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ABSTRACT
Joyce A. Pittman
OSTOMY COMPLICATIONS AND ASSOCIATED RISK FACTORS:

DEVELOPMENT AND TESTING OF TWO INSTRUMENTS

Complications following intestinal ostomy surgegnadiminish quality of life for
individuals living with an ostomy, resulting in pigal and psychosocial limitations. Risk factors
contributing to ostomy complications are not weladblished in the literature. The purposes of
this study were to: 1) identify risk factors cohtriing to the development of fecal ostomy
complications; 2) describe the incidence and sgvefiearly fecal ostomy complications; and 3)
estimate the reliability and validity of two newdgveloped instruments, Ostomy Risk Factor
Index (ORFI) and Ostomy Complication Severity Ind&CSI). Using a prospective longitudinal
design, 71 adult patients who had undergone osturgery were recruited from three acute care
settings. Data were collected through self-adnenest surveys, medical record review, and direct
observation prior to discharge and at 30 to 60 gags-operatively. Data were analyzed using
descriptive statistics, analysis of variance, chiage tests, correlation, and multiple regression.
Psychometric properties of the Ostomy Risk Faatdek and the Ostomy Complication Severity
Index were examined using content validity indicgshen coefficient kappa, Pearson correlation
coefficient, and intra-class correlation. Two riaktors were found to be predictive of ostomy
complications scores, stoma/abdomen character{gtc907) and BMI = .002). Ostomy
complications and ostomy adjustment were signifiganversely correlated€ - 0.27,p=.04)
and stoma care self-efficacy and ostomy adjustnveng significantly correlated£ .599,p=
.01). The ORFI and OCSI demonstrated acceptablecowalidity (CVI= 0.9). ORFI
demonstrated acceptable inter-rater reliabilityff@rof the 14 itemskE 1.0) and excellent intra-
class correlation of total scores between ratersq998,p= .001). The OCSI demonstrated
acceptable inter-rater reliability for all of therins k= .71- 1.0) and excellent intra-class
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correlation of total scores between raters.Q91,p= .000). The OCSI demonstrated acceptable
internal consistency (Cronbach's alpha .68). Irckion, this study provides new knowledge
regarding risk factors, incidence and severitysibmy complications, and provided support for
the validity and reliability of two new instrumerfts the researcher and practitioner to reliably
identify and describe important contributors (riaktors) and outcomes (complications) that

affect care of the patient with an ostomy.

Susan M. Rawl, PhD, RN, FAAN, Chair
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CHAPTER ONE
THE NATURE OF THE STUDY

An ostomy is a surgically created exteriorizatiéithe colon or ileum to the anterior
abdominal wall of the body. There are many reasonthe creation of a fecal ostomy but the
most common reasons include cancer, trauma, infetony bowel disease, or acute
inflammatory processes (e.g. diverticulitis) (Paimet al., 2008). The purpose of an ostomy is to
provide a diversion for the elimination of wastetengl, either urine, feces or intestinal effluent.
The most common types of ostomies include the taog (colon), ileostomy (small bowel), and
the urostomy or ileal conduit (urinary) (United Qsiy Associations of America, 2005). Fecal
diversions (colostomies or ileostomies) are moraroon than urinary diversions.

Creation of an ostomy significantly alters oneimahation pattern and can affect the
individual both physically and psychologically.dddition, ostomy complications are a common
problem (Smith, 1992). Research has shown thatmgst@mplications negatively affect the
quality of life for individuals living with an ostoy, and often result in physical and psychosocial
limitations for these individuals and their famdi@Pittman et al., 2008). Not only does the person
with an ostomy have to cope with a serious anchdite-threatening diagnosis, but the
placement of an ostomy requires significant chatgese’s lifestyle. Risk factors specific to
ostomy complications have not been well establishelde literature and research is needed to
better understand the consequences of this comungital procedure. Study design differences,
inconsistent definitions and terminology, and tighof measurements make it difficult to
accurately compare findings. In addition, the latkn instrument to measure risk factors and
severity of ostomy complications contributes to plaecity of evidence in the literature.

The purpose of this research study was two-foldo 1dentify the most common risk
factors that contribute to the development of festibmy complications; and 2) to describe the
incidence and severity of early fecal ostomy congtlons within 60 days post-operatively. A
secondary objective was to examine the reliabdlitg validity of two instruments that: a)
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identified the risk factors for fecal ostomy conggliions, and b) identified the incidence and
severity of fecal ostomy complications. The Pittn@stomy Complications Conceptual Model
was used to provide an innovative framework foraggiualizing the relationships among these
variables.

In this chapter, the significance of the probléme, purpose of this study, the aims and
hypotheses, the conceptual and operational defivstiand the theoretical framework are
discussed.

Significance of the Problem

Complications following the surgical creation of@tomy are a significant problem for
many individuals. Ostomy complications can havénlmitysiological and psychosocial aspects.
The physiologic aspect of ostomy complications imgahanges of the stoma and peri-stoma
skin (Cottam, Richards, Hasted, & Blackman, 200hge psychosocial aspect of having an
ostomy involve the challenges individuals faceriyiwvith, and adjusting to, the ostomy
(Carlsson, Berglund, & Nordgren, 2001). In thistget, the prevalence and incidence of fecal or
intestinal ostomy complications and the poteni&l factors that contribute to the development
of these complications will be discussed. The pagohial aspect of ostomy adjustment and the
role of stoma self efficacy will be discussed Hyief
Ostomy Prevalence and Incidence

It has been estimated that there are over 800r@b@duals are currently living with an
ostomy in North America and more than 120,000 nsteries are created annually in the United
States and Canada (Kelman & Minkler, 1989; Turni#0D3). The most common types of
ostomies include the colostomy (colon), ileostosméll bowel), and the urostomy or ileal
conduit (urinary) (United Ostomy Associations of dmca, 2005). Fecal diversions (colostomies
or ileostomies) are more common than urinary dieess There are many reasons for the

creation of a fecal ostomy but the most commonamraiclude cancer, trauma, inflammatory



bowel disease, or acute inflammatory processesdgrticulitis) (Pittman et al., 2008). In this
research study, we are examining intestinal orl fest@mies.
Risk Factors for Ostomy Complications

Few independent risk factors for the developmemistémy complications have been
identified in the literature. Factors that haverbewestigated and have been shown to contribute
to the risk for ostomy complications include highedy mass index (BMI), older age, emergent
surgery, inflammatory bowel disease, having arsti@my (versus colostomy), having had a
diverting “loop” procedure, poor bowel quality, lemic colitis, stomal retraction, inadequate
pre-operative education and lack of involvemenrd @found, ostomy, continence (WOC) nurse
(Bass et al., 1997; Colwell, Goldberg, & Carmeld20Duchesne, Wang, Weintraub, Boyle, &
Hunt, 2002; Park et al., 1999; Pittman et al., 2088w studies have been conducted to estimate
the relative strength of relationships betweendhek factors and the development of ostomy
complications. No studies were found that examthedelationship among risk factors and the
severity of ostomy complications. Variability irugy quality and design, lack of operational
definitions, inconsistent timing of measuremenisl Eck of reliable and valid instruments limit
the conclusions that can be drawn from existingaesh (Salvadalena, 2008).
Ostomy Complications

Studies have found that up to 71% of patients waitlieostomy and 43% of patients with
a colostomy experience stomal complications (Cdletedl., 2001; Persson, Gustavsson,
Hellstrom, Lappas, & Hulten, 2005; Ratliff, ScaraBoDonovan, 2005). The most common
physical complications include peristomal irritalermatitis, stoma pain, stoma bleeding, stoma
necrosis, stoma prolapse, stoma stenosis, stomacianeous separation, herniation around or
beside the stoma, infection, and stoma retracttmiv(ell et al., 2001; Park et al., 1999; Ratliff et
al., 2005). Complications are often categorizethase that develop early, within 30 days post
surgery, and those that develop later, more thaae$8 post surgery (Park et al., 1999). They
also can be categorized into stomal and peristopraplications (Colwell & Beitz, 2007).
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Definitions and terminology used to describe ost@mmplications are often not
consistent in the literature (Colwell et al., 208&jvadalena, 2008). The terms ostomy and stoma
are often used interchangeably when referring toptications in the literature. Differentiating
between stomal and peristomal complications isnafitet clearly described in the literature.

These inconsistencies can make it difficult to carepstudies and their findings.

Overall incidence rates of complications have beported, although the ranges are very
broad. Two comprehensive systematic reviews ofititi@ature on ostomy complications
indicated that 18-55% of patients with an ostomgezienced peristomal skin irritation, 1-37%
experienced parastomal herniation, 2-25% expergeatmmal prolapse, 2-10% experienced
stenosis, and 1-11% experienced retraction ofttraas (Colwell et al., 2001; Salvadalena, 2008).
Ratliff et al. (2005) reported that 10-70% of akipnts with an ostomy develop complications.
Putting this into a practical perspective, using d¢istimates above, stoma complications represent
a significant problem with up to 560,000 individeiatho receive an ostomy experiencing
ostomy-related complications. If we use the anim@tlence, up to 84,000 individuals with a
new ostomy can be expected to develop ostomy-tetatmplications annually.

Ostomy complications are a significant problemiflividuals with an ostomy yet
limitations in the literature are evident. Studwide differences, inconsistent definitions and
terminology, and timing of measurements make fialift to accurately measure ostomy
complication incidence (Salvadalena, 2008). In taldj research examining the severity of
ostomy complications and reliable and valid insteats to measure ostomy complications and
risk factors is lacking.

Self Efficacy

Self-efficacy is a concept in the Social Learningdry developed by Bandura. Bandura
defined self-efficacy as “the conviction that or@a successfully execute the behavior required to
produce certain outcomes” (Bandura, 1977). Banduoposed “that expectations of personal
efficacy determine whether coping behavior willibiéated, how much effort will be expended,
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and how long it will be sustained in the face oftalcles and aversive experiences” (Bandura,
1977).

Stoma care self-efficacy is defined as the cormichy patients that they can
successfully manage their stoma to minimize adveuseomes (Simmons, Smith, Bobb, & Liles,
2007). Stoma care self-efficacy has been positikedbted to ostomy adjustment (Simmons et al.,
2007). Higher self-efficacy after surgery predicteder psychosocial problems in the first year
following ostomy surgery (Bekkers, 1996). In thesearch study, stoma care self-efficacy was
examined as it relates to ostomy complications.

Ostomy Adjustment

Individuals with an ostomy have been referred ta akronic illness population that
frequently experience adjustment difficulties (k] 1984). Ostomy adjustment has been
defined as “the overall impact of the stoma on pslagical, social, and sexual functioning as
perceived by patients” (Simmons et al., 2007). didy does the person with an ostomy have to
cope with a serious and often life-limiting diagiso®ut often there are significant modifications
that the patient has to make to his/her lifestiiéficulty adjusting, coping, social restrictions,
occupational considerations, and daily living canseare challenges that most individuals with
an ostomy face (Follick, 1984; Marquis, Marrel, &dbon, 2003; Martinsson, Josefsson, & EKk,
1991; Simmons et al., 2007; Symms et al., 2008).

Many individuals with an ostomy have difficulty adfing to the ostomy (Bekkers, 1995;
Olbrisch, 1983; Simmons et al., 2007). One studgymared the prevalence of adjustment
problems and reported that 23% of the participhatsemotional problems, 45% reported
decreased social contacts, and 57% reported aadecire libido after ostomy surgery (Bekkers,
1996). Follick (1984) found that significant numéef ostomy patients reported technical (84%),
emotional (50%), social (30%), marital/family (24%hd sexual (41%) difficulties post-surgery.

Individuals with an ostomy face a variety of comppsychosocial issues (Sirota, 2006).
Bekkers identified six types of psychosocial profise 1) emotional problems; 2) problems

5



related to social activities; 3) problems with mpersonal relationships; 4) sexuality problems, 5)
occupational problems; and 6) general physicalthgaibblems (Bekkers, 1995). Other
researchers have identified similar adjustmentlehgés including adapting to complicated
ostomy management regimes, body image changesytaltes in sexual functioning and
intimacy, interpersonal relationships, and occupeti challenges. These challenges contribute to
post-surgical ostomy adjustment difficulties (Fakli 1984; Marquis, et al., 2003; Martinsson et
al., 1991; Simmons et al., 2007; Symms et al., 2008

Psychosocial complications of having an ostomyhsasdifficulty adjusting to an
ostomy, often occur in conjunction with physiologstomy complications. Psychosocial ostomy
complications present additional challenges foritidévzidual with an ostomy. As a result,
ostomy adjustment was examined as a factor thad t@uinfluenced by ostomy complications in
this study.

Purpose

The purposes of this study were to: 1) identifk fesctors that contribute to the
development of ostomy complications; 2) descrilgeiticidence and severity of ostomy
complications within 60 days following surgery; ad)destimate the reliability and validity of two
instruments- the Pittman Ostomy Risk Factor IndeRFl) and the Pittman Ostomy
Complication Severity Index (OCSI). One instrumehg Pittman Ostomy Risk Factor Index
(ORFI), was used to measure potential risk fadmr¢ghe development of ostomy complications
in the first 30 to 60 day post-operative periodsetond instrument, the Pittman Ostomy
Complication Severity Index (OCSI), was used to snea the frequency and quantify the
severity of ostomy complications within 60 dayddaling surgery. In addition, the relationships
among ostomy adjustment, self-efficacy, and devalmt of ostomy complications were

explored.



Specific Aims and Hypotheses
Aim 1: Determine ostomy risk factors present at fivegoes days post-operatively among adult
patients who have fecal ostomy surgery at a largivelstern health system.
Aim 2: Evaluate the content validity and inter-rateratellity of the Pittman Ostomy Risk Factor
Index (ORFI).
Hypothesis 2a.The Ostomy Risk Factor Index and individual itesesnonstrate content
validity as evidenced by content validity india#sat least 0.80 and acceptable scores
on clarity, comprehensiveness, and appropriatdveessd on ratings from 10 national
experts.
Hypothesis 2b.The ORFI demonstrates evidence of inter-rateabéity with Cohen’s
coefficient kappa greater than or equal to 0.60rfVy5chmidt, & Schaefer 2003).
Aim 3: Determine the incidence and severity of ostomymarations within 60 days post-
operatively among adult patients who have fecalrogtsurgery in a large Midwestern health
system.
Aim 4: To evaluate the content validity, inter-raterabliity and construct validity of the
Pittman Ostomy Complication Severity Index (OCSI).
Hypothesis 4aThe Ostomy Complication Severity Index and indiabitems
demonstrate content validity as evidenced by carnvalidity indices of at least 0.80 and
acceptable scores on clarity, comprehensivenaedsaapropriateness based on ratings
from 10 national experts.
Hypothesis 4b.The OCSI demonstrates evidence of inter-rateaviiiy with Cohen’s
coefficient kappa greater than or equal to 0.60rfavgt al., 2003).
Hypothesis 4cTotal Ostomy Risk Factor Index (ORFI) scores atbas (five to
seven days post-operatively) and Stoma Care H&thEy scores at baseline (five to
seven days post-operatively) will predict totat@dsy Complication Severity Index
(OCSI) scores at follow-up (30 to 60 days postratieely).
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Hypothesis 4d.Pittman Ostomy Complication Severity Index (OC&ipres and

Stoma Care Self-Efficacy (SCSES) scores at bas€ive to seven days post-

operatively) and follow- up (30 to 60 days posextively) will be correlated with

Ostomy Adjustment scores (OAI-23) at follow-up (8060 days post-operatively).
Theoretical Framework

Based on a comprehensive review of literature atehsive clinical experience, a
conceptual model was developed by the investigatguide this study (Figure 1). The Pittman
Ostomy Complication Conceptual Model illustrates thlationship among antecedent (risk
factors), mediator (stoma care self efficacy), anttomes (early ostomy complications and
ostomy adjustment). Antecedents or independenabkes include demographic risk factors,
environmental risk factors and clinical/physiologiik factors. Stoma care self-efficacy is
conceptualized as a mediator. The outcome or dependriables are early ostomy
complications and ostomy adjustment. The model aestnates the interaction of potential
predictors or risk factors and mediator that céwiie to the occurrence of ostomy complications

and ostomy adjustment (Figure 1).



Figure 1: Pittman Ostomy Complication Conceptual Malel

Antecedenti (I\V)

Demographic Factors:
Age

Sex

Income

Education
Employment

Partner status

Environmental Factors:
(Extrinsic)
Pre-operative Education

Mediatol

Stoma Care
Self- Efficacy

Outcome (DV)

Ostomy Complications:

Leakage

Peristomal Irritant Dermatitis
Pain

Bleeding

Stomal necrosis

Stomal stenosis

Retraction

Mucocutaneous separation
Hyperplasia

Postoperative Education
Stomal Care Proficiency
Stoma site marking

Activities of Daily Living (ADL)

Clinical/Physiologic Factors

(Intrinsic):

Type of effluent Ostomy
Stoma/abd characteristics Adjustment
Nutritional status (Albumin, NPO)

BMI

Smoking status

Diagnosis

Ostomy Type

Timing of surgery

Comorbidities

Since no comprehensive models or frameworks weneddhat were relevant to guide
the study of ostomy complications, the investigakeveloped one. Braden’s conceptual schema
for the etiology of pressure sores was identifisdae model that, with modification, could be
informative (Braden, 1987). Braden organized hamfework into two critical components;
duration/intensity of pressure and tissue toleramissue tolerance was further classified into
extrinsic and intrinsic factors that contributedhe development of pressure ulcers (Braden,
1987). In Braden’s model, extrinsic factors aresthtactors that influence tissue tolerance by
affecting the skin surface. These factors incluaéstare, friction, and/or shear forces. Intrinsic
factors are those that contribute to the underlgiingcture and integrity of the supporting features
of skin, vascular, and lymphatic systems such &dtion, age, and arterial pressure (Braden,
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1987). Braden's concepts of extrinsic and intrifsitors were considered relevant when
examining ostomy complications and were used imtbdel developed for this study.
Antecedents (Risk Factors)

Demographic, environmental, and clinical/physioloig risk factors.

An antecedent precedes and is associated withc#ismritcome (Crows, 2009).
Braden’s schema provided guidance for organiziraptedge about factors that may contribute
to the development of ostomy complications. Thecepih of tissue tolerance, and the extrinsic
and intrinsic factors that contribute to tissuetahce, have been incorporated in the Pittman
Ostomy Complication Conceptual Model. Extrinsictéas include those environmental risk
factors that are external to the individual withcestomy (perioperative education, stomal care
proficiency, stoma site marking, and Activitiesldily Living (ADL) function). Intrinsic factors
are those clinical/physiological risk factors theg internal to the patient with an ostomy and
include type of effluent, stoma/abdomen charadtesisnutritional status, BMI, smoking status,
diagnosis, ostomy type, timing of surgery, and cdmdities. Intrinsic factors influence the
structure and integrity of the supporting strucsuséthe skin and the internal organs. In addition,
several concepts from the Stoma Management Eassifiiation tool, originally developed for
clinical use were reviewed, critiqued, revised anmbrporated into the model (McCubbin, 2007).

In the Pittman Ostomy Complication Conceptual Modatecedents are the risk factors
that lead to the development of ostomy complicatidrese risk factors are categorized as
demographic variables (age, gender, income, edugamployment, partner status),
environmental variables (pre-operative educatiostqperative education, stoma care
proficiency, stoma site marking by WOC nurse, aml_Aunctioning), and clinical/physiological
variables (type of effluent, stoma/abdomen charesties, nutrition, BMI, smoking status,
diagnosis, ostomy type, timing of surgery, and cdndlities).

Several studies have identified that higher bodgsrindex (BMI), older age, emergent
surgery, inflammatory bowel disease, having arsti@my (versus colostomy), a diverting “loop”
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procedure, poor bowel quality, ischemic colitignsal retraction, pre-operative education and
lack of involvement of a wound, ostomy, contine(M#C) nurse are associated with the
development of ostomy complications (Bass et 89,71 Colwell et al., 2001; Duchesne et al.,
2002; Park et al., 1999; Pittman et al., 2008)shAswn in the Pittman Ostomy Complication
Conceptual Model, we hypothesized that these Vi@saliould be associated with the
development of ostomy complications and concepedlthese variables as antecedents to
ostomy complications.

Mediator: Self-efficacy

A mediating variable in the Ostomy Complication Ceptual Model is stoma care self-
efficacy. Prior studies have linked stoma care-s#i€acy and ostomy adjustment (Bekkers, 1996;
Simmons et al., 2007; Wu, Chau, & Twinn, 2007)tha Ostomy Complications model, the
mediator of stoma care self-efficacy is hypotheasizebe associated with the development of
ostomy complications and ostomy adjustment. Thidysexamined relationships among stoma care
self-efficacy, ostomy adjustment, and ostomy-relaemplications.

Self-efficacy is a concept of the Social Learnirigedry developed by Bandura and is
defined as “the conviction that one can succegséxecute the behavior required to produce
certain outcomes” (Bandura, 1977). Bandura hypatbdsthat expectations of personal efficacy
determine whether coping behavior will be initigtedw much effort will be expended, and how
long it will be sustained in the face of obstacles aversive experiences” (Bandura, 1977).
Perceived self-efficacy is the belief in one’s @pilo perform a specific action to attain an
outcome. Perceived self-efficacy reflects a braatss of personal competence to deal effectively
with a variety of stressful situations (LuszczynsBaholz, & Schwarzer, 2005).

Bekkers (1996) studied psychosocial adaptatiotama surgery and found that there was
strong evidence for the important role of stoma caif-efficacy in the process of adapting to a
stoma. Bekkers found that higher stoma care sttfagfy shortly after the ostomy operation
predicted fewer psychosocial problems in the fistt-operative year (Bekkers, 1996). Simmons
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defined stoma care self-efficacy as “the convictigrpatients that they can successfully manage
their stoma to minimize adverse outcomes” (Simnedred., 2007). Stoma care self-efficacy was
positively associated with adjustment to a stormeki®rs, 1996; Follick, 1984; Olbrisch, 1983;
Piwonka & Merino, 1999; Simmons et al., 2007; Walet2007).

Outcomes (Early Ostomy Complications and Ostomy Adjstment)

A comprehensive review of the literature was corellito identify early complications
of having an ostomy. Extensive clinical practiaesgthened the evidence found in the literature.
The outcomes in the Pittman Ostomy Complicationd@ptual Model are early ostomy
complications that commonly occur within 30 to @38l post-operatively. Ostomy adjustment is
a concept that is considered an outcome in the hit@dause of its potential to be influenced by
the development of early ostomy complications.

Ostomy complications.

One method of classifying ostomy complication®iséparate them into early, within 30
days following surgery, and late complications afee than 30 days following surgery (Duchesne
et al., 2002; Park et al., 1999). In this studylyeastomy complications were the focus. The early
ostomy complications that were examined include#tdge, peristomal irritant dermatitis, stoma
or peri-stoma pain, stoma or peri-stoma bleeditagna necrosis, stoma stenosis, stoma
retraction, mucocutaneous separation, and hypéadl@sliwell et al., 2001; Park et al., 1999;
Ratliff et al., 2005). These complications are wiedi later in this chapter (pages 21-25).

Ostomy adjustment.

Adjustment to having an ostomy is defined as tleepiance of the illness and adapting
life to accommodate it (Wright, 2008). Simmons (2Pétates that adjustment is more than
competence in self-care management and self-canagement is insufficient by itself to
promote adjustment. Ostomy adjustment is considesezh outcome in the conceptual model.
Because of its potential to be influenced by ostamyplications, a uni-directional association
between ostomy adjustment and the developmenttofgscomplications was expected. The

12



model also indicates that a uni-directional asgimiamay exist between ostomy adjustment and
stoma care self-efficacy. This study examined i@iships between risk factors for ostomy
complications, ostomy complications, stoma carkeféicacy, and ostomy adjustment.

The Ostomy Complication Model depicts relationskpsng demographic,
environmental (extrinsic), and clinical/physiologji§intrinsic) risk factors to ostomy
complications, stoma care self efficacy, early ogt@omplications, and ostomy adjustment
(Pittman & Rawl, 2007). Because no instruments wagatified in the literature to measure the
incidence and severity of ostomy complicationsooagsess risk factors for ostomy
complications, two instruments were developedtie $tudy. The model was used to guide the
development of these two instruments, the Pittmsto@y Risk Factor Index (ORFI) and the
Pittman Ostomy Complication Severity Index (OCShe ORFI and the OCSI were used to
measure the incidence of environmental and clifpbgkiological risk factors and the incidence
and severity of ostomy complications depicted mRBittman Ostomy Complication Conceptual

Model.

Conceptual and Operational Definitions

Independent Variables

Demographic factors.

Age, gender, ethnicity, race, income, education, employment, and partner status.

Conceptual definitionrDemographialata refers to the characteristics of a selected
population that were examined in this study sucages gender, ethnicity, race, income,
education, employment, and partner status. Paatiti) demographic characteristics were
collected in order to provide a detailed descriptob the sample and to determine if any
demographic factors were associated with the dpuatmt of early ostomy complications.

Operational definitionAn investigator-developed patient survey was ueadeasure

demographic factors (Appendix C). The survey wasiatstered five to seven days post-
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operatively. The patient was provided the oppotyuta complete the survey with assistance
from the investigator. The patient was given thevayito complete. The investigator was
available to offer assistance with reading the tioes (see Appendix C).

The information was gathered using an open respionsge, dichotomous response for
gender, and categorical response items for pastagrs, ethnicity, race, education, income, and
employment. In addition, the patient was askedleémiify who will be primarily responsible for
caring for the ostomy.

Environmental factors.

The environmental factors were defined as thogerfaexternal to the patient that may
potentially influence the post-operative recoveryhe patient and the development of ostomy
complications. They were either provided to andregn by or were demonstrated by the patient
during the pre-operative or post-operative peridtese factors include: pre-operative education,
post-operative education, stomal care proficiestyma site marking, ADL function, length of
hospital stay, and disposition at discharge.

Pre-operative education.

Conceptual definitionThe education that was provided to the patientby t
WOC nurse prior to the scheduled ostomy surgeris &tiucation typically includes a brief
discussion of anatomy and physiology of the gastestinal tract, basics of the surgical
procedure, introduction to the pouching systemd,ahbrief overview of lifestyle adjustment.

Operational definitionPre-operative education was measured based omipatierview
using the ORFI (Appendix A). Specifically, patiemtere asked the following three questions:
“Did the ostomy nurse explain; 1) how your intessror bowels work?; 2) what kind of surgery,
or operation, you will have?; and 3) what you capeet after your surgery?” For each item,

patient responses were “Yes” or “No”.
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Post-operative education.

Conceptual definitionThe education that was provided to the patienheyWOC nurse
during the post-operative hospital stay. Key congmbs of post-operative education most often
provided to the patient with a new ostomy are eeldb the specific type of ostomy surgery. This
included physiological aspects (anatomy and fungtia brief description of the surgery,
technical aspects of ostomy management (pouchistgsyprocedure), nutrition, clothing,
medications, body image, psychological issues @spon, anxiety, grief), social/recreation
issues (work and play), interpersonal relationskiparriage, dating), sexual and intimacy issues,
common complications (irritant dermatitis, leakag@ma changes), and resources available
(WOC nurse, support group, internet United Ostorsgatiation of America). The components
of the post-operative education (items) that wectuided in this study are 1) brief description of
the surgical procedure, 2) procurement of the ogtempplies, 3) ostomy pouch emptying
procedure, 4) ostomy pouch/wafer change procedn5) dietary management after ostomy
surgery.

Operational definition Post-operative education was measured usingid O
(Appendix A) five to seven days post-operativeld dased on patient interview. Specifically, the
patient was asked to answer the following questitiisl the ostomy nurse explain: 1) the
ostomy surgical procedure? (yes/no); 2) how toioktaur ostomy supplies? (yes/no); 3) how to
empty the pouch? (yes/no); 4) how to change thelgdyes/no); and 5) your diet with an
ostomy? (yes/no). The number of positive responges tallied by the investigator and a
categorical response was identified using the ORFI.

Stomal care proficiency.

Conceptual definitionThe ability of the patient or caregiver in the teickal management
of the stoma,; i.e., pouch/skin barrier changingcpdure.

Operational definitionStoma care proficiency was measured based on altigemby
the investigator/WOC nurse of the patient or carexs ability to change the ostomy pouching
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system. The patient or caregiver demonstrateddhelpng system change procedure. The
investigator/WOC nurse tallied the number of verhas from the WOC nurse needed for the
patient or caregiver to complete the task.

Stoma site marking.

Conceptual definitionThe pre-operative marking by the WOC nurse of tlstm
appropriate site for placement of the surgicalbated stoma.

Operational definitionStoma site marking was measured by medical reemidw and
patient interview using the ORFI. Specifically, {ratient was asked, “Did you have the stoma
site marked before surgery by the WOC nurse?” Aatizmous response was elicited where: 1=
Yes, 2= No. This information was also measureddvjem of the medical record for
documentation of stoma site marking by the WOC &aurs

Activities of daily living (ADL).

Conceptual definitionThe functions that are normally done in daily lyiimcluding
functions performed for self-care such as bathingssing, toileting, transferring, continence
(bladder), and feeding (Katz et al., 1963).

Operational definitionADL function was measured based on informationextéd in
the self-administered Patient Survey. Specificahg, patient was asked, “Do you need assistance
in: bathing (1= Yes, 2= No), dressing (1= Yes, 23 Noileting (1= Yes, 2= No), transferring (1=
Yes, 2= No), continence (controlling their bladd@rs Yes, 2= No) and feeding” (1= Yes, 2=
No). The number of ADL functions were tallied bytimvestigator and a categorical response
was identified using the ORFI.

Clinical/physiologic factors.

The clinical/physiologic factors are those factibrat are intrinsic to the patient with a
new ostomy. Intrinsic factors were defined as tHas®ors that contribute to the underlying
structure and integrity of the supporting featuwkskin, vascular, and lymphatic systems such as
nutrition, age, and arterial pressure (Braden, 198%insic factors influence the structure and
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integrity of the supporting structures of the skimd the internal organs. In this study,
clinical/physiologic factors included: type of effint, stoma/abdomen characteristics, nutritional
status, BMI, smoking status, diagnosis, ostomy tgpe timing of surgery. Each of these factors
is defined in the following sections.

Type of effluent.

Conceptual definitionType of effluent refers to the consistency of éffftuent in the
pouch. The consistency of effluent, or drainagamfieach type of ostomy will vary (colostomy
versus ileostomy). The more proximal the ostomg,riore liquid the effluent.

Operational definitionType of effluent was measured by investigator/WQ@&sea
observation of the patient’s pouch contents poatischarge from the hospital. A categorical
response was identified where: 1= solid stool inghp 2= formed but soft stool in pouch, 3=
thick liquid stool in pouch; or 4= liquid stool pouch.

Stoma/abdomen characteristics.

Conceptual definitionStoma characteristics refer to the shape and hefghe stoma in
relation to the skin. Abdominal characteristicerdb the presence of skin folds and creases at
the stoma site.

Operational definitionStoma/abdominal characteristics were measured by
investigator/WOC nurse direct observation of thiégpd's stoma and abdomen prior to discharge
from the hospital. A categorical response was ifledtwhere: 1= stoma that is above skin level,
stoma is round, and surrounded by flat abdominatpmg surface, 2= stoma that is above skin
level, is oval, and surrounded by minor alteratimnabdominal pouching surface, 3= stoma that
is skin level, is round or oval, and surroundedibglomen that has skin folds/creases that are
problematic, or 4= stoma that is below skin leeshl, and surrounded by deep abdominal skin

folds/creases that are problematic.
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Nutritional status.

Conceptual definitionThe status of the patient’s ability to assimiladed and use it for
growth and body maintenance. Nutrition is the agirocess of nourishing or being nourished;
specifically, the sum of the processes by which an animal ot pddes in and utilizes food
substances (National Library of Medicine, 2009cgalhditrition is often defined as inadequate
diet and nutrition.

Operational definitionThe nutritional status of the participant was meadiy
investigator/WOC nurse review of the medical reamsthg the ORFI. Two indicators of nutrition
risk were extracted. This included a review ofdretary intake of the patient for the past week
and the most recent serum albumin level. Unforelgathere is no single, effective laboratory
indicator for nutritional status, however, serutouathin is commonly used (Parrish, 2006). The
most recently available albumin level was extraéteth the medical record and categorized as
1= 3.0 g/dl or greater , 2= 2-2.9 g/dl ; 3= 1.0¢ldd; and 4= 1.0 g/dl or less. In addition, the
physician’s dietary orders for the patient wereaoted with the specific number of days the
patient was restricted from eating (NPO). The nunabelays that the patient was restricted from
eating was categorized as follows: 1= NPO less #ahours; 2= NPO 1-2 days; 3= NPO 3-4
days; 4= NPO greater than or equal to 5 days.

Body massindex (BMI).

Conceptual definitionThe relative percentages of fat and muscle malsanmans. BMI
is a relationship between weight and height thassociated with body fat and health risk
(National Library of Medicine, 2009a).

Operational definitionBMI= body weight in kilograms/height in meters aged. Height
and weight were obtained from the medical recohe ifivestigator/WOC nurse divided weight
in kilograms by height in meters squared to cateuBMI using SPSS. A categorical response
using the ORFI was identified where: 1= BMI 18.5242= BMI 24.9- 29.9; 3= BMI 30-35; or
4= BMI less than 18.5 agreater than 35.
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Smoking status.

Conceptual definitionThe inhalation of the smoke of a burning tobacampct such as
cigarettes, cigar, or pipe.

Operational definitionSmoking was measured by patient self report orfPttent
Survey. Specifically, the patient was asked toleitice appropriate response to the following
guestion, “Are you currently a smoker?” Respor@ioas were: 1= nonsmoker and has never
smoked; 2= quit smoking greater than 2 months agauit smoking less than 2 months ago; or
4= current smoker (Barrera, 2005).

Diagnosis.

Conceptual definitionThe conclusion that is reached after a processenitifying a
medical condition or illness by its signs and syond or through a variety of diagnostic
procedures. Diagnosis is the art or act of ideimighya disease from its signs and symptoms
(National Library of Medicine, 2009b).

Operational definitionDiagnosis was measured by a review of the medezaird. A
categorical response was identified where: 1= coorcer, 2= rectal cancer, 3= IBD (Crohn’s or
Ulcerative Colitis), or 4= other diagnosis (divediitis, trauma, or other).

Ostomy type.

Conceptual definitionAn ostomy refers to a surgically created exteraian of the
colon or ileum to the anterior abdominal wall o thody. Fecal ostomies are classified according
to the location of bowel that was diverted. An asganvolving the small intestine is called an
ileostomy. An ostomy involving the large intestiorecolon is called a colostomy. More specific
classification corresponds to the location of thevél that is used to form the stoma, such as,
sigmoid colostomy, transverse colostomy, ascencligstomy. Sigmoid and descending
colostomies are usually on the left lower abdoni@msverse colostomies are usually higher and
toward the middle of the abdomen, ascending caleig®and ileostomies are usually on the right
lower abdomen (McGarity, 1992).
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Operational definitionThe type of ostomy was identified from the mediealord. A
categorical response was identified where: 1= sigroolostomy, 2= transverse colostomy, 3=
ascending colostomy, or 4= ileostomy.

Timing of surgery.

Conceptual definitionf the ostomy surgery was performed electively ifpked) or
emergently.

Operational definitionTiming of surgery was identified through a reviefittee medical
record. A dichotomous response was identified whitgplanned or scheduled surgery or 4=
emergent surgery.

Comorbidities.

Conceptual definitionComorbidityrefers to the presence of one or more diseases or
disorders in addition to the primary disease; patharacteristics that independently affect
outcomes. Comorbidity is often included in the diggion of the patient characteristics of a
population. Research has shown that patients canately assess their current and past medical
conditions including comorbidities (Sangha, Stutkang, Fossel, & Katz 2003).

Operational definitionComorbidities were measured by patient self-repsirig a
modified version of the Self-Administered ComorbydQuestionnaire (SCQ). The modified SCQ
was included in the Patient Survey. The originalQs#3ks about the presence of the problem, if
treatment is being received, and if the problenitéiractivities. Previous test-retest of the SCQ
was 0.94 and overall agreement between Charls@xladd SCQ was greater than 78% (Sangha
et al., 2003). In this study, only the presencthefproblem was measured. Specifically, the
patient was asked, "Has your doctor ever told yat you have: heart problems, high blood
pressure, diabetes or high sugar, cancer (leukakim, breast, lung, prostate, colon, rectal),
rheumatoid arthritis, osteoarthritis or degenemasixthritis, breathing problems, kidney disease,
ulcer of stomach problems, liver problems, anemibl@od disease, back pain or back problems,
depression, and/or other". The patient checkedahditions that are present. The number of
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conditions present was summed to compute a totabduaidity score using SPSS. A range of 0 to
14 was possible.
Mediator

Stoma care self-efficacy

Conceptual definitionSelf-efficacy is a concept of the Social Learnirigedry developed
by Bandura and is defined as “the conviction thrat can successfully execute the behavior
required to produce certain outcomes” (Bandura7198toma care self-efficacy is task-specific
and is defined as “the conviction by patients that can successfully manage their stoma to
minimize adverse outcomes” (Simmons et al., 2007).

Operational definitionIn this study, stoma care self-efficacy was measuseng the
Stoma Care Self-Efficacy Scale (SCSES) (Bekker@618ee Appendix D). The Stoma Self-
efficacy Scale is comprised of 2 subscales, stama self-efficacy and social self-efficacy. In
this study, we used the stoma care self-efficabgcaie which had an internal consistency of .94
(Bekkers, 1996). This is a 13-item self-report qoesaire with a 5-point response scale where:
1= not confident, 2= slightly confident, 3= faidpnfident, 4= highly confident, and 5=
extremely confident. Higher scores indicate highadf-efficacy. The SCSES was completed by
the patient or by the caregiver if the caregives wesponsible for ostomy care.
Dependent Variables

Ostomy complications.

Ostomy complications refer to those adverse euvbatsare related to having an ostomy.
These can include both physiological and psychasaspects of the consequences of having an
ostomy.

Physiological Ostomy Complications.

Physiologic ostomy complications involve changethefstoma and peri-stoma skin
(Cottam et al., 2007). Physiological ostomy corgtliins that were addressed in this study
include leakage, peristomal irritant dermatitisnpaleeding, stomal necrosis, stomal stenosis,
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retraction, mucocutaneous separation, and hypésipBach of the complications is defined in
the following sections.

Leakage.

Conceptual definitionLeakage occurs when effluent from the stoma undersiihe
adherence of the ostomy appliance to the skin ngusterference with the adhesion of the skin
barrier or pouching system.

Operational definitionLeakage was measured by self report and observasiog the
OCSI (see Appendix F). The investigator observeldefe was any current leakage of the ostomy
pouching system. If there was no current leakdgepatient or caregiver was asked, “Have you
had any leakage of ostomy drainage that interfesiddthe adhesion of the skin barrier in the
past 30 days?”. If yes, then the patient or caeggivas asked how often, “approximately 1-2
times in past 30 days, or approximately 1-2 timeswvpeek, or approximately 1-2 times per
day?”. A categorical response was identified wheéreno leakage; 1= leakage that occurred
approximately 1-2 times in past 30 days; 2= leakhgeoccurred approximately 1-2 times per
week; or 3= leakage that occurred approximatelytitn2s per day.

Peristomal irritant dermatitis.

Conceptual definitionirritation and inflammatory changes of the skimreunding the
stoma due to contact (fecal, urinary, or chemioaRypersensitivity to chemical elements
(Colwell & Beitz, 2007). Severity ranges from mileliness or rash to complete skin loss or
denudement.

Operational definitionPeristomal irritant dermatitis was measured by reglbrt and
observation using the OCSI. The investigator idiextiif there was any peristomal irritant
dermatitis present. If there was none presentpdtient or caregiver was asked, "Have you had
any skin irritation around the stoma in the pasek® If yes, the patient or caregiver was asked
to describe using the following descriptions, “regs, or rash but no skin loss and skin is intact;
or redness, or rash with skin loss that is less 826 around the stoma,; or redness, or rash with

22



skin loss that is greater than 50% around the stbrdacategorical response was identified
where: 0= no peristomal irritation; 1= peristomajteema, redness, or rash but no skin loss and
skin is intact; 2= peristomal erythema, rednessash with less than 50% of peristoma skin loss;
3= peristomal erythema, redness, or rash with greaan 50% of peristoma skin loss.

