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Abstract

Objective: To examine recruitment strategies and test procedures planned for a
multicentre randomized controlled trial comparing weekly irrigations with Contisol G to
saline irrigations versus insertion of a new urinary catheter.

Study Design and Setting: This descriptive pilot study was conducted in a long-term
care setting.

Data reported: The data reported included the recruitment strategies, study procedures
for making group comparisons, dipstick urinalysis testing, descriptions of catheter
blockages, incidence of symptomatic urinary tract infections, resident comfort, and costs
of medical supplies and nursing time.

Conclusions: The experiential knowledge gained from this pilot resulted in the
refinement of the parent study’s protocols and highlighted many of the challenges other
researchers encounter when conducting clinical research with this population in a
nonacademic setting. The study was not intended to test the efficacy of the protocols nor

can conclusions can be drawn about these products based on this study.
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CHAPTER 1:

INTRODUCTION

Background information on the use of indwelling urinary catheters (IUCs) and
common complications associated with the use of catheters is discussed in chapter 1. This
chapter also provides a description of the research problem, the background and
significance of the problem, the context and purpose, the objectives of the pilot, and an

overview of the thesis.

Research Problem

TUCs are used in healthcare settings and in the community for a variety of reasons
that include urinary retention associated with bladder outlet obstruction, neurogenic
bladder, delayed healing of a high stage pressure ulcer where urinary incontinence is
contributing to a lack of healing, and palliative situations where care is compromised by
pain or other issues (Gammack, 2002; Gray, 2001). A common complication of the long-
term use of TUCs (> 30 days) is blockages resulting from deposits of mineral salts or
encrustations on the catheter surface (Kohler-Ockmore & Feneley, 1996). Numerous
factors are thought to contribute to the rate of the development of encrustations in IUC
(Getliffe, 1994a; Getliffe, 1994; Kohler-Ockmore & Feneley, 1996). However, the key
etiology is bacterial colonization which is reported to be present after 30 days in 100% of
patients with an TUC (Saint, 2000). TUC blockages that result from encrustation are
associated with pain, psychological distress, urinary tract infections (UTIs), urinary
catheter bypassing, a reduction in the quality of life, and increased healthcare costs

(Kennedy, Brocklehurst, & Lye, 1983). Catheter-related UTIs have been associated with
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prolonged hospital stays and increased risk of mortality (Elliot, Reid, Gopal Rao, Rigby,

& Woodhouse, 1989; Ackerman & Monroe, 1996).

Background and Significance of the Problem

Complications associated with long-term IUCs are distressing to the individual
and caregivers and costly to healthcare facilities. The most frequent and problematic
complications are UTIs and catheter encrustations caused by struvite (magnesium
ammonium phosphate and calcium phosphate crystals). The prevalence of encrustations
with subsequent blockages in catheterized individuals is at least 40%-50%. Prevention
strategies have included frequent catheter changes, attempts to acidify urine orally or by
catheter irrigations, increased oral fluids, and use of alternate catheter materials. None
have shown notable benefit in increasing catheter life or decreasing infection. In Alberta
the predominant nursing practice to manage recurrent IUC blockages is to intermittently
irrigate the catheter with normal saline and/or to change the catheter after standard
intervals or when there is evidence of blockage within the lumen of the IUC. More recent
in vitro studies suggest that Contisol G, a commercially developed acidic solution, has
the potential to reduce encrustations. Although irrigating IUC with Contisol G is not
common practice in Alberta, this intervention is widely used in the United Kingdom to
delay encrustation and extend catheter life (Pomfret, Winder, & Doherty, 2002).
However, a systematic study comparing Contisol G irrigations or normal saline to routine

catheter changes in a clinical setting has not been conducted. In addition, very little data

are available that compare the costs associated with each of these interventions.
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Context and Purpose

The pilot study reported in this thesis (Appendix A) was conducted within the
context of a research project funded by the Alberta Heritage Foundation for Medical
Research (AHFMR) and led by Dr. Katherine Moore, principal investigator. This study,
Evaluation of Weekly Catheter Irrigations With Contisol G or Saline Versus Catheter
Changes Alone in Patients with Long Term Indwelling Catheters, is referred to as the
parent study throughout the thesis. The sample for the parent study was drawn from
English-speaking individuals over the age of 18 in Edmonton and Calgary with an IUC
in situ 30 days or longer and history of encrustation-related blockage problems. The
sample specifically identified for the pilot study was drawn from a continuing care
facility with a population of frail elderly residents with multiple co-morbidities, often
including dementia and/or sensory deficits and physical disabilities. Researchers who
study this population often refer to the challenges of conducting clinical studies with
them. Therefore the broad purpose of this pilot study was to identify and resolve issues
related to the recruitment of subjects; communications with residents, families, and staff;
and the collection of clinical data. Data relevant to the objectives of the parent study are
reported and discussed in relation to the published literature on the irrigations of IUCs.
The process for implementing the research protocol in the clinical environment of a
continuing care centre is also described. It was expected that experiential knowledge
gained through this pilot would facilitate the refinement of the clinical protocols for the
parent study. Appendix A illustrates the relationship of the pilot study to the parent study
and the role of the student researcher to the principal investigator and a research manager

