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 ABSTRACT 
  PURPOSE :  The purpose of this study was to estimate the risk and economic burden of peristomal skin complications (PSCs) 
in a large integrated healthcare system in the Midwestern United States. 
 DESIGN :  Retrospective cohort study. 
 SUBJECTS AND SETTING :  The sample comprised 128 patients; 40% (n  =  51) underwent colostomy, 50% (n  =  64) underwent 
ileostomy, and 10% (n  =  13) underwent urostomy. Their average age was 60.6  ±  15.6 years at the time of ostomy surgery. 
 METHODS :  Using administrative data, we retrospectively identifi ed all patients who underwent colostomy, ileostomy, or urostomy 
between January 1, 2008, and November 30, 2012. Trained medical abstractors then reviewed the clinical records of these 
persons to identify those with evidence of PSC within 90 days of ostomy surgery. We then examined levels of healthcare utilization 
and costs over a 120-day period, beginning with date of surgery, for patients with and without PSC, respectively. Our analyses 
were principally descriptive in nature. 
 RESULTS :  The study cohort comprised 128 patients who underwent ostomy surgery (colostomy, n  =  51 [40%]; ileostomy, 
n  =  64 [50%]; urostomy, n  =  13 [10%]). Approximately one-third (36.7%) had evidence of a PSC in the 90-day period following 
surgery (urinary diversion, 7.7%; colostomy, 35.3%; ileostomy, 43.8%). The average time from surgery to PSC was 23.7  ±  20.5 
days (mean  ±  SD). Patients with PSC had index admissions that averaged 21.5 days versus 13.9 days for those without these 
complications. Corresponding rates of hospital readmission within the 120-day period following surgery were 47% versus 33%, 
respectively. Total healthcare costs over 120 days were almost $80,000 higher for patients with PSCs. 
 CONCLUSIONS :  Approximately one-third of ostomy patients over a 5-year study period had evidence of PSCs within 90 days 
of surgery. Costs of care were substantially higher for patients with these complications.  
  KEY WORDS:   Colostomy  ,   Complications  ,   Cost analysis  ,   Ileostomy  ,   Ostomy  ,   Peristomal skin  ,   Stoma  ,   Urostomy  .  

   INTRODUCTION  

 Approximately 100,000 persons living in the United States 
undergo surgical creation of an ostomy each year. 1  Ostomy pa-
tients frequently experience problems due to peristomal skin 

damage. 2  Jemec and Nybaek 3  reported that 39% of consulta-
tions at 4 nurse-led ostomy clinics in Denmark in 2007 were 
attributable to peristomal skin complications (PSCs).

 Th e etiology of PSCs is complex and multifactorial and 
includes chemical injury (eg, peristomal moisture-associated 
skin damage, urine, or fecal irritant), trauma and mechanical 
destruction of tissue (eg, adhesive stripping injury), infection, 
contact dermatitis, and disease-related issues (eg, pyoderma gan-
grenosum). 2  ,  4  Th ey often can be avoided, and/or their severity is 
limited, with adequate patient training and active engagement 
in the care of peristomal skin, along with emphasis on the im-
portance of seeking professional care on a timely basis when 
problems arise. Several studies have reported that many patients 
with PSCs are unaware that this problem is not normal. 5 

  Estimates of the incidence of PCSs range from 10% to 
72%. 6  Reasons for the wide range of estimates include rela-
tively small and/or heterogeneous study populations, diff er-
ences in the types of ostomies studied (eg, fecal vs urinary, end 
vs loop), diff erences in types of complications considered and 
how cases were defi ned, and diff erences in assessment periods. 
While PSCs may occur at any time, the incidence is highest 
in the fi rst 5 years following surgery. 7  Peristomal skin compli-
cations also have been reported to occur more frequently in 
ileostomy patients than in urostomy and colostomy patients. 8  ,  9 