Pain.

Conceptual definitionThe current presence and severity of a physicaldrunpleasant
sensory experience at the stoma site as percejwvdelpatient.

Operational definitionStoma pain was measured at follow-up using a latpaimeric
rating scale (NRS). The NRS has been identifiea standardized tool with established reliability
and validity properties (Registered Nurses Assaiadf Ontario, 2007). The patient identified
the number that corresponded to their current lefrfetoma or peri-stomal pain, 0= no pain and
10= worst pain.

Bleeding.

Conceptual definitionThe loss of blood from either the surface of tloerst or the skin
surrounding the stoma.

Operational definitionBleeding was measured by patient interview andrebsien
using the OCSI. The investigator/WOC nurse obsetivedtoma site for the presence of bleeding
at the stoma or around the stoma. If there wade®xdling present, the patient or caregiver was
asked, “Have you had any bleeding from the stonaaund the stoma in the past week?” If yes,
the patient or caregiver was asked how much: 1@riefal and stopped easily, 2) moderate and
stopped after 10 minutes of pressure, or 3) semedalid not stop, had to see a doctor . A
categorical response was identified where: 0= amator peristoma bleeding; 1= stoma or
peristomal bleeding that is superficial and stopgeidkly; 2= stoma or peristomal bleeding that
is persistent and requires either prolonged press\gNO3 cauterization or hemostasis agent; 3=

stoma or peristomal bleeding that requires advanuedical intervention (sutures or transfusion).
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Stomal necrosis.

Conceptual definitionDeath of the stoma tissue resulting from impairkdd flow (J.
Colwell, Beitz, J., 2007). Impending tissue deatbvidenced by a progression of discoloration of
the stomal tissue from pink to black.

Operational definitionStomal necrosis was measured by direct observatitre stoma
by the investigator at follow-up using the OCSlic#tegorical response was identified where: 0=
no stomal necrosis, stoma is pink and moist; 1kylstoma; 2= stoma that is less than or equal
to 50% black; 3= stoma that is greater than 50%kbla

Stomal stenosis.

Conceptual definitionmpairment of effluent drainage due to narrowingontracting of
the stoma tissue at the skin or fascial level (@& Beitz, 2007).

Operational definitionStomal stenosis was measured by direct observatithre stoma
by the investigator at follow-up using the OCSlic#tegorical response was identified where: 0=
stoma os that has no stenosis or narrowing; 1=sststhat is less thar Bligit diameter, with
no pain or discomfort andutput is normal; 2= stoma os that is less tHadigit in diameter, has
ribbon-like output, anavith occasional abdominal discomfort; 3= stomahas is unable to
accommodate thé"ligit, no output x 6 hours or greater, amith abdominal pain and
distention.

Retraction.

Conceptual definitionThe disappearance of stoma tissue protrusion éwlith or below
skin level (Colwell & Beitz, 2007).

Operational definitionRetraction was measured by direct observationettoma by
the investigator at follow-up using the OCSI. Aagrical response was identified where: 0=
stoma is above skin level; 1= stoma is level wiith $kin; 2= stoma is below skin level; 3= stoma

is greater than 2 centimeters below skin levesamable to be visualized.
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Mucocutaneous separation.

Conceptual definitionThe detachment of stomal tissue from the surrogngderistomal
skin (Colwell & Beitz, 2007).

Operational definitionMucocutaneous separation was measured by direet\aion of
the stoma and peristomal skin by the investigatéolbbw-up using the OCSI. A categorical
response was identified where: 0= no separatidheo§toma from the mucocutaneous junction;
1= 1- 49% separation of the stoma from the mucoaaas junction; 2= 50-74% separation of
the stoma from the mucocutaneous junction; 3= 184 8eparation of the stoma from the
mucocutaneous junction.

Hyperplasia.

Conceptual definitionAbnormal proliferation of granulation or abnormiaktie beyond
that which is ordinarily seen on the skin surroagda stoma. This could include mucosal seeding
of viable intestinal mucosal tissue along the sutie onto the peristomal skin or wart-like
lesions in the peristomal area related to chroricstare exposure and irritation (Colwell &
Beitz, 2007).

Operational definitionHyperplasia was measured by direct observatioheftoma and
peristomal skin by the investigator at follow-upngsthe OCSI. A categorical response was
identified where: 0= no hyperplasia around the stobh¥ hyperplasia that is 1-49% around
stoma; 2= hyperplasia that is 50-74% around st@mdtyperplasia that is 75-100% around
stoma.

Psychosocial Aspect of Having an Ostomy

Psychosocial aspect of having an ostomy involvectiadlenges individuals face living
with and adjusting to the ostomy (Carlsson, et24lQ1; Cottam et al., 2007). The psychosocial

concept that was addressed in this study was osholjogtment.
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Ostomy adjustment

Conceptual definitionOstomy adjustment has been defined as “the ovierpHct of the
stoma on psychological, social, and sexual funatipas perceived by patients” (Simmons et al.,
2007).

Operational definitionOstomy adjustment was measured by a 23-item sCsk®ify
Adjustment Inventory-23) using a 5-point Likertingt ranging from 1= strongly agree, 2= agree,
3= unsure, 4= disagree, to 5= strongly disagre= Agpendix E). This inventory was completed
by the patient at follow-up using a self-administewritten survey. The investigator was
available to assist in reading the survey itemghkr scores indicate a better adjustment to
having an ostomy. The Ostomy Adjustment InventdyQAI-23) had an internal consistency
of .93 reported by Simmons (2008).

Summary

Ostomy-related complications are a significant fgobfor individuals with an ostomy.
Due to the limited knowledge regarding relationshapnong antecedents (risk factors) and the
incidence and severity of ostomy complicationss tesearch study is a critical step in identifying
risk factors of ostomy complications and evaluatimgyincidence and severity of ostomy
complications in the immediate 30 to 60 days &aftegery. This study also examined the
psychometric properties of two instruments thatendgveloped to measure the incidence of risk
factors of ostomy complications and the incidenue severity of ostomy complications.

Studying the incidence and severity of ostomy cacagibns and the factors that
contribute to the development of such complicatiestablish a foundation upon which to build
future research. In addition, the development ioicdlly useful instruments will lead to further
research and the development of interventionswilbiimprove care and quality of life for

individuals living with an ostomy.
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CHAPTER TWO
REVIEW OF THE LITERATURE

The surgical creation of an ostomy is performediiany different reasons and
conditions. Placement of an ostomy significanttgr@ one’s elimination pattern and can affect
the individual both physically and psychologically.addition, ostomy complications are a
common problem (Smith, 1992). Research has shoatroftomy complications negatively affect
the quality of life for individuals living with anstomy, and often result in physical and
psychosocial limitations for these individuals aheir families (Pittman et al., 2008). Not only
does the person with an ostomy have to cope wstiriaus and often life-threatening diagnosis,
but the placement of an ostomy requires significiiginges to one’s lifestyle. Risk factors
specific to ostomy complications have not been esthblished and research is needed to better
understand the impact of this common surgical o

The purpose of this chapter is to describe theeotistate of the science related to risk
factors that contribute to the development of festbmy complications and to the development
of ostomy complications. This chapter is dividetbifive sections: 1) ostomy surgery and
conditions; 2) risk factors for ostomy complicatpB) stoma self-efficacy; 4) ostomy
complications; and 5) ostomy adjustment.

Searches were conducted for literature regardébgnoy complications and risk factors
using the databases of Ovid, EPM Full Text, Jos@dDvid Full Text, CINAHL, OVID,
Healthstar, Lancet Archive, AARP Ageline, and Heahd Psychosocial Instruments. Search
words included ostomy complications, stoma, staroatplications, ostomy risk factors, ostomy
adjustment, self efficacy, and ostomy surgery. tmeof 123 sources were found. After careful
review of titles, abstracts, ostomy type, and I@fadvidence, it was determined that 91 were
appropriate for this review and synthesis. Thiikysiudies reported physical components of
ostomy-related complications, 62 examined psychcid@spects or quality of life, six presented
information on the development of instruments t@suee different aspects of ostomy adjustment
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(coping, self-efficacy, quality of life), three waesystematic reviews of the literature, and seven

were intervention studies (two comparing pouchiysgfems, one reporting on irrigation, one on

relaxation, two on counseling, and one on surdaetinique). Eighty-eight studies were

guantitative, most were descriptive, 16 were expenital, 11 used qualitative designs, and two

were systematic reviews. A table summarizing tivéere of literature is in Appendix G.
Overview of Ostomy Surgery and Conditions

The first part of this chapter provides an in-deglistussion of the conditions associated
with an ostomy, the function and purpose of anragtdypes of ostomies, and prevalence and
incidence of ostomies. This information will progithe foundation for understanding ostomy
complications and risk factors.

Conditions Associated with an Ostomy

There are several types of disorders that may regurgical creation of a fecal or
intestinal ostomy for either palliation or cure.@mon conditions in the adult include cancer,
trauma, inflammatory bowel disease (Crohns diseasécerative colitis), and acute
inflammatory processes such as diverticulitis (Bity& Buls, 1992).

Colorectal cancer is the third most common cantéoth men and women and the
second most common cause of cancer death in thedJatates (American Cancer Society
[ACS], 2005). Estimates by the American Cancer &gaieport that there will be approximately
108,070 new cases of colon cancer and 40,740 ngws cd rectal cancer diagnosed in 2008
(ACS, 2008). Most colorectal surgeries will involseme type of surgery and often will require
having an ostomy created. Adenocarcinomas are ¢is¢ common primary colon malignancy
and the United States has one of the highestirates world. Surgical resection is the treatment
of choice and is determined by the anatomic sith@iesion; the lower the lesion, the more
likely a colostomy (Bryant & Buls, 1992). Therefpeegreater proportion of rectal cancer
patients will have an ostomy compared to those watbn cancer. Approximately one in eight
individuals diagnosed with rectal cancer will reeed permanent colostomy (ACS, 2005).
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Trauma ranks as the leading cause of morbiditynaodality for all age groups under 60
years of age. More than 105,000 deaths in the Widitates were attributed to unintentional
injuries in 2003 and nearly half a million hospitiécharges in the United States were attributed
to injury treatment (Steele, 2006). Blunt traumaht® abdomen occurs most often in motor
vehicle accidents and results in tearing, crustongupture of internal abdominal organs.
Penetrating abdominal trauma is often the resuhtefpersonal violence such as a gunshot,
stabbing, or sexual assault, and impalement. Winebawel is perforated, peritonitis and
infection often result and an ostomy may be necggSdeele, 2006).

Inflammatory bowel disease (IBD) involves chromfiammation of the small and/or
large intestine but is more commonly referred t€eshn’s disease and/or ulcerative colitis
(Bryant & Buls, 1992). The annual incidence of Grghdisease is seven new cases per 100,000
people. However, the incidence of Crohn’s diseggears to be on the rise (Bryant & Buls,
1992). The incidence of ulcerative colitis is stighthigher at eight new cases per 100,000 persons
per year (National Digestive Diseases Informatidga@inghouse [NDDIC], 2005).

The cause of IBD is unknown but the focus of receséarch has been on genetic,
infectious, immunologic, and dietary causes. Batbh@'s disease and ulcerative colitis result in
inflammation of the lining of the bowel, ulceratidsioody diarrhea, pain, gas, bloating, and
sometimes hard stools (NDDIC, 2005). However, @tee colitis only involves the large
intestine while Crohn’s disease may involve bothldrge and the small intestine. Chronic
inflammation results in scarring of the submucasamuscular layers of the bowel in ulcerative
colitis while the inflammation is transmural (subrngal, muscular, and serosal) in Crohns
disease. Medical management of IBD consists oflemtheal agents, sulfasalazine,
corticosteroids, and immunosuppressive agents.eBurgsulting in an ostomy is often the
definitive treatment when medical management has kghausted (Bryant & Buls, 1992).

An acute inflammatory process of the intestinattis another condition associated with
the creation of an ostomy. Diverticular diseasenie example of this and is defined as the
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presence of diverticula, primarily in the sigmoman, in combination with muscular changes of
the colon. The incidence of diverticular diseas&(8,000 new cases per year and over 2.6
million people are known to be living with this atition. Approximately 576,000 individuals are
hospitalized annually with diverticular disease (B, 2005). Diverticulitis is the acute
inflammation of diverticular disease and often s perforation and obstruction of the bowel
(Bryant & Buls, 1992). These complications oftea tieated surgically with the creation of an
ostomy.
Function and Purpose of an Ostomy

An ostomy refers to a surgically created exteratran of the colon or ileum to the
anterior abdominal wall of the body. The functiodgurpose of the ostomy is to provide a
diversion for the elimination of urine, feces oteistinal effluent. Historically, there were sporadi
accounts of ostomy surgery in the literature. Iswecorded in the Book of Judges in the Bible
and was noted by Hippocrates and Celsus of spamtiarfestula development following
penetrating or blunt trauma to the abdomen (Abrdr®84). The evolution of the procedures for
the creation of a stoma have gone through phass&siiie exteriorization of the intestine
following trauma, second, stoma formation alonel famally stoma formation associated with
bowel resection (Hardy, 1988). In 1793, a surgesnfopmed a colostomy on a 3-day old infant
with imperforate anus. The surgery was successifiitlae patient lived to the age of 45 years.

Ostomy surgery became a more realistic treatméert tife advent of anesthesia in the
mid-1800’s. Surgeons used diverting colostomianamage bowel obstruction and tried to cure
patients with rectal cancer. In the 1900's, modifans were made to the procedure which
improved outcomes and ostomies were found to prdistal anastomosis and to reduce post-
operative complications. The history of ostomy suydhas been characterized by tremendous
challenges, determined surgeons, and courageaestsgiDoughty, 2008).

An ostomy is a surgical procedure creating an oggin the body for the discharge of
body wastes (Gilles, 2008). Ostomies can be craatdi/ert either fecal (colostomy, ileostomy)
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or urinary contents. The differences in surgicahtéque and effluent characteristics make
management of fecal and urinary ostomies very @iffefrom each other. In this study, we
focused on intestinal or fecal ostomies in the adpkecifically, ileostomies and colostomies.

Intestinal or fecal diversions are often necesdagyto an obstruction (cancer or
mechanical), disease (cancer, inflammatory bowsdatie, diverticulitis), perforation (trauma,
inflammation), malformation (congenital disordersglfunction of the intestine (neurogenic
bowel), and for elimination management (spinal dojdry, mega colon) (Bryant & Buls, 1992).
The purpose of a fecal or intestinal ostomy isrtuvjale a diversion for the elimination of bowel
contents.

Types of Fecal Ostomies

Fecal ostomies are classified according to thatioo of bowel that was diverted. For
instance, an ostomy involving the small intestmealled an ileostomy. An ostomy involving the
large intestine or colon is called a colostomy tkeir classification can be even more specific,
such as, sigmoid colostomy, transverse colostosgerading colostomy. With each type of
ostomy, the location of the stoma on the abdomercansistency of the effluent may vary.
Sigmoid and descending colostomies are usuallyeneft lower abdomen, transverse
colostomies are usually higher and toward the middlthe abdomen. An ascending colostomy is
usually on the right side of the abdomen as islgostomy (McGarity, 1992).

Appropriate stoma site selection is critical aegehdent on the type of ostomy created.
Inappropriate stoma site placement is thought ta petential risk factor in the development of
ostomy complications (Bass et al., 1997). Comghcest may result due to inappropriate
placement of the stoma in a deep skin fold or eeatong the beltline, close to the umbilicus, or
not in the patient's visual field causing an inapibf the patient to properly manage and care for
the ostomy.

The consistency of effluent, or drainage, fromhelype of ostomy will also vary. This is
important because the more proximal the ostomyntbie liquid the effluent and the more
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caustic it is to peri-stomal skin. Therefore, tybestomy, is a potential risk factor for the
development of ostomy complications and will beraixeed in this study.

An ostomy can also be described by the type oficalrgonstruction performed. A loop
ostomy is constructed by bringing a loop of boweaihe abdominal surface, securing with a rod
to hold above the skin level, and then surgicafigrung the anterior wall of the bowel. This
creates one stoma with a proximal (functioning)ripg and a distal (nonfunctioning) opening
and an intact posterior wall that separates theopemings. The loop ostomy is usually
temporary or created for emergent diversion (Mctgatio92).

An end stoma is constructed by dividing the bowel bringing the proximal portion out
as a single stoma and securing to the exteriorrabdoThe distal end may be oversewn and left
in the abdomen. This procedure is referred toldaremann’s pouch. The distal end of the
intestine, alternatively, may be brought to theegrt of the abdomen and called a mucous
fistula. If the distal end is removed, the ostospérmanent. If the distal end of the bowel is
conserved, then the potential exists for the bdavbke reanastomosed and the stoma to be closed
(McGarity, 1992).

Prevalence/Incidence of Ostomies

The demographics of the American ostomy populadioth the number and types of new
ostomy surgeries performed each year remain eltsigecurately describe. This may be due, in
part, to the reporting and coding mechanisms ountg uses to track medical procedures.
Regardless, estimates are that more than 800,d08dunals are currently living with an ostomy
in North America and more than 120,000 new ostomiescreated annually in the United States
and Canada (Kelman & Minkler, 1989; Turnbull, 200@pre than 13,000 patients undergo
stoma surgery in the United Kingdom each year (Simsret al., 2007). The most common types
of ostomies are the colostomy (colon), ileostonmygls bowel) and the urostomy or ileal conduit
(urinary) (United Ostomy Associations of America@A], 2005). There is a fairly even
distribution of the three major ostomy types: ctdasy 36.1%, ileostomy 32.2%, and urostomy
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31.7%. Fecal diversions (colostomies and ileoste)jraee more common than urinary diversions
(68.3% to 31.7%) (Turnbull, 2003)

The average age of persons living with a colost™p.6 years, those with an ileostomy
are 67.8 years, and those with an urostomy arey@&. There is no specific gender data
available for the ostomy population, but one lsstyely of 1400 individuals with an ostomy
reported 57% were female (Turnbull, 2003).

The Center for Disease Control (CDC) reported thate females had operations of the
digestive system than males (3.2 million comparéd 2.4 million) and that the rate of digestive
procedures was higher for females than for mal#8.722compared to 166.5 per 10,000
population) (DeFrances, 2007). Conversely, the AcaarCancer Society (ACS) reports that
almost 149,000 new cases of colorectal cancebitliagnosed in 2008, and will affect men
more than women (77,250 versus 71,560) (ACS, 2@&3rall, the lifetime risk of developing
colorectal cancer is approximately 1 in 19, or 5.4%d is slightly higher in men than women
(ACS, 2008). We know that a percentage of theseithehls will have an ostomy, whether it is
temporary or permanent. Temporary ostomies areettd¢a allow the colon or rectum to heal
from surgery. The duration of a temporary ostomyally is for six to eight weeks. The intestine
is then surgically reconnected and the stoma sedoApproximately one in eight individuals
treated for rectal cancer will result in a permdreostomy (ACS, 2005). The inconsistencies
and gaps in these statistics emphasize the lasktomy-specific information available.

The number of individuals with an ostomy is estiadkto increase by 3-4% per annum
(Zassi, 2008). Surgery resulting in stoma formataoften thought to be on the decline due to
scientific and medical advancements yet one stadgd that stoma formation surgery actually
increased over the eight year study period 1938utfir 2000 (Harris et al., 2005). In addition,
individuals who have an ostomy are expected tolowger as the number of people dying from

colorectal cancer is decreasing (ACS, 2008). Thiargely due to the improvement in screening,
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early detection, and treatment. As a result, ésigmated that there are now over one million
survivors of colorectal cancers in the United S4%CS, 2008).

Another factor affecting growth in the number dfividuals with an ostomy is the aging
population. As a result of nationwide improvementlealth care, nutrition, education, and
general living standards, the elderly account foingreasing percentage of the U.S. population.
In 1997, one in eight Americans was elderly (ageus® over). By 2030, one in five will be
elderly (CDC, 2004). The "oldest old", those agédhid over, make up the fastest growing
segment of the U.S. population. In 1996, an estth&t8 million persons were aged 85 or older
and approximately 1.4 million were aged 90 or al@=tween 1960 and 1994, the oldest old
population increased 280 percent compared withOgp&dcent increase for those 65 and older.
Projections suggest that the population aged 8®aedwill increase by 54 percent, from 3.7
million in 1996 to 5.7 million in 2010, and may o&&l8.2 million in 2050 (CDC, 2004). Because
of this increase in the aging population, it hasrbestimated that there will be a 3-4% per annum
growth in the prevalence of ostomy surgery (Z&2308).

Risk Factors for Ostomy Complications

Various patient characteristics have been identifiethe literature as being associated
with ostomy complications but studies with predietanalysis models are limited. The majority
of ostomy studies have not evaluated a comprehessivof predictors or risk factors for the
development of ostomy complications. The Pittmatofy Complication Conceptual Model
provides a framework for exploring ostomy complieas and the risk factors that contribute to
their occurrence. In this review, the rationalelfoth the inclusion and classification of specific
risk factors in the Pittman Ostomy Complication Ceptual Model is provided. In the following
section of this chapter, the evidence supportifaiomships among demographic/psychosocial,
environmental, and clinical/physiological factdnat can influence the development of ostomy

complications are presented.
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Demographic Factors

In this study, the relationships among the demdgcayariables (age, sex, income,
education, partner status) and ostomy complicatizare examined.

Age.

Age has been consistently found to be associatétitiae development of ostomy
complications in the literature although the ditattof the relationship has not been consistent.
Five studies were identified that reported incrdasge was associated with increased risk of
ostomy complications (Caricato, 2006; Harris et2005; Helman, 1990; Mahjoubi, Moghimi,
Mirzaeli, & Bijari, 2005; Park et al., 1999). Ondy in Iran found that compared to younger
ostomy patients, persons older than 40 years ohadanore bleeding (OR= 2.19), peristomal
irritant dermatitis (OR= 3.14), and psychosocialpems (OR= 2.77) (Mahjoubi et al., 2005). In
a study of 345 stomas from 1992 to 2000, Hartial.efound that while increased age was
associated with higher levels of morbidity and rality (p= 0.0001),age was not significantly
associated with complications (Harris et al., 200 pnother study of 132 subjects with fecal
ostomies, younger patients and those with end twtoss had lower complication ratgs=(
0.01)(Caricato, 2006). Park found that as age increasedid the rates of stoma complications
(OR=1.098p= 0.009% (Park et al., 1999). Conversely, a study of 28@sans found that age
was inversely related to the severity of skinétiin o= 0.022) leakage = 0.007) and
difficulty adjusting to an ostomypE < 0.001) Younger veterans were more likely to report
increased severity of all three of these complicegi(Pittman et al., 2008).

Employment and partner status.

The availability/presence of a supportive interpagd relationship has been shown to be
associated with improved adjustment to chronicatise Among individuals with an ostomy,
evidence suggests that adaptation is better iretimb® have access to supportive relationships
(Simmons et al., 2007). Nine studies were idemtifleat examined the influence of employment
status, partner status, or supportive relationshipsomplications as they relate to having an
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ostomy (Baldwin, 2008; Follick, 1984; Lucanova, 30Martinsson et al., 1991; Mitchell et al.,
2007; Nichols & Riemer, 2008; Pittman et al., 20PByonka & Merino, 1999; Simmons et al.,
2007).

A survey of 1,495 individuals with an ostomy exaedrthe relationship of stability of
lifestyle forces and postoperative recovery frooog surgery. The investigator identified that
occupational stability influenced overall recovésijowing ostomy surgery. Occupational
stability was defined as a change in work habitshange in occupation as a result of ostomy
surgery. Individuals who reported both a changsark habits and a change in occupation as a
result of ostomy surgery were 4 times more likelyaport lower life satisfaction scores than
those with only a change in work habits (OR= 3Mitlols & Riemer, 2008).

In a study that examined working capacity and headtated quality of life (HRQOL) in
53 persons with ulcerative colitis and Crohn’s iteostomy surgery, half the participants felt
themselves to be handicapped to some extent. Mwistipants, though, felt that their working
capacity had not been affected by the surgery (78&u)jects also felt it was easier to plan both
work and leisure time after the surgery (Martinssbal., 1991). Follick examined adjustment
difficulties after ostomy surgery in 131 patierded reported that only 5% had to change
employment due to ostomy surgery and that 96% teg@ahat their fellow workers were helpful
in their adjustment to the ostomy (Follick, 198@pnversely, Pittman (2008) found that being
employed was associated with more severe diffiuysting to an ostomy+£.018). Likewise,
in a study of 34 subjects with a stoma, 57% didraturn to work after ostomy surgery
(Lucanova, 2003).

Piwonka (1999) examined predictors influencing ost@djustment in 60 patients and
found that adaptation following ostomy surgery \wegarily affected by perceived support and
support from family and significant otheys<0002). In a study of 120 veterans with an ostomy,
Baldwin reported that subjects who were marriedtigher spiritual HRQOL scorep#£ <
.0001) (Baldwin, 2008). Mitchell, in a sample of2&terans with an ostomy, found that
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unpartnered veterans were more likely to be hightparrassed about their ostorpy (001).

High embarrassment was associated with higher gnfge <.001), depressiomp€ <.001), more
difficulty with intimacy (p= <.001), and feeling more isolatgu=(<.001) (Mitchell et al., 2007).
Simmons (2007) found that in a sample of 51 patigith a colostomy, having a partner was not
significantly correlated with ostomy adjustmept(0.45). However, these investigators did find
that interpersonal relationships (the ease wittctvibine relates and interacts with other people)
was correlated with ostomy adjustmept (03). In another study, while partner status was not
specifically addressed, 82% of subjects describeksupport as helpful to their adjustment
(Follick, 1984). Another study of 239 veterans fduhat those who were married or had a
partner reported less difficulty adjustinm=<.001) (Pittman et al., 2008).

Income.

Only two studies were identified that examined asgmns between income or financial
characteristics and ostomy complications (Coon872PBittman et al., 2008). Both studies
reported negative associations between income stodhy complications. In the study of 239
veterans, an annual income of less than $30,000elated to severity of difficulty adjusting to
an ostomy = .005) (Pittman et al., 2008). Coons (2007) exachthe relationship between
difficulty paying for ostomy supplies and overaliajty of life in 511 veterans with an ostomy.
These investigators found that subjects who hditdlify paying for ostomy supplies had overall
lower HRQOL scorespE .0002) (Coons, 2007).

No studies were identified that found gender oefeihnicity to be associated with
ostomy complications. Hellman and Lago, in thaidgtof 93 ostomy patients, concluded that
gender was not related to peristomal skin probl@detman & Lago, 1990). In a study of 164
patients with an ostomy, gender was not associaithdostomy complications (Duchesne et al.,
2002). Pittman and colleagues (2008) found noiogiahip between complications and gender.

However, because there are differences in incidehgastrointestinal disease and diagnosis
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between males and females and conflicting evidentee literature, gender was included in the
Pittman Ostomy Complication Conceptual Model and egamined in this study.

In summary, the evidence is inconsistent regartliegelationships among demographic
characteristics and ostomy complications. Age \wagtiost consistent demographic factor
associated with ostomy complications in the literat but further research is needed to examine
the direction of the association.

Environmental Factors

Environmental factors explored in this sectionthese extrinsic factors that affect the
person with an ostomy. Extrinsic factors in theoost patient include those factors that occur
externally to the individual with an ostomy. Thétfan Ostomy Complication Model postulates
that potentially important environmental factorslide pre-operative education, post-operative
education, stoma care proficiency, stoma site mgrkiy WOC nurse, and ADL functioning.

Pre-operative/post-operative education.

Thirteen studies were identified that describedesasions between pre-operative or
post-operative ostomy education and developmeastoimy complications. Five studies
examined the association between pre-operativeatidncand physiological ostomy
complications (Bass et al., 1997; Duchesne e2@02; Millan, Tegido, Biondo, & Garcia-
Granero, 2010; Park et al., 1999; Pittman et 8D82. Eight studies examined the association
between pre-operative or post-operative educatonpaychosocial ostomy complications or
HRQOL (Beitz, 1999; Chaudhri, 2005; Edlund, 1981jl§tiene, Markelis, Tamelis, &
Saladzinskas, 2004; Haugen, Bliss, & Slavik, 2Q8®@ich, Hawkes, Steginaga, Leggett, &
Aitken, 2008; Marquis et al., 2003; Notter & BurdaR006). In addition, one systematic review
evaluated the influence of pre-operative educatiosurgical outcomes following ostomy
surgery (Colwell & Gray, 2007).

In the pivotal retrospective study of 593 subjett€ook County Hospital in Chicago,
patients who received pre-operative education sorda site marking by an enterostomal
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therapist (Group 1) were compared to those whadidGroup 2). Of those in Group 1, 32.5%
developed complications while 43.5% of those inupr@ developed complications<<.0075)
(Bass et al., 1997). Pre-operative education amdasite marking by a WOC nurse often occur
simultaneously in the clinical setting, therefdtés difficult to evaluate the relative impact of
each of these interventions. In a retrospectiveeveof 1616 medical records of persons who had
stoma surgery, stoma site marking by a enterostonrake decreased the incidence of stoma
complications by half (OR= 0.5p= .0089) (Park et al., 1999). Pre-operative edunatiost

likely occurred simultaneously in this situation.

Duchesne (2002), examined ostomy complicationgriskdactors associated with them
in a sample of 164 participants. Although ostomyaadion was not specifically described,
investigators found that enterostomal nursing cedeiced complications by 85% (OR= 0.15,
95% CI=0.03-0.69). In a study of 239 veterans;qperative ostomy education was associated
with less severe skin irritatiop£ .009) and less leakage=.009. However, in this study, post-
operative ostomy education was not associatedasiitimy complications (Pittman et al., 2008).
In a study of 270 subjects, those who received ftane a stomatherapy nurse had significantly
less irritant dermatitis compared to those whordtitlpp= <0.001) (Millan et al., 2010).

Eight studies examined associations between preatipe education and psychosocial
ostomy complications or HRQOL (Beitz, 1999; ChaudP005; Edlund, 1981; Gulbiniene et al.,
2004; Haugen et al., 2006; Lynch et al., 2008; Mergt al., 2003; Notter & Burnard, 2006). In
one study of 4,739 patients with an ostomy, qualitijfe was examined using the Stoma Quality
of Life Scale. HRQOL scores were higher in thostiepés who were satisfied with the care
received p= < .01). Patients who indicated that the stoma narse had a genuine interest in
them as a person had higher HRQOL scores than tiosdad a poor relationship with their
stoma care nurs@£ < .01) (Marquis et al., 2003). Likewise, in a stud 146 individuals with
an ostomy, pre-operative education from a WOC nwase positively associated with improved
ostomy adjustmenpg.03) (Haugen et al., 2006). In a study done in Lithaamivestigators

39



examined the impact of adequate patient teachirguatity of life. These investigators found
that patients who received adequate teaching hitel leenotional functioning, less
gastrointestinal problems, and better sexual satisih (Gulbiniene et al., 2004). Due to the
brevity of the English-language abstract, a motailt®l analysis of the results of this study was
not available.

In a small study of 15 subjects, investigators fbtirat subjects who received a
standardized ostomy education guide reported fevafrlems following discharge. However, no
statistical analyses were reported in this studijyiad, 1981). In one of the few randomized
controlled trials of pre-operative ostomy educati@haudhri (2005) compared intensive pre-
operative, community-based stoma education witlveotional post-operative stoma education
after colorectal surgery. These investigators foilmad all outcomes (time to stoma proficiency,
hospital stay, and unplanned stoma-related intéiwes) improved in the experimental group
compared to the control group. Time to stoma caséqgiency decreased by 3.5 days(.005),
hospital stay decreased by 2 dgys (029), and interventions per patient decreasedl Hyp=
.03) (Chaudbhri, 2005). Conversely, in a study d® Batients with an ostomy, investigators found
no relationship among patients’ satisfaction wité tinformation provided to them by their
healthcare providers and the number and severitgtoimy complications (Lynch et al., 2008).

Two qualitative studies confirmed the positive ulgihce of pre-operative and post-
operative education on quality of life or psychaabaspects of living with an ostomy. These
investigators identified themes related to adequé@erioperative care/education or association
with WOC nurse (Beitz, 1999; Notter & Burnard, 2Dp0Barticipants commented on the
importance and value of the WOC nurse involvemeieir care and the lack of information
provided by staff nurses (Beitz, 1999; Notter & Band, 2006). In a study of seven young adults
with ileostomy, frustration was verbalized abow thck of education offered by nurses and the

lack of written information (Sinclair, 2009).
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Finally, in a systematic review of the literatu@glwell and Gray (2007) identified three
studies that evaluated the influence of pre-operatucation on surgical outcomes following
ostomy surgery (Chaudhri, 2005; Gulbiniene etZ4lQ4; Haugen et al., 2006). The outcomes in
two of these studies were ostomy adjustment ankhhedated quality of life (Gulbiniene et al.,
2004; Haugen et al., 2006). The outcomes in thd 8iudy were pouching proficiency, length of
post-operative hospital stay, unplanned stomaeeélatterventions, and satisfaction with ostomy-
related services. In all of these studies, preatpar teaching by a WOC nurse was associated
with better outcomes (Colwell & Gray, 2007).

In summary, due to the design and variability i theasurable outcomes, it is difficult
to compare ostomy studies. None of the identiftediss described the pre-operative or post-
operative education components in detail. Therefodefinitive statement regarding the
relationship between ostomy education and the dpwent of ostomy complications is not yet
possible.

ADL function and stoma care proficiency.

No literature was found that examined the influeoicADL function or stoma care
proficiency on the development of ostomy complimasi, even though technical management of
the ostomy is a dominant theme in post-operativeaiibn that should be provided to persons
with a new ostomy (Fleshman, 1988). An assessnfenperson’s ability to learn and perform
ostomy management skills should be included whewiging the education to the patient.
Vision, hearing, dexterity and motor skills, langaacultural and spiritual beliefs, emotional and
mental status, and psychosocial status should th@fuidis assessment (Carmel, 2004). This
investigator’s clinical experience supports theam@nce of the ability to care for personal needs,
have adequate manual dexterity, and maintain atiedygienic practices to avoid the
development of ostomy complications. For this reagdL function was included in this study

as a variable.
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Stoma site marking.

Five studies were identified that examined assiciatbetween stoma site marking and
ostomy complications (Arumugam, 2003; Bass etl@9,7; Gulbiniene et al., 2004; Park et al.,
1999; Pittman et al., 2008). One of the most fretjyecited studies is that of Bass and colleagues
at Cook County Hospital in Chicago. In their represtive study of 593 subjects, these
investigators found that subjects whose stomansitemarked pre-operatively by the
enterostomal therapist had fewer complications5(82mpared to 43.5%= < .0075) (Bass et
al., 1997). In a study of 553 stomas with compiaa, investigators found that 74% had not
been pre-operatively marked by an enterostomaknilusgistic regression analysis demonstrated
that pre-operative marking by the enterostomalendecreased the incidence of stoma
complications by almost half (OR= 0.56% .0089) (Park et al., 1999).

In a study comparing the effect of pre-operatiaekeng and stoma site marking on
HRQOL in two university-based hospitals in Lithuarthe investigators found that patients who
received both pre-operative teaching and stomargt&ing had higher scores on several
HRQOL measures than patients who did not receigeoperative stoma site marking or the
control group (Gulbiniene et al., 2004). In a stad239 veterans with an ostomy, researchers
found that veterans who had their stoma site pegaijwely marked had less difficulty adjusting
to an ostomyg= .038) (Pittman et al., 2008). Finally, in one grestive study of 97 patients
with an ostomy, investigators found no relationgbgpween pre-operative stoma site marking
and complications (Arumugam, 2003). The value effthdings in this study are limited, though,
because of the combination of emergent and eleost@my surgeries, combination of pre-
operative siting done by “ostomy” nurses and “ctmerses, and the small number of stomas not
pre-operatively sited (Colwell & Gray, 2007).

In summary, additional research is urgently ne¢dguiovide adequate evidence about
the influence of environmental practices that dffee development of ostomy complications.
Current healthcare practice and reimbursementgfiest emphasize the need for post-operative
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education for the person with an ostomy, rathen thgervening in the pre-operative setting.
Evidence in the literature supports the opposiéetpre, that of pre-operative education and
involvement of the WOC nurse in order to positivehgvent the development of ostomy
complications. Further research is urgently neédekiis area to demonstrate best practices
related to provision of care of the person witroatomy that result in prevention or reduction of
ostomy complications.
Clinical/Physiological Factors
A variety of clinical and physiologic risk factdiar the development of ostomy
complications have been identified in the literaturhe literature that supports the inclusion of
each of the clinical/physiologic factors in thetfan Ostomy Complication Conceptual Model
(type of effluent, stoma/abdomen characteristiogiition, BMI, smoking, diagnosis, ostomy
type, and timing of surgery) will be addressechia following section.
Type of effluent and Ostomy type.

The amount and consistency of effluent is usuadiyeshdent on the type of ostomy.
Other factors may also affect the output, suclois,intake, medications, infection, and degree
of ambulation (Colwell, 2004). Previously in thioposal, a discussion on the types of fecal
ostomies has been presented. The effluent consystezm each type of ostomy will vary. This is
important because the more proximal the ostomyntbie liquid the effluent and the more
caustic it is to peri-stomal skin. For examplejlaaostomy effluent is more liquid, higher in
digestive enzymes, more caustic to skin, and nreguent as compared to colostomy effluent.
Effluent from an ascending colostomy may be vemilsir to that of an ileostomy. High volume,
liquid effluent is a factor when considering thaipbing system in order to maintain an adequate
seal and prevent leakage (Colwell, 2004). Herluf2&96) concluded in her study of 202 Danish
individuals with an ostomy, that stoma effluent @ogninto contact with peristomal skin was the

main cause of peristoma irritant dermatitis (Hesturf et al., 2006b).
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There is overwhelming evidence that having an fteoy versus a colostomy is
associated with higher rate of complications (Gadgc2006; Coons, 2007; Cottam, 2005;
Courtney, 2009; Del Pino et al., 1997; Duchesra.e2002; Lefort, Closset, Sperduto, Houben,
1995; Leong, Londono-Schimmer, & Phillips, 1994rkPet al., 1999; Pittman et al., 2008). An
actuarial analysis of complications of 150 permarmenl ileostomies found that the stomal
complication rate approached 76% for patients witlerative colitis and 59% for those with
Crohn’s disease (Leong et al., 1994). One studg doiChicago found that ileostomies created
emergently had more complications than other tyfestomies = .02) (Del Pino et al., 1997).
Another Chicago study found that descending endstoinies had the highest early
complications (60%) followed by loop ileostomie9¥b). Loop ileostomies were associated with
more overall complications (early and late) thad eonfigurations (74%) (Park et al., 1999).
Having an ileostomy, rather than a colostomy, vea®eiated with higher severity of skin
problems and leakage in a study of 239 veterarts avitostomyg= .006) (Pittman et al., 2008).

Cottam (2007) examined 1329 stomas with early ogtoomplications, and found that
loop ileostomies had the most problems (38.29%,< .001) compared to end colostomies
(29.7%). Another study of 434 stomas that weretitled as problematic found those with a loop
ileostomy had the most problems (45/140, 32%) @ot2005). In a study of 50 persons with an
ostomy, 43% of those with an ileostomy had skiitation versus 17% of those with a colostomy
(Lefort et al., 1995). In another study of 132 sakg with loop ileostomies, loop colostomies, and
end colostomies, fewer complications were founthase with an end colostomg= .026)
(Caricato, 2006). Recently, in a comparative stoidy6 subjects, 14 out of 15 subjects with a
traditional loop ileostomy were identified as prblatic (Courtney, 2009). Conversely, in only
one study of 164 patients in New Orleans, ostomg tyas not predictive of ostomy

complications (Duchesne et al., 2002).
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Stoma/abdominal characteristics and BMI.

