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Factors Influencing Intact Skin in Women with
Incontinence Using Absorbent Products:
Results of a Cross-sectional, Comparative Study
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Abstract

Incantinence-associated dermatitis (LAD) is a common problem in elderly incontinent people. A comparative cross-sectional
study was conducted to examine and compare properties of intact skin on the buttocks and subumbilicus area in elderly
people wearing absorbent products and to identify pad environment factors that affect skin properties. Study participants in-
cluded 45 elderly (age range: 68 to 103 years) female residents of one nursing home who were incontinent of feces and
urine (dual incontinence group — DIG, n = 35) or feces only (fecal incontinence group — FIG, n= 10). Skin pH and hydration
were measured and factors believed to affect the perineal environment and contribute to the development of IAD were as-
sessed. In both DIG and FIG, skin hydration levels and pH were higher in the coccygeal than in the subumbilical area. Skin
hydration of the sacral region in the DIG was significantly higher than in the FIG (P = 0.019) and skin pH on the coccygeal
region and sacral region in the DIG was significantly higher than in the FIG (coccygeal region, P = 0.013; sacral region, P
=0.023). Absorbent pad surface pH (P <0.01) and excessive sweating (P = 0.006) were significantly related to skin pH. Re-
sults show that properties of perineal skin in elderly women with incontinence are affected by occlusion with pads, increasing
the risk of IAD. Studies comparing the effect of various types of pads and pad-change frequencies on skin properties are

needed.
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e prevalence of urinary incontinence increases with age

and is estimated to range from 46% to 72% among nursing

home residents.! One cross-sectional study in Japan® and one

retrospective cohort study? in the US have shown that using ab-

sorbent products such as pads and briefs is the most common

urinary collection strategy in nursing homes and used by 56.1%
to 67.6% of residents with urinary incontinence.

Skin damage such as dermatitis is a common complication
of pad use,* with incontinence-associated dermatitis (IAD)
and pressure ulcers located in the buttocks and coccygeal re-
gions*® occurring in 3.4% to 42.5% of elderly people in nurs-
ing homes or hospitals."** Analyzing assessment data from

59,558 records in the Minimum Data Set of a nursing home,
the recorded prevalence of IAD in this population was found
to be 7.5% (n = 3,405) and 73% of persons with IAD were in-
continent.' Bliss et al® conducted a multisite open-label, quasi-
experimental study in 16 randomly selected nursing homes to
compare the efficacy of four different IAD prevention regi-
mens used in nursing home residents. Of the 1,918 nursing
home residents screened, 981 (51%) qualified for prospective
surveillance for IAD. Of those, 33 (3.4%) developed IAD dur-
ing the study. Junkin and Selekof” examined the prevalence of
incontinence and skin injury (1AD)} or skin ulceration in areas
exposed to incontinence among patients in medical, surgical,
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and intensive care units at two community hospitals. The
overall incontinence prevalence was 120 out of 608 (19.7%);
some type of skin injury was observed in 42.5% of these in-
continent patients. Skin injuries were present most often in
the buttocks (16.7%) and coccyx (7.5%) areas. In a skin care
study by Bale et al,® baseline assessment showed that 25% of
the mostly female incontinent nursing home residents (N =
79) had IAD.

Elderly people are also at higher risk for developing skin
damage because cell replacement rates decrease with aging,
leaving the skin thinner and more easily damaged.” Addition-
ally, the use of absorbent products can cause excessive local
wetness and elevate pH, increasing the risk of skin damage.
Berg et al'® conducted an observational cohort study to meas-
ure skin wetness using transepidermal water loss (TEWL)
measurements and skin pH in infant diaper areas. Diapered
skin wetness was significantly elevated compared with that of
adjacent undiapered skin (P <0.05) and the pH of diapered
skin was significantly higher than that of undiapered skin (P
<0.05). The authors concluded that wearing diapers is asso-
ciated with significant increases in skin wetness and pH. How-
ever, this study was mainly experimental and involved infants,

Although the use of absorbent pads foretells an increased
risk of developing [AD in elderly people, the properties of
skin exposed to urine in elderly people wearing a pad have
not been investigated. Absorbent product technology has
made notable advances during the last decade and the per-
formance of these products in terms of absorbent capacity
and rewetting (rewet) prevention has improved. As a result,
it has been reported that the severity of skin lesions, such as
IAD in children, is declining."" Results of a cross-sectional
study' showed that infants in diapers containing absorbent
gelling material had significantly less diaper dermatitis than
those in conventional disposable diapers (P = 0.014). How-
ever, the effect of pad characteristics on the skin properties
of elderly people is unknown.