  Relatively little also is known about the economic burden 
of PSCs. We searched the literature and found only one study 
that has reported estimates of the economic costs of PSCs. 
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Martins and colleagues5 reported that the cost of an “average” 
PSC treatment episode (assumed to last 7 weeks) ranged from 
₤106.29 (approximately US $133) in those deemed mild and 
caused by mechanical trauma to ₤618.69 (approximately US 
$776) for those deemed severe and disease-related. The costs 
of severe PSCs were 2- to 4-fold higher than those of mild 
cases. While we are aware of other studies that have examined 
healthcare utilization and costs among persons with a new 
ostomy,10-12 none of these studies reported results stratified 
according to whether patients had evidence of PSCs in the 
postoperative period. Our descriptive study was designed to 
address this gap in the literature.

METHODS

We undertook a retrospective cohort study in a large integrat-
ed health system to estimate the incidence of PSCs over a 90-
day period following ostomy surgery. We also evaluated levels 
of healthcare utilization and costs among patients with and 
without evidence of PSCs. Analyses of study data were princi-
pally descriptive in nature.

Data were obtained from information systems of Henry 
Ford Health System (HFHS), which provides medical care 
services to approximately 800,000 residents of Detroit, Mich-
igan, and surrounding areas. Approximately one-third of all 
persons seen at HFHS facilities in any given year are members 
of Health Alliance Plan (HAP), a not-for-profit health mainte-
nance organization that is wholly owned by HFHS. The health 
system uses a system-wide comprehensive multidimensional 
electronic medical record (EMR) that organizes and stores 
information on patient demographics, ambulatory care visits, 
clinical laboratory and radiology results, and inpatient admis-
sions, as well as a range of other clinical parameters. HFHS 
also maintains administrative data stores, with information on 
all healthcare encounters with HFHS providers and facilities, 
including ambulatory care visits (outpatient clinic, emergen-
cy department), hospital admissions, and billing records gen-
erated within inpatient and outpatient settings. In addition, 
claims for healthcare services provided at non-HFHS sites and 
outpatient prescription claims are available for all HAP enroll-
ees who designated HFHS as their care provider. All records 
can be linked through unique health record numbers. We lim-
ited our sample to persons enrolled in HAP because patients 
who are not members of HAP may have received care from 
non-HFHS providers, which is not captured in either available 
medical records or administrative data stores.

Information in the EMR is stored electronically and was not 
text-searchable and therefore was extracted manually to hard 
copy case report forms that we developed for use in this study. 
To ensure compliance with HIPAA, no patient-identifying in-
formation was extracted from HFHS data stores. Each study 
subject was assigned a unique identifier, which was then used to 
link information from different HFHS databases. The study was 
reviewed and approved by the HFHS institutional review board.

The sample comprised all persons, aged 18 years or older, 
who underwent colostomy, ileostomy, or urostomy between 
January 1, 2008, and November 30, 2012 (“study period”), 
and were members of HAP. Persons not continuously enrolled 
in HAP during the 120-day period following surgery (or who 
otherwise were lacking complete data) were excluded.

We examined the baseline characteristics of study subjects, 
including their age as of date of surgery, gender, and race (ie, 

African American, white, other). We also noted year of surgery, 
type of surgery (colostomy, ileostomy, urostomy), whether the 
procedure was described as permanent or temporary, and total 
days in hospital during the index admission.

Study Procedures
Trained medical record technicians scanned the EMR for each 
study subject to determine if there was any evidence of a PSC 
within 90 days of surgery. Ascertainment of PSCs was based 
on notation of any of a number of predefined key words and 
terms (eg, “dermatitis,” “excoriated,” “maceration”). All such 
information was independently reviewed by 2 certified wound 
ostomy nurses (CWON); study subjects were designated as 
having experienced a PSC only if both nurses agreed.