Three clinical factors will be addressed in thist®a because they are so closely related:
1) stoma characteristics; 2) abdominal charactesisaind 3) body mass index (BMI). Stoma
characteristics refer to the height of the ston@valihe skin level. Abdominal characteristics
refer to the presence of skin folds and creastteattoma site. The BMI of the person with an
ostomy can have an effect on both the height oftbma and the presence of skin folds and
creases. This section will discuss the findingthaliterature related to these clinical factors.

A flat pouching surface is the gold standard fagrgvstoma. Unfortunately, a flat
abdominal surface is not often present. Abdomiharacteristics vary from one individual to
another due to skin folds, skin wrinkles, flabbynskor an abundance of adipose tissue (Abrams,
1984). Stoma height is also an important charasttefior an ideal stoma. Flush or retracted
stomas create additional challenges in maintaiamgdequate seal of the ostomy appliance to
the skin surface (Colwell & Fichera, 2005).

There were 11 studies identified that included afidal contours, BMI, or stoma
characteristics as a variable (Arumugam, 2003;a0qt2005; Cottam et al., 2007; Duchesne et
al., 2002; Leenen & Kuypers, 1989; Mahjoubi et 2005; Park et al., 1999; Pittman et al., 2008;
Ratliff & Donovan, 2001; Richbourg, Fellows, & Agrave, 2008; Richbourg, Thorpe, & Rapp,
2007).

In a multivariate analysis of stomal complicatioDsichesne, et al., found that those
subjects who were obese were two and half timee fil@ly to develop stomal complications
(OR= 2.64). The most common ostomy complicationmébin the obese patients were skin
irritation (21%), prolapse (21%), and stomal neisr¢81%). Stenosis (14%), infection (14%),
and bleeding (7%) were the next most common comitios in these patients (Duchesne et al.,
2002). Those subjects who had a BMI of 30-40 kg/25 kg/m2, were more than three times
more likely to develop peristomal hernia and eddymal irritation (OR= 3.14) in 330 colostomy
patients in Iran (Mahjoubi et al., 2005).
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In a study of 97 patients with an ostomy, BMI wasrfd to be associated with retraction
(p=.003) peristomal irritant dermatitip£ .036), and leakag@£ .04) (Arumugam, 2003).
Richbourg, Thorpe, and Rapp (2007), examined diltiies experienced by the person with an
ostomy. They found that those with a higher BMI Badrter wear-time of their pouching system
(3.2 days versus 5 days) (Richbourg et al., 200@jhversely, in another study of 551 individuals
with an ostomy, no significance difference was fbbetween ostomy pouch wear time and BMI
(Richbourg et al., 2008).

Stomal necrosis has been associated with obagitysaa result of the traction that is
placed on the mesentery and bowel wall (Colwelli@hEra, 2005). In a review of 266 patients
with 345 stomas, stomal necrosis developed in 2fipaients with a BMI of 30 to 40 as
compared to those who had lower BME(< .003) (Leenen & Kuypers, 1989). Colwell,
Goldberg and Carmel (2001) in their review of titerature of ostomy complications, concluded
that increased body weight contributed to stomapdimations and is an area in need of further
research.

Flush or retracted stomas can be caused by awafi&ctors including weight gain or
increased BMI. Ratliff and Donovan found that 36%d) of 220 ostomy patients developed
peristomal complications. Of these 35 patients witmplications, 24 had irritant dermatitis
(69%). Of the 24 subjects with irritant dermatitigje had flush or retracted stomas (38%)
(Ratliff & Donovan, 2001). In Cottam’s study of 28problematic stomas, she found that if the
stoma height was less than 10mm, the probabilityaefng a problematic stoma was at least 35%
(p= < .0001) (Cottam et al., 2007). Cottam reported the incidence of stomal retraction (stoma
below the skin level) more than doubled betweer6188 2004 (22 versus 51%). Anecdotal
evidence suggests that retraction occurs frequantlyerweight patients with larger adipose
layers. A shortened and fatty mesentery make adequabilization of the bowel difficult, thus

producing tension on the stoma (Cottam, 2005).
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Three studies reported no significant relationgtd@ween BMI and ostomy
complications. In a study of 239 veterans with atomy, BMI was not found to be significantly
related to severity of skin irritation, leakage difficulty adjusting to an ostomy (Pittman et al.,
2008). In a study of 215 patients with ostomie€licago, no significant correlation between
BMI and early or late or total complications wasrid (Park et al., 1999). Finally, in a study of
1329 problematic stomas, BMI was not associated gdgmplications (Cottam et al., 2007).

The person who is obese has a higher risk of botimel and cardiopulmonary
complications and presents a major challenge @natcreation, stoma placement, and ostomy
management (Colwell & Fichera, 2005). Stoma heggiat abdominal contours often present a
challenge in the patient with a high body massxrn@MI). A multidisciplinary approach is
necessary when planning surgery and educationandor these patients post-operatively.
Further research is needed to clarify and amghédurrent evidence related to BMI and ostomy
complications.

Nutritional status.

According to the 2002 Nutritional Screening Initiat 40-60% of hospitalized elders are
either malnourished or at risk for malnutrition &2@60% of home care patients are
malnourished. A BMI less than 18.5, low serum albbyrand low serum cholesterol are
considered to be indicators for risk of poor nigrit Malnutrition has been found to increase
post-operative morbidity, mortality, as well asation and cost of hospital stay (Chiang, 2007).
Furthermore, healing has been found to be delayiédmld degrees of malnutrition or greater
than 10% body weight loss. With 20-30% weight lagsyund healing is severely delayed and
new wounds may develop (Chiang, 2007). Improvingithnal intake pre-operatively improves
healing in those with nutritional deficiencies (&g, 2007).

Nutrition and dietary considerations are major congnts of pre and post-operative
education provided to individuals with a new ostdiaywin-Toth, 1992; Fleshman, 1988;
Fulham, 2008; Pontieri-Lewis, 2006). Persons unalagggastrointestinal surgery resulting in an
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ostomy are at particular risk for malnutrition aseault of prolonged fasting during the immediate
pre-operative and post-operative period and thadedying disease process (Fulham, 2008). In
addition, the effect of intestinal resection onritian is dependent on the length and function of
the bowel removed and the amount of functionaktirte remaining. At least 100-200 cm of
absorptive small bowel is needed to maintain adequatrition in adults. Carbohydrates,
proteins, lipids and specific vitamin absorptioe altered in the person with an ostomy (Bryant,
Doughty, & Fitzgerald, 1992). In spite of theseameendations, there are few research studies
that examined relationships between nutrition astdray complications.

Although no studies were found that linked nutritigith ostomies, there is evidence of
the benefit of improved nutrition and dietary irgak tissue and wound healing. Three studies
were found that examined the impact of nutritiod dietary intake on morbidity and mortality.

In a study examining the effect of improved nutritiand dietary intake among 318 subjects
recovering from hip fracture, it was found thatsbsubjects with additional nutritional support
were less likely to die in the acute waps:(.048). It was also found that nutritionally supedr
subjects had improved mean daily energy intpke< .001) and smaller reduction in mid-arm
circumferencer= .002) during their inpatient stay (Duncan, BeckpH, & Johansen, 2006).

In a prospective randomized control trial of 100jeats admitted for gastrointestinal
surgery, the investigators compared the usual gostative diet with a post-operative diet
supplemented with an oral dietary supplement. Tipplemented group demonstrated
significantly improved nutritional intakg€ < .001), lost less weighp€ .001), and had fewer
post-operative complicationp$ .05) (Keele, Emery, Duncan, & Silk, 1997). Dempseyain
review of the literature, found that the eviderseverwhelmingly in favor of a strong
association between poor nutritional status anda potcome in the surgical patient. Dempsey
developed a predictive model between nutrition post-operative complications. In 161 patients

undergoing major surgery, these investigators fausmnificant increase in actual incidence of
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death p= < .0005), complicationgE < .0005), and sepsip£ <.005) as predicted risk
(prognostic nutritional index) increased (Dempsegle 1988).

In summary, nutrition is one of the intrinsic factdncluded in the Pittman Ostomy
Complications Model because it contributes to tismllerance and health outcomes. Nutritional
status influences the structure and integrity efstpporting structures of the skin and the
internal organs and is an important variable thed examined in this study.

Smoking status.

The damaging effects of smoking on wound healimggen delivery, and blood flow in
tissues have been well documented in the literaMosely demonstrated that systemic
administration of nicotine impaired wound healipg (05) (Mosely, Finseth, & Goody, 1978\
study examining the effect of smoking on cutandwaed flow in habitual smokers and
nonsmokers demonstrated that smoking a singleatigagicts on the cutaneous microcirculation
reducing blood flow= < .01). These researchers also found that recdieeywas significantly
different between the nonsmokers and the habitaaeker groupsg= < .01) (Monfrecola,

Riccio, Sacarese, Posterarao, & Procaccini, 1998).

Smoking has been identified as a risk factor ferdavelopment of post-operative
complications in many types of surgery. Althougb studies were identified that specifically
examined relationships between smoking and ostamgesy, four studies were identified that
examined smoking as a variable in relation to osluegical procedures (Barrera, 2005; Castillo,
2005; Delgado-Rodriguez et al., 2003; Padubidal.e2001)

Barrera (2005) examined the effect of smoking ost{operative pulmonary
complications in a study of 300 patients undergeohmgacotomy. These investigators found that
the overall pulmonary complication rate was sigifitly less in nonsmokers than smokers (
.03) and average length of hospital stay was gréatesmokers compared to nonsmokers (

<.05). Relative risk of complications after surgéyy smokers (>60 pack years) was double that
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of nonsmokers (OR= 2.54=.0008). The risk of pneumonia for smokers (>60 paks) was
triple (OR= 3.10p= .007) that of nonsmokers (Barrera, 2005).

In a study by Castillo, participants with unilatergen tibia fractures were divided into 3
groups: 1) never smoked; 2) previous smoker; amdiBent smoker. This study demonstrated
that time to fracture healing, infection, and ostgelitis were all associated with smoking.
Current and previous smokers were less likely toeae fracture unionp& .001). Current
smokers were twice as likely to develop an infec(ioR= 2.2 p= .05 and previous smokers
were almost three times as likely to develop ostasitis (OR= 2.8 p= .07) (Castillo, 2005).

In a prospective cohort study of general surge®g2 patients admitted to a tertiary-care
hospital for more than one day, the investigatoedyezed whether smoking was related to
nosocomial infection, admission to the intensiveeaait, in-hospital death, and length of stay.
Smoking was found to be associated with worse ha#ditus f= .001), increased post-operative
admission to the intensive care umit(< .001), surgical-site infectiop£ < .001), and in-
hospital mortality (OR= 2.56) (Delgado-Rodrigueakt 2003). Finally, in a study of
postmastectomy breast reconstruction patients, koatipns (mastectomy flap necrosis, fat
necrosis , and abdominal wall necrosis) were digantly more frequent in smokens< .002)
(Padubidri et al., 2001).

In an overview of the literature, Gurkan ranked kimg as eighth most important risk
factor for surgical site infection. Obesity andniign were ranked sixth and seventh,
respectively (Gurkan, 2006). Although no studiesendentified that directly examined
relationships between smoking and ostomy comptinatithere is ample evidence in the
literature that smoking is associated with surgomahplications and, as a result, warrants further
investigation as a potential risk factor for theelepment of ostomy complications.

Diagnosis (conditions associated with an ostomy).

There are several types of disorders that mayinegurgical creation of an intestinal
ostomy for either palliation or cure. Common coiadi$ in the adult include cancer, trauma,
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inflammatory bowel disease (Crohn’s disease orratoee colitis), and acute inflammatory
processes such as diverticulitis (Bryant & Buls92)9 The most common diagnosis that requires
ostomy surgery is colorectal cancer. However, theeemany other benign diagnosis associated
with ostomy surgery such as inflammatory bowel aége(IBD) and diverticulitis (Krouse et al.,
2007).

While comparison of studies examining ostomy coogtlons is challenging due to the
variety of study design, different populations, amtbnsistent measurable variables in each
study, five studies were identified that examineldtionships between diagnosis and the
development of ostomy complications (Cottam et24lQ7; Duchesne et al., 2002; Harris et al.,
2005; Leong et al., 1994; Pittman et al., 2008).

In a review of the literature, Colwell et al. (2Q@aéund that pre-existing poor quality of
the bowel contributed to stoma complications. Irohthe literature identified, inflammatory
bowel disease (IBD) is consistently associated witomy complications. A study of 164
patients in New Orleans, found that inflammatorwbbdisease predisposed to complications
(Duchesne et al., 2002). This multivariate analg$istomal complications found that the
presence of inflammatory bowel disease (OR= 4.46)ischemic colitis (OR= 5.39) were
positively associated with stomal complications ¢Desne et al., 2002). An actuarial analysis of
complications in 150 permanent end ileostomies dahiat stomal complications approached
76% for those with ulcerative colitis and 59% foose with Crohn’s diseasp< < .05) (Leong et
al., 1994).

In a study of 345 stomas that were created oveigint year period, investigators
examined relationships between diagnosis and coatpgh rates; those subjects who had a stoma
created due to cancer had more stoma complicatiamsthose subjects with a stoma created due
to diverticular disease€ .025) (Harris et al., 2005). In a study of 23%wvahs with an ostomy, a
rectal cancer diagnosis was associated with meersakin problemspE .002). A diagnosis of
colon cancerg= .005), rectal cancep€ .000), and IBD ff= .002) were significantly associated
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with more severe leakage. These investigatorsfaigal that those veterans who had “other”
diagnosis (diverticulitis, trauma, familial polypssinflammatory processes) rather than colon
cancer, rectal cancer, or IBD reported more probladjusting to an ostomp£ .016) (Pittman

et al., 2008). Finally, Cottam found among 1329quais who had problematic stomas, 68% had
IBD (p= < .001) and 31% had colorectal canger (009) (Cottam et al., 2007).

Overall, the evidence indicates that, comparedheradiagnosis necessitating the
creation of an ostomy, inflammatory bowel diseasmost consistently associated with ostomy
complications. However, variability in study quglénd design, operational ostomy complication
definitions, and timing of measurements limit carsabns that can be made.

Timing of surgery.

The timing of ostomy surgery, whether it is perfedrelectively or emergently, has been
associated with ostomy complications. Emergentesigg requiring an ostomy usually preclude
the pre-operative assessment to identify the bestsssite and bypass pre-operative patient
ostomy education. In addition, these surgerieptiem performed in critically unstable patients
(Del Pino et al., 1997). Four studies were ideadifihat examined timing of surgery and its
relationship to ostomy complications (Cottam et2007; Del Pino et al., 1997; Harris et al.,
2005; Park et al., 1999).

In a retrospective study of surgeries performegvben 1976 and 1995, investigators
examined whether ostomies created emergently vwepeater risk for complications. No
significant difference in ostomy complication rabetween emergently and electively created
stomas was found (35% versus 3f%,0.15). Yet, these investigators did find thabd®mies
done emergently had more complications than otpest of ostomiegpE 0.02) (Del Pino et al.,
1997). A study by Park (1999) confirmed these figdi Comparing 1,022 emergently created
stomas with 594 nonemergent stomas, no signifidéfierence in comparison rates were found

(35% versus 33%) (Park et al., 1999).
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Urgency of surgery was associated with higher naisband mortality in a study of 320
subjects with 345 stomas. Compared to electivessigg, emergent cancer and diverticular
disease surgeries had a higher mortality nate007) (Harris et al., 2005). Timing of the surgery
was also found to an important factor in the stofi§970 stomas in the United Kingdom. Those
patients undergoing emergent surgery were moréy lthehave a problematic stoma=0.02)
(Cottam et al, 2007).

Comorbidities.

Measuring overall medical condition or presencprefexisting conditions in patients is
essential for health care research. Summarizingdadity information into an index or score
provides an objective means of measuring this blgi®Dne study was identified that specifically
addressed the presence of comorbidities in subjétiisan ostomy. In a study of 505 subjects,
237 with an ostomy and 268 controls, high comopitfittuenced quality of life and predicted
low QOL scores (Jain et al., 2007).

In summary, type of effluent, stoma and abdomihakacteristics/BMI, nutritional
status, type of ostomy (ileostomy or colostomy)pkimg status, diagnosis, timing of surgery,
and presence of comorbidities are clinical factbed have been associated with surgical
complications and the development of ostomy corafibnis. Relationships between these
clinical and physiological risk factors and ostoooymplications are hypothesized in the Pittman
Ostomy Complication Model and were explored in gtigly.

Mediating Factor: Stoma care Self-Efficacy

The psychosocial impact of living with an ostomyften a significant challenge to the
post-operative adjustment of having an ostomy. Resacial adjustment is often the key to full
recovery and return to pre-surgery level of funatig (Olbrisch, 1983). Self-efficacy has also
been found to play a strong role in the processlapting to a stoma (Bekkers, 1996). Self-
efficacy is a primary factor for influencing beharv{Luszczynska et al., 2005). In this section
literature related to stoma self-efficacy will bgkored.
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Self-efficacy, can be defined broadly or more natyo General self-efficacy is defined
as the belief in one’s competence to cope withoadbrange of stressful demands (Luszczynska
et al., 2005). Self-efficacy may explain a widegamf coping and behaviors when studying the
adjustment of patients to multiple demands of #8er disease. Self-efficacy, or the “strength of
one’s convictions in his/her own effectiveness’ljkely to affect whether the person will even
try to cope with a stressful situation (Banduraj 2)9 Task-specific self-efficacy is defined as the
expectation regarding one’s ability to perform aafic task or behavior (Bekkers, 1995). In this
study, we explored stoma care self-efficacy anditgliating effect on ostomy complications and
ostomy adjustment.

Three studies were identified that examined stoana self-efficacy (Bekkers, 1995;
Simmons et al., 2007; Wu et al., 2007). In a stofdy9 individuals with an ostomy, those with
higher self-efficacy after surgery had fewer psyduial problems in the following yegr< <
.001) (Bekkers, 1996). A study of 96 patients veithew ostomy in Hong Kong found that there
were positive correlations between self-efficacg gnality of life o= .039 to <.001) (Wu et al.,
2007). These investigators also reported that axgenggatively correlated with overall stoma
self-efficacy scoregpE .02) indicating that older individuals with an @sty had lower self-
efficacy. Self-efficacy scores were higher for madeticipants compared to females-(.04)

(Wu et al., 2007). In a study of 51 subjects witlostomies, self-efficacy was strongly
associated with ostomy adjustmept (.002). Stoma care self-efficacy accounted for %&/db
the variance in a multiple regression analysis ipte) ostomy adjustment (Simmons et al.,
2007).

In summary, self-efficacy may explain a wide rangeoping and behaviors that predict
adjustment of ostomy patients to the demands af digease. This review suggests a complex
relationship between risk factors for the develophoé ostomy complications, ostomy

complications, stoma care self-efficacy, and ostawfiyustment. In this study, we examined the
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role of stoma care self-efficacy in the developrnaristomy complications and ostomy
adjustment.
Ostomy Complications

In section of the chapter, literature relatedgtbmy complications are presented. This
section will focus on: 1) definitions/classificatiof ostomy complications; and 2) prevalence and
incidence of ostomy complications.

Ostomy Complications: Definitions and Classificatio

Complications following ostomy surgeries (both stbiand peristomal) are a significant
problem to many individuals. There has been soteengt at classification of complications but
consistent definitions in the literature are lagk{@olwell & Beitz, 2007). Studies reporting
ostomy complications are difficult to compare doghte variety of design, types and severity of
outcomes, and inconsistency in defining and meagwomplications (Porter, Salvati, Rubin, &
Eisenstat, 1989). Three common classificationsstdray complications are presented: 1) Early
and late complications; 2) stomal and peristomatgccations; and 3) physiological and
psychosocial complications.

Early and late complications.

One method of classifying ostomy complicationis¢parate them into early, within 30
days following surgery, and late complications agee than 30 days following surgery (Duchesne
et al., 2002; Park et al., 1999). Park classifiedha complications according to time of
occurrence but the investigators did not providecgj rationale for the specified time of
occurrence of the complications. Similarly, Duchestassified stoma complications as either
early or late but without specific rationale orammce to justify this classification. Both of these
investigators identified skin irritation and nedsoas the most common early complications.
Individually, these investigators categorized reiom, pain, and bleeding as early complications

(Duchesne et al., 2002; Park et al., 1999). Cleadyne complications can occur at any time in
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the post-operative period, both early and latehBuichesne and Park identified peristomal
irritant dermatitis as a commonly occurring eairyg date complication.

Steel defined late complications as those thatro@dter the initial rehabilitation of the
patient with a stoma” (Steel & Wu, 2002). This défon is very broad and can be interpreted in
a variety of ways. Inconsistent definitions andsslfications make comparing studies difficult.
Nevertheless, late complications often includeagweg, stomal stenosis, infection, skin irritation,
necrosis, bleeding, herniation, obstruction, siret{Duchesne et al., 2002; Park et al., 1999;
Steel & Wu, 2002). Prolapse and herniation usuadtyur with increased body mass index (Cingi,
2006; Duchesne et al., 2002). The individual Wb lor chronic intestinal conditions may
experience weight gain over time following surgitahtment. Herniation also can occur due to
the necessary surgical construction of the stordacesation of a defect in the abdominal wall
(Steel & Wu, 2002). A defect in the fascial laygrcreated by the surgeon in order to
accommaodate the portion of the intestine to formmgtoma and over time, this defect enlarges
(Hampton, 1992). Stomal stenosis, stricture, argdrabtion can be the consequence of scar
maturation and fascial contraction over time. Stiogtenosis can also be caused by disease,
trauma resulting from improperly fitting appliandg/,perplasia, or chronic irritant dermatitis of
the peri-stomal skin (Hampton, 1992). See Chapter fOr definitions of these terms.

Some complications can occur at any time, earhater For example, both Duchesne and
Park identified peristomal irritant dermatitis asaanmonly occurring early and late complication
(Duchesne et al., 2002; Park et al., 1999). Fdtlakat contact with peristomal skin, over time,
often initiates this process and may be due to pstamy management technique, change in the
effluent consistency, weight gain or loss, mechalnrcitation (appliance), and infection (fungal
or bacterial) (Hampton, 1992; Herlufson et al., @90 Leakage may also occur at any time, early
or late, and often leads to peristomal irritaniektitis. Leakage may be due to poor ostomy
management technique, effluent consistency, apgmiannadherence, and dietary intake changes
that increase flatus or change the consistendyeoéffluent (Duchesne et al., 2002; Herlufson et
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al., 2006b). Research demonstrates that the eldedythose without adequate pre-operative
ostomy management education are at an increasefrikte complications (Steel & Wu, 2002).

Stomal/peristomal complications.

Ostomy complications have also been categorizedsitoimal and peristomal
complications (Colwell & Beitz, 2007). In a survely686 Wound, Ostomy, and Continence
(WOC) nurse clinicians, experts were asked to a#didhe classification scheme of stomal and
peristomal complication definitions. This classifion scheme demonstrated a content validity of
.91. In this studystomalcomplications were defined as parastomal hertoaa prolapse,
stomal necrosis, mucocutaneous separation, st@&tnattion, stomal stenosis, stoma fistula, and
stoma traumaPeristomalcomplications were defined as peristomal varipesstomal
candidiasis, peristomal folliculitis, mucosal trptatation, pseudo verrucuous lesions,
peristomal pyoderma gangrenosum, peristomal sgrar@ulomas, peristomal irritant contact
dermatitis, peristomal allergic contact dermatiisg peristomal trauma. Respondents
commented that there were some stomal and peristmmglications that were not included on
the list (Colwell & Beitz, 2007).

Physiological and psychosocial ostomy complications

Ostomy complications can be classified as phygiold and psychosocial. Physiologic
ostomy complications involve changes of the stonthgeri-stoma skin (Cottam et al., 2007).
Psychosocial ostomy complications involve the @magks individuals face living with and
adjusting to the ostomy (Carlsson et al., 2001idotet al., 2007). Physiological ostomy
complications include peristomal irritant dermatiteakage, pain, bleeding, stomal necrosis,
stomal stenosis, retraction, mucocutaneous separéiyperplasia, prolapse, herniation. These
complications have been discussed previously sigfoposal.

Ostomy adjustment has been defined as “the overphct of the stoma on
psychological, social, and sexual functioning as@ged by patients” (Simmons et al., 2007).
Psychosocial ostomy complications include emotiosatial, marital/family, and sexual
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adjustment difficulties (Follick, 1984). A studyroparing psychosocial functioning found that
depression, loneliness, low self-esteem, suicltaights, feelings of stigma, and sexual
impairment were more common in persons with annogtiian in those without an ostomy
(Simmons et al., 2007). These difficulties can ftesuyprofound alterations in the person’s
functioning and well-being (Mohler et al., 2008).

In this study, the dependent variables examine@ wigre physiological ostomy
complications that commonly occur in the first thidays following surgery: leakage, peristomal
irritant dermatitis, pain, bleeding, stomal necspstomal stenosis, retraction, mucocutaneous
separation, and hyperplasia. Definitions for eddin@se ostomy complications are presented in
Chapter One. In addition, the psychosocial outcofrestomy adjustment of the individual with
an ostomy were examined.

Prevalence and Incidence of Ostomy Complications

Literature shows a broad range in the estimat@sesfalence and incidence of ostomy
complications following ostomy surgery. Much of fiterature reports ostomy complications in
the aggregate. For example, studies show that éfp%oof patients with an ileostomy experience
complications and 43% of patients with a colosta@ryerience complications (Persson et al.,
2005). Systematic reviews of the literature hawentbthat between 18-55% of patients with an
ostomy experienced peristomal skin irritation, 243@xperienced parastomal herniation, 2-25%
experienced stomal prolapse, 2-10% experiencedsterand 1-11% experienced retraction of
the stoma (Colwell et al., 2001; Ratliff & Donovaf001; Ratliff et al., 2005).

In the landmark retrospective study conducted bysBa Cook County Hospital in
Chicago, complication rates were compared betwaéarnis who received pre-operative
education and stoma site marking by an enterosttmedpist and those who did not (Bass et al.,
1997). They found that, among those who receiveebperative education and stoma site
marking by an enterostomal therapist, 32.5% d@ezlccomplications compared to 43.5% of
those who did not receive these clinical intervamdi = 0.05). In a prospective audit of nine
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stoma care services, Cottom audited 3,970 stonthsegiorted that 34% were reported as
problematic (needing one or more accessories o kexpatient clean and dry). The most
common complications in this study were retrac{@d 1%) and mucocutaneous separation
(24%) (Cottam et al, 2007).

Thirteen studies were identified that report thedence of specific complications. In a
study of 599 cancer and non-cancer patients wittstamies, it was found that 21% of the
cancer patients had leakage and 20% had skin pnstdeound the colostomy. The investigators
also found that, among the non-cancer patients avitblostomy, 30% had leakage problems and
35% had skin problems around the colostomy (Kratsd., 2007). In a study of 332 colorectal
cancer patients at five months following surge@%#had skin difficulties and 30% had leakage
(Lynch et al., 2008). These findings were confirnmed study of the difficulties experienced by
individuals with an ostomy after hospital dischargeo of the top difficulties reported were skin
irritation (76%) and leakage (62%) (Richbourg et2007).

In a retrospective study of 150 permanent endtibeoies created over a 10 year period,
an actuarial analysis reported that by 20 yearsnitidence of stomal complications approached
76% in patients with ulcerative colitis and 59%hnse with Crohn’s disease (Leong et al.,
1994). The four most common complications were gkablems (34%), intestinal obstruction
(23%), retraction (17%), and herniation (16%) (Lgen al., 1994). Cheung reported an overall
complication rate of 66.8% in 316 patients with 32@mas; 156 were end-sigmoid colostomies.
Specifically, 31.1% had parastomal herniation, ¥#®t#ad stenosis, and 6.8% developed prolapse
(Cheung, 1995). Porter reported a complication at&1% in 130 end colostomies over a six
year period. In this population, 17% experiencad skcoriation, 14% developed a hernia, 11%
developed a stricture (stenosis), 9% experienceaibatiuction, 11% developed an infection, 4%
developed prolapsed stoma, and 1% developed dqgmeakfistula (Porter et al., 1989).

In a study of 202 persons with an ostomy, 45% hpdrasstomal irritant dermatitis that
was diagnosed by a dermatologist while only 38%hefparticipants reported that they had a skin
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disorder (Herlufson et al., 2006a). This demonsgrétat complications may be under-reported
by persons with an ostomy. This study also fourad 56% of those diagnosed with peristomal
irritant dermatitis reported leakage within thedbd/s prior to the skin examination. Peristomal
skin problems were significantly related to leak§ae 0.01) in this study (Herlufson et al.,
2006a, 2006b). Ratliff examined 220 new ostomygpeiti and found a 16% incidence rate for
peristomal complications. Of these 35 complicatj@®96 were irritant dermatitis, 25% had
retraction, and 14% had a peristomal hernia (Ratfial., 2005).

In a study of 330 patients with an end colosto8®/4% had at least one early or late
complication. These investigators reported thad%6experienced psychosocial complications,
34.5% had mucosal bleeding, 23.5% had peristontantrdermatitis, and 11.2% developed a
hernia (Mahjoubi et al., 2005). Follick (1984) exaed 131 ostomy patients who reported a
significant number of technical (84%), emotiond¥&), social (30%), marital/family (24%), and
sexual (41%) difficulties post-surgically.

In a three year retrospective study of 164 patigr@shad surgery resulting in an ostomy,
the overall complication rate was 25%. Thirty-npegcent of these were early complications,
including prolapse (22%), necrosis (22%), sten(isi®o), peristomal irritant dermatitis (17%),
infection (15%), bleeding (5%), and retraction (5®uchesne et al., 2002). In a retrospective
study of 1,616 medical records from 1976-1995 diepés that had received ostomy surgery,
Park reported that 34% developed ostomy complicatwith 28% occurring early (within 1
month post-operatively). Of the most common eaoipglications, 12% developed peristomal
irritant dermatitis, 7% had pain, and 3% had nésrddhe most common late complications were
peristomal irritant dermatitis (6%), prolapse (2&nd stenosis (2%) (Park et al., 1999).

Finally, in a study of 1,758 stomas constructeer@/19 year period at Cook County
Hospital in Chicago, 59% were created for emerg#nations. Thirty-five per cent of these

patients developed complications, including pensbirritant dermatitis (55%), parastomal
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problems (12%), retractions (11%), stenosis (4%grosis (12%), prolapses (3%), and
herniation (3%) (Del Pino et al., 1997).

In summary, whether complications following ostoswygeries are classified as stomal
or peristomal, early or late, physiological or gaysocial, they are a significant problem for
many individuals. Yet the literature does not acdeely describe the variability in the severity of
these complications. One of the purposes of thidysivas to measure the incidence and severity
of nine common early ostomy complications. Butdiiion, we also examined the relationship
among complications and the psychosocial ostomgasg ostomy adjustment.

Ostomy Adjustment

The psychosocial effect of living with an ostomyften a significant challenge to the
post-operative adjustment of having an ostomy. iQfeccessful psychosocial adjustment is the
key to full recovery and return to pre-surgery lesfefunctioning (Olbrisch, 1983). Ostomy
adjustment has been described as the overall ingpdioe stoma on psychological, social and
sexual functioning, as perceived by the patiennh(Bons et al., 2007). Follick, Smith, and Turk
(1984) report that ostomy patients are a populatiim a chronic iliness that frequently
experiences adjustment difficulty. This populatismt risk for significant psychological and
social difficulties that often affects long-termjastment. The biopsychosocial model of
adjustment is prominent in Follick’s work and statieat the biological, psychological, and social
difficulties encountered by the patient are closetgrrelated and affect ostomy adjustment
(Follick et al., 1984).

The Pittman Ostomy Complication Model hypothestbed ostomy adjustment is
influenced by demographic, environmental, and céiiphysiological factors. The model also
postulates that there is a bi-directional relatijpdetween ostomy adjustment and ostomy
complications. In this section, literature thatmik@es ostomy adjustment are presented. Four
studies were identified that examined the concépstmmy adjustment (Follick, 1984; Pittman et
al., 2008; Piwonka & Merino, 1999; Simmons et 2007).
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A study of 60 patients who had ostomy surgery ifleCfiound that successful adjustment
to a colostomy was associated with increased ge03), higher educatiomp£ .00),
occupational levelg= .00), more social support from friengs=(.00), time since surgerp£
.00), higher level of ostomy self-cang=.00), body imagep= .01), and social suppor£ .00)
(Piwonka & Merino, 1999). These investigators cadeld that successful adjustment to a
colostomy was most likely to occur if instructiangelf care and appropriate psychological
support was given (Piwonka & Merino, 1999).

Follick et al. (1984) confirmed these findings andddition found that ostomy patients
experienced difficulty adjusting to an ostomy ines@l domains: technical management of the
ostomy (84%); emotional adjustment (50%); sociglisithent (44%); family/marital adjustment
(24%); and sexual adjustment (41%). Technicaldiffies of managing the ostomy were the
most frequently encountered problem area (84% nagatively correlated with psychosocial
adjustment. The greater the frequency of techuiiffitulties (higher scores) in managing their
ostomy, the worse was the emotiornat < .02), socialf§= < .02), and marital difficultiepgE <
.001). These investigators found that adequateapaéipn was associated with fewer technical
problems and better patient adjustmgnt € .001). Adequate preparation was also associated
with better emotional adjustmerm<< .001) and social adjustmepi= < .02). The researchers in
this study concluded that information provided pperatively may be an important component
in intervention development for ostomy patientsli{Eloet al., 1984).

A study of 239 veterans examined the relationskigvben ostomy adjustment,
demographic, and clinical factors, and HRQOL (Péttnet al., 2008). These researchers found
that greater difficulty adjusting to an ostomy veasociated with younger age=(< .001), not
having a partnempE < .001), and being employep=.018). Increased ostomy adjustment
difficulty was also associated with less time (€&ass) since surgerp€ .016) and having had

the stoma site marked pre-operativgdy (038). An important finding in this study was that
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severe difficulty adjusting to an ostomy was prédecof HRQOL = < .001) (Pittman et al.,
2008).

Finally, in a study examining ostomy adjustment agdelationship with stoma
acceptance and social interaction, the investigdtamd that ostomy adjustment was associated
with stoma care self-efficacyp£ .0001), stoma acceptange=(.0001), interpersonal problems
(p=.008), and type of stoma£ .001). Stoma care self-efficacy accounted for B/d the
variance in adjustment (Simmons et al., 2007).

In summary, the literature offers some limited evide of the relationship between
ostomy adjustment and various demographic facpsygzhosocial factors, clinical factors and
HRQOL. Therefore, the concept of ostomy adjustngeat important variable for inclusion in
this dissertation study.

Summary

The literature demonstrates that ostomy complioatimccur frequently and that
adjustment can be difficult for individuals livingith an ostomy. Not only does the individual
have to cope with a serious and often life-thraatgdiagnosis but the placement of an ostomy
requires significant changes to one’s lifestyleofe with ostomies face difficulties adjusting to
and coping with their ostomy, social isolation, wgational changes and challenges in daily
living. Complications can make adjustment even naiiffecult, necessitate complex ostomy
management techniques, require additional usesilycostomy equipment and supplies, and
cause interruption of daily, occupational, socald physical activities. Despite the many
improvements that have occurred in the managenient ostomy, including advanced surgical
techniques/procedures and innovative new ostomipegant, ostomy complications continue to
commonly occur. In addition, prevention of theseptications remains a challenge to the
patient, the surgeon, the Wound, Ostomy, and Centi@ (WOC) nurse, and others caring for the

patient.
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The literature clearly demonstrates inconsistericiesir knowledge of ostomy
complications and associated risk factors. Fromdsted definitions of ostomy complications to
identifying specific risk factors for the developmi@f the complications, there are gaps in the
current state of the science. In addition, reseaxamining the severity of ostomy complications
is lacking. Further research is needed to fill thogl and generate new knowledge so that nursing
interventions can be developed to decrease thdagewent of ostomy complications and to

improve adjustment for those individuals with atoasy.
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CHAPTER THREE
METHODOLOGY

In this chapter, the methodology used in thisstodexamine risk factors for the
development of ostomy complications, the incidesute severity of early ostomy complications,
and the evidence of reliability and validity of twewly developed instruments is presented. This
chapter consists of five sections: 1) design; B)a and setting; 3) study procedures; 4)
measures; and 5) data analysis.

Design

A prospective longitudinal study design was ugeedamine the incidence and severity
of early ostomy complications that occurred witttia first 30 to 60 days after surgery. Risk
factors for the development of early ostomy congilans were identified and relationships
among variables depicted in the Pittman Conceftaalework were examined.

Sample and Setting

A convenience sample of 71 adult patients who atergone surgery to create a new
fecal ostomy, either colostomy or ileostomy, waguged from a large health care system in the
Midwest United States. To be eligible for this stugatients had to: 1) be 18 years of age or
older; 2) be undergoing surgery involving the darabf a fecal ostomy during their hospital
stay; 3) be willing and able to return for folloy-uisit 30 to 60 days post-operatively; and 4) be
able to speak and read English. Patients were @adltrom participation if they had any
diagnosis indicating cognitive impairment or if jh@ere unable to participate in the consent
process. No participants were excluded based anicéth race, or socioeconomic status.

A sample of 66 participants was the goal for enmelit. Anticipated enrollment was
estimated to be 95% of those subjects determinbé tdigible; accounting for a refusal rate of
5%. A low refusal rate was anticipated due to thmplexity of ostomy management and patient
desire for post-operative ostomy management assist@d\verage number of ostomy surgeries
performed at the primary study location site wdsreded to be 10-15 per month. Recruiting a
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sample consisting of 66 subjects was consideregibieagiven the number of ostomy surgeries
performed each month at the primary study siteak anticipated that the sample of 66 patients
would be enrolled in approximately 5-7 months vdtimpletion of the follow-up assessments
requiring one additional month. If recruitment v&@wer than anticipated, the study sites would
be expanded to include two additional acute catage within the healthcare system. Each of
these additional acute care settings performeae tfaréive ostomy surgeries per month.

An important component of any study design is waethe study will have adequate
power (Tabachnick & Fidell., 2001). There are ftactors that are involved in determining
statistical power: the statistical test being used alpha level, the sample size, and the effeet s
(Lipsey, 1990). In this study, there may have piadiy been a limited number of subjects;
therefore, power was an important concept to censid

Considering the most stringent statistical testusehis study, testing for multiple
regression (research aim 4), a common rule tovioikkdN > 50 + 8n (wherem s the number of
independent variables) (Tabachnick & Fidell., 2004 xhis study, two independent variables (risk
factors and stoma care self efficacy) were examibsthg the above rul®& >50 + 8(2)= 66, a
minimum sample size of 66 was deemed adequatestrwd a moderate effect size, power of .80,
and alpha of .05. A sample size of 66 would meethidelines for any of the other statistical tests
conducted in this study.

Study Procedures

In this section, study procedures regarding husudmects protection, recruitment, data
collection, measures, and limitations are presented
Protection of Human Subjects

Indiana University and Purdue University/Indianaiénsity Health Institutional Review
Board (IUPUI/ IUHealth IRB) approval was obtainatbp to the onset of data collection.

Recruitment was conducted in a private settingilile patients were enrolled in the
study only after they were fully informed and sidriee written informed consent form and
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authorizationSubjects were informed that they could refuse sweamn any of the
questions and could stop at any time without nggatonsequences. Subjects were
informed that they could rest during data collattioso desired.

Data collection occurred in a private setting dgrihe subjects' hospital stay and during
the follow-up clinic visit. All paper documents veesecured in a locked location and will be
shredded after the study is completed. All eledétroata were secured with a confidential
passwordAll confidential information was managed by theestigators and kept in a
secured location with access only by the investigatData were de-identified upon entry
into the data base and reported as group datanwithdividual identifying information.
Recruitment

Subjects were recruited from a large health castesyin the Midwestern United States.
Recruitment began at two acute care sites thath®aldrgest volume of ostomy surgeries.
Because recruitment was slower than expected,iteemnt was expanded to one additional acute
care site within this healthcare system.

