeckman
and colleagues'® pooled data from 58 studies and found a sta-
tistically significant correlation in univariate models between
urinary incontinence and any pressure injury (OR, 1.92; 95%
CI, 1.54-2.38) and dual incontinence and pressure injury

(OR, 4.99; 95% CI, 2.62-9.5; P < .05). Their meta-analysis
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was consistent with the findings of Demarrés group, and
it identified a statistically significant relationship between
IAD and full-thickness pressure injuries. Lachenbruch and
coworkers'” analyzed observations of 176,689 patients cared
for in acute care facilities from 2013 to 2014. They found
that more than half of these patients (53%; n = 92,889) were
incontinent. Similar to prior studies with smaller sample sizes,
they found that urinary, fecal, and dual incontinence increased
the likelihood of developing partial- or full-thickness pressure
injuries. This association persisted for all pressure injuries
(4.1% of continent patients vs 6.3% of incontinent patients)
and in patients with facility-acquired pressure injuries (1.6%
vs 6%, respectively).

The purpose of this study was to measure the prevalence of
IAD among incontinence persons in the acute care setting,
characteristics of IAD in this group, and associations among
IAD, urinary incontinence, fecal incontinence, dual inconti-
nence, immobility, and pressure injury in the sacral area. Study
aims were to (1) measure the prevalence of IAD in the acute
care setting including facility-acquired IAD versus IAD pres-
ent on admission; (2) describe the clinical characteristics of
IAD; (3) analyze the relationship among IAD, urinary incon-
tinence, fecal incontinence, dual incontinence, and immobil-
ity; and (4) evaluate the relationship between IAD and facili-
ty-acquired pressure injury in the sacral area. Box 1 lists the 7
research questions addressed in this study.

METHODS

We performed descriptive and correlation analysis of data
from a large database used to guide quality improvement relat-
ed to prevention of IAD and pressure injury in the sacral area.
The IAD prevalence database is maintained by Sage Products
(Cary, Illinois) to provide information about IAD and pressure
injuries of the heel and sacral areas. Data were collected exclu-
sively by frontline and wound care specialty practice nurses
employed by each of the participating facilities. Facilities used
a variety of products to prevent IAD and pressure injuries of
the sacral area. The clinical units in each hospital were select-
ed by the wound care nurses as high risk for pressure injury
and included both critical care and general adult patient care
units. No identifying patient information was recorded. Study
procedures were reviewed and approved by the Schulman In-
stitutional Review Board, a national institutional review board

(Cincinnati, Ohio).

BOX 1.
Research Questions

1. What is the overall prevalence of IAD and the prevalence of IAD in hospital-
ized patients with urinary and/or fecal incontinence?

2. What proportions of these patients have urinary incontinence, fecal inconti-
nence, or dual urinary and fecal incontinence?

3. What proportions of IAD cases were present on admission and what propor-
tions were facility acquired?

4. s the likelihood of IAD influenced by incontinence type (fecal, urinary, or
dual)?

5. Is the likelihood of having IAD influenced by mobility?

6. What is the prevalence of sacral/buttock pressure injury among hospitalized
patients with urinary and fecal incontinence?

7. Is there an association between IAD and development of sacral/buttock
pressure injury?

Abbreviation: IAD, incontinence-associated dermatitis.
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Instrument

A data collection form was developed by a group of clinical
consultants for use in a national quality project evaluating cur-
rent practices related to the prevention of IAD and pressure
injuries affecting the sacral area. The form queried the number
of patients in each unit where data were collected, the number
of patients deemed immobile (unable to move without assis-
tance), the number of patients who were incontinent, and the
type of incontinence (urinary, fecal, or dual). The form also
queried the number of patients with IAD, whether IAD was
present on admission or had developed during the patient’s
hospital course, the severity of IAD (ranked as mild, moderate,
or severe), and presence of fungal rash. No specific instrument
was used to judge IAD severity, mild IAD was characterized by
erythema of the skin, and moderate-to-severe IAD was charac-
terized by erosion of the skin with or without fungal rash. The
form also included items regarding the presence of pressure
injuries in the sacral area (including the buttocks), pressure
injury stage, and whether the pressure injury was present on
admission or developed during the hospital stay. No protected
health information data were collected, and all data were ag-
gregated into reports to facilitate both IAD and pressure injury
prevention and stimulate quality improvement efforts among
participating facilities. It should be noted that survey fields
were not mandatory; therefore, some data were not completed
for all patients. Nurses did not receive specific training before
completing the form.

Data were exported to a spreadsheet and triple checked for ac-
curacy before being imported to the statistical analysis software
program. All data will remain stored on a password-protected
server in a confidential and secure location for 10 years.

Study Procedures

Participating facilities were provided with unit-based data col-
lection forms in a paper or digital form, depending on local
preference. Each facility then performed the survey on a single
day. Data collectors also provided information regarding the
participating facility including the number of beds, date of
data collection, and type of unit. Data were collected between
January 2011 and June 2014.