Levels of healthcare utilization were then tallied for each 
study subject over a 120-day period following surgery, includ-
ing all hospitalizations, outpatient visits, and stays in long-term 
care facilities, based on information in HFHS administrative 
data stores. We also tallied costs of inpatient care, outpatient 
care, long-term care, and outpatient pharmacy over a similar 
period of time, based on recorded billed charges (information 
on costs is not reported). A 120-day period of observation was 
employed to ensure that a minimum of 30 days of follow-up 
post-PSC would be available for each patient who developed 
such a complication. Because attribution of specific services to 
particular disease conditions is often difficult, utilization and 
costs were tallied on an all-cause basis.

Data Analysis
Age, gender, race, year of surgery, type of ostomy (colostomy vs 
ileostomy, or urostomy permanent vs temporary), and days in 
hospital for the index admission were examined using descrip-
tive statistics. We examined the incidence of PSCs on an overall 
basis, as well as by type of ostomy, using cumulative incidence 
techniques that account for death as a competing risk.13 The per-
centage of patients dying within 90 days of ostomy surgery also 
was examined.

For patients with and without evidence of PSCs, respec-
tively, we examined the percentages of patients receiving vari-
ous types of services, as well as the number of times these ser-
vices were rendered (if relevant), which we summarized using 
means, standard deviations, medians, and interquartile ranges. 
Costs of healthcare services also were tallied for patients with 
and without PSCs on an overall basis and by type of service. 
Total cumulative costs of care were analyzed using the Ka-
plan-Meier sample average (KMSA) estimator.14,15 With this 
method, the period of follow-up is divided into time segments 
of equal length, and the mean cost of all uncensored patients 
during each time interval is multiplied by the Kaplan-Meier 
estimate of the proportion of patients surviving to the begin-
ning of the interval. These products are then summed across 
all intervals to yield a KMSA estimator of costs. In analyses of 
both healthcare utilization and costs, patients with evidence of 
closure of stoma during the 120-day period of follow-up were 
censored as of the date of the hospitalization in which this 
procedure was performed, since these patients no longer were 
at risk of developing PSCs.

All analyses were conducted using SAS proprietary software 
(release 9.1; SAS Institute Inc, Cary, North Carolina). Statis-
tical testing for differences between patients with and without 
PSCs was not undertaken due to the small sample size and low 
statistical power.
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RESULTS

Between January 1, 2008, and November 30, 2012, we iden-
tified 168 persons who were members of HAP and under-
went surgical procedures involving ostomies. One hundred 
twenty-eight patients met all study entry criteria, including 
51 (40% of all study subjects) who underwent colostomy, 64 
(50%) who underwent ileostomy, and 13 (10%) who under-
went urostomy. The average age of subjects was 60.6 ± 15.6 
years (mean ± SD) years when they underwent ostomy sur-
gery (Table 1). Men comprised 61% of all colostomy patients, 
and 69% of urostomy patients were women; there were equal 
numbers of male and female ileostomy patients.

Approximately one-third of patients (35.2%) had ostomies 
that were described as temporary, while 27.3% had procedures 
that were described as permanent; we could not determine sta-
tus for 37.5% of study subjects due to insufficient information 
in the medical record. Twelve patients (9.4% of study subjects) 
died within 90 days of index surgery, including 6 with colos-
tomy (11.8%), 4 with ileostomy (6.3%), and 2 with urostomy 
(15.4%) (Table 1). The mean inpatient days for the index ad-
mission was 10.2 ± 5.1 days for urostomy, 14.5 ± 10.5 days for 
colostomy, and 19.8 ± 17.7 days for ileostomy.

Forty-seven patients (36.7%) had evidence of a PSC 
within 90 days of surgery, including 28 with ileostomy 
(43.8%), 18 with colostomy (35.3%), and 1 with urostomy 
(7.7%) (Figure 1). Among patients with PSCs, the average 
time from ostomy surgery to first notation of a PSC was 
23.7 ± 20.5 days: colostomy, 23.2 ± 20.8 days; ileostomy, 
24.2 ± 21.1 days; and urostomy, 22.0 ± 0.0 days.