Each of three acute care settings within this l&rggdthcare system has a Wound/Ostomy
Team. Each team consists of one or more certifieohg, ostomy, continence (WOC) nurses. All
patients who undergo ostomy surgery are seen andged by the WOC Team. Eligible patients
who were undergoing ostomy surgery were identifigdhe Wound/Ostomy Team and/or
physician. Potential subjects were informed ofdpportunity to participate in the study while
receiving standard inpatient care from the Wounti@g Team. The patient was asked if they
would be interested in hearing more about the studly if so, for permission to give their name
to the Principal Investigator (PI). If the patiegfreed, the Principal Investigator met with the
patient to provide written and verbal informatidyoat the study and answer questions. A

pamphlet briefly describing the study was givealtgpotential subjects (Appendix H). Written
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consent was obtained by the Pl after an in-depttudsion of all aspects of the study and all
guestions were answered.
Data Collection

There were two data collection points; baselina #gere collected at five to seven days
post-operatively or prior to discharge and folloprdata were collected at 30 to 60 days post-
operatively. The typical length of stay followingtomy surgery without complication is
approximately five to seven days. Therefore, tha mr completion of the baseline data was
within that timeframe or prior to discharge. Theéada&as collected through self-administered
surveys, medical review, and direct observatiorseBae data included demographic data, risk
factor data, and stoma-care self-efficacy. Demdgagnd risk factor data were collected using the
Ostomy Risk Factor Index (ORFI) (Appendix A), medicecord review (Appendix B), and the
Patient Survey (Appendix C). Stoma care self-effjoaas measured at both time points, baseline
and at follow-up using the Stoma Care Self-Effic&cple (Appendix D). At follow-up, data
regarding ostomy complications and ostomy adjustnvesis collected in addition to stoma care
self efficacy. Ostomy complication data were cdkecusing the Ostomy Complication Severity
Index (OCSI) (Appendix F) and ostomy adjustment walkected using the Ostomy Adjustment
Inventory (OAI-23) (Appendix E).

The PI collected all data at site 1 and 2 and taprity of data at site 3. To ensure subjects
were not missed and all data were collected whenuitenent expanded to site 3, an expert,
certified, WOC nurse was trained to assist witladatlection. Training included information
regarding human subjects protection, study proeediarms, instruments, and data collection. The
Pl made frequent visits to site 3 for contact wvitte WOC nurse, ongoing training, and data
collection. In order to examine inter-rater rellapiof each instrument, an expert WOC nurse
completed the ORFI at baseline and the OCSI aiviellp on a random sampling of participants.

To summarize, baseline data collection includedvié&dlical record review form; 2) Patient
Survey; 3) Stoma Care Self-Efficacy Scale (SCSB&);4) the Ostomy Risk Factor Index (ORFI).
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Follow-up data collection included: 1) Ostomy Adjuent Inventory-23 (OAI-23); and 2) the
Ostomy Complication Severity Index (OCSI).

Figure 2: Data Collection Timeline:

Baseline: five to seven days Follow-up:
postoperatively 30 to 60 days
Recruitment/ postoperatively
Enrollment |~ +  Medical Record Review L,
» Patient Survey(Demographic + Ostomy Complication
data, risk factor data, Severity Index
Comorbidities, ADL function) e Stoma Care Self-
» Stoma Care Self-Efficacy Efficacy Scale
Scale e Ostomy Adjustment
» Ostomy Risk Factor Index Inventory-23

Measures

This section, using the framework of the Ostomy @lications Conceptual Model,
describes the measurement of the antecedentsepeandent variables (demographic,
environmental, and clinical risk factors), the nagitig variable (stoma care self-efficacy), and the
outcomes or dependent variables (ostomy complicagmd ostomy adjustment).

Antecedents/Independent Variables- Demographic, Emonmental, and
Clinical/Physiologic Risk Factors.

Antecedents/independent variables in this studidsdl demographic variables (age,
gender, income, education, employment, parthengtaénvironmental variables (pre-operative
education, post-operative education, stoma carfecpacy, stoma site marking by WOC nurse,
and ADL functioning), and clinical/physiologicalnables (type of effluent, stoma/abdomen
characteristics, nutrition, BMI, smoking statusgliosis, ostomy type, timing of surgery, and
comorbidities). Data related to risk factors (denapdpic, environmental, and
clinical/physiological) were collected at baselirgng the Ostomy Risk Factor Index (ORFI)

(Appendix A), medical record review form (Appendd), and Patient Survey (Appendix C).
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Demographic Data.

Demographic data regarding patient characterisicsading age, gender, marital status,
ethnicity, education, income, employment were obdld primarily using Patient Survey (Appendix
C). This self-administered patient survey was dmwedl by the investigator and was used to
facilitate the collection of demographic informatid he Patient Survey was intended to be self-
administered by the subject, however, the invesiigaas available to assist in reading questions
when needed. In addition to demographic questjpeatsents were asked to identify who would be
primarily responsible for caring for the ostomy (delf, 2= spouse/partner, or 3= other),
comorbities, ADL function, and smoking status. Specific items and complete Survey in
Appendix C.

Environmental and Clinical/Physiologic Risk Factors.

Environmental and clinical/physiologic factors ftgvelopment of ostomy complications
included in this study were measured using the @gtRisk Factor Index (Appendix A), medical
record review form (Appendix B), or the Patient\&ayr (Appendix C). Environmental risk factors
included pre-operative education, post-operativecation, stomal care proficiency, stoma site
marking, and ADL function. Clinical/physiologicadsk factors included type of effluent,
stoma/abdomen characteristics, nutritional statliminin and NPO status), BMI, smoking status,
diagnosis, ostomy type, timing of surgery, and cdoitiities.

After a thorough search of the literature, no imstents were found to measure risk factors
for the development of ostomy complications. Therefan instrument was developed by this
investigator for use in this study, specificallyetOstomy Risk Factor Index (ORFI). Guidelines for
developing instruments, established by DeVelli@0were followed for the development of the
ORFI. These guidelines recommend a step-wise aplpitbat begins with: 1) clearly identifying
the construct to be measured; 2) choosing itemgefiact the instrument’s purpose; 3)
determining the format for measurement; and 4uidiclg expert review of the items (DeVellis,
2003).
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The concept to be measured was clearly identifiskl;factors for the development of
ostomy complications. Fifteen items for the Ostdrigk Factor Index (ORFI) were generated from
an extensive review of the research and clinitaldiure related to risk factors and ostomy
complications. Several items from the Stoma Manageriase Classification (SMEC) tool were
modified and incorporated into the new instrum@&hie SMEC is an unpublished tool that was
originally developed to aid the Wound, Ostomy, Quernice (WOC) nurse in identifying the patient
with an ostomy for additional discharge needs (Mao, 2007). In addition, results from previous
studies conducted by the investigator were uséafdom generation of ORFI items.

The format for the ORFI instrument contains artitéxe rating providing an individual
item score and a total score (Appendix A). The O&Urisists of 15 items: age, diagnosis, timing of
surgery, ostomy type, type of effluent, stoma/abelomrharacteristics, stoma care proficiency, ADL
function, preoperative education, stoma site markNPO status, serum albumin, BMI, smoking
status, and postoperative education. Each itemgatinges from 1-4 with 1 being the least risk and
4 being the greatest risk. Maximum total score iptesss 60 and the minimum total score possible
is 15. Potentially, the higher the score the momesk the patient is for the development of ostomy
complications.

Finally, an expert review was conducted of eactrunsent as described by Pittman and
Bakas (2010). A panel of 10 Wound, Ostomy, ContieefWwWOC) nurse experts participated in a
survey to establish the content validity of thernmsent. Three of these experts were doctorally-
prepared, six were master's-prepared advancedg@auirses, and all were nationally recognized
experts in the WOC field. Each reviewer was givgraeket of information that included: purpose
of the study, hypotheses of the study, conceptefahitions, operational definitions, survey
instructions, content validity survey for the ORE&ch reviewer completed the survey and returned
them to the PI electronically, by facsimile, orrpgil. Details of the evidence of content validity

are presented in Chapter Four: Results section.
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In addition to the variables measured using the IQ&Hf-reported comorbidities were
assessed using the Patient Survey. A modifiedaeis the Self-Administered Comorbidity
Questionnaire (SCQ) was incorporated into the Re8earvey. The original SCQ asks about the
presence of the health problem, if treatment iadpegceived, and if the health problem limits
activities. Test-retest of the SCQ was 0.94 andatvagreement between Charlson Index and SCQ
was greater than 78% (Sangha et al., 2003). Irsthidy, only the presence of the health problem
was measured. Specifically, patients were askeds Ydur doctor ever told you that you have:
heart problems, high blood pressure, diabetesgtr $uigar, cancer (leukemia, skin, breast, lung,
prostate, colon, rectal), rheumatoid arthritiseosatthritis or degenerative arthritis, breathing
problems, kidney disease, ulcer or stomach prohléwes problems, anemia or blood disease, back
pain or back problems, depression, or other." Tdtgept checked the appropriate conditions. The
investigator tallied the number of conditions preder a total comorbidity score. A range of O to
14 was possible.

Age.

Age was collected as a continuous variable usiadritient Survey. The investigator used
the participant's response of number of years aarited the appropriate category on the ORFI: 1=
18-49 years; 2= 50-59 years; 3= 60-69 years; 4yeéls or greater.

Pre-operative education.

Specifically, patients were asked the followinge#higquestions: “Did the ostomy nurse
explain: 1) how your intestines or bowels work?w®gat kind of surgery, or operation, you will
have?; and 3) what you can expect after your syPgeFor each item, patient responses were
“Yes” or “No”. The investigator tallied each “yesdsponse and marked the appropriate category
on the ORFI where: 1= all items explained; 2= thgeexplained; 3= 1 item explained; 4= no

items explained.
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Post-operative education.

Specifically, the patient was asked to answer dllewing questions, “Did the ostomy
nurse explain: 1) the ostomy surgical procedurs/(@; 2) how to obtain your ostomy supplies
(yes/no); 3) how to empty the pouch (yes/no); 4¥ bm change the pouch (yes/no); and 5) your
diet with an ostomy (yes/no)?”. The number of teglte patient responded “yes” was tallied by
the investigator and a categorical response o®REl was identified where: 1= all items; 2= 3-4
items; 3= 1-2 items; or 4= no items.

Stomal care proficiency.

Stoma care proficiency was measured based on dibsetrvation by the
investigator/WOC nurse of the patient or caregseability in changing the ostomy pouching
system. The patient or caregiver (if the caregivas responsible for the care of the ostomy)
demonstrated the pouching system change procetledanvestigator/WOC nurse tallied the
number of verbal cues from the WOC nurse needethépatient or caregiver to complete the
task. The appropriate categorical response wasdtedi on the ORFI where: 1=
independent/competent and needs 0 verbal cuegrres 1-2 verbal cues to complete the task;
3=requires 3 or more verbal cues to completeable br 4= unable to complete the task without
hands-on assistance by the WOC nurse.

Stoma site marking.

Stoma site marking was measured by medical reemidw and patient interview using
the ORFI. Specifically, the patient was asked, “Bodi have the stoma site marked before
surgery by the WOC nurse?” A dichotomous resporeselicited where: 1= Yes; 2= No. If the
patient could not remember, this information waléected by reviewing the documentation in the
medical record. The appropriate categorical respavas indicated on the ORFI where: 1= no

and 4= yes.
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ADL Function.

ADL function was assessed using the Patient SuiMegse activities of daily living are
the functions that are normally done in daily liyiimcluding functions performed for self-care
such as bathing, dressing, toileting, transferraagtinence (bladder), and feeding (Katz et al.,
1963). Specifically, patients identified whetheeyimeeded assistance in: bathing (1= Yes, 2=
No); dressing (1= Yes, 2= No); toileting (1= Yes, R0); transferring (1= Yes, 2= No);
continence (controlling their bladder) (1= Yes,Rg); and feeding (1= Yes, 2= No). The number
of ADL functions was tallied by the investigatordea categorical response was then identified on
the ORFI where: 1= independent in all 6 ADL funoBp2= dependent in 1-2 ADL functions; 3=
dependent in 3-4 ADL functions; or 4= depender-# ADL functions.

Type of effluent.

Type of effluent was measured by investigator/W®Essvation of the patient’s pouch
contents. A categorical response was indicateth®®RFI where: 1= solid stool in pouch; 2=
formed but soft stool in pouch; 3= thick liquid stan pouch; or 4= liquid stool in pouch.

Stoma/abdomen characteristics.

Stoma/abdominal characteristics was measured gfigator/WOC nurse direct
observation of the patient’s stoma and abdomerat@gorical response was indicated on the
ORFI where: 1= stoma that is above skin level, stisrround, and surrounded by flat abdominal
pouching surface; 2= stoma that is above skin Jes@lval, and surrounded by minor alterations
in abdominal pouching surface; 3= stoma that is &ktel, is round or oval, and surrounded by
abdomen that has skin folds/creases that are pnalile or 4= stoma that is below skin level,
oval, and surrounded by deep abdominal skin fotda&es that are problematic.

Nutritional status- Albumin.

The nutritional status of the participant was meadiby investigator/WOC nurse review

of the medical record using the ORFI. The mostntigavailable albumin level was extracted
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from the medical record and indicated on the ORWre: 1= 3.0 g/dl or greater; 2= 2-2.9 g/dI;
3=1.0-1.9g/dl; or 4= 1.0 g/dl or less.

Nutritional statusNPO Status.

Physicians' dietary orders for the patient wasaexéd from the medical record with the
specific number of days the patient was restrifitech eating (NPO). The number of days that
the patient was restricted from eating was inditate the ORFI where: 1= NPO less than 24
hours; 2= NPO 1-2 days; 3= NPO 3-4 days; or 4= IgR€ter than or equal to 5 days.

Body mass index (BMI).

BMI = body weight in kilograms/height in meters aged. Height and weight was
obtained from the medical record. The investig&®C nurse divided weight in kilograms by
height in meters squared to calculate BMI. A catiegbresponse was selected on the ORFI
where: 1= BMI 18.5-24.9; 2= BMI 24.9- 29.9; 3= BBI0-35; or 4= BMI less than 18.5 or
greater than 35.

Smoking status.

Smoking status data was collected using the Peientey. Specifically, the patient was
asked the following question with the answer chgitAre you currently a smoker?” A
categorical response was selected on the ORFI whemreonsmoker and has never smoked; 2=
quit smoking greater than 2 months ago; 3= quitkéngpless than 2 months ago; or 4= current
smoker.

Diagnosis.

Diagnosis was measured by a review of the medézaird. A categorical response was
identified on the ORFI where: 1= colon cancer; etal cancer; 3= IBD (Crohn’s or Ulcerative

Colitis); or 4= other diagnosis (diverticulitisatrma, or other).
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Ostomy type.

The type of ostomy was identified from the medieslord. The categorical response was
selected on the ORFI where: 1= sigmoid colostomytransverse colostomy; 3= ascending
colostomy; or 4= ileostomy.

Timing of surgery.

Timing of surgery was identified through a reviefithe medical record. A dichotomous
response was identified on the ORFI where: 1= @dror scheduled surgery; or 4= emergent
surgery.

Mediator: Stoma Care Self-Efficacy.

Stoma care self-efficacy was measured using the&@are Self-Efficacy Scale (SCSES).
The Stoma Self-Efficacy Scale was developed by Bekknd colleagues (1996) and tested in a
sample of 59 patients in the Netherlands. In theeld@ment of the scale, two factors emerged that
explained 61% of the variance of the psychosodaptation to having a stoma. Two sub-scales
were constructed; Stoma Care Self-Efficacy (13 #e@ronbach’s alpha= 0.94) and Social Self-
Efficacy (9 items, Cronbach’s alpha= 0.95) (Bekketral., 1996).

Wu and colleagues used the Stoma Self-EfficacyeSoaheir study of 96 patients in Hong
Kong. Cronbach’s alpha for the Chinese Stoma CalfeESficacy subscale was 0.97 and 0.89 for
the Social Self-Efficacy subscale. These investigafound a strong correlation between stoma
care self-efficacy and the SF-36 (Wu et al., 200¥}his study we used the stoma care subscale of
the Stoma Self-Efficacy Scale.

In our study, stoma care self-efficacy was measatédo points in time; baseline and
follow-up. The patient or the caregiver, dependirigp performed stoma care, completed the
instrument. The Stoma Care Self-Efficacy Scale Gagh's alpha at baseline was .96 and at follow-

up was .95.
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Outcomes/Dependent Variables- Ostomy Complicatiorsnd Ostomy Adjustment.

Ostomy Complications.

The dependent variables examined in this study eary ostomy complications and
ostomy adjustment. Ostomy complications includeddge, peristomal irritant dermatitis, stoma
pain, stoma bleeding, stomal necrosis, stomal steneetraction, mucocutaneous separation, and
hyperplasia. Because there were no instrumentsifthat adequately measured incidence and
severity of ostomy complications, the investigateveloped the Pittman Ostomy Complication
Severity Index (OCSI, Appendix F). The OCSI develept was similar to that of the ORFI;
specifically, a specific concept was identifie@niis that reflected the scale’s purposes were chosen
a format for measurement was determined, and expadw of the items was accomplished and
the OCSI was developed to measure the incidencearadity of ostomy complications.

OCSI items were generated from an extensive rewigiive research and clinical literature
related to ostomy complications. The OCSI formatsus likert-like scale with individual item
score and a total score. The OCSI consists ofitenes, ranging 0-3, with 0 being not severe and 3
being the most severe. The maximum total scoreifdess 27 and the minimum possible score is
0. The higher the score the more severe the ostomyplications.

The panel of 10 Wound, Ostomy, Continence (WOCsawxperts participated in a survey
to establish the content validity of the instrumétdch reviewer was given a packet of information
that included: purpose of the study, hypothesd¢betudy, conceptual definitions, operational
definitions, survey instructions, content validstyrvey for the OCSI and the OCSI instrument.
Each reviewer completed the survey and returngxdtite Pl electronically, by facsimile, or by
mail. The CVI for the OCSI was 0.91. The detailshef evidence of content validity are presented
in the Results portion of the study manuscript.

The complications included in the OCSI are leakpgeistomal irritant dermatitis, pain,
bleeding, stomal necrosis, stomal stenosis, rédrganucocutaneous separation, and hyperplasia.
Each of these items is discussed in the followagien.

77



Leakage.

Leakage was measured by self report and observagiog the OCSI at follow-
up(Appendix F). The investigator observed if thwes any leakage of the ostomy pouching
system. If there was no leakage, the patient @gbaer was asked, “Have you had any leakage of
ostomy drainage that interfered with the adhesidheskin barrier in the past 30 days?”, if yes,
then the patient or caregiver was asked how oétekdge occurred. A categorical response was
selected where: 0= no leakage; 1= leakage that@tapproximately one to two times in past
30 days; 2= leakage that occurred approximatelytomwo times per week; or 3= leakage that
occurred approximately one to two times per day).

Peristomal Irritant Dermatitis.

Peristomal irritant dermatitis was measured by regbrt and observation using the OCSI
at follow-up. The investigator first identifiedtiiere was any peristomal irritant dermatitis
present. If there was none present, the patiecaragiver was asked, “ Have you had any skin
irritation around the stoma in the past week? e ythe patient or caregiver was asked to
describe using the following descriptions: “rednesgash but no skin loss and skin is intact; or
redness, or rash with skin loss that is less tl@&a &round the stoma; or redness, or rash with
skin loss that is greater than 50% around the stbrdacategorical response was identified
where: 0= no peristomal irritation; 1= peristomajteema, redness, or rash but no skin loss and
skin is intact; 2= peristomal erythema, rednessash with loss that is less than 50% of
peristoma skin; 3= peristomal erythema, rednesssir with loss that is greater than 50% of
peristoma skin.

Pain.

Stoma pain was measured at follow-up using a latpoimeric rating scale (NRS). The
patient identified the number that correspondeithéar current level of stoma or peri-stomal
pain, 0= no pain and 10= worst pain. The NRS has ldentified as a standardized tool with
established reliability and validity properties (R®, 2007). A single item question of stoma
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pain using the NRS was incorporated onto the shtitaistered OAI-23 instrument. The
investigator transferred that response into the IQ@itifying the appropriate categorical
response where: 0= no stoma pain; 1= stoma p&n3,2= stoma pain 4, 5, or 6; or 3= stoma
pain 7, 8, 9, or 10.

Bleeding.

Bleeding was measured by patient interview andrebsien using the OOCI at follow-
up. The investigator/WOC nurse observed the stotr@ds the presence of bleeding at the stoma
or around the stoma. If there was no bleeding pitefige patient or caregiver was asked, “Have
you had any bleeding from the stoma or aroundtibraa in the past week?” If yes, the patient or
caregiver was asked whether bleeding was: 1) da@nd stopped easily; 2) moderate and
stopped after 10 minutes of pressure; or 3) semedadid not stop, had to see a doctor . A
categorical response was identified by the invastigwhere: 0= no stoma or peristoma bleeding;
1= stoma or peristomal bleeding that is superfiaiad stopped quickly; 2= stoma or peristomal
bleeding that is persistent and requires eithdopged pressure, AQNO3 cauterization or
hemostasis agent; 3= stoma or peristomal bleedagéquires advanced medical intervention
(sutures or transfusion).

Stomal necrosis.

Stomal necrosis was measured by direct observatitre stoma using the OCSI at
follow-up. A categorical response was identifiedengh 0= no stomal necrosis, stoma is pink and
moist; 1= dusky stoma; 2= stoma that is less tliagoal to 50% black; or 3= stoma that is
greater than 50% black.

Stomal stenosis.

Stomal stenosis was measured by direct observatithe stoma using the OCSI at
follow-up. A categorical response was identifiedengh 0= stoma os that has no stenosis or
narrowing; 1= stoma os that is less th&rdEit diameter, with ngain or discomfort andutput
is normal; 2= stoma os that is less thArdfgit in diameter, has ribbon-like output, anith
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occasional abdominal discomfort; or 3= stoma osithanable to accommodate tHedigit, no
output x 6 hours or greater, amith abdominal pain and distention.

Retraction.

Retraction was measured by direct observationettoma using the OCSI at follow-up.
A categorical response was selected where: 0= stoataove skin level; 1= stoma is level with
the skin; 2= stoma is below skin level; 3= stomgrisater than 2 centimeters below skin level or
is unable to be visualized.

Mucocutaneous separation.

Mucocutaneous separation was measured by direet\ai®n of the stoma and
peristomal skin using the OCSI at5 30 to 60 days porgery. A categorical response was
selected where: 0= no separation of the stoma fhrenmucocutaneous junction; 1= 1- 49%
separation of the stoma from the mucocutaneousigm@= 50-74% separation of the stoma
from the mucocutaneous junction; or 3= 75-100% isdjman of the stoma from the
mucocutaneous junction.

Hyperplasia.

Hyperplasia was measured by direct observatiohettoma and peristomal skin using
the OCSI at follow-up. A categorical response welscted where: 0= no hyperplasia around the
stoma; 1= hyperplasia that is 1-49% around stomdnyperplasia that is 50-74% around stoma;
or 3= hyperplasia that is 75-100% around stoma.

Ostomy Adjustment.

The Ostomy Adjustment Inventory-23 (OAI-23) (AppenH) was used to measure ostomy
adjustment. The OAI-23 was developed in 2005 bynSams and colleagues and was designed to
measure social and psychological adjustment oépitiwith a fecal ostomy. The OAI-23 is a 23-
item, multidimensional, self-report scale that gstssof four subscales; acceptance, self-esteem,
social engagement, and anger (Simmons et al., 2808mons (2008) reported that the OAI-23
demonstrated evidence of validity in a large sarple70 British subjects with an ostomy.
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Cronbach’s alpha ranged from .93 for the overalkiriory to .64 for the Anger subscale. Test-
retest reliability was found to be 0.83 (Simmonalet 2008). Permission was obtained for use of
the OAI-23 in this study. In our study, the OAI-2&s measured at follow-up and demonstrated
evidence of reliability with a Cronbach's alpha%i.

Data Analysis

Frequencies were used to examine all patient deapbgrs and were summarized and
tabulated. Continuous measures were summarized osans and standard deviations and were
compared using analysis of variance (ANOVA). Categ measures were summarized using
frequencies and percentages and were comparedalsisguare tests. Data were checked and
rechecked for accuracy and completeness priorteatdry. Analyses were performed using
SPSS statistical software. Specific analytic procesl used to address each study aim are
described in detail below.

Aim 1. Determine ostomy risk factors present at baselindive to seven days post-

operatively, among adult patients who have intestis ostomy surgery at a large

Midwestern health system.

One of the important research aims that was adelléaghis study was the identification
of risk factors for ostomy complications that aregent among adult patients that undergo
intestinal or fecal ostomy surgery. The frequenaied percentages of risk factors present were
reported. Frequencies were used to examine adimgalemographic, environmental, and
clinical/physiological risk factors. Continuous rsaees were summarized using means and
standard deviations and were compared using asalysiariance (ANOVA). Categorical
measures were summarized using frequencies andnpages and were compared using chi-

square tests.
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Aim 2. Evaluate the content validity and inter-rater reliability of the Pittman

Ostomy Risk Factor Index (ORFI).

The Ostomy Risk Factor Index (ORFI) was develdjpedise in this study. A main focus
of this study was to determine the quality of tieenis, inter-rater reliability, and content validity
of the instrument. Content validity index was c#dted to determine content validity of the
instrument.

A systematic approach was used to conduct andi@eainter-rater reliability of the
ORFI. A second trained WOC nurse expert, in additoothe principal investigator,
independently completed the ORFI at baseline,thveeven days post-operatively, on three
participants. Training of this WOC nurse require@ tiour and focused on the content of the
instrument, use of the instrument, and applicatibscoring rules. Subjects were randomly
selected to be examined by the second WOC nurselér to determine inter-rater reliability.
Cohen'’s coefficient kappa was computed to estinmae-rater reliability on each item and
Pearson correlation coefficient was computed tionesé total score agreement between raters.

Aim 3. Determine the incidence and severity of ostoy complications at follow-up,

30 to 60 days post-operatively, among adult patiestwho have fecal ostomy surgery

in a large Midwestern health system.

Frequencies and percentages of participants exyming early overall and individual
ostomy complications were reported. The frequermmespercentages of the severity of each
ostomy complication were also reported. Continunoaasures were summarized using means
and standard deviations and were compared usingsaaf variance (ANOVA). Categorical
measures were summarized using frequencies andnpages and were compared using chi-

square tests.

82



Aim 4. To evaluate the content validity, inter-rate reliability and construct validity

of the Pittman Ostomy Complication Severity Index QCSI).

The Ostomy Complication Severity Index (OCSI) wasealoped for use in this study.
One of the primary goals of this study was to deige the quality of the items, inter-rater
reliability, and content validity of the instrumeitem and total analysis included reporting item
means, medians, standard deviations, percentageaad floor effects, inter-item correlations,
and item-to-total correlations. Multicollinearityas examined by identifying the squared multiple
correlation (SMC). This identified variables thatne highly correlated or redundant (Tabachnick
& Fidell, 2001). In addition, content validity intlevas calculated to determine content validity of
the instrument.

Content validity is defined as the determinatibthe content representativeness of the
items of an instrument and that those items adetusample the research domain of interest
when attempting to measure phenomena (Polit & B2eg6; Wynd et al., 2003). Content
validity was examined using a two stage methodalagpevelopmental stage in which a
thorough literature review and generation of insieat items was performed, and 2)
Judgment/quantification stage in which a selecepahcontent experts evaluates and rates the
instrument item relevance to the domain of intefleghn, 1986). The content validity index was
computed for the proportion of experts who aregreament on item.

A systematic approach was used to conduct and a&esiloter-rater reliability of the
OCSI. A trained WOC nurse expert independently detad the OCSI at follow-up, 30 to 60
days post-operatively. Training of the expert idgld a minimum of one hour training on the
content of the instrument, use of the instrumemd, @pplying the scoring rules. Random selection
of the subjects were included for determining intger reliability. Cohen’s coefficient kappa
was computed to estimate inter-rater reliabilityeach item and Pearson correlation coefficient

was computed to estimate total score agreementbetvaters.
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Multiple regression was conducted to determinbéfindependent variables, measured
by the ORFI and SCSES, predicted OCSI total scé@snormally distributed continuous data,
Pearson correlation coefficients were computecdeterchine the relationship among OCSI,
SCSES, and OAI-23 total scores.

Summary

This research study is a critical step in evalggtive incidence and severity of early
ostomy complications in the immediate 30 to 60 dsfyer surgery and in identifying risk factors
of early ostomy complications. This study examitteglvalidity and reliability of two new
instruments that have been developed to measurskIfactors that contribute to the
development of early ostomy complications, andn@dence and severity of ostomy
complications. Relationships, correlations, ankd fé&tors that predict early ostomy
complications were examined. The methodology ptteskin this chapter establishes the rigor
carried out in this study.

Studying the incidence and severity of ostomy cacagibns and the factors that
contribute to the development of such complicatiestablish a foundation upon which to build
future research. This, in turn, may lead to thesttgyment of interventions that will improve care

and quality of life for individuals living with aostomy.
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CHAPTER FOUR
RESULTS

The results of this study are presented in thigtdr. The purposes of this study were to:
1) identify risk factors that contribute to the depment of early fecal ostomy complications; 2)
describe the incidence and severity of early fesedmy complications within 60 days post-
operatively; and 3) estimate the reliability andidity of two newly developed instruments to
measure risk factors and ostomy complications.fiffagngs will be presented in two sections. In
the first section, a brief summary of the samplé setting are presented. The second section
consists of the findings addressing each spe@gearch aims.

Sample Description

A sample of 71 adult patients who had undergongesurto create a new fecal ostomy,
either colostomy or ileostomy, were recruited franarge health care system in the Midwest
United States. Seventy-one subjects were includétki baseline data and 58 subjects in the
follow-up data. Thirteen (18%) subjects were losfiollow-up and did not complete the second
data collection visit. Two participants did not shop for follow-up appointments, two
participants expired, and nine participants didretirn repeated phone calls to schedule the
follow-up visit.

Participants were recruited from three hospitaissivithin a single healthcare system.
One site was a 750-bed Level | Trauma hospitalséoend site was a 350-bed university
academic teaching hospital, and the third siteavh89-bed community hospital. Data regarding
risk factors and stoma care self-efficacy wereemddd at baseline. Data regarding ostomy
complications, stoma care self-efficacy, and ostawfiystment were collected at follow-up.

Demographic Characteristics.

Demographic characteristics that were examinedided age, gender, income,
education, employment, and partner status. Thalsgrgbution of the sample ranged from 22 to
86 years (M=56.7, sd 15.09). Age was groupeddategories with the largest category being
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those participants 18-49 years of age (n= 22, 3I¥gre were 17 (24%) participants in the 50-
59 year old age group, 15 (21%) participants ina&9 year old age group, and 16 (23%)
participants in the 70 years and older age grobp.sample was almost evenly distributed by
gender with 37 males (52%) and 34 females (48%hasBess adequacy of income, participants
were asked, “Considering your household income fatimmources, would you say you are
comfortable, just have enough to make ends mee) &'OT have enough to make ends meet”.
Twenty-three (34%) participants stated they wararfcially “comfortable”, 26 (39%)
participants stated they had “just enough”, an@2I8%0) participants stated that they did “not
have enough”. Twenty-nine (43%) participants h&iga school education or less and 38 (57%)
participants had some college or more educatiortyfeight (70%) participants were not
employed. More than half of the participants wengle (n=38, 55%). No statistically significant

differences in demographic risk factors were idesttiacross sites (see Table 1).
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Table 1. Description of demographic characteristics

Demographic Risk Factors SITE1 SITE 2 SITE 3 TOTAL
n=18 n= 42 n=11 N=71 Chi F p
n (%) n (%) n (%) n (%) square
Age Mean (sd) 61 (12.5) 54 (15.4) 60 (16.8) 57 (15.1) 142  .249
18-49 3(18) 16 (38) 3(27) 22 (31) 5.75 451
50-59 3(18) 10 (24) 4 (36) 17 (24)
60-69 6 (35) 8 (19) 1(9) 15 (21)
70+ 5 (30) 8 (19) 3(27) 16 (23)
Gender
Female 6 (33) 22 (52) 6 (55) 34 (48) 2.06 .356
Male 12 (67) 20 (48) 5 (46) 37 (52)
Income
Comfortable 8 (53) 10 (24) 5 (46) 23 (34) 6.70 153
Just enough 6 (40) 17 (42) 3(27) 26 (39)
Not enough 1(7) 14 (34) 3(27) 18 (27)
Education
High School or 3 (20) 21 (51) 5 (46) 29 (43) 4.39 112
less
College or more 12 (80) 20 (49) 6 (55) 38 (57)
Employment
Yes 4 (25) 11 (26) 6 (55) 21 (30) 3.60 .165
No 12 (75) 31 (74) 5 (46) 48 (70)
Partnered Status
No 10 (59) 22 (52) 6 (60) 38 (55) 0.32 .853
Yes 7 (41) 20 (48) 4 (40) 31 (45)



Aims, Hypotheses, and Research Questions

Data were analyzed to address four specific amdgesults are presented by each aim in
this section.

Aim 1. Determine ostomy risk factors present at fie to seven days post-operatively among
adult patients who have fecal ostomy surgery at 3tss in a large Midwestern health system.

The Ostomy Complication Conceptual Model was usegliide the choice of ostomy
risk factors examined in this study. Frequenciesewsed to examine all patient demographic,
environmental and clinical/physiological risk fact@s depicted in the conceptual model.
Continuous measures were summarized using mearstardhrd deviations and were compared
across study sites using analysis of variance (ANDCategorical measures were summarized
using frequencies and percentages and comparessatualy sites using chi-square tests. Data
were checked and rechecked for accuracy and coemgles prior to data entry.

Ostomy risk factors were examined by study sitetdube diversity of populations and
services provided at each site. Each study sitdaeased in a different area and served different
patient populations. Two sites were downtown urbettings which provide to care to a diverse
urban population, many of whom are indigent poare ©f these urban sites is a university
medical academic/teaching setting and the othéesgynated as a Level | Trauma center. The
third site was an outlying community setting lochite an affluent suburban area. In addition, the
types of surgeries performed and the patients deatveach site differ greatly. For example,
because site 1 is a Level | Trauma center, oftéienia require complex abdominal surgery that
results in an ostomy. Site 1 also has many ofdghdihg vascular surgeons in the region. These
complex vascular abdominal surgeries sometimedtredine creation of an ostomy. Site 2 is an
academic teaching setting and provides complexedial surgeries and multi-visceral transplant
surgeries. Often these surgeries result in an gstbmaddition, both site 1 and 2 provide surgical
services for critically ill patients with complexrgjical and medical conditions. Site 3 provides
surgical services to less complicated patients;urecomplicated colon surgeries, in a community
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healthcare setting. Demographic characteristiciiiting several potential risk factors, were
presented in the preceding section and in Table 1.

Environmental risk factors.

Environmental risk factors examined included whethe participant: 1) had received
pre-operative education from the Wound, Ostomy,tidence (WOC) nurse, 2) had received
post-operative education from the WOC nurse, 3)pvaficient in stomal care, 4) had their
stoma site marked by the WOC nurse, and 5) wagperdent in Activities of Daily Living
(ADL). Only 27 (39%) of participants reported thegeived at least two of three components of
pre-operative ostomy education while 50 (73%) regabthey received at least three of five
components of post-operative ostomy education ttenNVOC nurse. Within seven days
following surgery, 33 (47%) of the participants webserved to be proficient in stoma care
(needing minimal assist with only one to two cueih 37 (53%) not proficient in stoma care
(needing moderate assist or greater with threease rrues). Although proficiency rates were not
found to be statistically significantly differentrass study sites, a trend toward significance was
noted p=.065). Only four of 17 (24%) participants at sitevere proficient in stoma care
(needing minimal assist with only one to two cueshile 22 of 42 (52%) at site 2, and 7 of 11
(64%) at site 3 were proficient.

The stoma site was marked pre-operatively for 369f54%) participants and
significant differences were observed across ssitég 0=.000). Few participants had their
stoma site marked pre-operatively at sites 1 arlr8¢ of 17 participants (18%) and three of 11
participants (27%), respectively. In contrast, iegority of participants at site 2 had their stomas
marked pre-operatively (n= 31, 76%). Forty-two (§Q8articipants were independent in ADL.

Data related to environmental characteristics anensarized in Table 2.
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Table 2. Description of Environmental Risk Factordive to seven days post ostomy surgery by study it

Environmental Risk Factors SITE1
n=18
n (%)
Pre-operative Education by WOC nurse
- 2 of 3 components received 5(29)
- 1 or less component received 12 (71)
Post-operative Education by WOC nurse
- At least 3 of 5 components received 14 (82)
- 2 orless components received 3(18)

Participant Stoma Care Proficiency
- Needed minimal assist (2 cues or less) 4 (24)
- Needed moderate assist (3 cues or more}3 (77)
Stoma marked by WOC nurse
- Yes 3(18)
- No 14 (82)
Participant Independent in ADL Function
- Yes (independent in all 6 ADL functions) 8 (47)
- No (dependent in at least 1 ADL function) 9 (53)

SITE 2
n=42
n (%)

18 (44)
23 (56)

26 (63)
15 (37)

22 (52)
20 (48)

31 (76)
10 (24)

28 (67)
14 (33)

SITE 3
n=11
n (%)

4 (36)
7 (64)

10 (91)
1 (9)

7 (64)
4 (36)

3 (27)
8 (73)

6 (55)
5 (46)

TOTAL
N=71
n (%)

27 (39)
42 (61)

50 (73)
19 (28)

33 (47)
37 (53)

37 (54)
32 (46)

42 (60)
28 (40)

Chi

square

1.10

4.39

5.47

19.89

2.10

577

A11

.065

.000

.350



Clinical risk factors.

Clinical risk factors that were examined includgplet of effluent, stoma/abdominal
(stoma height above skin) characteristics, nutrétistatus (albumin, NPO), BMI, smoking
status, diagnosis, ostomy type, timing of surgang number of comorbidities. These data are
summarized in Table 3.

Overall, about half of participants had liquid a&ht from their ostomy (n= 36, 51%).

For 51 (73%) participants, stoma height was abé&irelsvel, while 19 (27%) participants had a
stoma height at or below skin level. Eight (11%iticgpants had been NPO for less than 24 hours
post surgery, 31 (44%) were NPO for one to two geat surgery, 12 (17%) were NPO for three
to four days post surgery, and 19 (27%) were NROnire than five days post surgery.
Significant differences in nutritional status weteserved across sitgs=(.000). Eleven of 17
participants (65%) at site 1 were NPO for more tiiaandays post surgery compared to only four
of 42 (10%) at site 2 and four of 11 (36%) at 8itén addition, 28 of 42 (67%) participants at site
2 and seven of 11 (63%) at site 3 were NPO fordness days compared to only four of 17
(24%) at site 1.

Only 15 (21%) participants had a normal body madsx (BMI) ranging from 18.5-24.9.
Six (9%) participants were underweight with a Bleld$ than18.5. Twenty-four (34%)
participants were overweight with a BMI rangingrfr@5-29.9, 12 (17%) were severely obese
with a BMI ranging 30-35, and 15 (22%) were morpidbese with a BMI ranging greater than
35. Thirty-three (47%) participants were nonsmok&®s(27%) were ex-smokers (quit more than
two months ago), eight (11%) participants had régeuit smoking (within 2 months) and 10
(14%) were current smokers (see Table 3).

With regard to primary diagnosis, 24 (34%) parteifs had colorectal cancer, 15 (21%)
had inflammatory bowel disease (IBD), and 31 (44%d other diagnoses including
diverticulitis, trauma, or other. There were sigraht differences in primary diagnosis observed
across sitegpE .029). At site 1, 12 (71%) participants were ia thther” category compared to
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14 (33%) at site 2 and five (46%) at site 3. Omlg (12%) participants at site 1 had colorectal
cancer while 18 (43%) at site 2 and four (36%)tat3 had colorectal cancer.

More than half of the participants had ileostonfies 39, 56%) and 31 (44%) had
colostomies. Again, ostomy type was significaniffedent (p= .003) by study site. About two-
thirds of participants at site 2 and 3 had an tleoy, 28 (67%) and 7 (64%) respectively, while
only four (24%) participants at site 1 had an iteoyy.