of the parent study.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Objectives of the Pilot Study

The purpose of this study is to add to the nursing knowledge on the most cost-
effective care of long-term IUCs in a sample of residents with a history of catheter
blockages residing in a continuing care centre. This pilot study was designed to achieve
the following objectives: (a) to examine the procedures for resident recruitment used for
the larger study; (b) to test the procedures planned to compare residents assigned to one
of the two intervention groups (catheter irrigations with Contisol G or normal saline) with
subjects in a control group (standard practice, the insertion of a new catheter) when
blocked and not draining urine during an eight-week period. The outcomes included the
frequency of catheter blockages, the reported level of comfort before and after the
interventions for blockages, the incidence of symptoms of a symptomatic UTI, and
(c) the costs of the interventions (urine catheter irrigation with Contisol G or normal

saline) compared to routine care.

Overview of the Thesis

In chapter 1 the background and significance of the problem of encrustations in
TUC:s is discussed. This complication is being addressed in the parent study, a funded
multicentre, randomized controlled trial, which provides the research context for the pilot
study reported in this thesis. Chapter 2 contains a review of the literature on common
clinical issues associated with long-term indwelling catheters and a description of the
current evidence in managing this nursing problem. IUC topics discussed are mechanisms
that lead to encrustations and blockages, key factors thought to increase or accelerate
encrustations, complications associated with IUC, and interventions to reduce catheter

encrustations. In chapter 3 the method, objectives, sampling technique, and setting of this
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study are described. A description of gaining entry and soliciting study support, the
recruitment process, the pilot study procedures, the instruments used for subject
screening and the outcome measures, the data collection and screening, the data
preparation and analysis, the ethics approval process, the risk of participation. and
definitions are covered as well in this section. Chapter 4 presents the results of the key
objectives, which are (a) to examine the procedures for resident recruitment and (b) to
test the procedures planned to compare residents assigned to one of the two intervention
groups (urine catheter irrigations with Contisol G or normal saline) with subjects in a
control group (standard care, the insertion of a new catheter) over eight weeks. An
interpretation of the results of the pilot study with support from the current literature and

the implications of the results from the larger study are presented in chapter 5.
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CHAPTER 2:

REVIEW OF THE LITERATURE

Literature Search

The literature was reviewed to gain a fuller understanding of the causes of
blockages in IUC, the interventions used to minimize the problem, and the gaps in
knowledge on the use of irrigation solutions to treat or minimize encrustation and
blockage.

The purpose of this comprehensive literature review was to identify articles
relevant to the key concepts included in the study objectives. The search terms used were
IUC, management of IUCs, causes of blockages in IUC, catheter maintenance solutions,
catheter care, Foley catheter, complications in IUC, urinary bypassing, indwelling
catheters, caring for long-term catheters, and irrigation of IUCs. The database search
included Best Evidence, CINAHL, Embase, Medline, Cochrane Library, and Academic
Search Premiers. Because evidence-based practices and rigorous research had started to
evolve only around 1985, the date 1986 was selected as the earliest date to capture
practice changes and research in catheter care. The search was limited to articles
published in English between 1986 and 2005 and resulted in 7,380 articles. The primary
screening of articles by title and abstract resulted in 73 articles. A hand search of
reference lists resulted in the retrieval of an additional 20 articles on this topic. Of these
articles, 36 were excluded and 57 included; 37 were research articles and 20 were review

articles (Appendix B). Although a substantial number of review or prescriptive articles on
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the topics were located, few research articles specifically addressed TUC irrigations. None

of the research studies evaluated the effectiveness of Contisol G in a clinical setting.

Mechanisms That Lead to Encrustations and Blockages
Encrustations are a leading cause of blockages in IUCs. They are collections of
calcium phosphate, bacteria, glycocalyx, protein, precipitated crystals, magnesium, and
ammonium phosphate salts (Evans, Godfrey, & Fraczyk, 2001). A key factor is bacterial

colonization that result in biofilms.