Data Analysis

Statistical analyses were conducted using SAS software (SAS
9.4; SAS Institute Inc, Cary, North Carolina). Descriptive
statistics were analyzed using frequency and percentage of
the cohort. Missing data values are noted in the tables. As a
point-prevalence study, rates were calculated as number of pa-
tients with present on admission, facility-acquired IAD, and
facility-acquired pressure injuries (numerator) divided by the
total number of patients observed during the 1 day of data
collection (denominator). Any discrepancies in numerators
and denominators on more advanced analyses are attributed
to missing data. Logistic regression analysis was conducted
using the outcome variable facility-acquired sacral/buttock
pressure injury and the risk factors of immobility and type
of incontinence. Potential risk factors, IAD, immobility, and
type of incontinence were assessed for multicollinearity. In the
presence of multicollinearity, the one found to be more re-
lated to the end point was used in the modeling process to
ensure independence. Factors with univariate P values = .1
were then considered in the full model. Backward elimination
methods were used to complete the final multivariable model,
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removing the least significant factor, rerunning, and repeating
until only statistically significant factors with at least 1 signifi-
cant category comparison remained in the model with P values
=.05. In the final modeling, multiple models were run to allow
for presentation of all comparisons, via indicator variables, of
multilevel factors such as type of incontinence.

RESULTS

One hundred eighty-nine hospitals, representing 36 states lo-
cated in all 4 geographic regions of the United States (North-
east, Midwest, South, and West), participated in the study.
These facilities used a variety of products and interventions
for prevention of IAD and pressure injuries of sacral inju-
ries. Data were collected for 5342 adult patients. Almost half
(n = 2492/5342; 46.6%) of the patients had urinary, fecal,
or dual incontinence. The prevalence of IAD among per-
sons with any type of incontinence was 45.7% (1140/2492).
Incontinence-associated dermatitis was present on admission
in 25.1% (286/1140) of patients; 73% (832/1140) acquired
IAD during the hospital course. The clinical characteristics
of IAD were documented and found 52.3% (596/1140)
were mild, 27.9% (318/1140) were moderate, and 9.2%
(105/1140) were severe, with 14.8% (169/1140) also having
a fungal rash. The prevalence of facility-acquired pressure in-
jury in the sacral area among individuals with incontinence
was 17.1% (427/2492), and the prevalence of facility-acquired
full-thickness pressure injury was 3.8% (95/2492).

IAD and Incontinence Type

Patients with fecal incontinence alone were significantly more
likely to experience IAD than those with urinary incontinence
alone (44.7% vs 29.7%; x*= 18.5; P < .001). Similarly, pa-
tients with dual incontinence were more likely to experience
IAD than were those with urinary incontinence (49.2% vs
29.7%; x*= 38.4; P < .001). Mobility also influenced the
likelihood of IAD; patients who were immobile were signifi-
cantly more likely to experience IAD than were mobile pa-
tients (39.9% vs 7.4%; x>*= 755.3; P < .001). Patients with
IAD were also more likely to experience a facility-acquired
pressure injury of the sacral area compared to those without
IAD (32.3% vs. 6.3%; x*>= 436.4; P < .001). Patients with
IAD were also more likely to experience a facility-acquired
full-thickness sacral pressure injury compared to those without

IAD (6.4% vs 1.5%; x*= 66.7; P < .001).

IAD and Pressure Injury

We examined patients who experienced facility-acquired sacral
pressure injury (7.5%, 300/3693) to evaluate associations with
type of incontinence and immobility (Table 1). Both immobil-
ity and type of incontinence were significantly related to sacral
facility-acquired pressure injury. Patients who were immobile
were almost 3.5 times more likely to develop facility-acquired
sacral pressure injury than those who were mobile (12.1% vs
3.2%; OR, 3.304, 95% CI, 2.377-4.593; P < .0001). Multivar-
iate analysis also revealed that patients with dual incontinence
were more likely to develop facility-acquired sacral pressure inju-
ry compared with those with urinary incontinence, fecal incon-
tinence, or no incontinence (OR, 1.626; 95% CI, 1.187-2.226,
P = .002). Even after adjusting for immobility, the association
between IAD and prevalence of facility-acquired pressure injury
in the sacral area remained statistically significant (Table 2).
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Multivariate Logistic Regression Model of Risk Factors for Pressure Injury

Comparison X2 Test Statistic PValue OR (95% Cl)

Immobile vs not immobile 50.6 <.0001 3.304 (2.377-4.593)

Urine vs none 0.01 .9999 = =
Fecal vs none 1.8 1843 = =
Dual vs none 9.2 .0020 1.626 (1.187-2.226)

Fecal vs urine 0.8 .3633 = =
Dual vs urine 3.4 .0659 = =
Dual vs fecal 1.7 1953 = =

Abbreviations: Cl, confidence interval; OR, odds ratio.