Significant differences were observed across ssiteg regarding timing of surgerg<
.000). Overall, most ostomy surgeries were plarined45, 64%) versus emergent (n=25, 36%).
However, when examined by site, 14 (82%) of pagdicts at site 1 had emergent surgery
compared to only six (14%) at site 2. At site Byitig of surgery was evenly distributed with five
(46%) participants undergoing emergent surgerysan(b5%) undergoing planned surgery.
Comorbidity scores ranged from zero to nine withean of 3.84 co-morbidities. No significant
differences in comorbidity scores were observedsxsitesg= .186).

The overall Ostomy Risk Factor Index total scosexged from 23 to 45 with a mean of
34 (sd=5.7) with a significant difference obseraedoss siteE.000). Participants at Site 1
scored a ORFI total score mean of 39 (sd= 4.8}itAt2, participants scored an ORFI total score
mean of 32 (sd=5.1) and at site 3, the mean wgsd345.4). Post-hoc Bonferroni analysis
showed that site 1 was significantly different freites 2 jp= .000) and 3= .05).

In summary, important environmental and clinicakriactors were identified. More than
60% of participants did not receive adequate pegaipve education from the WOC nurse
regarding their ostomy. Sixty-four percent of thegeries were planned but only 54% of stoma
sites were marked pre-operatively, indicating 1G%toma sites potentially could have been
marked but were not. The majority of ostomies vile@stomies. Forty-five percent of

participants had a BMI of 25 or greater and aln3@86 of stomas were at skin level or below.
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Important site differences were observed on statearsarking, diagnosis, timing of
surgery, ostomy type, nutrition, and total ORFIreso Some of these differences can be
explained based on the population differences ymektof surgeries performed at each site. For
example, 82% of participants at site 1 did not hhedr stoma site marked. Most likely this is
because 82% of the ostomy surgeries at site 1vweeegent. Conversely, 86% of the ostomy
surgeries at site 2 were planned. This may be Isecsite 2 is the location where the majority of
the colorectal surgeons practice and elective sigeccur. Forty-three percent of the
participants at site 2 had a primary diagnosisotdrectal cancer. Sixty-five percent of

participants at site 1 were NPO greater than fasesdTotal ORFI scores were highest at site 1.
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Table 3. Description of clinical risk factors fiveto seven days post ostomy surgery by study site

Clinical Risk Factors SITE1
n=18
n (%)
Diagnosis
Colon Cancer 0 (0)
Rectal Cancer 2(12)
IBD 3(18)
Other (diverticulitis, trauma, emergent) 12 (71)
Timing of surgery
Planned 3(18)
Emergent 14 (82)
Ostomy type
Sigmoid Colostomy 7 (41)
Transverse Colostomy 6 (35)
lleostomy 4 (24)
Type of Effluent
Solid 0
Formed, soft 1 (6)
Thick liquid 7 (41)
Liquid 9 (53)

Stoma/Abdominal Characteristics (stomal height
above skin)

Yes 13 (77)

No 4 (24)
BMI

Normal (18.5-24.9) 4 (24)

Overweight (25-29.9) 5 (29)

Severe Obesity (30-35) 4 (24)

Underweight or Morbidly obese (<18.5 or >35) 4 (24)

SITE 2
n=42
n (%)

1 (2
17 (41)
10 (24)
14 (33)

36 (86)
6 (14)

13 (31)
1(2)
28 (67)

0
2 (5)
19 (45)
21 (50)

31 (74)
11 (26)

8 (19)
15 (36)
7 (17)
12 (29)

SITE 3
n=10
n (%)

2 (18)
2 (18)
2 (18)
5 (46)

6 (55)
5 (46)

2 (18)
2 (18)
7 (64)

0
0

5 (46)
6 (55)

7 (64)
4 (36)

3(27)
4 (36)
1 (9
3(27)

TOTAL
n (%)

3 (4
21 (30)
15 (21)
31 (44)

45 (64)
25 (36)

22 (31)
9 (13)
39 (56)

0
3 (4)
31 (44)
36 (51)

51 (73)
19 (27)

15 (21)
24 (34)
12 (17)
19 (27)

Chi F
square

14.05

24.96

15.80

0.69

0.60

1.42

.029

.000

.003

.953

.739

.965
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Smoker
Nonsmoker
Past ex-smoker
Recent ex-smoker
Current smoker
Nutrition
NPO < 24 hrs
NPO 1-2 days
NPO 3-4 days
NPO > 5 days
Number of Comorbidities
Mean (sd)
Median

ORFI Total Score
Mean (sd)

5 (29)
8 (47)
2 (12)
2 (12)

1(6)
3 (18)
2 (12)
11 (65)

4.69 (2.4)
4.50

39 (4.8)

19 (45) 9 (27)
10 (24) 1(9)
6 (14) 0

7 (17) 1 (9)
4 (10) 3(27)
24 (57) 4 (36)
10 (24) 0

4 (10) 4 (36)

3.71(2.1)  3.09 (2.6)
3.50 3.00

32(5.1) 34(5.4)

33 (47)
19 (27)
8 (11)
10 (14)

8 (11)
31 (44)
12 (17)
19 (27)

3.84 (2.3)
3.00

34(5.7)

1.72

9.53

126

.000

.186

.000



Aim 2. Evaluate the content validity and inter-rate reliability of the Ostomy Risk Factor
Index (ORFI).

Hypothesis 2a.The Ostomy Risk Factor Index and individual items vill

demonstrate content validity as evidenced by comevalidity indices of at least 0.80

and acceptable scores on clarity, comprehensiversesind appropriateness based on

ratings from 10 national experts.

Due to the lack of reliable and valid instrumemtsrieasure ostomy risk factors, the
Ostomy Risk Factor Index was developed for ustimgtudy. Using guidelines established by
DeVellis (2003), a systematic step-wise approach fmowed. The first three steps in this process,
identifying the construct to be measured, choo#ergs that reflect the instrument’s purpose, and
determining the format for measurement were desdrib Chapter Three. The fourth step, expert
review of the items, will be described in this sact (DeVellis, 2003).

The content validity index (CVI) was chosen foistbtudy as an objective method for
quantitatively measuring the content validity aktimstrument. The CVI, or proportion
agreement method, is calculated based on the sadingem relevance by a panel of content
experts (Wynd et al., 2003). A CVI of .80 or higleconsidered acceptable (D. Polit, Beck, C.,
2006). In this study, a panel of 10 WOC nurse espaarticipated in establishing the content
validity of the ORFI using a content validity supv@ hree experts were doctorally-prepared,
seven were master's-prepared advanced practiceqyuasd all were nationally recognized
experts in the WOC field. Each reviewer was givgraeket of information that included:
purpose of the study, hypotheses, conceptual tiefisi operational definitions, survey
instructions, and a content validity survey for @RFI (see Appendix ). The content validity
survey format was developed using the recommentatdWynd, Lynn and Sacks (Lynn, 1986;
Sacks; Wynd et al., 2003). Each expert was givegip instructions by which to determine the
relevance of each of the 14 individual risk fact@ge, diagnosis, ostomy type, type of effluent,
stoma/abdomen characteristics, stoma care profigi@are giver support, pre-operative
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education by WOC nurse, stoma site marking by WQSe) current nutritional status, prior
nutritional status, BMI, smoking status, and pgstrative education by WOC nurse) and of the
instrument as a whole. In addition to relevance akperts evaluated the clarity,
comprehensiveness, and appropriateness of eachliterexperts also ranked each item in the
order of importance as a risk factor for ostomy pboations. Each expert reviewer completed
the survey and returned it to the principal invgetior electronically, by facsimile, or by mail.

Item and total content validity analyses includeplarting means and standard deviations
of expert ratings for each individual item. In a@uti to the CVI ratings, clarity,
comprehensiveness, appropriateness, and rank oftameze of each ORFI item is reported.
These findings are presented in Table 4.

The items were rated on a 4-point ordinal scalé Wie exception of comprehensiveness
which was a 2-point nominal scale. The mean fonitdarity was above 3 (out of 4) for all 14
items. The mean rating for item comprehensiveness6 (out of 2) or higher for all items and
the mean for item appropriateness was 3 (out of &)gher for all items. Stoma/abdominal
characteristics were ranked as the most imporiskifactor of all 14 items and smoking was
ranked the least important risk factor by the etgpdBecause of the expert ratings and comments
on instrument content (relevance, clarity, compnsheness, and appropriateness), revisions
were made to the original instrument. Age scoriag weversed to indicate increased age
represented higher risk. The wording of the twaihah items (prior nutrition status and current
nutrition status) were revised to "serum albumin$tead of prior nutrition) and "NPO status"
(instead of current nutrition). The caregiver supjtem was revised into an item measuring
ADL status. Finally, timing of surgery was addechastem. The original ORFI evaluated by the
contents experts is in Appendix | (Content Expertket), The revised ORFI instrument is in

Appendix A.
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Table 4. Ostomy Risk Factor Index: Panel of Expertdlean Ratings
Mean (SD)

ORFI

Age

Diagnosis
Ostomy Type
Type of Effluent
Stoma/Abd
characteristics
Stomal care
proficiency
Caregiver Support
Pre-operative
Ostomy Education
Stoma site marked
Prior Nutritional
Status:(Albumin
level)

Current Nutritional
status:(NPO
duration)

BMI

Smoker
Post-operative
Ostomy Education
Total (mean)

Relevance as a Risk
Factor for Ostomy-
related
Complications

3.6 (0.97)
3.2 (1.14)
40 (0)
3.9 (0.32)
4.0 (0)

3.7 (0.48)

3.4 (0.70)
3.5 (0.97)

40 (0
3.4 (0.97)

3.5 (0.97)

3.7 (0.67)
3.0 (1.30)
4.0 (0

3.6

Clarity of item

3.6 (0.31)
3.5 (0.31)
3.7 (0.15)
3.4 (0.22)
3.6 (0.22)

3.3 (0.34)

3.6 (0.22)
3.7 (0.15)

3.8 (0.20)
3.6 (0.22)

3.8 (0.20)

3.7 (0.15)
3.3 (0.40)
3.3 (0.34)

3.6

Comprehensive-
ness of item

1.9 (0.32)
2.0 (0)
2.0 (0)
2.0 (0)
2.0 (0)

1.9 (0.32)

1.9 (0.32)
1.8 (0.42)

2.0 (0)
1.9 (0.32)

1.9 (0.32)

1.9 (0.32)
1.6 (0.50)
2.0 (0)

1.8

Appropriateness of

Average

numeric rating scale Rank

for each item

3.1 (0.38)
3.0 (0.33)
3.7 (0.15)
3.9 (0.10)
3.5 (0.27)

3.6 (0.27)

3.5 (0.27)
3.6 (0.22)

3.6 (0.16)
3.8 (0.20)

3.6 (0.22)

3.8 (0.13)
3.6 (0.17)
3.5 (0.24)

3.6

10.2
10.0
55
4.7
2.6

5.7

9.1
7.4

4.7
8.3

10.2

8.2
11.7
6.7



Two types of CVI scores were calculated; 1) contatfidity of individual items and 2)
content validity of the overall scale. The itemings were on a 4-point ordinal scale. The
individual item CVIs were computed by determinihg humber of items considered to be
relevant (rated 3 or 4) by the experts dividedhsytotal number of experts (Polit & Beck, 2006).
The individual item content validity (proportion ajreement of experts) index results are
presented in Table 5.

The total scale CVI is defined as the "proportibitems on an instrument that achieved
a rating of 3 or 4 by all the content experts" {{Pf&IBeck, 2006). In this study, the total ORFI
CVI was calculated by summing the individual CVbees and dividing by the number of items
(Polit & Beck, 2006; Sacks, ND). Twelve of the 1dm CVI scores ranged from 0.9-1.0. Two
items (smoking and diagnosis) scored below .80it(RdBeck, 2006) and were revised according
to experts’ recommendations. The total ORFI CVI @#&5 demonstrating acceptable content
validity of the instrument (Polit & Beck, 2006). &ltontent validity index of the overall scale are
presented in Table 5.

Table 5. Ostomy Risk Factor Index: Item and Total G&/I Scores from number of Experts
rating ltem Relevance as 1 or 2 and 3 or 4

Rated:
ORFI ITEM lor2 3or4d Item CVI
Age 1 9 0.9
Diagnosis 3 7 0.7
Ostomy Type 0 10 1.0
Type of Effluent 0 10 1.0
Stoma/abd characteristics 0 10 1.0
Stoma care Proficiency 0 10 1.0
Caregiver Support 1 9 0.9
Pre-operative education by WOC nurse 1 9 0.9
Stoma site marked 0 10 1.0
Prior Nutrition 1 9 0.9
Current Nutrition 1 9 0.9
BMI 1 9 0.9
Smoker status 4 6 0.6
Post-operative education by WOC nurs 0 10 1.0
TOTAL CVI score 0.9
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In summary, the Ostomy Risk Factor Instrument awdividual items demonstrated
acceptable content validity as evidenced by contalidity indices of 0.9 and acceptable scores
on clarity, comprehensiveness, and appropriatereesed on ratings from 10 national experts.

Hypothesis 2b. The ORFI demonstrates evidence oftar-rater reliability with

Cohen'’s coefficient kappa greater than or equal t@.60.

A systematic approach was used to evaluate inter-reliability of the ORFI whereby
the scoring of the ORFI was completed by two indejeat and experienced WOC nurses five to
seven days after ostomy surgery for their initiladcollection visit. Inter-rater reliability fohé
individual categorical ORFI items was determinemhg<ohen’s coefficient kappa (Wynd et al.,
2003). A minimally acceptable kappa of 0.60 is reoeended (Wynd et al., 2003). The total
ORFI instrument score was a continuous score, thasstrength of agreement between the two
raters was analyzed using Pearson’s correlatioraardtra Class Correlation coefficient (ICC).

At the onset of the study, the goal was to colleter-rater reliability data on one-third of
the participants. Unfortunately, due to unforesgerumstances this was not feasible and ORFI
inter-rater reliability was able to be evaluatedooty three participants by two raters. Examining
the proportion of agreement between the two ral€rstems (age, diagnosis, timing of surgery,
ostomy type, stoma/abdomen characteristics, preatipe education by the WOC nurse, stoma
site marked by WOC nurse, NPO status, serum albusnioking status) had a Cohen’s
coefficient kappa of 1.0 and 100% agreement betwatens. The remaining five items (type of
effluent, stoma care proficiency, ADL function, BMInd post-operative education by the WOC
nurse) had a Cohen’s coefficient kappa below Guéih 66% agreement between raters. The total
scoring between raters of the ORFI had a Pearsomrslation of .999¢= .035) and an Intra
Class Correlation coefficient of .998+.001) thus demonstrating acceptable overall {ratar

reliability. The findings are presented in Table 6.
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Table 6. Ostomy Risk Factor Index Inter-rater religbility analysis (n=3)

ltem % of agreements kappa
Age 100% 1.0
Diagnosis 100% 1.0
Timing of surgery 100% 1.0
Ostomy Type 100% 1.0
Type of Effluent 66% 0.4
Soma/Abd characteristics 100% 1.0
Stoma care proficiency 66% 0.4
ADL function 66% 0.4
Pre-operative Education by WOC nurse 100% 1.0
Stoma site marked by WOC nurse 100% 1.0
NPO Status 100% 1.0
Serum Albumin 100% 1.0
BMI 66% 0.4
Smoking status 100% 1.0
Post-operative Education by WOC nurse 66% 0.4
ORFI Total score

Pearson’s correlatiomp) .999 (.035)
Intra-Class correlatiorpf .998 (.001)

In summary, the findings of this rigorous contemlgtses were used to examine, modify,
and improve the ORFI. The ORFI demonstrated acbéptantent validity (CVI= 0.9). Mean
expert ratings provided evidence of content valithr relevance (3.6), clarity (3.6),
comprehensiveness (1.8), and appropriateness [h&)ORFI demonstrated acceptable inter-
rater reliability for 10 of the 15 itemk&<£1.0) and an excellent correlation of total scoretsvieen
raters (ICC .998p= .001).

Aim 3. Determine the incidence and severity of ostay complications within 60 days post-
operatively among adult patients who have intestinaostomy surgery at 3 sites in a large
Midwestern health system.

Ostomy complications examined at follow-up includieakage, peristomal irritant
dermatitis, stomal pain, stomal bleeding, stomaloss, stomal stenosis, stomal retraction,
mucocutaneous separation, and hyperplasia. Thaeinogé and severity of each ostomy
complication are presented in Table 7. Continuoaasures were summarized using means and

standard deviations and were compared acrosasiteg analysis of variance (ANOVA).
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Categorical measures were summarized using fregqpgeand percentages and were compared
across sites using chi-square tests.

Almost 60% of participants reported leakage ofrtheuching system at follow-up.
Thirty-one (50%) participants reported having, @r&observed to have, peristomal irritant
dermatitis at follow-up. Twenty-six (42%) particiga reported having stoma pain. The mean
pain score was 1.7 (range 1-10 numeric scale) aratbbparticipants. Twenty (32%) participants
reported having, or were observed to have, stofealling at follow-up. Only one (2%)
participant had stomalecrosisand three (5%) participants had stostehosisAt follow-up, 39
(62%) participants had a stoma that was abovelskeal versus 24 (39%) participants had stomal
retraction or a stoma that was at skin level oowelAcross sites, stomal retraction approached
significance p= .052). Twenty-seven (73%) participants at site@ a stoma above skin level
versus only six (40%) at site 1 and six (55%) & 3i Eight (13%) participants had
mucocutaneous separation. Three (5%) participadsiperplasia present at the stoma site.
Participants’ OCSI total scores ranged from O twitB a mean of 3.9 (SD 3.5). There were no

difference in OCSI scores among sites.
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Table 7. Incidence and severity of ostomy compliciatns at 30-60 days by study site

Ostomy Complications

Leakage
None
1-2x/mo
1-2x/wk
1-2x/day

Peristomal Irritant Dermatitis

None

Mild

Moderate

Severe
Stomal Pain

None

1-3

4-6

7-10

Mean (SD)

Stomal Bleeding
None
Superficial
Moderate
Severe

Stomal Necrosis
None
Stoma Dusky
Stoma 50% black
Stoma >50% black

Stomal Stenosis
None

SITE 1
n=18
n (%)

5 (36)
3 (21)
6 (43)
0

9 (64)
2 (14)
3 (21)
0

7 (50)
3 (21)
1(7)
3 (21)
1.25 (2.5)

8 (57)
4 (29)
1(7)
1(7)

15 (100)
0
0
0

14 (93)

SITE 2
n=42
n (%)

13 (35)
9 (24)
10 (27)
5 (14)

15 (41)
12 (32)
6 (16)
4 (11)

21 (57)
8 (22)
4 (11)
4 (11)
1.89 (2.9)

25 (68)
12 (32)
0
0

36 (97)
1(3)
0
0

36 (97)

SITE 3
n=10
n (%)

7 (64)
1(9)
1(9)
2 (18)

7 (64)
3(27)
1(9)
0

8 (73)

3 (27)

0

0

1.64 (2.7)

9 (82)
1(9)
1(9)
0

11 (100)
0
0
0

10 (91)

TOTAL
n=70
n (%)

25 (40)
13 (21)
17 (27)
7 (11)

31 (50)
17 (27)
10 (16)
4(7)

36 (58)
14 (23)
5 (8)
7 (11)
1.71 (2.8)

42 (68)
17 (27)
2(3)
1(2)

62 (98)
1(2)

60 (95)

Chi square

7.52

6.15

4.48

8.71

0.71

3.71

P

276

407

.612

794

191

.700

447
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<5" digit diameter, no
discomfort
<58" digit diameter,
occasional discomfort
Unable to insert"5digit,
no output
Stomal Retraction
Stoma above skin
Stoma skin level
Stoma below skin level
Stoma >2cm below skin level
Mucocutaneous Separation
None
1-49%
50-74%
75-100%
Hyperplasia
None
1-49%
50-74%
75-100%
Ostomy Complications present
No
Yes

OCSI Total Score

1(7)

6 (40)
6 (40)
3 (20)
0

11 (73)
2 (13)
1(7)
1(7)

13 (87)
2 (13)
0
0

1(7)
13 (93)

5 (3.5)

1(3)

27 (73)
9 (24)
1(3)
0

35 (95)
1(3)
0

1(3)

36 (97)
1(3)
0
0

6 (16)
31 (84)

4 (3.5)

1 (9)

6 (55)
2 (18)
2 (18)
1 (9)

9 (82)
0
0
2 (18)

11 (100)

0
0

3 (30)
8 (73)

3(3.8)

12

2 (3)

39 (62)
17 (27)
6 (10)
1(2)

55 (87)
3(5)
1(2)
4 (6)

60 (95)
3 (5)
0
0

10 (16)
52 (84)

4 (3.5)

12.48

10.17

3.33

1.85

.052

118

190

397

.546



To summarize, 52 (84%) participants had devel@idelast one ostomy complication at
follow-up. Leakage was one of the most commonlyuoigieg complication with almost 60% of
the participants experiencing this problem. Pemistidrritant dermatitis was the next most
commonly occurring complication with 50% of the fiEipants experiencing it. Stomal pain
(42%), retraction (39%), and stomal bleeding (32%j)e the next most common complications
found in our study. There was no significant difece in the incidence or severity of ostomy
complications across study sites although ratesamhal retraction were approaching significance
(p=.052).

Aim 4. Evaluate the content validity, inter-rater reliability and construct validity of the
Ostomy Complication Severity Index (OCSI).

Hypothesis 4a. The Ostomy Complication Severity Ingik and individual items will

demonstrate content validity as evidenced by contévalidity indices of at least 0.80

and acceptable scores on clarity, comprehensiversesind appropriateness based on

ratings from 10 national experts.

As stated in Aim 2, because of the lack of reliabid valid instruments to measure ostomy
complications, the Ostomy Complication SeveritydrdOCSI) was developed for use in this
study. Using the guidelines established by DeV€RB03), a systematic step-wise approach was
followed. The first three steps in this procesenitifying the construct to be measured, choosing
items that reflect the instrument’s purpose, artdrd@ning the format for measurement are
described in Chapter Three. The fourth step, experéw of the items, will be described here
(DeVellis, 2003).

The same panel of 10 WOC nurse experts who paateipin establishing the content
validity of the ORFI participated in establishidgetcontent validity of the OCSI. Each reviewer
was given a packet of information that included thepose of the study, hypotheses, conceptual
definitions, operational definitions, survey ingtiions, and the content validity survey for the
OCSI (see Appendix ). The content validity surfesmat was developed using the
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recommendations of Wynd, Lynn and Sacks (Lynn, 1$2@ks; Wynd et al., 2003). In addition
to item relevance, the experts evaluated clardyprehensiveness, and appropriateness of each
item. The item ratings were on a 4-point ordinalsavith the exception of comprehensiveness
which was a 2-point nominal scale. Each reviewengleted the survey and returned it to the
Principal Investigator electronically, by facsimitg by mail.

Item and total content validity analyses includettelating means and standard
deviations of the expert ratings of relevance fmteindividual item (see Table 8). The means
and standard deviations for ratings of clarity, poeimensiveness, and appropriateness of each
OCSI item are also reported in Table 8.

The mean rating for item clarity was 3 (out of #4pbove for eight of the nine items. The
average item comprehensiveness rating was 1.&{@)tor higher for all items. Eight of the nine
items’ mean rating for item appropriateness wasud ¢f 4) or higher. The item (stomal
bleeding) that rated lower on clarity (2.4) angraypriateness (2.5) was revised based on experts'
recommendations. In summary, the results of thereigs content validity analyses demonstrated

acceptable content validity for the OCSI.
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Table 8: Ostomy Complication Severity Index: Panebf Experts Mean Ratings

ocsli Mean (SD)
Relevanceas a Risk Clarity of item Comprehensivenessf Appropriateness of
Factor for Ostomy- item numeric rating scale
related Complications for each item

1. Itemis NOT 1. Itemis NOT clear 1. Item should be 1. Rating scale is
relevant 2. ltem needs MAJOR deleted. NOT appropriate.

2. ltem needs MAJOR revision to be clear 2. Iltem should be 2. Rating scale needs
revision to be 3. Item needs MINOR retained MAJOR revision to
relevant revision to be clear. be appropriate.

3. Item needs MINOR 4. Item IS clear 3. Rating scale needs
revision to be MINOR revision to
relevant be appropriate.

4. Item IS relevant 4. Rating scale is

appropriate.
Leakage 3.6 (0.97) 3.2 (1.23) 1.9 (0.32) 3.4 (0.97)
Peristomal Irritant Dermatitis 4.0 ©) 3.9(0.33) 20 (0) 3.3 (0.95)
Pain 3.3(0.95) 3.0 (1.15) 1.9 (0.32) 3.2 (1.03)
Bleeding 3.0 (1.15) 2.4 (1.13) 1.8 (0.42) 2.5(1.01)
Stomal Necrosis 3.8 (0.63) 3.9(0.33) 20 (0 3.5(0.71)
Stomal Stenosis 3.8 (0.63) 3.3 (1.00) 1.9 (0.32) 3.0 (1.12)
Retraction 3.8 (0.63) 3.4 (1.13) 1.9 (0.32) 3.7 (0.71)
Mucocutaneous Separation 3.8 (0.63) 3.6 (0.73) 2.0 (0) 3.4 (0.97)
Hyperplasia 3.6 (0.97) 3.8 (0.67) 20 (0) 3.7 (0.67)

Total (mean) 3.6 3.4 1.9 3.3



Table 9. Ostomy Complication Severity Index: Iltem ad Total CVI Scores
from number Experts ratina Iltem Relevance as 1 or 2nd 3 or ¢

Rated:
OCsl lor2 3o0r4 ltem CVI
Leakage 1 9 .90
Peristomal Irritation 0 10 1.00
Pain 1 9 .90
Bleeding 2 8 .88
Stoma Necrosis 1 9 .90
Stoma Stenosis 1 9 .90
Retraction 1 9 .90
MC Separation 1 9 .90
Hypergranulation 1 9 .90
TOTAL CVI 91

Two types of CVI were calculated; 1) content vaidif individual items and 2) content
validity of the overall scale. The individual ite@VIl was computed by determining the number
of items considered to be relevant (rated 3 ory4hk experts divided by the total number of
experts (Polit & Beck, 2006). The individual iterontent validity (proportion of agreement of
experts) results are presented in Table 9.

The total scale CVI is defined as the "proporditems on an instrument that achieved
a rating of 3 or 4 by all the content experts" {P&IBeck, 2006). In this study, the total OCSI
CVI was calculated by summing the individual CVbees and dividing by the number of items
(Polit & Beck, 2006). All of individual item CVI sires were acceptable ranging from .88 to 1.0.
The total OCSI CVI score was .91, which demonssrateeptable content validity of the
instrument (Polit & Beck, 2006). The content valjdicores of individual items and content
validity score of the overall scale are presente@iable 9.

In addition to the above analyses, internal coasey reliability analysis using
Cronbach's alpha was conducted. Item and totaésaistained from study participants were
examined to report item means, medians, standardtams, percentage floor and ceiling
effects, inter-item correlations and item-to-tatairelations. These findings are presented in
Table 10. Item means ranged from 0.02 (stomal s&drto 1.10 (leakage). There was good
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variability in relation to the mean with standael/tions ranging from 0.13 to 1.07. The median
was 0, indicating little variability in severity @even of nine items; pain, bleeding, stomal
necrosis, stomal stenosis, retraction, mucocutangseparation, and hyperplasia. The item-to-
total correlations varied with five of nine itemsrdonstrating acceptable item-to-total correlation
(.30 to .70). Iltems with item-to-total correlatidess than .30 (stomal necrosis, stomal stenosis,
mucocutaneous separation, and hyperplasia) wese items with low incidence in this sample.
These analyses may indicate that the OCSI couté\bsed to include fewer items. The highest
ceiling effect was 11.3 % (leakage) and the higfiest effect was 98.4% (stomal necrosis). Item
means indicated that stomal necrosis was the deaste and leakage was the most severe

complication in these participants.
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Table 10. Ostomy Complication Severity Index: Itersto-total reliability analysis

OTT

OCSI Item Mean (SD) Range % Ceiling % Floor [tem-to-total Cronbach'sa
Correlation if deleted
Leakage 1.10 (1.07) 0-3 11.3 40.3 .60 .59
Peristomal Irritant Dermatitis 0.79 (0.94) 0-3 6.5 50.0 .59 .60
Pain 0.73 (1.03) 0-3 11.3 58.1 53 .61
Bleeding 0.39 (0.64) 0-3 1.6 67.7 41 .65
Stomal Necrosis 0.02 (0.13) 0-1 1.6 98.4 .23 .69
Stomal Stenosis 0.08 (0.38) 0-2 3.2 95.2 .09 .69
Retraction 0.52 (0.74) 0-3 1.6 61.9 .35 .66
Mucocutaneous Separation 0.24 (0.76) 0-3 6.3 87.3 21 .69

Hyperplasia 0.05 (0.22) 0-1 4.8 95.2 19 .69




In summary, the findings of this rigorous contemalgises were used to examine, modify,
and improve the OCSI. The OSCI demonstrated adokeptantent validity (CVI= 0.9). Mean
expert ratings provided evidence of content valittit relevance (3.6), clarity (3.4),
comprehensiveness (1.9), and appropriateness &8)item-to-total correlations varied with
five of the nine items demonstrating acceptabla-te-total correlation (.30 to .70). Internal
consistency reliability for the OCSI was suppotbyda Cronbach’s alpha of .68 9).

Hypothesis 4b. The OCSI demonstrates evidence oftarn-rater reliability with

Cohen'’s coefficient kappa greater than or equal t®.60 (Wynd et al., 2003)

A systematic approach was used to evaluate inter-raliability of the OCSI whereby
the OCSI was completed by two independent and eqpezd WOC nurses 30 to 60 days after
ostomy surgery. At the onset of the study, the g@d to collect inter-rater reliability data on
one-third of the participants. Unfortunately, doeubforeseen circumstances this was not feasible
and OCSI inter-rater reliability was able to belaaged by both expert raters on only six
participants.

Inter-rater reliability of the individual OCSI itesywwas determined using Cohen’s
coefficient kappa (Waltz, Strickland, & Lenz, 2008]l individual items had a Cohen’s
coefficient kappa of .71 to 1.0 which demonstrateseptable inter-rater reliability (Polit &
Hungler, 1999). Pearson’s correlation and Intras€l@orrelation coefficient were used to
examine the strength of agreement between thexperts rating the total OCSI score. The total
score of the OCSI had a Pearson’s coefficient@ (=.000) and Intra Class Correlation
coefficient of .991 = .000). The OCSI demonstrated acceptable inter-ratiability on

individual items and total score. These findings aresented in Table 11.
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Table 11. Ostomy Complication Severity Index: Intefrater reliability analysis (n=6)

OCSI Iltem % Agreement Kappa
Leakage 100% 1.0
Peristomal irritant dermatitis 100% 1.0
Pain 75% 0.7
Bleeding 100% 1.0
Stomal necrosis 100% 1.0
Stomal stenosis 100% 1.0
Retraction 100% 1.0
Mucocutaneous separation 100% 1.0
Hyperplasia 100% 1.0
Total OCSI score

Pearson’s Correlatiofp) .999 (.000)
Intra-Class Correlatiompj .991 (.000)

In summary, the OCSI demonstrated acceptable iater-reliability for individual items
(k= .71- 1.0) and almost perfect agreement of totalescbetween raters (ICC .991 .000).

Hypothesis 4c. Total Ostomy Risk Factor Index (ORF)scores at baseline (five to

seven days post-operatively) and Stoma Care Selffieacy scores at baseline (five to

seven days post-operatively) will predict total G®my Complication Severity Index

(OCSI) scores at follow-up (30 to 60 days post-ogdively).

Univariate analyses were performed initially usitgarson coefficient and a significance
level of p<.25 was used to determine variables to be entereder multivariate models.
Significant relationships were found between ORJ&ltscores and Stoma Care Self-Efficacy
scores at baselinp£ .04). However, no significant relationships webserved between ORFI
total scores, Stoma Care Self-Efficacy scores selbee and OCSI total scores at follow-up, 30-

60 days post-operatively.
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Table 12.Univariate analyses of Ostomy Risk Factor Index t@l scores, Stoma Care Self-
Efficacy Scale total scores related to Ostomy Comiphtion Severity Index total scores using
Pearson Correlation

Variables SCSES1.Tot ORIFTot OCSITot
r(p) r(p) r(p)
SCSES1.Tot -.254 (.040) -.097 (.466)
ORIFTot -.254 (.040) .069 (.598)
OCSITot -.097 (.466) .069 (.598)

Although no significant relationships were foundhe univariate analysis, in order to
examine this hypothesis as stated, multiple regresmalysis was also performed. Univariate
and multivariate regression analyses were conduotegamine relationships among ORFI total
score, baseline SCSES and OCSI total scores. Tindgegs are presented in Table 13.

Univariate regression analysis indicated no sigaift correlations between ORFI total
score and OCSI total score or SCSES and OCSIdotae. The multiple regression analysis
confirmed this when both independent variables (Bl score and SCSES total score) were

entered into the model.

Table 13. Multivariate regression analysis of preditors of Ostomy Complications

Outcome Covariate Univariate Multivariate
B SE Beta p B SE Beta p
OCSI Total ORFI Total score
score .042 080 .069 598 | .013 .085 .021 .878
SCSES Total
score -024 .033 -097 .466 | -021 .035 -.084 .546

Unfortunately, Ostomy Risk Factor Index total &sodid not predict overall Ostomy
Complication Severity Index scores. Therefore fih@ings in this study do not support the use
of the total score derived from the ORFI to predstiomy complications. However, when
examined individually, specific independent riskttas were found to be significantly related to

ostomy complications.

113



In order to examine relationships among individigi factors and individual ostomy
complications, univariate analyses were complesagguPearson correlation coefficients. This
information is summarized in Table 14. Several fegkors were significantly correlated with
specific ostomy complications. Type of ostomy wageated with leakage£ .31,p=.05) and
peristomal irritant dermatitis€ .26,p= .05). These findings indicate that those paréiotp with
an ileostomy had more leakage and more peristoritaht dermatitis. Stoma/abdomen
characteristics was significantly correlated witinp(= .30,p= .05), bleedingrE& .28,p=.05),
stomal necrosig € .28,p=.05), retractionrE& .57,p= .01), mucocutaneous separation 30,p=
.05), and overall OCSI total scome=(.43,p= .01). These findings indicate that those paréiotp
with flatter stomas and problematic skin folds/se=ahad more pain, more bleeding, more stoma
necrosis, more retraction, more mucocutaneous agéparand more overall ostomy
complications.

ADL function was significantly correlated with pa(ir= -.32,p= .05), bleedingrE& -.25,
p=.05), and stomal stenosis-(.29,p=.05). This indicated that those participants wkeded
more assistance in ADL had less pain, less bleedimdymore stomal stenosis. Those participants
whose stoma site was not marked pre-operativeth&ywWOC nurse had greater retraction (
.32,p=.01) and mucocutaneous separatien.B0,p=.05).

NPO status was negatively correlated with bleefing.35,p= .01) and overall OCSI
total scorer(= -.25,p=.05). This indicated that participants who wemiger without food had
less bleeding, and fewer or less severe ostomy lcatipns. BMI as measured on the ORFI is
nonlinear, therefore correlation was examined uSipgarman's coefficient and was significantly
correlated with leakage= .44,p= .01), peristomal irritant dermatitis£ .29,p=.01), and overall
OCSi total scorerE .36,p= .01). Recognizing that analysis using the comtirsvariable is
preferred when available, analysis was completedjuke continuous BMI data. BMI as a
continuous variable was found to be significantiyrelated with leakage<£ 36, p=.01),
retraction (= .28,p=.05), mucocutaneous separationd6, p= .05), and ostomy complication
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total score = 32,p=.05). These findings indicated that those pangints with higher BMI had
more leakage, more retraction, more mucocutanesperation, and higher ostomy complication
severity scores.

In addition to the risk factors included on the EDRelationships among demographic
characteristics and ostomy complications were emadjiincluding gender, education,
employment, marital status, race, and comorbidities score. Analyzing the data using
Pearsons correlation coefficient, only gender vea®eiated with ostomy complications,
specifically, more leakage= .324,p= .05), more painrE& .269,p= .05) and higher ostomy
complication total scores% .320,p= .05). When comparing ostomy complications totalres
between males and females using analysis of vajdemales had significantly higher mean

ostomy complication scorep< .02).
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Table 14. Correlations among Risk factors (ORFI itens) and Ostomy complications (OCSI items)

Variables Leakage Peri- Pain Bleed-
stomal ing
dermatitis

Gender .324* .198 .269* .249

Age -.15 -.08 -.01 .03

Diagnosis .05 -.05 -.09 -.03

Timing of surgery -.16 -.18 -12 .04

Ostomy Type 31 .26* .20 -.07

Type of Effluent -.03 .03 -.05 -.08

Stoma/abd characteristics .22 A1 .30* .28*

Stoma care proficiency .02 -.15 .01 .05

ADL function -.07 -.20 -.32* -.25*

Pre-operative education by -.13 -12 -.13 .01

WOC nurse

Stoma site marked by -.02 -12 -.02 .03

WOC nurse

NPO status -21 -.22 -11 -.35%*

Albumin -.46* -.45 .04 -.10

BMI (Spearmanr) A42%* 29** .20 .22

BMI2 (continuous) .36** A1 .13 17

Smoking status -.04 .03 -.01 -12

Post-operative education by -.11 -.09 -.13 -.03

WOC nurse

**p<.01, *p<.05

Stomal

.138
-15
-.01
-.10
A1
A2

.28*

.20
A7
-17

-.13

-.08

A7

14
-11
15

Stomal
Necrosis Stenosis

.090
-.03
A7
.02
-.01
.05
.05
-.03
29*
-.10

13

-.04

.05

.03
-.09
-12

Retrac-

tion

110
-.01
-.09
14
-.16
-.08
S7**
.09
-11
.10

.32**

-.02
19
.25

.28*

-.22
-.05

MC
Sep

.027
.04
.02
13
.06

-12
.30*
14

-.14
15

.30*

-.08
.10
.22

.26*

-.01
-.14

Hyper

Total

Plasia score

-.207
.20
.07
15

-.09
.07

-.10
.04
.08
.02

.07

.10
-.10
13
-.10
.18
-.06

32*
-.06
-.03
-.07

.19
-.06

A3

.03
-.23
-.05

A1

-.25%
-.22
.36**

.32*

-.09
-.14



In order to further examine relationships amordjvtdual risk factors and overall OCSI
total scores, univariate and multivariate regressaioalyses were completed. (see Table 15)
Univariate regression analysis identified two indial risk factors in the ORFI that were
significantly associated with the development agwksity of ostomy complications,
stoma/abdomen characteristips (000) and BMI = .000). It is worthwhile to mention that
NPO status approached significanpe (054) but in the opposite direction. When all ria&tors
were entered into the multivariate model, stomadaieh characteristicpt .007) and BMI |§=
.002) remained independent predictors of totalragtoomplication scores. These important
findings indicated that having flatter stomas ang@oblematic skin folds around stoma at
baseline predicted ostomy complication scores #&B0ays post operatively. Higher BMI was
related to higher ostomy complication scores 3@#®¢@s post operatively. Older age=(.053)
and needing more assistance with ADL functigrys .057) at baseline were approaching

significance as predictors of ostomy complicatidrtzese findings are presented in Table 15.
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Table 15. Univariate and Multivariate regression amalyses of Risk factors (Ostomy Risk Factors Index@nd Ostomy

Complications (Ostomy Complications Severity Index)

Outcome Covariate Univariate
B SE Beta

OCSl Total Age =177 404 -.057

score Diagnosis -.107 490 -.028
Timing of surgery -.160 319 -.065
Ostomy type 487 331 .188
Type of effluent -.341 811 -.055
Stoma/abd characteristics 1.503 407 433
Stoma care proficiency 119 AT79 .032
ADL -.796 439 -.230
Pre-operative education by WOC-.136 .329 -.054
Stoma site marked by WOC .256 .306 .109
NPO status -.882 449 -.248
BMI 1.375 370 435
Smoking -.322 447 -.093
Post-operative education by -.527 480 -.143

wWOC

p

.663
.828
.619
147
.676
.000
.805

075
681
408
.054
.000
474
277

.948
1.202
-.856
-.007

.997
1.269
-.256

-.819
-.196
.566
-.496
1.412
122
-.376

Multivariate

SE Beta
A76 .302
.644 .320
.528 -.348
.395 -.003
.855 .159
445 .365
.507 -.070
420 -.236
377 -.078
375 241
.532 -.139
A27 441
403 .035
525 -.102

p

.053
.068
112
.985
.250
.007
.616

.057
.605
138
.356
.002
.764
478



In conclusion, Ostomy Risk Factor Index total esaand Stoma Care Self-Efficacy
scores at baseline were not found to predict OstGmyplication Severity Index total score at
follow-up. However, Stoma Care Self-Efficacy scoaeollow-up were found negatively
associated with Ostomy Complication Severity sc@res300, p=.05). These findings indicate
that patients with lower stoma care self efficacg@to 60 days had higher incidence and
severity of ostomy complications.