The aim of this study was to examine and compare intact
skin properties of the buttocks and subumbilicus area in eld-
erly people wearing absorbent products and to identify pad
environment factors, including the absence or presence of ab-
sorbed urine in pads, that affect skin properties.

Materials and Methods

Participants and setting. Residents of a long-term care,
500-bed medical facility in Ishikawa Prefecture, Japan partic-
ipated in this cross-sectional study. Persons eligible for enroll-
ment in the study were elderly female patients who agreed to
participate and who had urinary andfor fecal incontinence,
constantly wore absorbent products, and could not change
their pads by themselves. Exclusion criteria included patients
with a serious medical problem, persons acutely ill, and/or
those with skin damage on their buttocks. The presence or ab-
sence of some skin damage on the buttocks was determined
by visual inspection. Even though inclusion of patients with
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Key Points

* Many studies have documented that urinary and/or
fecal incontinence increases the risk of skin damage,
including incontinence-associated dermatitis (LAD).

* The results of this study show that, in elderly women,
exposure to uring in particular increases skin hydra-
tion and skin pH.

= Absorbent pad pH and rewet volume were comelated
with skin condition but only pad pH was independ-
ently associated with an increase in skin pH.

+ Studies comparing the effect of various pad types on
skin health in older adults are neaded to help reduce
the incidence of IAD.

Figure 1. An adult diaper and a pad were consistently

together.

urinary incontinence only would have been preferred, sample
size concerns prevailed and patients with fecal incontinence
also were included.

Participants were divided into two groups: those with both
urine and fecal exposure from incontinence were included in
the Dual Incontinent Group (DIG) and the Fecal Incontinent
Group (FIG) consisted of participants with only fecal expo-
sure, including those with indwelling urinary catheters. Par-
ticipants were recruited from all 261 patients with dual
incontinence and 96 patients with fecal incontinence in this
hospital. The percentage of women in each group was 67%.
Data were collected from March 5 to April 2, 2007,

All patients in Japan generally use an adult diaper (adult
brief) in combination with a pad to prevent leakage of urine
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(see Figure 1). An adult diaper encompasses the entire hip and
perineum area and fastens with adhesive tape and a pad
mainly absorbs urine and feces. The absorbent inner layer al-
lows urine to spread throughout the entire pad, facilitating

The amount of skin rewet (ie, the liquid forced back through
the top sheet of a pad when a saturated pad is placed under
load or pressure) was evaluated by the amount of urine ab-
sorbed by application of a paper filter to the used pad. Paper

Table 1. Participant demographic variables

Dual incontinence Fecal incontinence P

than in the FIG (coccygeal region;
6.8 + (L8 versus 6.0 £ 0.6, P=0.013,
sacral region; 6.7 + 0.7 versus 6.1 +
0.8, P = 0.023).