Bacterial Colonization

Within 72 hours of catheter insertion, 44% of patients with IUCs will have
significant bacterial colonization, and by 30 days 100% will be colonized (Saint, 2000).
Bacteria such as proteus mirabilis, pseudomonas aeruginosa, providencia, and klebsiella
cause the urine pH to become alkaline, which contributes to the formation of
encrustations (Gray, 2001; Hallson & Rose, 1989). Substances adhere to the lumen and
impede the flow of urine, which causes partial or complete catheter obstruction.
Particular types of bacteria such as proteus mirabilis alter the pH level by causing the
urea in the urine to form ammonia salts. The raised pH can lead to the increased
formation of crystals of struvite and hydroxyapate (calcium phosphate) that adhere to the
external and internal surface of the catheter (Evans et al., 2001). Kunin, Chin, and
Chambers (1987) found that 40% of a group of 50 subjects experienced encrustation with
or without subsequent blockage when an TUCs remained in place for 30 days. Getliffe
(1994) found that the rate of encrustation in IUCs is over 50% and that certain patients

are prone to repeated encrustations.
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Biofilm Development

Once an IUC has been inserted, the pathogenesis of bacterial colonization and the
evolution of bacteriuria and UTI are complex. A thick biofilm is formed when specific
types of bacteria colonize on or in the catheter (planktonic phenotype is a type of bacteria
genetically predisposed to adhering to surfaces such as a bladder or catheter wall). This
biofilm is a glue-like substance made up of oxalate crystals. Bacteria adhere to the
crystals, which leads to encrustations that eventually block urine drainage through the
catheter (Esclarin, Garcia, Heruzzo, & Cabrera, 2000; Fuqua & Greenberg, 1998,
Stickler, Morris, Moreno, & Sabubba, 1998; Sabbuba, Hughes, & Stickler, 2002). The
bacterium rapidly multiplies throughout the catheter, forms a complex structure with a
circulatory system, provides nutrients to bacteria in the biofilm, and removes waste
(Morris et al., 1999; Stam, 1991). Once established, the biofilm gradually hardens,
crystallizes, and obstructs the catheter eyes and lumen (Stickler et al., 1993; Stickler et
al., 2003). With sufficient blockage the catheter is unable to drain, and urine either
bypasses the catheter and causes incontinence or can reflux into the ureter and causes

pyelonephritis.
Risk Factors for Encrustations

Length of Time a Catheter Remains in Situ
One factor that impacts the risk of infections and encrustations may be the length
of time that a catheter remains in place. Darouiche et al. (1999) found that after a catheter
had been in situ for seven days, 40% of the urine cultures were positive in a group of men
with TUCs following radical prostatectomy, and 84% of the cultures were positive after

14 days, an increase of 50%. Others reported that the prevalence of UTIs among patients
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with short-term catheters (< 30 days) varies from 5% to 20%, with the risk of a
symptomatic bacteriuria among those with long-term catheters (> 30 days) as high as
100% (Liedl, 2001; Sedor & Mulholland, 1999; Wong, 1983). No studies were found that

correlated the length of time in situ of the IUC with the development of encrustations.

Catheter Composition

Catheter composition and size are thought to be factors in the development of
encrustations and subsequent blockage (Becker, 1993). Kennedy et al. (1983) and McGill
(1982) found that patients with size 18 French catheters or larger had a higher incidence
of leakage and blockage problems. Catheters designed for long-term use are usually pure
silicone, silicone coated, or hydrogel-coated latex. Silicone elastomer coated latex
catheters have smoother surfaces and consequently could result in fewer problems with
encrustation (Bull, Chilton, Gould, & Sutton, 1991; Henderson, 1999). However,
Roberts, Kaack, and Fussell (1993) reported no difference in the adherence of bacteria to

the hydrophilic surface of catheters compared to silicone catheters.

Urine pH
The major components of encrustations are substances such as struvite and

calcium phosphates, which develop in alkaline urine (Cox & Hukins, 1989; Hedelin,
Bratt, Eckerdal, & Lincoln, 1991). Microorganisms such as proteus mirabilis generally
found in the normal flora of the bowels commonly produce the enzyme urease. This
enzyme contributes to the breakdown of urine urea, which releases ammonia, resulting in
increased alkalinity of urine. Burr and Nuseibeh (1997) have shown that catheters block
frequently when the urine pH is high. Individuals with a pH greater than 6.8 had 10 times

greater precipitation than did individuals (nonblockers) with a pH lower than 6.8
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(Hedelin, Grenabo, & Petterson, 1991; Mathur, Suller, Stickler, & Feneley, 2006). King
and Stickler (1991) found that urine pH returns to the original pH level within two hours
of washout with acidic catheter maintenance solutions, which suggests that intermittent

acidifying of the urine, may not prevent encrustations.