Ostomy Risk Factor Index total scores did not jmtealerall Ostomy Complication
Severity Index scores. Therefore, findings do nippert the use of the ORFI total score to
predict ostomy complications. However, specificiviilial risk factors were related to the
incidence and severity of ostomy complications gesting that assessing individual risk factors
contained in the ORFI may be helpful to identifgiwiduals at risk for ostomy complications and
develop and target specific interventions for thegsask individuals.

Hypothesis 4d. Pittman Ostomy Complication Severityndex (OCSI) scores and

Stoma Care Self-Efficacy (SCSES) scores at bas&iand follow-up will be

correlated with Ostomy Adjustment scores (OAI-23at 30 to 60 days post-

operatively.

Construct validity of the newly developed ostomyngdications instrument (OSCI), was
evaluated by examining the relationships amongnagtwomplications, stoma care self-efficacy,
and ostomy adjustment. In order to examine thdioalship among OCSI total scores, Stoma
Care Self-Efficacy scores, and OAI-23 total scoaeslyses using Pearson correlation
coefficients were conducted.

Forty-six percent of the participants scored bellogymean (55.2) on the Ostomy
Adjustment Index-23. Higher scores on the OAI-28idated better ostomy adjustment. A
significant negative correlation of - 0.27 =.04) was observed between total scores on the

OCSI and the OAI-23. These results indicate thetigijgants with higher incidence and severity
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of ostomy complications, had more difficulty adjogtto having an ostomy. These findings are

presented in Table 16.

Table 16. Correlations between Ostomy Complicatio®everity Index and Ostomy
Adjustment Inventory-23 total scores

Variables OCSI Total score OAI Total score p
OCSI Total score =27 .04
OAI-23 Total score =27 .04

Stoma Care Self-Efficacy scores at baselire402,p= .002) and at follow-upré .599,
p=.000) were positively associated with Ostomy Atijeent scores. This indicates that
participants who were more confident in caringtfair stoma, both at baseline and at follow-up,
had higher ostomy adjustment scores, indicatingebatjustment. Stoma care self-efficacy and
factors that influence it may be an important dahed warrants further investigation. These
findings are presented in Table 17.

Table 17. Pearsons Correlations between Stoma Cagelf-Efficacy Scale total scores at
baseline and follow-up, and Ostomy Adjustment Invetory-23 scores

Variables SCSES Total score SCSES Total OAI Total p
(baseline) score (follow-up) score

SCSES Total score A74 402 <.002

(baseline)

SCSES Total score AT74 .599 .000

(follow-up)

OAI-23 Total score .599 .599 .000

In summary, there was a significant inverse retesiip between the development of
ostomy complications and ostomy adjustment ingtusly. The higher the OCSI total score, the
lower the OAI-23 score, indicating that the higtrer incidence and severity of ostomy
complications, the poorer the participants adjustn@ having an ostomy. In addition, there was
a significant relationship between stoma careeffifacy and ostomy adjustment. Participants

who were more confident in caring for their stommag adjusted better to having an ostomy.
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Conclusion

In conclusion, the aims of this study were accashild. Prevalence of specific risk
factors for ostomy complications were determinadidence and severity of early ostomy
complications were described, and two newly devedapstruments were developed and tested.
Two clinically useful instruments were developeddzhon a systematic approach and guidelines
established by DeVellis (2003). These instrumergsevearefully evaluated by an experienced
panel of experts and content validity was establisiPsychometric properties of the ORFI and
OCSsI were examined and both instruments demondteateeptable content validity, inter-rater
reliability and construct validity. Although tot@8IRFI scores and total OCSI scores were not
correlated, the ORFI can be used at the item kevelentify risk factors and the potential for
ostomy complications.

The findings of this study provide valuable infotioa regarding risk factors for the
development of ostomy complications. This studyegated new knowledge about the incidence
and severity of ostomy complications in the eadgtpoperative period. This study also generated
two new instruments that with revision could bedulsg busy clinicians to reliably identify and
measure important risk factors and outcomes (camipdins) that affect care of the patient with

an ostomy.
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CHAPTER FIVE
DISCUSSION

This chapter presents a summary of this studpviet by a discussion of the major
findings. In addition, limitations of the study, ptications for future research, and conclusions
will be discussed.

Summary of the Study

There are more than 800,000 individuals who culydmne with an ostomy in North
America and more than 120,000 new ostomies areéect@mnually (Kelman & Minkler, 1989;
Turnbull, 2003). Complications following the surgicreation of an ostomy are a common and
significant problem for many individuals. Ostomyngalications often have both physiological
and psychosocial aspects. Physiologic ostomy caatpins involve changes of the stoma and
peri-stoma skin (Cottam et al., 2007). Psychosastdmy complications involve the challenges
individuals face in adjusting to living with an osty (Carlsson et al., 2001).

Risk factors that contribute to the developmerasibmy complications have not been
well established in the literature. Study desidfedénces, inconsistent definitions and
terminology, and timing of measurements make ftalift to accurately compare findings about
ostomy risk factors across studies. In additioardhare few valid and reliable instruments
available to measure risk factors, incidence, avesty of ostomy complications. The purposes
of this study were to : 1) identify the most commmk factors that contribute to the development
of fecal ostomy complications; and 2) describeiticelence and severity of early fecal ostomy
complications 30 to 60 days post-operatively. Aoselary objective of this research was to
examine the reliability and validity of two instremis that will: 1) identify the risk factors for
fecal ostomy complications, and 2) identify theidenice and severity of fecal ostomy
complications. Findings of this study provide nevoWwledge about the prevalence of risk factors,
the incidence and severity of ostomy complicatiamsl the psychometric properties of two
newly-developed instruments.
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This prospective, longitudinal study used a coiemeee sample of 71 hospitalized adult
patients who had undergone surgery to create demadlostomy during their hospitalization,
either colostomy or ileostomy. The participantsevexcruited from three sites within a large
healthcare system. Data were collected at two pdintime; baseline (five to seven days post-
operatively) and follow-up (30 to 60 days post-@peely). At each data collection time point,
participants completed two self-administered qoestiires (Baseline, patient survey and stoma
care self efficacy; Follow-up, Ostomy Adjustmendntory and Stoma care self efficacy). In
addition, direct observation and physical assessofahe participant's stoma were performed
and instruments were completed by the investig&aseline, Ostomy Risk Factor Index (ORFI),
and Follow-up, Ostomy Complications Severity Ing@SI)). Thirteen (18%) subjects were lost
to follow-up and did not provide follow-up data. dyarticipants did not show up for follow-up
appointments, two participants expired, and niné@pants did not return multiple phone calls
to schedule the follow-up visit.

The sample consisted of primarily white (96%) ppgvaints. There were nearly equal
numbers of men (52%) and women (48%) and morehbHr{55%) were married or partnered.
More than half the participants had a college etinica30% were employed, and more than 25%
did not have enough finances to make ends meetltRsfowed that 84% of participants had at
least one ostomy complication present 30 to 60 détgs surgery. Almost 60% of participants
experienced leakage of their pouching system aftl %8d peristomal irritant dermatitis. Thirty-
seven percent of participants had stomal pain &4 I3ad stomal or peristomal bleeding. For
37% of participants, their stoma had retractedio level or below. Thirteen percent of
participants had mucocutaneous separation, 2%tbathknecrosis, 5% had stomal stenosis, and
5% had hyperplasia. Forty-six percent of the pigndicts scored below the mean (55.2) on the
Ostomy Adjustment Index-23 (lower scores indicaierpr adjustment).

One strength of this study was the developmentuaedf the Ostomy Complication
Conceptual Model as a guiding framework to exam@h&tionships among risk factors, ostomy
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complications, self-efficacy, and ostomy adjustm&eicause there has been limited use of
theoretical models in ostomy research, there ade wariations in study design, inconsistent
conceptual definitions of constructs, and few valid reliable measures to examine outcomes.
Comparing research findings across studies becuerggifficult. The Ostomy Complication
Conceptual Model was developed by the investiga@sed on a comprehensive review of
literature and extensive clinical experience. TlstoBy Complication Conceptual Model
illustrates the relationship among demographic figskors (age, gender, income, education,
employment, partner status), environmental riskofac(pre-operative education, post-operative
education, stoma care proficiency, stoma site mgrhy WOC nurse, and ADL functioning),
clinical/physiological variables (type of effluestoma/abdomen characteristics, nutrition, BMI,
smoking status, diagnosis, ostomy type, timingusfery, and comorbidities), stoma care self-
efficacy, early ostomy complications, and ostomjsinent.

Two clinically useful instruments were developedrteasure ostomy risk factors and
ostomy complications using a systematic approadrgardelines established by DeVellis (2003).
Psychometric properties of the ORFI and OCSI| wgesrgned and both instruments
demonstrated acceptable content validity (CVI=..@@gr-rater reliability of the ORFI individual
categorical items was tested using Cohen's coeficiappa and ranged 0.40 to 1.0. ORFI total
scores demonstrated acceptable inter-rater retiatiith Pearson coefficient correlation .999.
OCSI individual item Cohen's coefficient kappa resh@.71 to 1.0. and OCSI total score Pearson
coefficient correlation of .999 demonstrating gateele inter-rater reliability. Acceptable
internal consistency reliability for the OCSI wasntbnstrated with Cronbach's alpha of .68.

Discussion of Important Findings

This study provides new knowledge regarding refedidps between risk factors and
ostomy complications. Major contributions of thiady include information regarding incidence
and severity of ostomy complications and importantience of reliability and validity of two
new instruments to measure risk factors and incidemd severity of ostomy complications. In
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addition, important relationships among stoma sattefficacy, ostomy complications, and
ostomy adjustment were found. A discussion of tmesjr contributions are presented in this
section.

Relationships Between Risk Factors and Ostomy Comiphtions

One of the aims of this study was to establishrétegtionship between ostomy risk factors
and the development of ostomy complications. It iwgsothesized that the total ORFI scores
would predict total OCSI scores. Although this hy@sis was not confirmed, relationships among
important individual risk factors and ostomy coroptions were supported by the findings. Risk
factors were measured using the ORFI or colleatwd the medical record. The ORFI consists of
15 risk factor items (age, diagnosis, timing ofgguy, ostomy type, type of effluent,
stoma/abdomen characteristics, stoma care profigiekDL function, pre-operative education
given by WOC nurse, stoma site marking by WOC nux$O status, serum albumin, BMI,
smoking status, and post-operative education diyeWwOC nurse). Scores on each item range
from 1-4 with 1 representing lowest risk and 4 esgnting highest risk. Potentially, the higher the
score the more at risk the patient is for the dgwalent of ostomy complications. Ostomy type,
stoma/abdomen characteristics, BMI, ADL functicionsa site marking by the WOC nurse, and
nutritional status are important risk factors tivate found to be associated with ostomy
complications.

There is overwhelming evidence in the literatui thaving an ileostomy, versus a
colostomy, is associated with higher rate of coogtions (Cottam, 2005; Cottam et al., 2007;
Del Pino et al., 1997; Lefort et al., 1995; Leongle, 1994; Park et al., 1999; Pittman et al.,
2008). In this study, ostomy type was categorizethe ORFI in order from lowest to highest
risk where: 1= sigmoid colostomy, 2= transversestmmy, 3= ascending colostomy, or 4=
ileostomy). Type of ostomy was significantly retate leakagere .31,p=.05) and peristomal
irritant dermatitis k= .26,p= .05). Those participants with a higher scoreji@either ascending
colostomy or ileostomy, were found to have moré&dge and peristomal irritant dermatitis.
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These findings are consistent with other researgties in the literature (Caricato, 2006; Cottam,
2005; Courtney, 2009; Del Pino et al., 1997; Leétral., 1995; Leong et al., 1994; Park et al.,
1999; Pittman et al., 2008).

Stoma/abdominal characteristics were defined bltiage and height of the stoma in
relation to the abdominal surface and skin. Abd@itaracteristics refer to the presence of skin
folds and creases at the stoma site. The ORFtseliciategorical response corresponding to the
level of the stoma in relation to skin and altematin the abdominal pouching surface. In this
study, stoma/abdomen characteristics was signtficanrrelated with painrE .30,p= .05),
bleeding (= .28,p= .05), stomal necrosis< .28,p= .05), retractionrE .57,p= .01),
mucocutaneous separatior (30,p= .05), and overall OCSI total score=(43,p=.01). These
findings indicated that participants with a flatstoma and with more problematic skin folds and
creases around the stoma had higher rates oftgaeding, stomal necrosis, and retraction.

It makes sense that stoma/abdomen characteristigsllwe more problematic in patients
with a higher BMI as the thickness of the abdomawipose layer is greater. Higher BMI can
impact both the height of the stoma and can cause problematic skin folds around the stoma.
Evidence in the literature indicates that abdomaaaitours and BMI influence the development
of ostomy complications (Arumugam, 2003; Cottan)2@Duchesne et al., 2002; Leenen &
Kuypers, 1989; Mahjoubi et al., 2005; Richbourglet2007). In this study, BMI was calculated
from height and weight data obtained from the madiecord. BMI was categorized on the ORFI
in order of increasing risk for complications: 1#B18.5-24.9; 2= BMI 24.9- 29.9; 3= BMI 30-
35; or 4= BMI less than 18.5 greater than 35. The categorical response for &Mhe ORFl is
not linear, therefore, analysis was performed uSipgarman's correlation coefficient. BMI as an
item on the ORFI was positively correlated withikdage (= .44,p= .01), peristomal irritant
dermatitis (= .29,p=.01), and overall OCSI total scorre=(.36,p= .01). Using BMI data as a
continuous variable, it was also found to be pesliyi correlated with retractiom= .28,p=.05),
mucocutaneous separation 26, p= .05), in addition to leakage=36, p= .01), and ostomy
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complication total scora£ 32,p=.05). These findings contribute to and are caestsvith the
evidence that higher BMI is a risk factor assodatéth ostomy complications, specifically
leakage, peristomal irritant dermatitis, retractionucocutaneous separation.

The findings in this study demonstrate that stolmddaninal characteristics and BMI
contribute to the development of several ostomyplmations, specifically leakage, peristomal
irritant dermatitis, pain, bleeding, stomal necspsétraction, and mucocutaneous separation.
Furthermore, regression analysis demonstratedstbata/abdominal characteristigs-(.003) and
BMI (p=.007) were significant predictors of ostomy coicgtions total scores. These findings
indicate that using the ORFI as a risk assessroehtttigher scores on the stoma/abdominal item
predict higher ostomy complication and severitpltstores. Also, higher scores on the BMI item
predict higher ostomy complication total scores.

Another important finding indicated that greated@pendence in activities of daily living
(ADL) function was associated with ostomy complicas. ADL is defined as functions that are
normally performed by the participant in daily g including bathing, dressing, toileting,
transferring, continence (bladder), and feedingZkt al., 1963). The number of ADL functions
participants needed assistance with were tallietheynvestigator and a categorical response was
identified using the ORFI. Higher ADL scores indax greater assistance was needed with
activities of daily living. In this study, ADL furion was inversely correlated with pair=(-.32,
p=.05) and bleeding € -.25,p= .05), and positively correlated with stomal s&8 (= .29,p=
.05). Higher ADL scores were associated with lopan and bleeding scores and higher stomal
stenosis scores. These findings are difficult terppret but one explanation may be that
participants needing more assistance with ADL'sswt performing their own ostomy care and
had a skilled caregiver performing ostomy careedatively, those individuals with lower ADL
scores (are more independent) were more activaribusing more complications?

Nevertheless, the meaning of these relationshipsdkear and requires further study.
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Three major risk factors examined in this study gravide opportunities for WOC
nursing intervention include stoma site marking-pperative education, and post-operative
education. Of these WOC nursing interventions, owlyhaving their stoma site marked was
associated with greater number and severity ammrystomplications, specifically stomal
retraction (= .32,p=.01) and mucocutaneous separatien.@0, p= .05). This results indicate
that participants who did not have their stomasigeked pre-operatively by a WOC nurse had
higher incidence and severity of stomal retractiod mucocutaneous separation. These findings
are consistent with those of studies where haviegstoma site marked by the WOC nurse and
fewer ostomy complications was observed (Bass £1@97; Gulbiniene et al., 2004; Park et al.,
1999; Pittman et al., 2008). The Wound, Ostomy @adtinence Society recently published best
practice guidelines recommending stoma site margiegoperatively to reduce the incidence of
complications and improve self-care (Goldberg, 200addition, a joint position statement was
developed and published by the American Societyadrectal Surgeons and the Wound,
Ostomy and Continence Society (2007) recommendragyepatient undergoing ostomy surgery
have their stoma site marked by a colorectal surge@stomy nurse (American Society of
Colon and Rectal Surgeons Committee Members & Wdastdmy and Continence Nurses
Society Committee Members, 2007). The resultsisfdtudy support the need for these
recommendations.

Finally, in this study, nutrition status was anathgk factor that was associated with
ostomy complications although in directions thateveot expected. Malnutrition has been found
to increase post-operative morbidity, mortalityd @aluration and cost of hospital stay (Chiang,
2007). Although there is no single, effective ladiory indicator for nutritional status, in order to
measure this important factor, nutrition was exadihy collecting data regarding serum
albumin level and number of days restricted frommga(NPO). Unfortunately, only 27 patients
had serum albumin levels documented in their médécard. Therefore, this measure was
omitted from the ORFI total score and was not exachi However, NPO status was shown to be
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significantly associated with a number of ostomgnpbications. NPO status was collected by
review of the physician’s dietary orders for ttegi@nt and identifying the specific number of
days the patient was restricted from eating (NAH®& number of days that the patient was
restricted from eating was categorized using th&IORigher NPO scores indicated more days
restricted from eating. In this study, NPO statas wegatively correlated with bleeding €.35,
p=.01) and overall OCSI total scomre=(-.25,p=.05). The negative correlation indicates that the
longer the patient was NPO, the lower their incadeand severity of bleeding and the lower their
total ostomy complication score. These findingsraeconsistent with current evidence
regarding nutritional status and the link to pgsé@tive complications such as mortality,
morbidity, wound healing, and sepsis (Dempsey.efl8B8; Duncan et al., 2006; Keele et al.,
1997). The findings in our study regarding nutritimay be indicative of the lack of an accurate
nutrition marker to measure this important riskéacThe findings also indicate a need for
revision of the ORFI subscales regarding nutrif@bumin and NPO status). Regardless, further
research is warranted regarding nutrition and theelbpment of ostomy complications.

An interesting finding in this study were the difaces in NPO status found among
study sites. Significant differences in nutritiostdtus were observed across sifes.000).

Eleven of 17 participants (65%) at site 1 were NBxdnore than five days post surgery
compared to only four of 42 (10%) at site 2 and fofull (36%) at site 3. There was no
significant difference in the incidence or sevedfyostomy complications across study sites
although rates of stomal retraction were approagchignificance f=.052).

Finally, while gender has been examined in a échitumber of studies, but these studies
have found no significant relationships betweerdgemand ostomy complications (Duchesne et
al., 2002; Helman, 1990; Pittman et al., 2008).yQmle recent retrospective study in Korea
added new evidence about the relationship betweeday and ostomy complications. In the
study of 1,170 subjects in Korea with an end colost, female subjects had higher incidence of
peristomal hernias (OR 1.5), flush stomas (OR @#Jl, retracted stomas (OR 0.3). Men were
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found to have a higher incidence of hyperplasia (CR (Sung, Kwon, & Park, 2010). Our study
adds new evidence regarding relationships amondegeand ostomy complications where
gender was associated with specific ostomy comdies, including leakage £ .324,p= .05),

and pain (= .269,p=.05) as well as ostomy complication total scgres320,p=.05). When
comparing ostomy complications total scores betweales and females, females had
significantly higher mean ostomy complication ssofe= .02).

Often it is important to note what was not foundewtevaluating study findings. In this
study, no significant relationships were found aghostomy complications scores and age,
partner status, income, employment or educatioa.latk of a relationship between age and
ostomy complications is especially interesting.

The average age of participants in this study wagears old ranging from 22 to 86
years, in contrast to the average age reportdukifiterature of 67 years or older. In several
studies, older age has been consistently associdiiethe development of ostomy complications
(Caricato, 2006; Harris et al., 2005; Helman, 1998hjoubi et al., 2005; Park et al., 1999;
Pittman et al., 2008; Sung et al., 2010). Six ekthstudies reported age was positively associated
with increased risk of ostomy complications (Cain¢c2006; Harris et al., 2005; Helman, 1990;
Mahjoubi et al., 2005; Park et al., 1999; Sund.e2810). Only one of these studies found that
age was inversely related to the severity of gkitation (o= 0.022), leakagepE 0.007), and
difficulty adjusting to an ostomypgE <0.001). Younger subjects were more likely to report
increased severity of all three of these compliceti(Pittman et al., 2008). However, in a recent
study of 679 participants, age was not associattidtiae development of ostomy complications
(Liu et al., 2010). Although the findings in outdy did not indicate a significant association
between age and ostomy complications, age did apprsignificance as a predictor of ostomy

complications j§= .053).
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Ostomy Complications Incidence and Severity

This study contributes valuable information regagdhe incidence and severity of early
fecal complications. Fifty-two (84%) participantsweloped at least one ostomy complication 30
to 60 days post-operatively. Ostomy complicatioagehbeen reported to be common in the
patient with an ostomy and our findings are coesistvith this (Ratliff et al., 2005). Leakage
was one of the most commonly occurring complicatidih almost 60% of the participants
experiencing this problem. Peristomal irritant datitis was the next most commonly occurring
complication with 50% of the participants experiegdt. This is consistent with other research
that has reported peristomal irritant dermatittesaf 55% (Colwell, et al., 2001).

Stomal pain (42%), retraction (39%), and stomaéting (32%) were the next most
common complications found in our study. Finalhye teast commonly occurring complications
were mucocutaneous separation (14%), stoma stgi386)s hyperplasia (5%), and stomal
necrosis (2%) respectively. Again, these findingsansistent with other research reported in
the literature (Colwell, et al., 2001; Salvadale2208).

The issue of timing of complications may be impattas we consider the low incidence
of a few of the ostomy complications (stomal stésdsyperplasia, and stomal necrosis) that
occurred in this study. The low incidence may desti@te that these complications occur later
than 30- 60 days post operatively. The OCSI mayigeimproved measurement of early
complications if the complications with the lowestidence were omitted. Alternatively, with
revision to include parastomal hernia and prolafree©OCSI may provide a more complete
measurement of both early and late ostomy comitat

An important and unique element in this study tismeasurement of both the
incidence and severity of ostomy complications sTihiportant information is not found
elsewhere in the literature. For example, 11% efgérticipants in this study had leakage more
than once a day and 20% had moderate to sevestgueai irritant dermatitis. In practical terms,
this means 20% of the participants had not onsa and irritation around their stoma but also
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loss of epithelial tissue similar to a second dedmern. Almost 10% of study participants rated
their stomal pain as 7 or greater. Thirty nine petdiad a stoma that was at skin level or below
which often leads to leakage and peristomal irtitemmatitis. The majority of those with stomal
bleeding had superficial stomal bleeding, but 2% $tamal bleeding that required medical
intervention (sutures or transfusion). No othedms were found that reported ostomy
complication severity in the detail provided byngsthe OCSI.

Instruments to Measure Risk Factors and Ostomy Comlations

Psychometric properties of two newly developedrimsents were tested in this study;
the Ostomy Risk Factor Index (ORFI) and the Ost@uoynplication Severity Index (OSCI). The
ORFI demonstrated acceptable content validity (C¥.B). Expert ratings also provided evidence
of content validity for clarity, comprehensiveneasd appropriateness. The ORFI demonstrated
acceptable inter-rater reliability for 10 of the ileins k=1.0) and an excellent correlation of total
scores between raters-(.999,p= .035).

The OSCI demonstrated acceptable content vali@i€ 0.9). Expert ratings also
provided evidence of content validity for clariggmprehensiveness, and appropriateness. The
OCSI demonstrated acceptable inter-rater relighidit all of the itemskK=.71- 1.0) and
excellent correlation of total scores between safer .999,p= .000). Internal consistency
reliability for the OCSI was supported by a Crortbatpha of .68r(= 9).

There are few valid and reliable instruments inlifieeature for ostomy research and
those that are available measure the psychos@patts of having an ostomy rather than
physiological outcomes. Recently, an instrument deasloped to measure peristomal skin
lesions (McCann, 2010). However, this instrumens Yiraited to measuring skin injury around
the stoma and did not address complications inuglthe stoma such as mucocutaneous
separation, retraction, stomal stenosis, stomabses; pain, or bleeding. Content validity for this
instrument was demonstrated with a CVI of .94 (Beital., 2010). There was no report of
reliability testing or other psychometric propestier this instrument.
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Recently, another method for diagnosing and selgdteatment options for ostomy
complications was reported. Investigators develgpedlgorithm to facilitate a uniform approach
to diagnose and treat ostomy complications. Howeties algorithm has yet to be validated
(Kalashnikova, Achkasov, Fadeeva, & Vorobiev, 2011)

Our study findings provide evidence of reliabilggd validity of two new clinically
useful instruments to measure risk factors andrigg\we ostomy complications. Each instrument
is brief, easy to use, and clinically practicalspite of the finding that the total ORFI scored an
the total OCSI scores did not correlate as expetitedORFI and OCSI provide additional
resources for the researcher and busy practitiongocument and measure ostomy risk factors
and complications for patients with an ostomy.

Relationships among Stoma-care Self Efficacy, OstgmComplications, and Ostomy
Adjustment

Other major contributions of this study are thatiehships found among several other
variables included in the Ostomy Complications (&mtoal Model; stoma care self-efficacy,
ostomy complications, and ostomy adjustment. Sélfeey, or the “strength of one’s
convictions in his/her own effectiveness" explanside range of coping and behaviors when
studying the adjustment of patients to multiple deds of illness or disease (Bandura, 1977).
Task-specific self-efficacy is defined as the exation regarding one’s ability to perform a
specific task or behavior (Bekkers et al., 1998)f-8fficacy is especially pertinent when
considering the technical aspects of ostomy manageand pouching procedures.

Ostomy adjustment has been described as the oirapaltt of the stoma on
psychological, social and sexual functioning, as@eed by the patient (Simmons et al., 2007).
In a study examining ostomy adjustment and itgigeiahip with stoma acceptance and social
interaction, the investigators found that ostomjysithent was associated with stoma care self-

efficacy (p=.0001) (Simmons et al., 2007).
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In this study, we examined the relationships agr&toma care self-efficacy, ostomy
complications, and ostomy adjustment. We measuogdascare self-efficacy at two time points;
at baseline and at follow-up. Stoma Care Self-Bfficscores at baseline did not predict Ostomy
Complication Severity Index total scores at 30-&9sd However, Stoma Care Self-Efficacy
scores at follow-up were negatively associated @skomy Complication Severity scores ¢
300, p=.05). This indicates that participants with lowema care self-efficacy scores had higher
ostomy complication scores, meaning the less cenfithe participant was in their stoma care,
the more ostomy complications that they had. THieséngs could also be interpreted as those
participants with more ostomy complications had lesnfidence in their ability to care for their
stoma. These findings lead us to question, whichexofirst, ostomy complications or confidence
in caring for the stoma? This is an important figdiindicating that stoma care self-efficacy and
the factors that influence it is an area that waséurther study.

Ostomy adjustment has been defined as "the ovemadict of the stoma on
psychological, social, and sexual functioning as@eed by patients" (Simmons et al., 2007).
Psychosocial ostomy complications involve the @magks individuals face living with and
adjusting to the ostomy (Carlsson et al., 2001tdotet al., 2007). Some of these challenges
involve body image concerns, intimacy concernsirreto recreational and social activities,
while living with an ostomy and is often a signifitt challenge to the post-operative adjustment
of having an ostomy. Successful psychosocial agijest is often the key to full recovery and
return to pre-surgery level of functioning (Olbhsd 983).

In addition to the relationship between stoma sattefficacy and ostomy
complications, we also examined the relationshipveen ostomy complications and ostomy
adjustment. In this study, Ostomy Complication Sityéndex total scores were inversely related
to Ostomy Adjustment scoress=(-.265,p= .05). Participants who had more difficulty adjugtin
to having an ostomy, had higher incidence or mexere ostomy complications. To summarize,
incidence and severity of ostomy complications associated with the participants adjustment
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to their ostomy and their confidence in caringtfair ostomy. This is another finding that leads
us to question, which comes first, ostomy compiaces or the ability to adjust to having an
ostomy? Does the presence of complications lepdaoer adjustment? Does better adjustment to
having an ostomy lead to fewer complications? Th@edmportant questions and these findings
indicate that ostomy adjustment and the factorsitilence it is an area that warrants further
study.

In our literature search, no studies were fouiad s$pecifically examined relationships
between ostomy adjustment and ostomy complicatidaosiever, one study did report that the
technical difficulty of managing an ostomy was thest frequently encountered problem area
(84%) and was negatively correlated with psycha@da@ajustment (Follick et al., 1984).
Technical difficulties are commonly encountered whstomy complications (leakage, irritant
dermatitis, etc.) occur and a complicated poucpiragedure is necessary. The findings of our
current study provide important new knowledge rdijay the inverse relationship between
ostomy complications and ostomy adjustment. Thiesknigs are consistent with the
relationships of variables depicted in the Ostoroyn@lications Conceptual Model.

In order to better understand the relationshipraggioma care self-efficacy, ostomy
complications, and ostomy adjustment, we also exadiihe relationship between stoma care
self-efficacy at follow-up and ostomy adjustmentil& baseline self-efficacy scores did not
predict later adjustment, we observed that Stoma Salf-Efficacy scores at follow-up (30 to 60
days post-operatively) were positively associatétd ®@stomy Adjustment scores<.599,p=
.01), indicating that the more confident particitsawere in caring for their ostomy at follow-up,
the better they adjusted to having an ostomy. Thes@énportant findings when considered in
light of the study of 239 veterans by Pittman aolieagues (2008). This study found that
difficulty adjusting to an ostomy predicted HeaRblated Quality Of Life (HRQOL)p= < .001)
(Pittman et al., 2008). Participants who adjusted t® having an ostomy, had better quality of
life. Stoma care self-efficacy may be an importanicept to examine and target as an outcome
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when developing interventions to improve ostomyatipent. Stoma care self-efficacy, ostomy
complications, and ostomy adjustment are importantepts when considering the care of a
patient with a new ostomy and this study providasiable evidence related to the associations
between these variables.

In summary, this study provides new knowledge reigarrisk factors associated with
the development of ostomy complications. In additiwo risk factors were found to predict
ostomy complications; stoma/abdomen characterigires007) and BMI p=.002). As the
momentum for evidence-based practice accelerdesiged for standardized language and
validated tools for ostomy care becomes compe(Bwgjtz et al., 2010). This study's findings
provide evidence of reliability and validity of twew instruments to measure risk factors and
incidence and severity of ostomy complicationsadidition, stoma care self-efficacy and ostomy
adjustment were found to be associated with in@demd severity of ostomy complications and
are important concepts that should be considerétkicare of the patient with a new ostomy.

Limitations

Several limitations should be noted when interpgethe results of this study. One
important limitation was the use of two newly esitdied instruments, the Ostomy Risk Factor
Index (ORFI) and the Ostomy Complications Sevdntex (OCSI). Because no other appropriate
instruments were identified to measure ostomy camafibns and their severity or ostomy risk
factors, it was necessary to develop two new ins#nts for this study.

Another limitation of this study was the small séengize used to examine inter-rater
reliability. Due to unforeseen circumstances onyrall number of subjects were included in these
analyses and further reliability testing is recomded. Notwithstanding, it should be noted that the
ORFI demonstrated acceptable content validity amdr-rater reliability and the OCSI
demonstrated acceptable content validity, intezfredliability, and internal consistency reliatyili

Another limitation relates to the presence of eigmared, expert WOC nurses at each study
site. In this study, expert WOC nurses providedgperative education, stoma site marking pre-
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operatively, post-operative education, and ongostgmy management during the patients'
hospital stay. Therefore, generalizability of résuhay be limited to those healthcare settings with
WOC nurses. There is limited data regarding theaketumbers of expert WOC nurses employed
in acute care settings but we know they are noaygdvavailable in every acute healthcare facility
and many smaller systems do not offer this advalees of nursing care. These settings may
provide a different level of care and have différ@stomy outcomes including complication rates.
Complication rates between settings have not bem&ively studied and differences may be
difficult to evaluate due to the potential numbécanfounding factors (patient acuity, number/type
of surgeries, provider/clinician expertise, WOCswmipresence, etc.).

Finally, the potential for selection bias may betaer limitation of this study. This sample
may not represent the average population undergmstagny surgery. In this study, the majority of
subjects were recruited from two large urban heatth hospitals. One facility was an academic
teaching hospital setting and the other a largeeL&vVrauma Center. The population within these
two sites were critically ill or had multiple contdities and high acuity. Fortunately, this study
was able to enroll a small number of subjects feosmaller community acute care facility that may
be more representative of smaller healthcare gettithe addition of the smaller community
hospital setting increased the generalizabilitjhef study findings.

Implications for the Future

This study has important implications for the fietim two major areas; research and
clinical practice. One major strength of this stuehs the use of the Ostomy Complication
Conceptual Model as a guiding framework for idetii§ specific risk factors, ostomy
complications, self-efficacy, and ostomy adjustm&eicause the use of theoretical models in
ostomy research has been limited, there are vami@tn study design, inconsistent definitions
and terminology, and few valid and reliable measdoe data collection. Comparing research
findings becomes very difficult. The use of a cqgatoal model when developing a research study
is helpful as it contains the concepts and orgaioizahat lead to development of the variables
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and the testable hypotheses. The conceptual madkdggthe choice of empirical indicators
(Fawcett, 2005). This study design and use of eréteal model specific to ostomy issues
provided a structured and systematic approachamaing ostomy complications and the
factors that may influence them.

Another major contribution of this study is the dipment and testing of two new
instruments to measure risk factors and ostomy tioatjpns for the researcher. In an area where
there are limited instruments available, theseumsénts, with revision, provide reliable and
valid methods for measuring ostomy risk factors asttmy complications.

The findings of this study have important implicais to the clinical practice of
healthcare providers who care for these patiemtfjding surgeons, WOC nurses, and bedside
nurses. The findings provide valuable contributitimthe existing evidence regarding the
outcomes of this common surgical procedure. Refwlis our study also provide new
knowledge that may guide the development of inteieas to avoid or decrease the severity of
ostomy complications.

The ORFI and the OCSI are instruments that havat gratential to be easily translated
into clinical practice. They provide an objectivetimod for examining potential risk factors and a
method to measure the presence and severity ahgstomplications. The format and brevity of
both instruments make them easy to use and apl@itakhe clinical setting. For example, the
ORFI could be used in the immediate post-operatereod to identify individual risk factors
prior to discharge in order to target appropriasetthrge plans. The OCSI could be used to
objectively measure the severity of early ostomyplications and subsequent improvement or
worsening of those complications.

These instruments have great potential for useolly the researcher and the clinician but
there is an opportunity for improvement with appraie revision and testing. For example, the
findings of this study indicate that revising théntion items (albumin and NPO status), merging
ostomy type into three categories (sigmoid colosgtamscending and transverse colostomy, and
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ileostomy), and examining ADL categories of the ORIy be beneficial. Findings also indicate
that with the addition of late-occurring complicats (prolapse and parastomal hernia, the OCSI
could be used to measure the incidence and seweétityth early and late ostomy complications.

Finally, the findings regarding stoma care sditaty, ostomy complications and
ostomy adjustment have important implications. Titeeature demonstrates that ostomy
complications occur frequently and that adjustneamt be difficult for individuals living with an
ostomy. Not only does the individual have to copin & serious and often life-threatening
diagnosis but the placement of an ostomy requiggsficant changes to one’s lifestyle.
Individuals with an ostomy face difficulty adjusgino and coping with their new ostomy, social
isolation, occupational changes and challengesily tiving. Ostomy complications make
adjustment even more difficult because they ofegpuire complex ostomy management
techniques causing interruption of daily, occupalpsocial, and physical activities. Despite the
many improvements that have occurred in the manageai an ostomy, including advanced
surgical techniques/procedures and innovative reanay equipment, ostomy complications
continue to commonly occur. This study generatgubirtant new knowledge for both the
researcher and the clinician regarding potentedsfor intervention development. Stoma care
self-efficacy, ostomy adjustment, and risk facioatributing to ostomy complications are
important areas of investigation for future reskarc

Conclusion

Research has shown that ostomy complications rvegaffect the quality of life for
individuals living with an ostomy, and often resial{physical and psychosocial limitations for
these individuals and their families (Pittman et2008). Not only does the person with an
ostomy have to cope with a serious and often tifedatening diagnosis, but the placement of an
ostomy requires significant changes to one’s WestThe findings of this study provide
important information regarding risk factors spiecib the development of ostomy
complications. This study findings also confirm thailable evidence that ostomy complications
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are a common problem following ostomy surgery (8ni©92). This study used a prospective
longitudinal design, consistent definitions andrtieology, and well-defined timing of
measurements. In addition, this study providedevie of reliability and validity for two new
instruments to measure risk factors and severigstdmy complications. These instruments,
with revision, may provide additional resourcestfeer WOC nurse and other healthcare
providers when providing care to those individusith new ostomies.

This study makes important contributions to thelewce related to ostomy
complications and risk factors. Studying the inoickeand severity of ostomy complications and
the factors that lead to the development of suchptications contributes new scientific
knowledge and provides a foundation upon whichuitdifuture research. This new information
may potentially lead to the development of intetiars that will improve care and quality of life

for individuals living with an ostomy.
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Appendix A: Pittman Ostomy Risk Factor Index (ORFI)

Baseline: 5-7 Days Post surgery

Pittman Ostomy Risk Factor Index Time

S

ubject ID:

For each item assign the score above the correspang description and document in the Total column orthe right. Then total all risk factors

for total score.