maximal absorption capacity while preventing leakage.”® filters (100 mm x 100 mm) were placed on the top sheet of ﬂr;&"? II'I?=§5] gr;ﬁu? [“;;m Pad environment. Pad environ-
Common practice standards in Japan for pad changes and  the pad where it had contacted the coccygeal region. A weight ABSiSENE SyaRonSO) s e ment results showed significant
: rds 1 ) Body mass index <18.5 22 (62.9%) 4 (40.0%) 0.642 , ,
skin care procedures remained in effect during the study. Pads  of 5.0 kg/(100 x 100 mm) was placed on the paper filter/pad Immobility 26 (74.3%) 6 (60.0%) 0.281 between-group differences in ab-
were changed three to five times a day for participants with  combination for 10 seconds. The weight in grams of the urine Paralysis 15 (42.9%) 7 (70.0%) 0.441  sorbent pad surface pH, amount of
dual incontinence and once a day in participants with fecal absorbed by the paper filter was measured as rewet volume. Confracture 20 (57.1%) 5 (50.0%) 0.165  urine, and amount of rewet (see
incontinence only. Surface pH of the same pad region, as used for rewet meas- Nutrition route 0.731 Table 3). Average pad surface pH
At every pad change, the participant’s buttocks and per-  urements, was measured in the same manner as skin pH. El- Oral nutrition 10 (28.6%) 4 (40.0%) in the DIG was significantly higher
ineal area were wiped with a water-dampened cotton towel  evated urine pH is caused by urease-producing bacteria, which Enteral nutrition 25 (71.4%) 5 (50.0%) 0.113  than in the FIG (8.1 [range 6.2 to
and the area enclosed by the absorbent products was washed  also tend to yield alkaline urine.” To confirm the presence of Intravenous nutrition 0(0.0%) 1(10.0%) 9.6] versus 6.4 [range 5.8 to 7.6], P
with commercially available hand soap and water once a day.  urease-producing bacteria, a bacteria swab was taken from the Underlying disease 0.0% = 0.000). The amounts of urine
Patients were bathed twice a week. same pad surface and the swab subsequently cultured at 35° Cerebrovascular disease 25 (71.4%6) ; E‘DPO%::: 0.873 and rewet in the DIG were signifi-
Measurements. Pad environment variables were assessed  C for 48 hours using CA and CPS agar. The presence of exces- g::rm“m : E:g:g 1 {1'0:'0%] ’ cantly higher than in the FIG

in all participants and measurements were obtained one time
{at the 9:00 a.m. pad change) before cleansing.

Skin properties. Skin hydration and pH were used as in-
dicators for describing principle skin properties. Skin hydra-
tion was measured using a capacitive method (Corneometer
CM-825%, Courage Khazaka GmbH, Koln, Germany)"™ and

sive sweating and vaginal fluor also was recorded.

Patient characteristics (eg, immobility, paralysis, contrac-
ture, excessive sweating, and presence of vaginal fluor) were
obtained by direct observation or from patient medical
records (eg, age, body mass index, nutrition route, underlying
disease). Excessive sweating was defined as excessive and pro-

Dual incontinence Fecal incontinence P

(amount of urine: 405.0 [range
190.0 to 740.0] versus 0.0 g [range
0.0 to 50.0], P = 0.000; amount of rewet: 0.08
[range 0.00 to 5.30] versus 0.00 g [range 0.00
to 0.00], P = 0.000). All significant variables
including pad pH, wurine volume, and rewet

skin pH was determined using a glass electrode (Skin-pH-  fuse perspiration. Skin hydration® group (n=35) group {n=10) volume were associated with contact with
meter PH905%, Courage Khazaka GmbH, Koln, Germany)." Statistical analysis. To compare participants in the DIG Subumbilicus 27.0(16.2-53.7) 24.7(16.0-101.4) 0.396 urine. In contrast, no significant difference was
The intra-assay coefficients of variance of the Corneometer  and FIG, associations between categorical variables were de- Coceyx 75.0(29.3-120.0) 51.8(33.2-117.0) 0.099 found between the two groups for the fecal
CM-825% and Skin-pH-meter PH905% in this study were termined using a chi-square test. Differences in interval vari- Sacrum 55.0(17.0-120.0) 34.0(15.8-116.3) 0.019 contact variables.
6.3% and 2.3%, respectively, indicating sufficient reliability of ables were assessed using an independent t-test and Skin pH® Association between coccyx area skin prop-
the devices. At least three measurements were obtained on the  Mann-Whitney U test. To evaluate pad environment factors Subumbilicus 54+08 55:08 0.670  ertiesand pad environment. In the DIG, the coc-
same day for each participant from each of the following lo-  that affected coccygeal area skin properties in the DIG, Coccyx 6.8+08 6.0£06 0.013  cyx area of all participants (35 of 35) was exposed
Sacrum 6.7+0.7 6.1:08 0.023 5 urine and diffusion of urine to the sacral area

cations: subumbilical, coccygeal, and sacral regions. Averages
calculated for each participant were used for data analysis.
Pad environment. To identify factors that influence skin
properties, a conceptual model of perineal dermatitis was
used.' Factors believed to affect the perineal environment and
contribute to the development of IAD include character of in-
continence (frequency and volume) and inducing agents (ir-
ritants). Therefore, the following variables were evaluated:

Spearman’s rank-correlation coefficients were calculated
among the independent variables. Variables potentially as-
sociated (significance P <0.20) were entered as independent
variables in a multiple linear regression model. Multiple lin-
ear regression analysis was conducted to determine patterns
of relationship among the variables. To avoid multicollinear-
ity, correlation coefficients between the independent vari-
ables were calculated and the p >0.15 was considered as a

a Median (range) reference level of skin hydration (test anea is forsarms). 45-50%

b Average + SD. Mormal skin pH range: 5.4-5.9
Nete: alf three vaniables measured same day

Table 3. Pad environment difference between DIG and FIG

Dual incontinence Fecal incontinence P

was observed in 14 participants (40%). Bivariate
analysis of the association between skin properties
and pad environment in participants with urine
exposure in the coccyx area
showed that participant age, pad
rewet volume, and the presence of
urease-producing bacteria were

fecal frequency, urine volume, rewet volume, pad pH, urease-  potential risk of multicollinearity. In this study, P <005 was Group (n=35) Group (n=10) associated with skin hydration
producing bacteria, and diarrhea. considered statistically significant. The SPS5® software pack- Fecal frequency (times/4 days) 3.0(0-9) 25(1-5) 0.657 and pad pH. Rewet volume, ex-

Information about fecal frequency and the presence of di-  age version 14.0 (SPS5 Inc., Chicago, IL, USA) was used for Diarrhea (n, %) 1(2.9%) 2 (20.0%) 0.119  cessive sweating, and vaginal fluor
arrhea over the previous 4 days was obtained from the medical  statistical analysis. Pad pH* 8.1 (6.2 -9.6) 6.4 (5.8 - 7.6) 0.000  were associated with skin pH (see

record. Constipation is usually defined as two or fewer bowel Ethical consideration. Participants or their families were Urine volume (g) 405.0 (190.0 - 740.0)  0.0(0.0 - 50.0) 0.000  Table 4).

movements within a week.'” In this facility, laxatives are ad-  informed of the procedure and written consents obtained. Rewet volume (g) 0.08 (0.00-5.30)  0.00(0.00-0.00) 0.000 In the multiple regression

ministered to inpatients who have not had a bowel movement  This study was approved by the Ethical Committee of the Urease-producing W‘hw 33%591? fﬁgg::; }%g analysis, surface pH of the ab-
5 5 s . . 5 Excessive sweating (n, " i J ; ~

for 3 days. For the purpose of this study, participants were  Graduate School of Medicine, The University of Tokyo, Japan, fluor (n,%) 8 (22.9%) 1(10.0%) 0.659 sorbent pad and excessive sweat

classified as having constipation if they had one bowel move-
ment every 4 days. Fecal exposure frequency was determined
by reviewing bowel movements recorded in patient charts
during the 4 days preceding the start of the study. Diarrhea
was defined as type 6 (fluffy pieces with ragged edges or
mushy) or 7 (watery or no solid pieces or entirely liquid) ac-
cording to the Bristol stool form scale.” The locations where
pad-absorbed urine had contacted skin were identified and
the amount of urine measured from the used pad’s weight.
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Results

Demographics. A total of 45 women participated in the
study, 35 in the DIG and 10 in the FIG. The average age for
both groups was 86.5 + 7.6 years. No significant differences
between group demographic variables were observed (see
Table 1).

Skin properties. Skin hydration and pH in the DIG were
higher than in the FIG. Skin hydration on the sacral region

WAL O-WIML. COoMm

ing were significantly related to

s Median (range) reference level of skin hydration (test area is forearns). 45-5(089

= Average + SD. Mormal skin pH range: 5.4-5.9
Maote: All variables average of 3 measurements collected on same day.