The mean age was similar for patients with and without PSC 
(60 years vs 61 years, respectively). More men than women de-
veloped PSCs (57% vs 49% among patients without PSCs). 
Among the 47 patients with evidence of PSCs, 26 developed 
PSC during the index admission. The mean length of stay for 
the index admission was 21.5 days for patients with evidence 
of PSCs versus 13.9 days for all other patients (Table 2).

Information on healthcare utilization over the 120-day pe-
riod following ostomy surgery is presented in Table 2 for pa-
tients with and without evidence of PSCs, respectively; similar 
information on costs is provided in Table 3. Patients with PSCs 
were more likely to be rehospitalized following their index ad-
mission (47% vs 33%, respectively), and among all patients 
readmitted to hospital, stays were longer if patients had a PSC 
(14.3 days vs 10.5 days for those without evidence of PSCs). 
The mean number of outpatient visits was generally similar in 

TABLE 1.
Demographic and Clinical Characteristics of Study Subjects, by Type of Ostomya

Characteristic Colostomy (N = 51) Ileostomy (N = 64) Urinary Diversion (N = 13) All Subjects (N = 128)

Age at index admission, y

  18-44 4 (7.8) 13 (20.3) 1 (7.7) 18 (14.1)

  45-54 13 (25.5) 8 (12.5) 3 (23.1) 24 (18.8)

  55-64 13 (25.5) 22 (34.4) 5 (38.5) 40 (31.3)

  65-74 8 (15.7) 8 (12.5) 1 (7.7) 17 (13.3)

  75-84 9 (17.6) 10 (15.6) 3 (23.1) 22 (17.2)

  ≥85 4 (7.8) 3 (4.7) 0 (0.0) 7 (5.5)

  Mean (SD) 62.2 (14.9) 59.0 (16.8) 61.9 (12.1) 60.6 (15.6)

Gender

  Male 31 (60.8) 32 (50.0) 4 (30.8) 67 (52.3)

  Female 20 (39.2) 32 (50.0) 9 (69.2) 61 (47.7)

Race

  African American 15 (29.4) 24 (37.5) 2 (15.4) 41 (32.0)

  White 30 (58.8) 33 (51.6) 9 (69.2) 72 (56.3)

  Other 6 (11.8) 7 (10.9) 2 (15.4) 15 (11.7)

Year of ostomy surgery

  2008 16 (31.4) 12 (18.8) 1 (7.7) 29 (22.7)

  2009 9 (17.6) 12 (18.8) 2 (15.4) 23 (18.0)

  2010 11 (21.6) 15 (23.4) 4 (30.8) 30 (23.4)

  2011 8 (15.7) 15 (23.4) 4 (30.8) 27 (21.1)

  2012 7 (13.7) 10 (15.6) 2 (15.4) 19 (14.8)

Type of ostomy

  Permanent 8 (15.7) 21 (32.8) 6 (46.2) 35 (27.3)

  Temporary 20 (39.2) 24 (37.5) 1 (7.7) 45 (35.2)

  Unknown 23 (45.1) 19 (29.7) 6 (46.2) 48 (37.5)

Death within 90 d of ostomy surgery 6 (11.8) 4 (6.3) 2 (15.4) 12 (9.4)
aUnless otherwise indicated, all values are number (%) of subjects.
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the 2 groups. Among the 49 patients who were rehospitalized 
during the 120-day period of follow-up, 15 underwent closure 
procedures. Mean time to hospital readmission for closure of 
stoma for these 15 patients was 90.6 days. Five of these 49 
patients had evidence of a PSC prior to closure.

Total healthcare costs over 120 days averaged $204,907 
among patients with PSCs and $126,747 among those with-
out evidence of these complications (difference = $78,160). 
Inpatient care accounted for most of the difference (Table 3). 
Kaplan-Meier estimates of cumulative costs over 120 days by 
PSC status are presented in Figure 2.