1 2 3 4 Total
Risk Factor v v v v
Age 18-49 50-59 60-69 70+
Diagnosis Colon Cancer Rectal Cancer IBD (Chrohn’s, UC) Obiagnosis

(diverticulitis, trauma,
other)

Timing of Surgery Planned/scheduled XXXXXXXXXXXXXXXXKXK XXXXXXXXXXX KKK Emergent
Ostomy Type Sigmoid Colostomy Transverse Colostomy Ascendinpp&omy lleostomy
Type of Effluent Solid Formed, Soft Thick liquid Liquid

Stoma/Abd
Characteristics

Above skin level, round,
flat pouching surface

Above skin level, oval, Ming
alterations in peri-stoma ab
surface

Skin level, round or oval, pé
dstoma skin folds/creases
problematic

erBelow skin level, oval,
deep peri-stoma skin
folds/creases

Stoma Care Proficiency
(Patient or Caregiver)

Independent/Competent
0 cues

—Requires minimal assist= 1
verbal cues

+ARequires moderate assist3
verbal cues

Unable/incompetent=
unable without hands-g
WOC assistance

ADL Function

Independent in all 6 ADL

. Minimal= dependent in 1-2

Moderate= dependent in 3-

4 Total assistance=

functions ADL functions ADL functions dependent in 5-6 ADL
functions
Pre-operative Education All components received 2 components received Ipoorent received No preop education

By WOC Nurse

received

Stoma Site YES XXXXXXXXKXKKKKXXXXXKXXXH XXXKXXKXKXXXXKXXXXXXXXXX| NO
Marked by WOC Nurse X
NPO Status NPO < 24 hours NPO 1-2 days NPO 3-4 NEZdays




VT

Serum Albumin

>3.0 g/d

2-2.9 g/d|

1.0-1.9 g/di

<1.0 g/d|

BMI

Normal- 18.5-24.9

Overweight- 24.9-29.9

Severe @p&9-35

Underweight- <18.5
Morbid Obesity- 35+

Smoking status Nonsmoker Past ex-smoker (> 2 mo) Recent ex-smek2mo) | Current smoker
Post-operative All items 3-4 items 1-2 items No post education
Education received

Total

»
»




Pittman Ostomy Risk Factor Index (ORFI)
Instructions for Use

Complete the ORFI 5-7 days post surgery or prior talischarge. For each item write the
number (1 to 4) that corresponds to the appropriate category and mark in the Total column
on the right.

1. Age (medical record or patient survey). Score 1= 8149, 2= age 50-59, 3= age 60-69,
or 4= age 70 or greater.

2. Diagnosis (medical record). Mark the corresponding scordHe primary diagnosis
related to the creation of the ostomy. Score lercohncer, 2= rectal cancer, 3= IBD
(Crohn’s or Ulcerative Colitis), or 4= other diagi®(diverticulitis, trauma, or other).

3. Timing of surgery (medical record). Mark 1= planned or schedulagety or 4= for
emergent surgery.

4. Ostomy Type(medical record). Mark 1= sigmoid colostomy, 2anisverse colostomy,
3= ascending colostomy, or 4= ileostomy.

5. Type of Effluent (observation). Mark the appropriate score fordbmesistency of the
effluent or stool in the pouch. Mark 1= solid stoothe pouch, 2= formed but soft stool,
3= thick liquid (not formed) stool, or 4= liquidostl.

6. Stoma/Abdomen Characteristi¢ebservation). Mark 1= stoma that is abske level,
stoma is roundand surrounded hy flatbbdominal pouching surface, 2= stoma that is
aboveskin level, is ovaland surrounded by minaiterations in abdominal pouching
surface, 3= stoma that is skin levislround or ovaland surrounded by abdomen that has
skin folds/creases that are problematic4= stoma that is beloskin level, ovaland
surrounded by deep abdominal skin folds/creaséstharoblematic.

7. Stoma Care Proficiencyobservation). Mark the appropriate score thatdbes the
patient orcaregiver’s proficiency. Mark 1= the patientaaregiver that is independent
and competent in completing the pouch change; 8p#tient ocaregiver that requires
less than 3 verbal cues to complete the task; 8pdtient ocaregiver that requires 3 or
more verbal cues to complete the task; or 4= thieqtsor caregiver that is unable to
complete the task without hands-on assistance fheiVOC nurse.

8. ADL Function (patient survey). ADL Functions include bathidgessing, toileting,
transferring, continence (bladder), and feedingrikMar the patient that is independent in
all 6 ADL functions; 2= dependent in 1 or 2 ADL fitions; 3= dependent in 3-4 of the
ADL functions; 4= dependent in 5-6 ADL functions.

9. Pre-operative Educatiofpatient interview). Ask the patient, Did the @sly (WOC)
nurse explain: 1) how your intestines or bowelskqyes/no); 2) what kind of surgery,
or operation, you will have (yes/no); and 3) whati gan expect after your surgery
(yes/no)” Tally the “yes” responses and Mark 1%e8ns, 2= 2 items, 1= 1 items, or 4=
No items.

10. Stoma Site Marked by WOC Nurggatient interview and medical record). Ask the
patient “Did you have the stoma site marked besoirgery by the WOC nurse?”. The
information may also be collected from review d# thedical record. Mark 1= YES and
2= NO.

11. NPO Status(medical record). Mark 1= NPO less than 24 ho2ts;NPO 1-2 days; 3=
NPO 2-4 days; 4= NPO greater than 5 days.

12. Serum Albumin Level(medical recordd Mark 1= albumen level of greater than 3.0, 2=
albumen 2-2.9. 3= albumen of 1.0-1.9, 4= albumes tkan 1.0

13. BMI: (Obtain height and weight from medical recordyi@e weight in kilograms by
height in meters squared. Mark 1= BMI 18.5-24.9BMI 24.9- 29.9; 3= BMI 30-35; or
4= BMlI less than 18.5 agreater than 35.
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14. Smoking statug(patient survey). Mark 1= nonsmoker and has nem@ked; 2= quit
smoking greater than 2 months ago; 3= quit smolkieg than 2 months ago; or 4=
current smoker.

15. Post-operative Educatiofpatient interview). Ask the patient, “Did thetasy (WOC)
nurse explain: 1) the ostomy surgical procedurs/(@, 2) how to obtain your ostomy
supplies (yes/no), 3) how to empty the pouch (y&s#4) how to change the pouch
(yes/no), and 5) your diet with an ostomy (yes/ho)ally the “yes” responses and mark
1= all items; 2= 3-4 items; 3= 1-2 items; or 4= i&ns).
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Appendix B: Medical Record Review

Subject ID:
Date:

Investigator Initials:

Diagnosis:
1  Colon Cancer
2 Rectal Cancer
3___IBD
4 Other (Diverticulitis, Trauma, other)

Timing of surgery:

1  Planned
2 Emergent

Ostomy type:
1 ___ Sigmoid Colostomy
2 Transverse Colostomy
3 Ascending Colostomy
4 lleostomy

Stoma site marked pre-operatively:
1 Yes
2 No

Most Recent Serum Albumin:

NPO status: (No. of days)

1 < 24 hours

2 1-2 days

3 3-4 days

4 5 days or more
BMI:

Height:

Weight:
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Appendix C: Patient Survey
5-7 days Post Surgery Subject ID:

This group of questions will provide us with important information about you. Please
answer the following questions by completing or ctiking the appropriate space.

1.

2.

What is your age? years
What is your gender?

1. Male
2. Female

Are you currently....

1. Married or living with a partner
2. Single, never married
3. Widowed, divorced, separated

Who will be primarily responsible for caring for yioostoma?

1. Self
2. Spouse/partner
3. Other, Specify:

Are you of Hispanic or Latin origin, such as Cublsiexican American, Puerto Rican,
South or Central American?

1. Yes
2. No
3. Unknown

What is your race?

African American or Black

White

American Indiana or Alaska Native
Asian

Native Hawaiian or other Pacific Islander
Unknown or Other: Please specify:

ogarwnNE

What is the highest grade or year of school thathave completed?

Less than High School

High school, Diploma or GED

Vocational school (e.g. Technical/secr@fbusiness)
Some college

Graduated from college with 4 year degre

At least some graduate work

Completed graduate degree

No ok whE
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8. Considering your household income from all soufteday), would you say you are:

1. Comfortable
2. Just have enough to make ends meet
3. Do NOT have enough to make ends meet

9. What is your current employment status?

1. Employed full-time

2. Employed part-time
3. Not currently employed
4. Other: Please specify:

10. Has your doctor ever told you that you have: (®hadtthat apply)

Heart problems
High blood pressure
Diabetes or high sugar
Cancer
Rheumatoid Arthritis
Osteoarthritis or Degenerative Arthritis
Lung problems
Kidney disease
Ulcer or Stomach problems
10. Liver problems
11. Anemia or blood disease
12. Back pain or back problems
13. Depression
14. Other
Please specify

CoNoRrWNE

11. Do you need assistance in:

Bathing
1. Yes
2. No
Dressing
1. Yes
2. No
Toileting (going to the bathroom)
1. Yes
2. No
Transferring from bed to chair
1. Yes
2. No

Continence (controlling your bladder)
1. Yes
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2. No
Feeding yourself

1. Yes

2. No

12. Are you currently a smoker (check one)?

No, | have never smoked

No, | quit more than 2 months ago
No, | quit less than 2 months ago
Yes, | currently smoke

PwnE

Thank you for taking the time to answer these quegins. The information you have
given is appreciated.

Please return the survey to the Ostomy Study Team.
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Appendix D: Stoma-Care Self-Efficacy Scale (SCSES)
5-7 days post surgery 30-60 Days post surgery  Subject ID:

STOMA-CARE SELF-EFFICACY SCALE
(Bekkers, 1996)

Circle who is completing: 1.-Patient, 2.-Careger
1 2 3 4 5

Mark an X in the
column that indicates Not Slightly Fairly Highly Extremely
how confident you feel | confident | confident | confident | confident | confident
in response to each item

1. Apply the stoma
collection materials
before leakages
appear?

2. Prevent having
leakages?

3. Take care of the
stoma in the right
way at home?

4. Prevent having skin
problems?

5. Prevent having
stoma bleeding and
damage?

6. Apply the stoma
collection materials
in the way you
learned to do?

7. Prevent having
obstruction?

8. Follow the WOC
nurse’s instructions
for handling the
stoma?

9. Follow the doctor’'s
advice for taking
care of your stoma
and nutrition
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pattern?

10. Take care of the
stoma in the right
way outdoors?

11.Take care of the

stoma when you are
iln?

12.Wear most of the
clothes you like?

13. Carry out light
duties in and around
the house (for
instance washing up
and gardening)?

TOTAL
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Appendix E: Ostomy Adjustment Index-23 (OAI-23)
30- 60 Days Post Surgery

Subject ID:

The statements below relate to how you feel aboubyr stoma. For each statement please
insert a in one of the boxes, “Strongly Agree” to StronglyDisagree” to indicate your
agreement with the statement. Please try to answail of the questions.

range of activities.**

Strongly | Agree | Unsure | Disagree| Strongly
Agree Disagree

1. Ifeel that | have recovered from
my stoma operation.

2. | don't like to touch or see my
stoma.**

3. | have a meaningful life even
with a stoma.

4. | enjoy food and drinks as much
as | did before my stoma.

5. My stoma inhibits me from
having a proper bath or
shower.**

6. | sleep well without worrying
about my stoma.

7. Because of my stoma | feel | am
no longer in control of my life.**

8. | am reluctant to mix socially
since having my stoma.**

9. | have now accepted my stoma as
part of my body.

10. I cannot get over the shock of
having a stoma.**

11. Because of my stoma | limit my

12.

Because of my stoma | feel that |

will always be a patient.**

13.

| am always conscious that my

stoma may leak, smell or be

152




noisy.**

Continued next page....

14.1 have accepted the changes in my
appearance which were caused by
the stoma.

15. | am grateful that the stoma has
given me a new lease of life.

16. Caring for my stoma is difficult.

17. | feel that | am less sexually
attractive because of my stoma.**

18. | feel angry about having a
stoma.**

19. Despite my stoma | feel | have a
rewarding life.

20. | will be able to manage my
stoma in the future.

21. | am always anxious about my
stoma.**

22. With my stoma | feel that my
life-threatening experience has
passed.

23. | can engage in a variety of
activities despite having a stoma.

**Reverse Scored Copyright 2005, Univsity of Hertfordshire

Stoma PAIN:

Please chooseifcle) a number from 0 to 10 that best describes your sina pain:
0 1 2 3 4 5 6 7 8 9 10
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Appendix F: Pittman Ostomy Complication Severity Index (OCSI) Time 2: 30-60 Days post surgery

Subject ID:

PITTMAN OSTOMY COMPLICATION SEVERITY INDEX

For each item mark the score that corresponds to thdescription and mark in the Total column on the ight. Then total all items for

No pain or discomfort,
Output normal

Occasional discomfort.

No output x>6 hrs,
Abd pain and distention.

total score.
Complication: 0 1 2 3 Total
v v v v
Leakage None Approx. 1-2x/mo Approx. 1-2x/wk Approx. 1-2aid
Peristomal None Mild- erythema or rashModerate- Severe-
Irritant but no skin loss. Skin | Rash with skin loss <50% peri-| Skin loss >50% peri-stoma
Dermatitis intact stoma
Pain 0 1,2,3 4,5,6 7,8,9, 10
99 1) 0" )
~ -, -
Bleeding-stoma | None Superficial; Moderate-persistent bleeding | Severe-requiring advanced
or peristoma Stopped easily requiring prolonged pressure | medical intervention (sutures
>10 min, AgNO3, cauterization,| transfusion)
or hemostatic agent
Stomal Necrosis| None Stoma dusky Stoma btabk % or greater Stoma black/dry > 50%
Stomal Stenosis None Stoma OF<fyit Stoma Os < %digit diameter, Unable to insert any digit int
diameter, Ribbon-like output, stoma os,

Retraction Stoma above | Stoma level with skin Stoma below level of skin Unable to see stoma
skin level Or
Stoma >2cm below skin
Mucocutaneous | None 1%- 49% 50%-74% 75 %- 100%
Separation
Hyperplasia None 1%-49% 50%-74% 75%-100%

Total

v




Pittman Ostomy Complication Severity Index (OCSI)
Instructions for Use

Complete the OCSI 30 days post surgery. For eactem mark the number (0 to 3) that
corresponds to the appropriate category and mark irthe Total column on the right.
The total all items for a Total score.

1.

Leakage (patient interview & observation). Ask the patien caregiver, “Have you had
any leakage of ostomy drainage that interfered thighseal of the skin barrier in the past
30 days?”. If yes, ask how often, “approximatel fimes in past 30 days, or
approximately 1-2 times per week, or approximaleRtimes per day?”. Mark 0= no
leakage; 1= leakage that occurred approximatelyii@s in past 30 days; 2= leakage
that occurred approximately 1-2 times per weel3-oleakage that occurred
approximately 1-2 times per day.

Peristomal Irritant Dermatitigpatient interview & observation). Ask the patien
caregiver, “ Have you had any skin irritation arduhe stoma in the past week?” If yes,
ask how much, “redness, or rash but no skin lodss&m is intact, or redness, or rash
with skin loss that is less than 50% around theatmr redness, or rash with skin loss
that is greater than 50% around the stoma?”. Markdperistomal irritation; 1=
peristomal erythema, redness, or rash but no skdnd skin is intact; 2= peristomal
erythema, redness, or rash with loss that is hess 50% of peristoma skin; 3=
peristomal erythema, redness, or rash with logdslmeater than 50% of peristoma skin.

Pain (patient interview). Ask the patient to rate thgiesent stoma pain using the scale
on the OCSI. Mark 0= no stoma pain; 1= stoma pal br 3; 2= stoma pain 4, 5, 6; 3=
stoma pain 7, 8, 9, or 10.

Bleeding (patient interview & observation). Observe thensa for present bleeding. If
there is no present bleeding, ask the patientregozer, “Have you had any bleeding
from the stoma or around the stoma in the past Wdéles, ask how much, 1)
superficial and stopped easily, 2) Moderate anptd after 10 minutes of pressure, or
3) Severe and did not stop and had to see a ddttok 0= no stoma or peristoma
bleeding; 1= stoma or peristomal bleeding thatijsesficial and stopped quickly; 2=
stoma or peristomal bleeding that is persistentragdires either prolonged presskid
minutes, AQNO3 cauterization or hemostasis agenst8ma or peristomal bleeding that
requires advanced medical intervention (suturésoisfusion).

Stomal Necrosig(observation). Mark 0= no stomal necrosis, stenank and moist; 1=
dusky stoma; 2= stoma that is less than or equa0% black; 3= stoma that is greater
than 50% black.

Stomal Stenosigobservation). Mark 0= stoma os that has no sierar narrowing; 1=
stoma os that is less thafi digit diameter, with ngain or discomfort andutput is
normal; 2= stoma os that is less th&rd&it in diameter, has ribbon-like output, anith
occasional abdominal discomfort; 3= stoma os thaniable to accommodate tHe 5
digit, no output x 6 hours or greater, amith abdominal pain and distention.

Retraction (observation). Mark 0= stoma is above skin letelstoma is level with the
skin; 2= stoma is below skin level; 3= stoma isatgee than 2 centimeters below skin
level oris unable to be visualized.
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8. Mucocutaneous Separatiqiobservation). Mark 0= no separation of the stémoin the
mucocutaneous junction; 1= 1-49% separation oftbma from the mucocutaneous
junction; 2= 50-74% separation of the stoma fromrtlucocutaneous junction; 3= 75-
100% separation of the stoma from the mucocutangeogson.

9. Hyperplasia(observation). Mark 0= no hyperplasia arounddieena; 1= hyperplasia
that is 1-49% around stoma; 2= hyperplasia thd9i34% around stoma; 3= hyperplasia
that is 75-100% around stoma.
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Appendix G: Literature Review Table

LS

Source Sample and Design Variables/Instruments Findgs and Comments

Arumugam PJ, Bevan Prospective descriptive BMI, diabetes and emergency surgery were
L, Macdonald L, design. significant risk factors. Pre-operative siting
Watkins AJ, Margan n= 97 patients over 1 yr by stoma nurses and the grade of operating
AR, Beynon J, Carr surgeon did not affect the outcome.

ND

Colorectal Diseases

Baldwin, C., Grant, = Mixed method. Comparing male veterans with The higher spiritual scoring group was

M., Wendel, C., n= 120 spiritual total QOL scores in the more likely to be married, older, report
Rawl, S., Schmidt, Purpose- to examine the  upper (n=59) and lower (n=61) more years since surgery.

M., Ko, C., Krouse, spiritual QOL of veterans  quartiles of the COHQOL-Ostomy

R.; 2008 with intestinal stomas survey

Barr, J. Overview of stoma None presented General information.

complications and states a
conceptual framework

Barrera, R., Shi, W., Prospective study. None discussed Smoking and timing of cessation. Risk of
Amar, D., Thaler, H., n= 300 pts with lung CA pneumonia was lower in nonsmokers thatn
Gabovich, N., Bains, smokers.

M., White, D. (2005).
Bass EM, Del Pino  Descriptive retrospective  Group I- (n= 292) elective stoma  Comparison of number of total, early and

A, Tan A, Pearl RK, comparison design. surgery with pre-operative stoma late complications in the 2 groups.
Orsay CP, Abcarian N=593 patients who site marking by ET nurse The difference in total number of

H underwent elective stoma  Group II- (n= 301) elective stoma complications between groups and early
Diseases of the Colon surgery. surgery without pre-operative stomacomplications (necrosis, retraction,

and Rectum site marking by ET nurse. parastomal infection, skin problems)

between groups was significant, with those
subjects marked having fewer.

Pre-op evaluation, marking and education
reduced adverse outcomes.
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Source

Sample and Design

Variables/Instruments

Findgs and Comments

Beitz, J.; 1999

Beitz, J., Gerlach, M.,
Ginsburg, P., Ho, M.,
McCann, E., Schafer,
V., Scott, V.,
Stallings, B.,
Turnbull, G. (2010).

Bekkers, M., Van
Knippenberg, F., Van
Den Borne, H., Van
Berge-Henegouwen,
G.; 1996

Bosio, G., Pisani, F.,
Lucibello, L., et al.
2007; ltaly

Qualitative phenomenogicalnterviews, audiotaped and
transcribed lived experiences of
individuals with an ileoanal

design

n= 10, purposive sample,
using face-to-face
interviews, audiotaped and
transcribed

Content validation
of a standardized
algorithm for
ostomy care.

Descriptive, prospective
longitudinal design.

n= 59 patients

Data collected at 3 time
points- 1 wk, 4 mo, and 1
year

Prospective observational
design over 24 weeks.
Group 1 (<1lyr since
surgery) N=656

Group 2 (>1 yr since
surgery) N=339

Skin lesions examined at
week 0, 4, 12, 24. Photos
taken.

reservoir

Variables- ostomy complications

1) Stoma Self-efficacy Scale- 29
items, 2 factors- social functioning-
related self-efficacy factor and
stoma care-related SE factor.

2) Psychoscoial Adjustment to

lliness Scale (PAIS-SR).
Age 25-91
62% male

Multiple theme clusters were: restricted life
world, living with uncertainty and fear,
seeking control, vicious cycles: crisis and
normalcy, seeking and giving support,
alienation from the body, living with bodily
alterations, the gift of time, role and
relationship changes, and end of the tunnel
but relative results.

Content validityabses presented.

Stronger feelings of self efficacy shortly
after surgery predicted fewer psychosocial
problems in the first post-operative year.
Stoma-care related self efficacy appears
important in the first phase after surgery.

Attempt at developing a universal
classification instrument for peristomal

Content validation was conducted skin irritation.
using an expert panel to validate theNo reliability or validity analysis was

classification system of the

described except for the strength of

complications observed by photos ohgreement was rated “very good yalue
the injuries, consensus conference, = 0.91). No description of the peristomal

and questionnaire to 4 different

experts.

complications, items, or definitions was
given.
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Source

Sample and Design Variables/Instruments Findgs and Comments

Caricato M, Ausania
F, Ripetti V,
Bartolozzi F,
Compoli G, Coppola
R.

Colorectal Disease.

Carlsson, E.,
Berglund, B.,
Nordgren, S.; 2001

Castillo, R., Bosse,
M., MacKenzie, E.,
Patterson, B., LEAP
Study Group. (2005).

Chao, H., Tsai, T.,
Livheh, H., Lee, H.,
Hsieh, P.

Chaudri, S., Brown,
L., Hassan, I., Horgn,
A.; 2004

Retrospective study of 60 % complication rate Younger patients and those with end

patients with a stoma— Complications included dermatitis, colostomies have lower incidence of

included only those parastomal hernia, leakage, stenosi€omplications.

followed for 3 months by

ET

N=132

Qualitative design Semi structured interviews with a  Most significant observation was the

n= 6 with Crohn’s disease questionnaire, to describe the limited ability to act spontaneously, 3 said
practical aspects of daily life of 5  they had never accepted the ostomy, others
areas: nutrition and excretion, would not return to pre-stoma lifestyle,
ostomy problems, associated limitations in social life reported

medical and surgical problems,
socioeconomic situation, and social
and leisure activities.

Impact of smoking on

fracture healing and risk of

complications in limb-

threatening open tibia

fractures.

Cross-sectional descriptive Variables- acceptance of disability; Those patients with shorter disease

design; n=110 Instrument- Acceptance of duration, stoma, lower education level, or
Disability Scale. Duke C1 stage or above reported lower

levels of acceptance.

RCT comparing pre- Intervention group included 2 preop All outcomes (time to proficiency, hospital

operative intensive, visits, goal-directed post-operative stay, and unplanned stoma-related

community-based educationeducation was standardized for bothcommunity interventions per pt) were

with conventional post- groups. Protocol for education improved in the treatment group. Average

operative stoma education given. Both groups were seen usingcost savings per pt in tx group was $2,104.

after elective colorectal the standardized education protocolHospital stay 8 days vs 10 days.

surgery N= 42 randomized post-operatively. This included post
into 2 groups. op visits at least 3 times (0-6 wks).
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Source

Sample and Design Variables/Instruments

Findgs and Comments

Cheung, MT; 1995;
Australia/New
Zealand

(Abstract)

Chiang, S., Gerten,
K., Miller, K. (2007)

Cingi, A., Cakir, T.,
Sever, A., Aktan, A.;
2006; Turkey

Colwell J., Beitz J;
2007
JWOCN

Descriptive retrospective
design.
n= 316 patients with 322
stomas

Opimizing outcomes of
surgery in advanced age-
perioperative factors to
consider.

Descriptive prospective
design using convenience
sampling. Participants had
stoma surgery over a 5-yr
period (1/2000-1/2005)

n= 46; 23 still had stoma, 23
had been repaired.

Descriptive, mixed method RN'’s who include ostomy care in
design; mailed survey with their professional practice were
10 open-ended questions  surveyed by mail to quantify the
n= 686 degree of validity of the stated
stomal and peristomal definitions

and interventions

End colostomies 48.5%

Urological ileal conduits 38.2%
Complications 66.8%

Hernia-31.1%, stenosis- 10.2%, and
prolapse 6.8%. Complications occurred
earlier in colostomies than urostomies.
(Does not state time frame).

12 of the 23 had a hernia (52%) upon
physical exam, 21 of the 23 (78%) were
found to have hernia by CT (2 refused CT).
Midline incisional hernias were found in 4
of the 21.

In those with closed stomas- 6 of the 23
had incisional hernias and 5 had hernias at
closed stoma site (by CT). Age, surgical
site infection, BMI, ostomy site, post-
operative chemotherapy, and radiotherapy
did not contribute to incisional hernia
formation.

Definitions and interventions were rated as
valid.

Survey validity index was .91, with
definitions scoring higher than
interventions. Qualitative analysis
identified 10 themes
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Source

Sample and Design

Variables/Instruments Findgs and Comments

Colwell, J., Gray, M.;
2007

Coons, S.,
Chongpison, Y.,
Wendel, C., Grant,
M., Krouse, R.; 2007

Cottam, J. 2005

Systematic review of the
literature;

3 studies identified related
to #1

3 studies identified related
to #2

Descriptive; Secondary
analysis of larger study.
Cross-sectional.

1) Does pre-operative teaching 1) Limited evidence supports the
impact surgical outcomes in patientsconclusion that preop education by WOC
undergoing ostomy surgery? nurse improves outcomes.

2) Does preop stoma site marking

impact surgical outcomes in patients?) Sparce evidence supports that preop

undergoing ostomy surgery? stoma site marking may reduce ostomy
complications.

Outcomes- QOL & difficulty paying Those with reported difficulty paying for

for ostomy supplies. supplies had a lower QOL.

Instrument- City of Hope Quality of Note: This study used a single item to

Quantitative data analysis ofLife Ostomy Questionnaire- 1 item measure QOL and correlated it to difficulty

the ostomy group

“How good is your overall quality of paying.

n= 239 veterans with a fecallife?”"0 (poor)-10 excellent)

ostomy

Descriptive study across 9 Outcome- problematic stoma. Problematic= needs one or more

centers in the UK, of 50
consecutive stomas over
one year

N=434 stomas

Instrument- accessories to keep pt clean/dry for 24
hours. 134 or 30% were problematic. 59%
of the problematic stomas had colorectal
cancer. Loop lleostomy had the most
problems. 3 major problems were
retraction (51%), mucocutaneous
separation(20%), and necrosis (15%).




Source Sample and Design Variables/Instruments Findgs and Comments

29T

Cottam, J., Richards, Descriptive design usinga Outcome- early problematic stoma. Problematic- needs one or more accessories

K., Halstad, A., prospective audit of 50 Complications defined as retraction,to keep pt clean/dry x 24 hrs. that occurred

Blackman, A. stomas over 1 year for necrosis, mucocutaneous separationyithin 3 wks of surgery.

2007 problematic stoma within 3 A printed proforma was used to 34% stomas were problematic. Increased
weeks of surgery. collect data age, decrease problems; stoma height,
93 hospital-based stoma gender, stoma type, increase BMI, loop
services reported. N=3970. ileostomies diagnosis, emergent surgery
1329 were problematic were significant risk factors; Most common

problem- retraction, mc separation.

Del Pino, A.; 1997 Descriptive retrospective  Outcome- Complications of skin 35% of emergent stomas with
design over a 19-year periodoroblems, parastomal problems complications, 55% with skin problems,
(1976-1995) (infection, separation), retraction, 12% parastomal problems, 11% retractions,
n= 1758 stomas, 1044 stenosis, necrosis, prolapse, and 4% stenosis, 12% necrosis, 3% prolapses,
(59%) were emergent, herniation. 3% herniated. 37% of nonemergent stomas
Instrument- none had complications. Emergent stomas are

NOT at greater risk for complications
Delgado-Rodriguez, .Prospective cohort study Variables- nosocomial infection, A prospective study of tobacco smoking as
M., Medina-Cuadros, design; admission to ICU, in-hospital death, a predictor of complications in general
M., Matinez-Gallego, n= 2,989 and length of stay. surgery
G., Gomez-Ortega,
A., Mariscal-Ortiz,
M. Palma-Perez, S.,
Sillero-Arenas, M.

(2003).

Dempsey, D., ; The link between nutritional
Mullen, J.; Buzby, status and clinical outcome:
G. (1988) can nutritional intervention

modify it?
Duchesne JC, Wang Descriptive retrospective  Outcome- complications and risk  25% had complications, 39% occurred
YZ, Weintraub SL,  design using the Charity  factors of procedures resulting in anwithin 1 month of surgery. Complications
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Source Sample and Design Variables/Instruments Findgs and Comments

Boyle M, Hunt JP Hospital (New Orleans) ostomy. included prolapse (22%), necrosis (22%),

Am Surg. database Instrument- standardized collection stenosis (17%), irritation (17%) infection
n=164 form (15%), bleeding (5%), retraction (5%).

Duncan, D., Beck, S.,
Hood, K., Johansen,
A. (2006)

Edlund, B.; 1981

Edwards, D.,
Leppington-Clarke,
A., Sexton, R., Heald,
R., Moran, B.; 2001

RCT comparing
conventional nursing care
with additional nutritional
support; N=38

Complications were not related to location
or type but to obesity and IBD. ET may
be instrumental in preventing
complications
Variables- post-operative mortality Experiemtnal group were less likely to die
rate in the acute care setting, at 4 in the acute care unit, and at 4 mo better
mos post-operatively, length of stay,mean energy intake, small reduction in
energy intake, and nutritional status.mid-arm circumference.

Descriptive design with  Outcomes- Outcomes not clearly defined.
static group comparison of 31) Documentation of care Documentation of care was poor, 7/15
units 2) Comprehensiveness of care charted discharge information taught but
n= 15 3) patient self-care not specifics, nursing audits indicated that

Unit |- Ostomy care guide

nurses performed more activities than

and resource ostomy nursesUsing Chart audit form, nursing documented, subjects on Unit | were aware

Unit 1l- No ostomy care
guide, but did use ostomy
resource nurses

Unit 1ll- No ostomy care
guide, no resource ostomy
nurses.

RCT comparing outcomes
of loop ileostomy and loop
colostomy

n= 70; temporary ileostomy
(n=34), colostomy (n=31)
from the UK, age 32-90,
70% male

audit form, subject questionnaire, of step-by-step process and more return

subject follow-up interview demonstration opportunities; Unit Il
subjects had more problems managing their
ostomies, Nurses felt ostomy care guide
was valuable in assisting them in teaching
strategies but did require more paperwork.

Outcomes- ostomy complications  Hernia: 0 ileostomy, 6% colostomy;

Instrument/Measure- none describegrolapse- 0 ileostomy, 6% colostomy; high
output- 3% ileostomy, obstruction- 3%
colostomy; fistula- 3% colostomy, wound
infection- 3% ileostomy, 6% colostomy;
DVT, PE included as complications.
Colostomy group had significantly more
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complications

Follick, M., Smith, Descriptive study using Outcome- Ostomy adjustment Technical difficulties were associated with
T., Turk, D.; 1984 mailed questionnaire. difficulties impaired emotional, social, and
n= 131 ostomy patients, 59 Questionnaire has 6 clusters of marital/family functioning; emotional
males items: technical management, difficulties were associated with
emotional adjustment, social problematic social, marital/family
adjustment, family/marital adjustment, and impaired sexual

adjustment, sexual adjustment, and functioning; technical, emotional, and
occupational adjustment; plus items social problems were associated with
r/t received adequacy of informationperception of inadequate preparatory
provided about procedure, and abounformation.

social support availability. 66 items.

Garcia-Botello, S.A., Descriptive study at a Outcomes- ostomy complications of Overall rate- 39.4%

Garcia-Armengol, J., hospital in Spain over a 10- ileostomy Dermatitis- 12.6%, erythema-7.1%, stoma

Garcia-Granero, E.; vy period Instruments- None described mucositis 6.3%, flush stoma-4.7%,

2004 n= 127 convenience sample, retraction- 3.9%, fistula-3.9%, prolapse-
57% male 3.1%, hernia- 3.1%, ischemia- 0.8%,

dehydration- 0.8%

Gulbuiniene, J., RCT study in at 2 university Outcome- QOL Difficult to evaluate due to only access to
Markelis, R., hospitals. Questionnaires used EORTC QLQ- abstract and limited information

Tamelis, A., n="7? C30, EORTC QLQ-CR38, 10 Conclusions- Those that received adequate
Saladzinskas, Z.; Patients divided into 3 supplementary questions education and stoma siting had better
2004; Lithuania groups (?), 1 control group administered day before surgery, emotional functioning and less

(abstract) and 2 mo after surgery gastrointestinal problems. Preop and post

op education helped gain better experience
in self stoma care.
Harris, D., Egbeare, Retrospective, descriptive Outcomes- complications following Stoma creation increased over the period

D., Jones, S., design stoma formation but complications decreased.
Benjamin, H., n= 345 stomas over 8 years Complications occurred more often in
Woodward, A., emergent surgery. Age, urgency of surgery,

Foster, M.; 2005 and diagnosis were associated with high
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Haugen, V., Bliss, D., Descriptive cross sectional Outcomes- ostomy adjustment and

Savik, K.; 2006 design.

n= 147

Hellman, J., Lago, C.; Descriptive, retrospective

perioperative factors.

Instruments- 1) Survey of
perioperative factors of ostomy
adjustment (self-report), 2) Ostomy
Adjustment Scale, 3) Demographic
form

Outcome- peristomal skin

1990; NY; (abstract) and telephone survey desigrcomplications

n= 93, 58 ileostomy, 35

colostomy.

Herlufsen, P., Olsen, Descriptive, 2 consecutive

A., Carlsen, B., phases.

Nybaek, H., n= 202 subjects with
Karlsmark,T., Jemec, ostomies,

G.; 2006

Herlufsen, P., Olsen, Descriptive, 2 consecutive

A., Carlsen, B.,
Nybaek, H.,
Karlsmark,T., Jemec, Danish community
G.; 2006

phases.

n= 202 stoma subjects in a

Measures- Chart review and
Telephone survey

1st phase-mailed questionnaire
received from 338 subjects

This reports the" phase-cross-
sectional of returned surveys, via

levels of mortality and morbidity

Most common reasons for pouch leakage
was abdominal contours (33%), overfilling
of the pouch (24%), and height of the
stoma and skin condition were least
common. 43% reported negative effect on
sex life. Distress about obtaining supplies
was associated with lower OAS scores.
OAS scores were higher when preop
education by a WOC nurse was helpful.
Condition of the skin, and emotional
problems were associated with lower OAS
scores.

Direct relationship between age and
peristomal skin problems, gender is not a
risk factor.

45% had peristomal skin disorder, only
38% of the subjects agreed, 80% with skin
disorder did not seek help

clinical examination by 3 stoma care

nurses and 2 dermatologists

Measures- questionnaire and clinical

examinations.

1st phase-mailed questionnaire

See above. Feces-induced erosion was

2nd phase-cross-sectional of returneanost common cause of skin irritation, 56%

Surveys,

reported leakage under adhesive plate

Measures- questionnaire and clinicalvithin past 14 days, No correlation of

examinations

incorrect placement of plate with skin
problems.
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Source

Herlufsen, P., Olsen,
A., Carlsen, B.,
Nybaek, H.,
Karlsmark,T.,
Laursen, T., Jemec,
G.; 2006

Jain, S., McGory, M.,
Ko, C., Sverdlik, A.,
Tomlinson, J.,
Wendel, C., Coons,
S., Rawl, S., Schmidt,
M., Grant, M.,
McCorkle, R.,
Mohler, J., Baldwin,
C., Krouse, R.; 2007

Kalashnikova, I.,
Achkasov,S.,
Fadeeva, S.,
Vorobiev, G. (2011).
OWM

Kairaluoma, M.,
Rissanen, H., Kultti,
V., Mecklin, J.,
Kellokumpu, 1;
2002;

Sample and Design Variables/Instruments Findgs and Comments
Descriptive, 2 consecutive Outcome-Peristoma skin disorders Peristoma skin disorders higher in
phases. Measures- 1st phase-mailed ileostomies (57%), urostomies (48%), than
n= 202 stoma subjects in a questionnaire colostomies (35%). But only 38% agreed
Danish community, 2" phase-cross-sectional of returnedhey had a skin disorder.

surveys,

Measures- questionnaire and clinical
examinations.

Descriptive Retrospective  Outcome- QOL and comorbidities Mean age 69, 64% colostomies, 36%
comparison of patient with Instruments- SF-36V Charlson-Deydleostomies. 29% had high level of

an ostomy (cases) and thoseComorbidity Index comorbidities. High comorbidity predicted
without (controls). low HR-QOL in 6 subscales of the SF 36v,
n= 237 ostomates having an ostomy was a predictor in 4

n= 268 control;

Descriptive design; N= Variables: Stoma complications and The development and use of algorithms for

1427 over peristoma complications. diagnosing and choosing treatment of

2005-2007 Moscow, Russia Investigator developed algorithm, noostomy complications: Results of a
instruments mentioned prospective evaluation.

38.8% had ostomy complications. 89% of
those with complications were contact
dermatitis., 25% had parastomal hernia,
18.6% mucocutaneous separation, 16.8%
prolapse, 14.2% retraction.

Descriptive Prospective Outcomes- temporary ostomy Overall complication rate 12%.
design complications Categorized as post-operative and stoma-
n= 141 temporary related. Hernia 1%, prolapse 4%, necrosis
colostomy/ileostomy pts 4%, stenosis 1%, retraction 1%
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Finland.
Karadag, A., Bulent, Descriptive, prospective Outcome- QOL Colostomy irrigation was found to be
M., Sultan, A.; 2005; comparison design Instruments- Digestive disease QOLeffective for achieving fecal continence
Turkey n= 35 guestionnaire-15 (DDQ-15) and the with no complications or significant side
n=25 irrigating SF-36 effects. DDQ-15 scores were higher in the
n= 10 nonirrigating irrigating group, improvements in role
limitation due to physical and emotional
problems, social functioning, general
mental health, vitality, and bodily pain
were higher.
Keele, A., Bray, M., RCT; Outcome- nutritional intake, weight, Supplement group resulted in significant
Emery, P., Duncan, n= 100 admitted for elective height, mid arm circumference, clinical benefit while in the hospital but did
H., Silk, D.; 1997, moderate or major Gl BMI, hand grip strength, self-report not confirm after discharge.
UK surgery fatigue, various lab values Skeletal muscle conserved in supplement
Instrument- Daily food record, group, lesser reports of fatigue in
weight scale, well-being index for  supplement group, and reduced incidence
surgical patients (WISP). of post-operative complications in the

treatment group ( 4 vs.12)
Kelman, G., Minkler, Descriptive, prospective Outcomes- QOL and self-esteem. Description of population given in detail.

P.; 1989 design. Demographic variables- 38% were seen postop by ET nurse, 48%
n= 50 individuals with an  management routine, cost of from RN.
ostomy in NY from the supplies, reimbursement for Limited results section. Self-esteem (low
UOA registry; supplies, and utilization pattern. score means higher self-esteem) and QOL
Instrument- QOL Index (0-100) correlation was r=-0.5370. Author

(Grant.Padilla), Rosenberg’s self- does not discuss this except to say that
esteem scale; instruments describedhere is a relationship between self-esteem

and QOL.
Krouse, R., Grant, Descriptive, mailed survey Outcome- QOL Common QOL problems included sexual
M., Ferrell, B., Dean, to 2455 California UOA problems, gas, constipation, travel
G., Nelson, R., Chu, members Instrument- COHQOL —Ostomy difficulties, and dissatisfaction with

D.; 2007 n= 1457 (59%) respondents,questionnaire appearance. Overall- cancer patients had




89T

Source

Sample and Design Variables/Instruments
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Krouse, R., Grant,
M., Wendel, C.,
Mohler, J., Rawl, S.,
Baldwin, C., Coons,

S,

McCorkle, R., Ko,
C., Schmidt, M.;
2007

Krouse, R., Mohler,
J., Wendel, C., Grant,
M., Baldwin, C.,
Rawl, S., McCorkle,
R., Rosenfeld, K.,
Ko, C., Schmidt, M.,
Coons, S.; 2007

Law, w., Chu, K.,
Choi, H.; 2002; Hong
Kong

Leenen, L.,
Kuypers,J. (1989).