{average 61.2) in the DIG was significantly higher than in the
FIG (55.0 [range 17.0 to 120.0] versus 34.0 [range 15.8 to
116.3], P = 0.019) (see Table 2). Skin pH on the coccygeal re-
gion and sacral region in the DIG were significantly higher

OSTOMY WOUND MANAGEMENT DECEMBER 2010

skin pH (pad pH: P <0.001, exces-
sive sweating: P = 0.006) (see
Table 5). Multiple regression
analysis of potentially associated
factors and skin hydration could not be conducted because age
(amount of rewet: p=0.183, urease-producing bacteria: p=-
0.191), amount of rewet (urease-producing bacteria: p=-0.214),
and urease-producing bacteria were correlated with each other.

WAL DWW COoMm

59



Wellness Promotion Science Center Activity Reports
=A

is the first report to describe the relationship be-
tween pad environment and intact skin in older
adults and to document a high risk for IAD in
persons with urinary incontinence and visually

In the DIG, skin pH also was found to be signifi-
cantly associated with excessive sweating. A mixture of
sweat and sebum may produce an acidic mantle or
layer on the epidermis and force skin pH toward acidic

Table 4. Bivariate analysis of association between skin

properties and pad environment in the coceyx area [n=33)

60

Skin hydration Skin pH intact skin. Skin pH® conditions. It is unknown if thermal sweat, sweat

P P P P The demographic data of this study sample B SEB ] P from covered body areas, and sweat from eccrine

Age 022 0198 0.21 0229 were similar to that of previous cohort and Pad pH 045 009 080 0000 glandsis more acidic than effort-induced sweat on air-

ol L -0.10 0557 -0.11 0517  ¢ross-sectional studies.'” However, absorbent Rewet volume 006 011 006 (@02  exposed skin area and apocrine glands. In this study,

Diarhea (1 = yes) -0.20 0.261 -0.03 0846  ,oqyct usage differences in different countries Excessive sweating (1=yes) .098 034 034 0006 the correlation between excessive sweating and skin

l:.lpar:mpHvoluna '31231 gig _%ﬁuﬁ ggg; must be considered when extrapolating and ::gi;dr L] i‘%i gg; _%101 g;ﬂi”g pH was negative; in patients .with excessive sweating,

Rewst volume 1'.1 42 0i01 3 0 .26 G:139 comparing study findings. . : - skin |::H of the coccygeal region decreased but many

Urease-producing bacteria (1=yes) 024 0162 017 0329 Skin properties. Past studies have sug- < F = 7.700; p=0.00; FF = 0.497; Ady, Ff = 0,432, B = partial regression coafliclont questions about the relationship between sweat and
Excessive sweating (1 =yes) 019 0269 -034 0047 gested that wearing diapers is associated with SE = standard evor o * skin pH remain.

Vaginal fluor (1 = yes) 001 0954 0.32 0058 significant increases in skin wetness and skin Pad environment and skin hydration. When the

pH among infants." In the current study, skin rewet amount is <0.5 g, the authors’ laboratory data

Spearman’s rank comelation coefficient hydration and pH on the buttocks/sacrum of fecal enzymes, which can further irritate the skin and in-  show that people do not feel discomfort and, as the average

were significantly higher in older adults with crease its permeability.'®* Studies® have shown that the sur-  rewet observed in the current study was <0.5 g, the per-

Discussion dual incontinence than older adults with fecal inconti- face pH of human skin is 5.4 to 5.9 and relatively similar at formance of these pads did not cause user discomfort.

The results of this study show that measures of diaper or
buttocks area skin hydration and pH in older adults whose
skin is exposed to urine as well as feces are significantly
higher than those with fecal contact only. Pad environment
variables, including pH, also differed significantly between
the two groups. Skin pH was also significantly associated
with pad surface pH and excessive sweating in the DIG. This

nence. Current understanding of LAD etiology suggests that
skin hydration and pH are important factors for skin health
in pad-covered regions™ and both were observed in this
study’s DIG. Elevated skin hydration can compromise skin
integrity by increasing its susceptibility to irritants and
friction, as well as promote microbial growth. Laboratory
studies have shown that an elevated pH increases the activity
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different body sites except in the intertriginous areas. In the
present study, skin pH in the subumbilical region not cov-
ered by the adult diaper and pad was within this range, con-
firming the validity of the study results. In this study, the
average skin pH of the buttocks area was 6.7 to 6.8 in DIG
and 6.0 to 6.1 in the FIG. Similarly, Nakagami et al** previ-
ously reported that perineal skin pH in continent elderly
without diapers was 6.03. Thus, the results of this study con-
firm that exposure to urine increases skin pH in older adults.