DISCUSSION

We conducted a retrospective study at a large integrated health 
system in the Midwestern United States to examine the inci-
dence and economic burden of PSCs among a cohort of pa-
tients who underwent ostomy surgery during a recent 5-year 
period. Approximately one-third of study subjects had evi-
dence of PSCs in the 90-day period following surgery. Mean 
total healthcare charges over 120 days were $78,160 higher 
among patients with PSCs compared with those who did not 
develop these complications.

Although our estimate of the overall incidence of PSCs fol-
lowing ostomy surgery is within the range reported in the liter-
ature,6 our estimates by type of procedure differ from prior re-
ports. For instance, Herlufsen and colleagues8 reported that the 
incidence of PSCs over 1 year was highest for ileostomy (57%), 
followed by urostomy (48%) and colostomy (35%). Ratliff and 
Donovan9 reported a similar pattern in their 2001 study. In our 
study, the incidence was lowest among urostomy patients, but it 
is important to note that there were relatively few such patients 
in our sample and our duration of follow-up was shorter.

As noted earlier, information on the economic burden of 
PSCs in the United States is limited. Wick and colleagues11 
investigated the risks and costs of hospital readmission follow-
ing colorectal surgery. Among 1482 patients with ostomies, 
37.2% were readmitted to hospital within 90 days of their in-
dex admission; mean length of stay was 8 days. In our study, 
which focused on a slightly different population, 38.3% of pa-
tients were readmitted to hospital within 120 days. In a study 
based on Medicare claims data, Gore and colleagues10 report-
ed a 31% rate of readmission over 90 days among urostomy 
patients. Tyler and colleagues12 examined the rate of readmis-
sion within 30 days of surgery for colostomy and ileostomy, 
respectively, using data from HCUP. They reported that ap-
proximately 27% of colostomy patients and 38.5% of ileos-
tomy patients were readmitted to hospital within 30 days of 
surgery12; corresponding percentages in our study were 11.8% 
and 20.0%, respectively.

The higher costs that we observed among patients with 
PSCs versus those without this complication were largely at-
tributable to higher costs of inpatient care. Hospitalization 
costs were substantially higher for patients with PSCs for 2 
reasons. First, 26 of the 47 patients with evidence of PSCs 
developed these complications during their index admissions, 
and these patients stayed in hospital almost 1 week longer than 
patients who did not develop PSCs prior to hospital discharge. 
Second, patients with evidence of PSCs also were more likely 
to be readmitted to hospital than patients without these com-
plications. We caution, however, that our findings demon-
strate only an association between PSCs and hospital days and 
not necessarily a causal link between these measures. Patients 
with PSCs, for example, may differ in other important respects 
from those who do not develop these complications, and these 
differences may underlie longer stays in hospital and a higher 

Figure 1. Time to PSC, by type of ostomy surgery.
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risk of readmission. The association between PSCs and longer 
index stays in part also may be artifactual, since patients with 
longer hospital stays, irrespective of the reason, would be at 
greater risk of developing an in-hospital complication (ie, a 
patient discharged on day 4, for example, cannot develop an 
in-hospital complication, on day 5).

Limitations
Limitations of our study should be noted. First, as mentioned 
earlier, our study sample was small and apparent variability in 
our results (eg, between procedures) simply may reflect “noise” 
in the data. Second, patients with PSCs may differ in important 
respects from those who do not develop these complications; 
differences in healthcare utilization and costs that we observed 
accordingly simply may reflect the effects of confounding. 
Third, data obtained via retrospective chart review are limited 
to information in patients’ medical records, which may be of 
variable quality, incomplete and lacking important informa-
tion, and/or difficult to interpret. Finally, the generalizability 
of our findings to other institutions and settings is unknown.

CONCLUSIONS

We found that PSCs were a frequent complication follow-
ing colostomy, ileostomy, or urostomy and that patients with 
PSCs had substantially higher costs of postsurgical care than 
those who did not develop these complications. Further study 
is needed to determine the extent to which higher costs are 
actually attributable to PSCs and whether our findings are 
generalizable to other settings and institutions.
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Figure 2. Mean total cumulative cost of healthcare from day of ostomy surgery to day 120, by PSC status.