Lefort, M., Closset,
J., Sperduto, J.,
Houben, J.; 1995

599 with a colostomy.

Descriptive, case-control ~ Outcome- QOL

survey design from 3 VA Instruments- COHQOL-Ostomy
sites- Tucson, Los Angeles, questionnaire, SF 36v

and Indianapolis

n=511/1063 , response rate

48%. n= 239 ostomy,

n= 272 control

Mixed method, Descriptive, Outcome- QOL
case-control survey design Instruments- COHQOL-Ostomy

less difficulty adjusting to their

colostomies.

Ostomy pts reported lower scores on
scales/domains reflecting psychological

and social functioning and well-being.
Ostomy pts reported lower scores on the SF
36 v reflecting physical functioning.
Greatest differences between groups was in
the psychological and social functioning
domains.

Reported recruitment, reliability of
surveys, and demographic characteristics of

from 3 VA sites- Tucson,  questionnaire, SF-36v, focus groupsthe sample. Cronbach’s alpha for domains

Los Angeles, and at each site
Indianapolis.
n= 300 ostomates (goal)

RCT Outcomes- ostomy complications
n= 80 adults in Hong Kong Instrument- none
hospital,

Loop ileostomy= 42
Loop colostomy=38, 61%
male.

Some factors influencing
the outcome of stoma
surgery.

scales ranged 0.71-0.96.
Focus groups had 2-6 subjects per group.

lleostomy-Hernia 3%, dermatitis 10%, high
output 3%, obstruction 7%, ileus 10%.
Colostomy-dermatitis 18%, prolapse 8%,
ileus 3%.

Stoma-related complications no significant
difference between groups.

Descriptive study of fecal Outcome- complications, treatment Dermatitis- 43% ileo, 17% colo; mc
ostomies complications in  (local treatment, medical attention separation- 30% colo; granuloma- 9%;

Belgium hospital. by surgeon and ET)
n= 50 over 1 year, followed Instrument- None

QOL is improved by information and
attention by the surgeon and ETN.
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Leong, A., Londono-
Schimmer, E.,
Phillips, R.; 1994

Liu, L., Herrinton, L.,
Hornbrook, M.,
Wendel, C., Grant,
M., Coons, J.,
Mohler, M.J.,
Bladwin, C.,
Matayoshi, E., Green,
S., Krouse, R. (2010)

Lucanova, L,
Mistuna, D.; 2003;
Martin, Slovakia

Lynch, B., Hawkes,
A., Steginga, S.,
Leggett, B., Aitken,
J.; 2008; Australia

by ET nurse
Retrospective, descriptive
design using a life-table

constructed over a 10-yr
period

n=150 permanent end
colostomies.

Descriptive prospective

design examining early and questionnaires. Instrument-mCOH-

late complications.
n= 679 (284 with ostomies,
395 with anastomosis

Descriptive study using a
mailed questionnaire (no
psychometrics)

n= 34 stoma patients from

Outcome- stomal complications

By 20 years, complications incidence

Instrument-standard pro forma from approached 76% for those with UC and
actuarial analysis of stomas St. Mark’s Hospital

QOL measured via mailed survey

QOL-Ostomy

Outcome- QOL
Instrument- mailed questionnaire
(researcher created), 31 items.

Slovakia, members of stoma

organization.

Secondary analysis of a
larger study. Descriptive
prospective design.
n=1966 colorectal cancer
patients, 322 of which had
an ostomy.

of

Outcomes- Patient concerns
Instrument/Measures- Computer
assisted telephone interviews that
consisted of items r/t side

59% for those with Crohn’s. The 4 most
common were skin problems (34%),
obstruction (23%), retraction (17%), and
herniation (16%).Herniation was not
reduced by siting through the rectus.

Early and late complications among long-
term colorectal cancer survivors with
ostomy or anastomsis. Complications not
clearly defined (stomal vs peristomal vs
other). 19% of ostomy survivors and 10%
of anastomosis survivors experienced
complications, bleeding and post-operative
infection were common early
complications.

No age or gender differences, 57% did not
return to jobs, Sexual life altered 57%,
social life altered 78%, 6% do not travel
anymore; 32% had no serious health
troubles

The most common ostomy difficulties (@
3 time points)were peristomal skin
irritation (40.1%, 32.5%, 20%), odor
(40.7%, 43.1%, 31.2%), noise (87.7%,

effects/worries, 7 aspects of cancer 80.6%, 72.0%), need to empty pouch

care, preop information provision,
diet, activity, and follow-up care.
Data was collected via telephone
interviews at 5,12, and 24 mo

frequently (46.1%, 31.9%, 28%); most
distressing were leakage (29.8%, 25.6%,
23.2%), fear of running out of supplies
(16.9%, 12.5%, 8%), and disposing of full
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Source Sample and Design Variables/Instruments Findgs and Comments
following diagnosis pouch when away from home (2.4%, 1.9%,
3.2%).

Ma, N., Harvey, J.,
Stewart, J., Andrews,
L., Hill, A.

Mahjoubi, B.,
Moghimi, A.,
Mirzaei, R., Bijari,
A.; 2005

Marquis, P., Marrel,

A., Jambon, B.; 2003;

France

Descriptive design, n= 49

Descriptive study of the

prevalence of complications complications

and factors related
n= 330

Descriptive study of the
QOL of Europeans (16
countries) with a stoma
n= 4,739

Variables- QOL using@fe36 v2, Younger patients continued to improve in
measured pre-operatively, 6 mo, an@OL to 12 mo, older patients started out
12 mo higher but then improvement over time was

small, older patients reached maximum
QOL by 6mo, younger continued to
improve.
Outcomes- recent/early Early complications (during®Imonth after
surgery) included stoma site pain, early
dermal irritation, stomal retraction, and
Instrument/Measures- physical psychosocial complications. Late
examination complications were peristoma hernia,
stoma stenosis, later dermal irritation,
stoma retraction, stomal necrosis, and
others (perforation, fistula). 30.6% had no
complications (69.4% had complications);
increase age (>40) associated with
psychosocial problems, mucosal
hemorrhage, and early dermal irritation.
BMI>25 associated with peristomal hernia
and early dermal irritation.

Outcomes- QOL Mean age- 61.6, 53.7% male, 66.5%
Instrument- Stoma Quality of Life  colostomy, consistent scores in all pts
Index (SQLI) immediately after surgery and improved
recruited by 618 stoma nurses, steadily over time, with the only difference

completed the Stoma Care QOL  between post-op and 3mo. Scores were

Index at hospital discharge, 3, 6, andhigher in those who were satisfied with

12 mo. Cronbach’s alpha 0.92%, care than those who were not. Those who

correlation of the French and Britishhad a good relationship with their stoma

groups was 0.40 nurse and felt confident with changing had
higher scores than those who did not.
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Martinsson, E.,

Josefsson, M., Ek, A.;

1991

Millan, M., Tegido,
M., Biondo, S.,
Garcia-Granero, E.
(2010).

Mitchell, K., Rawl,
S., Schmidt, M.,
Grant, M., Ko, C.,
Baldwin, C., Wendel,
C., Krouse, R.; 2007

Mohler, M., Coons,
S., Hornbrook, M.,
Herrinton, L.,

Wendel, C., Grant,

Conclusions- QOL changes over time and
access to specialist ostomy nurse is

important.

Descriptive study usinga  Outcomes- Early complications- Early complications arose in 57% of UC.
telephone survey interview. occur during hospitalization ileostomy patients and in 50% of those
n= 53 ileostomy, UC and  Late- occur after hospitalization with Crohn’s; 84% of UC patients and 87%
Crohn’s Instrument/Measure- telephone of those with Crohn’s had late

survey. No instrument reliability or complications. Work capacity unchanged

validity information reported in 41/53. QOL reported in subset.
Descriptive design of care  Two survey questionnaires- no Pre-operative stoma siting and education
received by ostomy patients.information reported regarding by stomatherapists of colorectal cancer
n= 270 in Spain validity or reliability. patients: a descriptive study in twelve

Spanish colorectal surgical units. Early
skin irritation ocurred in 36.4% of
emergent stomas vs 8.2% of planned
stomas.
Secondary analysis of a Outcomes- demographic (age, sex, High embarrassment was associated with
mixed method design study.race, education, income, partnered) poorer total QOL, and physical,

Descriptive, cross-sectional, clinical (type of ostomy, psychological, social, and spiritual

correlation design. permanence of ostomy, ostomy subscales. Younger and unpartnered had

n= 239 veterans with a fecalnurse helped teach, reason for higher embarrassment. High

ostomy, 92% male. ostomy) and QOL variables related embarrassment was associated with higher
to embarrassment. anxiety, depression, and difficulty

Instrument- MCOHQOL-Ostomy  w/intimacy, more isolation.
questionnaire and 1 open-ended
question. Cronbach’s alpha 0.95
with acceptable subscale alpha’s.
Descriptive, cross-sectional Outcomes- QOL and ostomy-relatedThis study reported the methods, design,

mixed methods design usingobstacles and adjustments. and psychometric properties of the
a mailed survey and focus Instruments- SV-36v2 and the instruments used. Survey response 52%
groups. mMCOH-QOL-Ostomy questionnaire. (284 cases, 395 controls), Internal

M., Krouse, M.; 2008 n=679/1308 and 34 consistency for both questionnaires were
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subjects in focus groups

Monfrecola, G.,
Riccio, G., Sacarese,
C., Posterarao, G.,
Procaccini, E. (1998).

Nichols, T., Riemer, Descriptive cross-sectional

M.; 2008 design.
n= 1,495 with 37%

colostomy, 50% ileostomy
or 10% urostomy, 47.4%

male,

Notter, J., Burnard, Qualitative secondary study Outcome- Lived experience and
of a larger study: The QOL perceptions of women undergoing reminded them that the dream of full

P.; 2005; UK
of women following

restorative protocolectomy. Instrument/Measures- Semi-

Design: Descriptive

phenomenology to explore sampling, audio recording and

lived experience
n= 50 women

Descriptive design; n= 20

acceptable; mCOH-QOL-O Cases 0.94,
control 0.93; sf-36 v2 subscales ranged
0.85-0.95.
Variables- cutaneous dftmwv The acute effect of smoking on cutaneous
Instrument-Laser Doppler flowmetermicrocirculation blood flow in habitual
smokers and nonsmokers was decreased
38% in smokers and 28% in nonsmokers.

Outcome- stabilizing lifestyle forces Occupational stability influences overall
(occupation, spousal/life partner  recovery. Spouse/partner relationship
relationships, and family life) stability also influences successful
following ostomy surgery and life  rehabilitation. Both of these variables
satisfaction profoundly and positively influenced life
Instrument/Measures- Ostomy satisfaction. Stability of spouse/partner
Comprehensive Health and Life predicted positive life satisfaction.
Assessment Survey data (Hollister).

113 items combining the Rand

Medical Outcomes Study Measure

of QOL SF-36, the Medical

Outcomes Study Measures of Life

Social Support Survey, and

Hawthorne’s Index of Social

Isolation. Crohnbach’s alpha 0.84.

Surgery was pivotal in their lives and

recovery was gone. Memories were
dominated by issues of pain, body image
changes, loss of feminity, problems with
the ileostomy. Role of the specialist stoma
nurse was limited and often sparse

restorative proctocolectomy.
structured interviews, purposive

transcribed.
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Nybaek, H., Descriptive comparative Variables- QOL SF-36, Negative impact on QOL scores in those
Knudsen, D., design; n=141 Dermatologic Life Quality Index, patients with skin problems.

Laursen, T., Ostomy Adjustment Scale

Karlsmark, T., Jemec,
G.
Olbrisch, M.; 1983

Padubidri, A.,
Yetman, R., Browne,
E., Lucas, A., Papay,
F., Larive, B., Zins, J.
(2001).

Park JJ, Del Pino A,
Orsay CP, Nelson
RL, Pearl RK,
Contron JR, Abcarian
H

Dis Colon Rectum

Descriptive design of the
development and
psychometric properties of
the OAS

Outcomes- Ostomy adjustment
Instrument- 1) Demographic
information, information about the
surgery, and information of the

OAS is a 34-item scale found to

demonstrate reliability with Cronbach’s
alpha .85, test-retest .72. Discriminate
validity discussed. Sample too small to

n= 53 initial respondents/31 doctor-patient relationship 3) Texas permit any clear statements about the

retest

Complications of
postmastectomy breast
reconstruction in smokers,
ex-smokers, and
nonsmokers.

Descriptive retrospective
design.

n=1616

Social Behavior Inventory, 4)
Marlowe- Crowne Social
Desirability Scale, 5) Self-
Consciousness Scale, 6) Ostomy
Adjustment Scale.

Outcomes- stoma complications,
early, late, total.
Instrument/Measures- Analysis of
data cards complied by ET over 19
yr period (1976-1995)

adjustment process itself although there
was a relationship between adjustment and
time since surgery.

Complications are common. 34% had
complications

28 % early (within 1mo of surgery- skin
irritation, pain, partial necrosis)

6% late (greater than 1 mo after surgery-
skin irritation, prolapsed, necrosis. Pre-
operative marking especially in older
patients and avoiding the ileostomy
particularly in the loop configuration can
help minimize complications. Predictors of
early complications but not late was
increasing age. lleostomy had more total




IZA’

Source

Sample and Design

Variables/Instruments

Findgs and Comments

Persson, E.,
Gustavsson, B.,
Hellstrom, A.,
Lappas, G., Hulten,
L.; 2005; Sweden

Pittman, J., Rawl, S.,
Schmidt, M., Grant,
M., Ko, C., Wendel,
C., Krouse, R.; 2008

Piwonka, M.A.,
Merino, J.; 1999;
Chile

Descriptive cross sectional Outcome- patients’ perspective of

postal survey design.
n=42 ileostomy and 49
colostomy patients

Secondary analysis of a
mixed method cross-
sectional design.
Quantitative data used in
this study.

n= 239 veterans

Cross-sectional design
n= 60 participants

their quality of care.
Instrument/Measure- Identify-

complications as did loop configurations.
ET visit decreased the incidence of stoma
complications. No significance found in
emergent stomas, BMI, gender, operating
service.

1/3 of the colostomy pts and ¥z of the
ileostomy pts were dissatisfied with
information received about the results of

oriented dimension of the Quality of medical exams and lab tests, most
care from the Patients’ Perspective participants were dissatisfied with their

questionnaire (no psychometric
properties reported)

Outcomes- Ostomy complications
and QOL,
Instrument-COHQOL-Ostomy
questionnaire

Outcomes- factors contributing to
the post-operative adjustment of
patients who had undergone
permanent colostomy surgery;
Instrument/Measures- structured
interview, demographic

opportunities to participate in decision-
making process or to discuss sexual
matters.

Stoma complications (skin problems,
granuloma, necrosis, stenosis, retraction,
leakage, hernia, prolapse) occurred in 71%
had no impact on the results.

Skin irritation, leakage, and adjustment
difficulty were related to demographic,
clinical and QOL domains. Age, income,
employment, preop care (stoma-site
marking and education), having a partner,
ostomy type, reason for ostomy, time since
surgery, total QOL scores and each
subscale were related to each complication
(skin irritation, leakage, and adjustment)
Factors found to predict adaptation to a
colostomy include education for ostomy
self-care, psychological support, and social
support from family/significant other.
Ostomy self-care was the most important
variable predicting positive adjustment to
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Porter, J., Salvati, E.,
Rubin, R., Eisenstat,
T.; 1988

Pringle, W., Swan,
E., 2001

Ratliff, C.

Ratliff C, Donovan
AM

Ostomy Wound
Management, 2001

Descriptive prospective
design.

n= 126 with 130 stomas
followed for 35 months

Descriptive design;
n=112, at 1 wk, 1 mo, 6
mo, and 1y after surgery
Multicentered in UK,
convenience, 62% male,
mean age 68,
Prospective descriptive
design.

Descriptive prospective
design.

n=161

New ostomy patients at a
major medical center

evaluated 2 months post-op.

questionnaire, and Olbrisch Ostomythe ostomy

Adjustment Scale
Outcome- Complications

Instrument/Measure- chart review

Outcome- complications of pts with
permanent colostomy for CR CA.

Instrument/Measures-

Variables- peristomal skin

complications with first 2 months of
surgery. Investigator-developed
peristomal complication form. Inter-

rater reliability described.

Outcome- peristomal complications
Instrument/Measure- peristomal

skin complication tool

44% had complications; Complications
included skin excoriation 13.5%, hernia
9.3%, stricture 8.7%, small-bowel
obstruction 7.2%, wound infection 7.2%,
prolapse 3.2%, poor location 1.6%, abscess
1.6%, peristomal fistula 0.8%.
Complications were not associated with
stoma site, disease, urgency of procedure,
or segment of colon used. Wound infection
was associated with urgently created
stomas; Incidence of hernias was
equivalent in stomas brought out thru
incision or at separate site.

Hernia 20% by time 4, ulceration <5%,
prolapse 10% by time 4, retraction 10% by
time 4, stenosis <10% by time 4.
Complications shown as bar graph,
percentages not clear.

47% of patients had peristomal
complications. Brief descriptive analyses
was completed, no comparisons, or
correlations.

Peristomal complications rate of 6%. All
had retracted stomas resulting in skin
damage.

Suggests that those with ileal conduits and
retracted stomas require more frequent
follow-up visits for monitoring.




Source Sample and Design Variables/Instruments Findgs and Comments

9.7

Ratliff CR, Scarano n=220 Outcome- peristomal complications Complication rate of 16% included irritant

KA, Donovan AM Instrument/Measure- a tool dermatitis, mechanical injury and

JWOCN, 2005 developed by the investigators at 2 candidiasis. Related factors included flush
mo after surgery stomas, hernia, improper sizing and

mechanical injury. Follow up is necessary
for additional education

Also need universal definitions for
complications.

Richbourg, L., Descriptive exploratory Outcomes- demographic Mean wear time is 4.8 days, urostomies

Fellows, J., Arroyave, design information, medical history, and  5.02 days, ileostomies 5.01 days,

W.; 2008 n=551 ostomy wear time colostomies 4.55 days.
Instrument/Measure- mailed surveys

Richbourg, L., Descriptive cross-sectional Outcomes- demographic and 20% received preop visit from ostomy

Thorpe, J., Rapp, C.; design study anthropometric data, stoma nurse, 65% were independent in stoma

2007 n=34, 14 male complications, self-evaluation of care. 76% reported skin problems, 62%

emotional state, and support contacieakage, 59% odor, 35% pain around
Instrument/Measures- mailed surveystoma, 35% sleep problems, 26% sexual
problems, 53% depression, 21% retraction,
53% bulge around stoma, 14% prolapse,
11% stenosis, 48% coping fair to poor.
Data reported on wear time, support.
Robertson I, Leung  Descriptive Prospective Outcomes- complication rates at ~ Proportion of patients who had post-op

E, Hughes D, Spiers design different time-points during the post-complications did not improve with time.
M, Donnelly L, n=408 operative follow up period. Rate of hernias increased with time. Night
Mackenzie |, Instrument/Measures-not specified time emptying in the ileostomy group was
Macdonald A worse with time. lleostomy patients had a
Colorectal Diseases; higher incidence of skin excoriation,

2005 leakage, soiling and night time emptying

and should receive additional support.
Similar complication rates between elective
and emergent procedures

Roed-Peterson, K., RCT; Outcomes-Morbidity, coogilons  57% male, ages 36-89
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Source Sample and Design

Variables/Instruments

Findgs and Comments

Anderson, B., Baden, n= 100 pts with colostomies Instrument/Measures- not specified
during post-operative period

H., Burcharth, F.;
1992; Denmark

Salvadalena, G.; 2008 Systematic review

Simmons, K., Smith, Descriptive exploratory

J., Bobb, K., Liles,
L.; 2007

design.
n= 51 completed
questionnaires

Simmons, K., Smith, Descriptive exploratory

J., Wroe, A, design for the development
Rimmer-Gray, M., of the OAI-23.

llett, H., Tyte, S.; n= 570 British ostomates
2008

Sinclair, L.

inquiry; n=7.

Outcomes- ostomy complications
incidence and definitions
Instrument/Measures-

Outcomes- adjustment, stoma
acceptance, social interaction, and
stoma care self-efficacy.
Instrument/Measure- Ostomy
Adjustment Scale- short form 2
(Olbrisch), Acceptance of lliness
Scale (Felton), Stoma Self-efficacy
scale (Bekkers), Inventory of
Interpersonal Problems-Sociable
subscale (Horowitz).

Outcome- ostomy adjustment and

psychometric properties of the OAI-

23.

Instrument/Measure- Ostomy
Adjustment Inventory- 23; a self-
report multidimensional scale to
assess psychosocial adjustment in
patients with a stoma.

adults with an ileostomy.

Retraction 0.886rosis 0.5%, One
person in each group sustained a stoma
complications (no difference between
groups)

13 descriptive, 13 clinical trials.

Stoma care self-efficacy (57.5%), stoma
acceptance, interpersonal relationship (both
13%), and location of stoma (4.6%), and
gender (1.9%) were strongly associated
with adjustment.

Reliability- Cronbach’s alpha= .93, split-
half= .91, test-retest= .83, and validity-
corresponding positively with Feltman’s
Acceptance of lliness Scale, Four factors
which accounted for 55.4% of the total
variance

Qualitative design; narrativeExploring the experience of young Common themes were disease processes,

hospitalization, and social and personal
adjustments.




Source Sample and Design Variables/Instruments Findgs and Comments

3.1

Speirs, M., Leung, E., RCT, Loop ileostomies in  Outcomes- Complications Stoma retraction rate 7.1% with rod, 6.8%
Hughes, D., et al. UK, Instrument/Measures-Evaluated by without. One participant with rod
2006 n=602 groups: With rod stoma nurse over 3 mo period, day developed stoma laceration.
(n=29); Without (n= 28) 3,7,10, and 3 mo.
Stott, C., Graaf, L., Descriptive, prospective Outcome- complications, and 60% male, mean age 64-91. Multiple
Morgan, P., design; convenience sampleoutcomes over 2 y period, regression of pt descriptors predicted
Fairbrother, G.; 2002 characteristics,. n= 122 Instrument/Measure- not specified coping at 3 mo.
(colo, ileo, urostomy) in Hernia 1%, dermatitis 15%, mc separation
Australia 3%, retraction 3%, other, leak, lifting poor

dexterity, high output, anxiety.
Complications categorized as surgical,
stoma, or psychological.

Sung, Y., Kwon, .,  Retrospective descriptive  Variables- ostomy related Factors affecting ostomy-related

Park, S. (2010). design; n=1,170 complications- stomal vs peristomal.complications in Korea.
Investigator-designed data collectiorFlat stoma was the most common stomal
form. complication (8.5%), Irritant contact

dermatitis was most common peristomal
complications (15.5%).

Symms, M., Rawl, S., Secondary analysis of a Outcome- QOL, sexual health Erectile dysfunction higher in ostomates
Grant, M., Wendel, mixed method cross (sexual function or activity, sexual than controls, sexual resumption lower in
C., Coons, S., sectional design. satisfaction, and erectile function) the ostomy group, Presence of an ostomy
Hickey, S, Baldwin, n= 481 male veterans, Instrument- COHQOL-Ostomy was associated with lower rates of sexual
C., Krouse, R.; 2008 n=224 ostomies questionnaire activity and higher erectile dysfunction.
n= 257 controls Both of these were related to social and

psychological domains of HR-QOL among
men with ostomies.

Tappe, A, Descriptive exploratory Outcome- demographics and Skin problems at 0-2wk 25%; 40% at 3-6
McKenzie, F., design incidence of stoma complications. wk; 20% at 7-12 wks, 20% at 3-6 mo, and
Sheldon, J., Smith,  n= 252 patrticipants from 7 Instrument/Measure- new 15% at 6-12 mo

A., Colton, B., countries instrument.

Woolley, D.; 2005.
Wade, B.; 1990 Descriptive, prospective Outcomgelpslogical and Mean age 63.4, 55% male Retraction
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Source

Sample and Design Variables/Instruments

Findgs and Comments

Wu, H., Chau, J.,
Twinn, S.; 2007

design physical problems to evaluate the
n= 215 with colostomy in  benefits of specialist nursing care
UK, stratified, random

sample, n= 215 at 10 wks,

n=385at1yr

Cross- sectional, Outcome- self-efficacy and QOL
descriptive, correlation Instrument/Measure- Stoma self-
design efficacy scale, SF-36

n= 96 stoma patients from 2
hospitals in Hong Kong

prolapse 13% at 12 wks, 15% at 1 y;
depression and anxiety 25% at 10 wk.
Depression and anxiety were more
prevalent at 10 wk in the group without
stoma nursing care.

Positive correlation found between the
Chinese Stoma Self-efficacy scale and SF
36 (r= 0.21, p=.039), 2 SE subscales and all
8 of SF36.

Age was negatively correlated with the SE
Scale and social SE Scale, older patients
had a lower level of SE; higher income had
higher levels of SE; gender (Male scored
higher SE), care provider were also
associated with level of SE.




Appendix H: Patient Brochure

Tri-fold, page 1

Howdo | take part ? ]
Project Team
If you are interested in join-
ing the study, sinply tell uis Prindipal Ilvestigitor:
vumuemrtad.ym\l\e“all S M Rawl FhD, RN
answer any questions you
mey have. Indiana University School of Nurs-
i
Or... e
Tell your physician or Ostony
nurse that you would like to Colmvestigator:
jointhe studly. Joyce Pittman PhiD(c), APRNBC,
CAOCN
Qarian Health
Indiana University School of Nursing &
Qarian Health
1701 Serate Bvd, RmBZ0
Indenepdis IN4E205 Adoctaral rursing research study
IndianaSchod of Nursing
Center for Research and Scholarship
Phone 317-9628506
‘ Fax 792972 Forinforrmation call:
Eil: jpitme3@arianorg 317:962-8505
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Appendix H: Patient Brochure

Tri-fold, page 2

What is this study
about?

W are interestedin findrg out nore
about adustnent to anostony. You
can help us by povidrg inforration
about youself as you recover fiom
sugery.

You cantake part if you:
-8 Are 18years old or older

-8 Plantoor have
just had ostony
surgery

-8 Aredbleto
speak and read
Engdish

8 Willing and able
to retun far 30
day postop visit.

8 Wl be resporsible far caring for
your ostony

What does being a

part of the Study

if youare askedto - 1l

pinthe study, you $

vill ke astedtor Q;;

ENAN

1 Amswverqes- :ﬁ\\ m

tiors about youself and health

2 Aowthe Gstormy Study nuses to
exarmne your astony.
1 Retumforavisit 30 cays afteryour
SuUgey.
2 Qonete 2suwveys, 1veek afersu-
getyand agginat 30 dhys after su-
gew.

WIll this affect ny medk-
cal care?

NQ You may dedide to tale part or not
to take part in the study. Bther way, it
will not affect your mediical care.

181

Who will seeny
answers?

Your arsviers will not be shared

Will | have to gpany
where?

All contact will be while you are in
the hospital and when you return for
a visit 30days after surgery.

What if | do not want
tofinish the study?

You are free to stop at anytime.

Inciana University School of
Nursing & Giarian Health

1701 Serete Bvd, RmB250
Indianepdis IN4G06

‘ Phone 3179328506
Fax 31796029762

E-mel: jpitne3@daianorg



Appendix |: Pittman Expert Review CVI Pacl Page

Dear Expert Reviewer,
Thank you very much for agreeing to review two nedaveloped instrumer

related to ostomies for content validity. Your estize will be invaluable
in helping me determiithe content validity of these instrume

As a PhD stuént at Indiana University School of Nursing, | halevelope
two (2) instruments that | am planning to use indissertation research.

The focus of my study will be to determine the cimitions of a variety of ris
factors to the development early first 30 days) ostomy complicatio

The first instrument, titled tlOstomy Outcome Risk Assessment Scalis a 14tem
risk assessment for the development of ostomy deatmns. The second
instrument, titled th€&stomy Outcome Classification Index is a 9 item ostomy
complication classification index. | am askirg ytoueview both instruments 1
their face validity, relevance, clarity and compmesiveness using the tables
provided (See Tables 1 and 2have included several documents to assis
in this endeavor:

1.  Purpose of the study Page 2
2. Hypothesis to be test Page 2
3. Conceptual Definitions Page 3
4. Operational Definitions Page 3
5. Instructions for Reviewers Page 4
6. Table 1: Content Validity Survey for the Ostc

Outcome Rk Assessme Scale Page 5
7. Table 2: Content Validity Survey for the Ostc

Outcome Classificatidndex Page 6
8. Ostomy Outcome Risk Assessment Scale Page 7
9. Ostomy Outcome Classification Inc Page 8

Thank you for assisting me inetlilevelopment of two valid and relia

Your knowledge and experience is greatly appredidfeyou have any questions,
please do not hesitate to contact me. Pleasenretumpleted Tables 1 and 2

to me via fax, or mano later thaAugust 16, 2008.

Sincerely,

Joy Pittman APRNBC, CWOCN
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Appendix |: Pittman Expert Review CVI Packet Page 2

Purpose/Aims of this Study

Purpose/Aim: The purpose of this study is to develop two reantd valid instruments to
assess risk for the development of ostomy-relabadptications in the 30 day post-operative
period.

Aim 1: To develop the Ostomy Outcomes Risk Assessmaie FOORAS); identifying and
classifying the risk factors associated with ost@osnplications.

Aim 2: To psychometrically test the OORAS instrumentrgdiability and validity.

Hypothesis 1:Content validity of the OORAS will be supporteddxpert reviewers.
Hypothesis 2 The ostomy risk factor scale will demonstratetinal consistency reliability
with Cronbach’s alpha of at least 0.70.

Hypothesis3: Each individual risk factor will be significaptcorrelated with at least one
ostomy complication at approximately 30 days pasgery.

Hypothesis 4:The total OORAS sconeill be significantly correlated with the total osty
complication score at approximately 30 days posjesy

Aim 3: To develop the Ostomy Outcomes Classification IN@@®CI), identifying the
incidence of ostomy complications and their seyerit

Aim 4: To psychometrically test the OOCI instrument fdiatality and validity.
Hypothesis 1:Content validity of the OOCI will be supported &ypert reviewers.
Hypothesis 2 The OOCI will demonstrate internal consistendiakglity with Cronbach’s
alpha of at least 0.70.

Hypothesis3: Each individual OOCI item will be significantbprrelated with at least one
ostomy risk factor.

Hypothesis 4:The total OOCI scorwill be significantly correlated with the total O@R
score.
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Appendix |: Pittman Expert Review CVI Packet Page 3

Conceptual Definitions

Risk Factorsfor Ostomy Complications:

Risk factors for ostomy complications will be ceptually defined in this study as
antecedents, both demographic and clinical. Denpidgaantecedents will include age,
caregiver support, stomal care proficiency. Cliharstecedents will include diagnosis,
ostomy type, type of effluent, stoma and abdonthalacteristics, pre-operative education,
stoma site marking, nutritional status (current gridr), body mass index, smoking, and
post-operative education. Each of these risk factolt be defined and identified by the level
of severity or complexity (Figure 3) and the Osto@ytcome Risk Assessment Scale
(OORAS). Demographic information will be collectesing a Demographic information
form. The medical record, specifically the faceethwill be utilized to collect the
demographic data.

Ostomy Complications (within 30 day post-op)

Ostomy Complications in this study will be concegiiyidefined as those ostomy
complications that include both stomal and peristocomplications. We will also be
limiting our timeframe for development of ostomyated complications to 30 days post
operative. Stomal complications will be definedstmsnal necrosis, stenosis, retraction and
mucocutaneous separation. Peristomal complicatidhbe defined as leakage, peristomal
irritant dermatitis, pain, bleeding, and hyperm@asi

Operational Definitions

Risk Factors for Ostomy Complications

Risk factors for ostomy complications will be opgonally defined in this study with
the application of th©stomy Outcome Risk Assessment Scale. This instrument contains 14
items that have been developed through prior researdeavors, clinical practice, and
literature review. The subject will be assessedfmh item and assigned a score 1 through 4.
The higher the assigned score, the risk for ostmetated complication development is
higher. The individual scores will be added in orieobtain a total score. The higher the
total score, the higher the risk for developmentgsibmy complications.

Ostomy Complications (within 30 day post-op)

Ostomy complications will be operationally definadhis study with the application of
the Ostomy Outcome Classification | ndex. This instrument contains 9 items that have been
developed through prior research endeavors, clipregtice and literature review. The
subject will be assessed for each item and assigisedre 1 through 4. The higher the score,
the more severe the complication is. The individgalres will be added in order to obtain a
total score. The higher the score, the more salierestomy complications are.
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Appendix I: Pittman Expert Review CVI Packet Page 4

Instructions for Reviewers:

Content validity is the extent that a measure (imsent) adequately represents all facets of the
concept. | am attaching 2 content validity surveyw for each instrument. Please rate the
item according to its relevance, clarity and corhpresiveness to ostomy risk factors or
ostomy complications, respective to the instrument.

In addition, | am interested in your opinion redgagdthe relative importance aright you
would assign to each risk factorterms of its contribution to the developmenbsfomy
complications. To evaluate the relative weighéath risk factor, please rank order the risk
factors from 1 to 14, with “1” being the MOST IMPO@RNT risk factor and “14” being the
LEAST IMPORTANT risk factor.

If you have anyjuestions about these instructions or the prdoesompleting this
assignment, please do not hesitate to email noyee.pittman@comcast.net call me at
812-498-4789. Please return completed Tables P aadne via email, mail, or fax no later
thanAugust 18"

THANK YOU AGAIN!!
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Table 1: Content Validity Survey for the Ostomy Outome Risk Assessment Scale

Page 5

Relevance as a Risk Factor Clarity of item Comprehensive- Rank Appropriateness of numeric
for Ostomy-related ness of item in order of rating scale for each item
Complications importance as a (Eg. Rating of smoking
1. Item is NOT clear risk factor: status: 1=nonsmoker, 2=<1
1. Item is NOT relevant 2. Item needs MAJOR | 1. Item should 1= MOST ppd, 3=1-2 ppd, 4=> 2 packs
2. ltem needs MAJOR revision to be clear be_deleted IMPT per day)
revision to be relevant | 3. Item needs MINOR | 2. Item should 14= LEAST 1. Rating scale is NOT
3. Item needs MINOR revision to be clear be retained IMPT appropriate
revision to be relevant | 4. ltem IS clear 2. Rating scale needs MAJOR
4. Item IS relevant revision to be appropriate
3. Rating scale needs MINOR
revision to be appropriate
4. Rating scale IS appropriate
Age 12 3 4 12 3 4 1 2 12 3 4
Diagnosis 12 3 4 12 3 4 1 2 12 3 4
Ostomy Type 12 3 4 12 3 4 1 2 12 3 4
Type of Effluent 12 3 4 12 3 4 1 2 12 3 4
Stoma/Abd 1 2 3 4 12 3 4 1 2 12 3 4
characteristics
Stomal care 12 3 4 12 3 4 1 2 12 3 4
proficiency
Caregiver 12 3 4 12 3 4 1 2 12 3 4
Support
Pre-operative 12 3 4 12 3 4 1 2 12 3 4
Ostomy
Education
Stoma site 12 3 4 12 3 4 1 2 12 3 4

marked
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Prior Nutritional
Status: (Albumin
level)

Current
Nutritional
status:

(NPO duration)

BMI

Smoker

Post-operative
Ostomy
Education
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Table 2: Content Validity Survey for the Ostomy Outome Classification Index (OOCI)

Page 6

Relevance as an
Ostomy-related
complication

1. Item is NOT relevant
2. ltem needs major
revision to be relevant
3. Item needs minor
revision to be relevant
4, Item is relevant

Clarity of item

1. ltem is not clear
2. ltem needs major
revision to be clear
3. Item needs minor
revision to be clear
4, Item is clear

Comprehensiveness of
item

1. Item should be deleted
2. Item should be retained

Appropriateness of numeric
rating scale for each item
(Eg. Rating of leakage;
1=none, 2=approx 1-2x/mo,
3=approx 1-2x/wk, 4=approx 2-
3x/day)
1. Rating scale is NOT
appropriate
2. Rating scale needs MAJOR
revision to be appropriate
3. Rating scale needs MINOR
revision to be appropriate
4. Rating scale IS appropriate

Leakage 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Peristomal Irritant 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Dermatitis

Pain 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Bleeding 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Stomal Necrosis 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Stomal Stenosis 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Retraction 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Mucocutaneous 1 2 3 4 1 2 3 4 1 2 1 2 3 4
Separation

Hyperplasia 1 2 3 4 1 2 3 4 1 2 1 2 3 4
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Figure 2:0stomy Outcomes Risk Assessment Scale (OORAS) Draft

Page7

for total score.

For each risk factor assign the score above the aesponding description and document in the Total damn on the right. Thentotal all risk factors

1 2 3 4 Total
Risk Factor A\ v A\ A\

Age 70+ 60-69 50-59 <50

Diagnosis Colorectal Cancer Rectal Cancer IBD (Chrohn’s, UC) | Emergent surgery
(diverticulitis, trauma,
other)

Ostomy Type Sigmoid Colostomy Transverse Colostomy Ascendinp§&omy lleostomy

Type of Effluent Solid Formed, Soft Thick liquid Liquid

Stoma/Abd Characteristics

Above skin level, round
flat pouching surface

, Above skin level, oval, Mino
alterations in peri-stoma abd
surface

Skin level, round or oval

peri-stoma skin
folds/creases problemat

Below skin level, oval, de
peri-stoma skin
cfolds/creases

Stomal Care Proficiency | Independent/ Minimal assist Moderate assist Unable/
Competent incompetent
Caregiver Support 24 hours/day Daily contact Weekly None
Pre-operative Education | WOC nurse Physician Non-specialty nurse None
Stoma Site Marked WOC nurse WOC nurse Physician None
Pre-hospital Pre-operatively
Prior Nutritional Status >3.0 2-2.9 1.0-1.9 <1.0
(Albumin)
Current Nutritional Status | NPO < 24 hours NPO 1-2 days NPO 2-4 NPO >5 days
(NPO Duration)
BMI Normal- 18.5-24.9 Overweight- 24.9-29.9 Severe @p&9-35 Underweight- <18.5
Morbid Obesity- 35+
Smoker None <1 pk/day 1-2 pks/day >2 packs/day
Post-operative Education*| All 5 goals met 3-4 goals met 1-2 goals met None
Total >

*Post op education goals includBDescription of procedure 2)Supply procuremértoBich emptying procedure 4)Ostomy pouch/wafer ghan

procedure 5)Patient returned demonstration
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Figure 3: Ostomy Outcome Classification Index (OPCI
Ostomy Outcome Classification Index (OOCI)
For each complication assign the score above theroesponding description and document in the Total olumn on the right.
Complication: 1 2 3 4 Total
\ v v v
Leakage None Approx. 1-2x/mo Approx. 1-2x/wk Approx. 2-3zid
(self report)
Peristomal Irritant None Mild- rash 25%. Moderate- Severe-
Dermatitis Skin intact Rash with excoriation, Skin denuded >50% peri-
(WOC observation) denudement <50% peri- | stoma
stoma
Pain 0 1,23 4,5,6,7 8,9, 10
self report AR
(seffreport 98 0" ) 0
v, ) -

Bleeding* (self report or None Petechial bleeding Mild blood loss (clinicallyGross to debilitating (requireg
WOC observation) significant) transfusion, retinal or cerebra
Stomal Necrosis None Stoma dusky Stoma black 50 % or | Stoma back/dry 100%
(WOC observation) greater
Stomal Stenosis None Stoma Os <5 digit Stoma Os < tEdigit Unable to insert any digit into

(WOC observation)

diameter,
No pain or discomfort,
Output normal

diameter, Ribbon-like

output,

Occasional discomfort.

stoma os,
No output X6 hrs,
Abd pain and distention.

Retraction Stoma above skin | Stoma level with skin Stoma below level of skifJnable to see stoma
(WOC observation) level Or Stoma >2cm below skin
Mucocutaneous Separation| None 25%- 49% 50%-74% 75 %- 100%

(WOC observation)

Hyperplasia None 25%-50% 50-74% 75-100%

(WOC observation)

Total

v
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