Pad environment and skin pH. This study showed that
pad surface pH and excessive sweating were significantly re-
lated to skin pH in DIG.

Depending on daily net acid excretion, normal urine pH
can be 5.0.% In this study, average pad surface pH after urina-
tion was 8.1 (range: 6.2 to 9.6) and alkaline compared with
normal urine pH. It has been reported that ammonia produc-
tion from the action of fecal urease on urinary urea increases
urine pH and results of clinical studies™** have shown that
pad top sheet pH after urination increased over time. In this
study, the frequency of pad exchange (three to five times/day)
increased the potential of an extended in situ period following

Preclinical research®” suggests that digestive enzymes in
feces contribute significantly to skin pH elevation. The au-
thors of the current study reported previously that only di-
arrhea is a significant associated factor for 1AD, but results
of this study did not show a significant relationship be-
tween skin pH and variables regarding feces.”® However, the

However, skin hydration in the DIG significantly correlated
with rewet; skin hydration on the sacral region was signif-
icantly higher than in the FIG. A previous study* among
older adults with moderate to heavy incontinence found
no firm evidence of differences in skin health problems be-
tween different pad designs. Although pads create complete
and prolonged occlusion of the skin and lead to higher hu-
midity,” scant data exist in the literature regarding pad
performance in clinical settings. Although some studies
have been presented in which pad users tested types of pads
and then completed a product performance questionnaire
regarding subjective usability,****** these studies were not
able to explain the effects of the pads on skin. Other studies
have weighed pads to measure rewet and absorbed
amounts as pad performance parameters.’** However,
these studies did not assess the relationship between rewet
amounts and skin properties of pad users.

Limitations and Implications for Future Study
This study is limited by several factors. First, all participants
used pads made by a single manufacturer; therefore, the influ-

loag, tesm case 10 theis hoancs urination, which in turn, may have increased pH. Pad ingre-  ence of pads from different manufacturers on skin properties
Quality Prosducts dients and type also may affect pad environment and pH. Fu-  was not addressed. Future research should evaluate various

Fapert Cuﬂ'-r:rs-rrricr_l ture studies should include the development of pH-balanced  types of pads because pad function depends in part on the
Full Pariene Care. or antibacterial pads. available brand and it is probable that differences in design and

composition affect skin differently. Because pad change fre-
quencies of all participants were about the same, the effect of
differences, if any, in change frequencies could not be evalu-
ated. The results of this study suggest that limited pad change
frequency may have affected skin. Future studies are needed to
confirm the need for regular pad changes and to evaluate op-

150N Brlmasr Avr the morbidly obese population™
by e A Charfotte Lisco, RN, BSN, CHOCN. number of participants with diarrhea in the DIG of this  timal frequency. Moreover, a pad with rewet performance that

For more information and to connect with your local EHOR sales representative, call 800.899.555
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study was small (2.9%) and fecal frequency in the DIG was
3.0 times per 4 days. Thus, it could be concluded that the
present results mainly apply to the relationship between
skin pH and urinary incontinence.

OSTOMY WOUND MANAGEMENT DECEMBER 2010

is less than existing pads or that features greater topical absorp-
tion will eventually be required to more efficiently draw urine
away from the skin. In the future, manufacturers may be re-
quired to modify and improve absorbent pads.
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of Proteus mirabilis onto polymer surfaces. J Appd Microbiol
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Palmar MH. Incontinence-associated dermatitis: a consensus. J WOCN.
2007;34(1):45-54.

21. Berg RW, Buckingham KW, Stewart RL. Eticlogic factors in diaper der-

This study documents that skin properties of the buttocks
among elderly women with incontinence are affected by oc-
clusion with pads. Both skin hydration values and skin pH in
the DIG were significantly higher than in the FIG. In addition,
skin pH was significantly associated with pad surface pH and
excessive sweating. These results suggest that pads could con-
tribute to skin damage. Efforts to improve absorbent pad per-
formance and/or develop pH-balanced or antibacterial pads,
as well as studies to establish a prevention protocol for main-
taining healthy skin in the pad-occluded areas, are needed.
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