Because of challenges associated with differential identifica-
tion of IAD and partial-thickness (stage 2) pressure injuries,
we analyzed the relationships among IAD, immobility, and
facility-acquired full-thickness pressure injuries. Both IAD
and immobility were statistically significant factors related to
prevalence of full-thickness pressure injury in the sacral area.
After adjusting for immobility, IAD remained statistically
significant (Table 3).

DISCUSSION

We examined the prevalence and clinical characteristics of
IAD and its relationship to sacral pressure injuries in 5342
patients in 189 acute care facilities in 36 US states. The over-
all prevalence was 21.3%, and IAD occurred in 45.7% of
patients who were incontinent of stool or urine. The over-
all prevalence of IAD is similar to Junkin and Selekof,” who
reported prevalence rates of 27% and 20% in 2 studies of
hospitalized patients. The differences in their studies may
be attributable to institution of a structured skin care pro-
gram that included use of a premoistened cloth with cleans-
er, emollient-based moisturizer, and dimethicone-based skin
protectant in the second study that reported the lower (20%)
prevalence of IAD. Our prevalence rate of IAD among pa-
tients with incontinence is also similar to Campbell and col-
leagues,® who assessed 376 patients in a single acute care fa-
cility in Queensland and reported a 42% prevalence of IAD
among patients with incontinence.

Incontinence-associated dermatitis occurred in patients
with urinary, fecal, and dual incontinence; nevertheless, pa-
tients with fecal or dual incontinence were significantly more
likely to experience IAD than were patients with urinary in-
continence alone (P < .001). Our findings are similar to prior
studies in multiple health care settings that found that indi-
viduals with fecal incontinence were more likely to experience
IAD than those with urinary incontinence alone.''® Never-
theless, we found that 29.7% of patients with IAD had urinary
incontinence alone. This observation reinforces the findings of
Gray," who reported a 23.7% prevalence rate for IAD among
260 patients treated at an outpatient urology service.

The vast majority of IAD (73%) developed following hos-
pital admission. We believe this is the first study to distinguish
IAD occurrences present on admission from facility-acquired
cases. Additional research is needed to more clearly understand
the factors that account for IAD occurrences following hospi-
tal admission.

We evaluated relationships between IAD and pressure in-
jury using both univariate and multivariable analyses. Uni-
variate analyses revealed relationships among IAD, immobil-
ity, and sacral pressure injury. Multivariate logistic regression
analysis found that whereas all 3 conditions were related, IAD
acts an independent risk factor for sacral pressure injury, and
IAD acted as a risk factor for development of facility-acquired
partial- and full-thickness ulcers. Our findings are consistent
with those of others who have found that IAD is associated
with an increased risk of pressure injury.'*'® However, our

Multivariable Logistic Regression Model and Sacral/Buttock Pressure Injury

Factor X2 Test Statistic PValue OR (95% Cl)
IAD 833.1 <.001 4.56 (3.68-5.65)
Immobility 191.5 <.001 3.56 (2.73-4.63)

Abbreviations: Cl, confidence interval; IAD, incontinence-associated dermatitis; OR, odds ratio.

Multivariable Logistic Regression Model and Full-Thickness Sacral/Buttock Pressure Injury

Factor X2 Test Statistic PValue OR (95% Cl)
IAD 20.8 <.001 2.65 (1.74-4.03)
Immobility 28.9 <001 6.05 (3.14-11.64)

Abbreviations: Cl, confidence interval; IAD, incontinence-associated dermatitis; OR, odds ratio.
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results build on these studies by evaluating the relationship
between patients with incontinence and IAD rather than in-
continence alone to determine the nature of the relationship
between all pressure injuries and full-thickness pressure inju-
ries. Additional research is needed to more clearly understand
the relationship between IAD and pressure injury, including
the relative timing of IAD and pressure injury occurrences.
Research using an in vivo model is also needed to understand
the relationship between IAD and full-thickness pressure in-
jury in particular.

Strengths and Limitations

We believe ours is the largest study published measuring IAD
prevalence in the acute care setting. We analyzed findings
from more than 5000 adult patients at 36 facilities located
throughout the United States. Our study also builds on prior
research evaluating the relationship between IAD and pres-
sure injury. Limitations of this secondary database analysis
include missing data from the electronic surveys. Since com-
pletion of survey fields were not mandatory, some fields were
left blank, which may have influenced calculations of IAD
prevalence. In addition, participants did not receive standard-
ized training in assessment of IAD and pressure injury and
they did not measure IAD severity using a validated instru-
ment, which may have influenced categorization of severity
and stage of these lesions. Data were acquired from a wide
variety of facilities of varying sizes and community settings.
These facilities used a variety of interventions and products to
achieve these goals, and this variability may have influenced

findings.

CONCLUSION

We analyzed data in 5342 adults cared for in acute care facili-
ties across the United States and found an overall IAD preva-
lence rate of 21.3% and a rate of 45.7% among patients with
urinary, fecal, or dual incontinence. We also found a signifi-
cant association between IAD and facility-acquired pressure
injury of the sacral area. This risk persists even after controlling
for presence of immobility, suggesting that IAD functions as
an independent risk factor for pressure injury occurrence.
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