Open System Versus Closed System

The interruption or opening of the catheter system increases the risk of a
symptomatic UTI and/or acute or chronic pyelonephritis (Nicolle, 2001; Wong, 1983).
Pien and Landers (1983) studied the incidence of bacteriuria in a group of 90 subjects
who were undergoing catheterization in an acute care setting. They found bacteriuria
developed within 72 hours in 19 out of 21 subjects (23%) with a closed drainage urinary
system and suggested that these infections likely occurred because of contamination
during catheter insertion. Mulhall, King, Lee, and Wigginton (1993) reported that
opening a closed system urinary drainage system during routine care contributed to

increased bacteriuria in patients who had had catheters for 14 days or less.
Complications Associated With IUCs

Risks Associated With Blockages
Common complications associated with the use of an IUC are bypassing of urine
around the catheter, urethral irritation, urinary calculi, urethral erosion, and dislodgement
of the catheter, which causes urethral lacerations and bleeding (Pomfret, 2000; Warren et
al., 1994). Risks can be further increased with longer durations of catheter insertion,
nutritional status, age, gender, co-morbid conditions, concomitant infections, systemic
antibiotics, the type of drainage system, and trauma (Tenney, 1987). These factors all

contribute to an increased risk for bacteriuria, UTIs, and encrustations. There are many
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opinions on the risk factors associated with catheter-related problems. For example,
Getliffe (1994) suggested low fluid intake, an alkaline pH level of urine, poor mobility,
and being female as possible risk factors for [UC blockages. Some individuals seem more
resistant to obstructions and require less frequent changes, whereas others have a higher
urine pH level; excrete more calcium, protein, or mucin; and are consequently more
prone to encrustation formation, blockages, and thus frequent catheter changes (Cravens
& Zweig, 2000; Kunin et al., 1987). It is unclear based on the current evidence whether
these risk factors increase encrustations or cause other types of blockages (without
encrustations). Evans et al. (2001) recommended changing the catheter prior to the
blockage as the most effective intervention and planning catheter changes based on
individualized needs, the blocking pattern, and the characteristics of the patient rather

than scheduling monthly changes or using standard generic catheter protocols.

Catheter-Associated Discomfort

Roe and Brocklehurst (1987) showed that 27% of patients experienced discomfort
from their catheters, 25% experienced pain, 11% described the pain as extreme, 61%
found that catheter changes caused discomfort, and 36% did not experience any pain or
discomfort associated with their catheters. This qualitative study involved 36 subjects,
and the authors reported that those with a size 18 Charriere catheter were the most likely
to experience pain, that those who were the most mobile had the least amount of pain,
and that males reported discomfort more frequently. Thirty-two of the subjects
experienced leakages at least weekly, and 23 had experienced blockages. Wilde (2002)

interviewed 14 subjects with long-term IUCs and found that 10 subjects experienced
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catheter-related pain. Four of the subjects felt that the nursing staff were not

knowledgeable or did not seem concerned about the pain caused by the catheter.

Bacteriuria

The incidence of bacterial colonization with an IUC is approximately 5% per day
and is considered inevitable when the catheter remains in place over a prolonged period
of time (Liedl, 2001). Saint (2000) found that within 72 hours 44% of patients with IUCs
will have significant bacterial colonization, and by 30 days 100% will be colonized.
Asymptomatic bacteriuria is bacterial growth in the urine without symptoms. The
presence of bacteriuria may become clinically relevant because of the risks of a
symptomatic UTI (Liedl, 2001; Warren, Muncie, Hebel, & Hall-Craggs, 1994).
Symptomatic bacteriuria or a symptomatic UTI refers to local or systemic symptoms such
as nausea, flank pain, pyuria, restlessness, cloudy urine, confusion, and/or fever (Cravens
& Zweig, 2000; Saint & Lipsky, 1999). Clinical manifestations associated with UTI may
include catheter bypassing, suprapubic discomfort, or haematuria. Catheter-associated
infections also impact the upper urinary tracts and increase the risk of acute and chronic
pyelonephritis, parenchymal scarring, and urosepsis. Forty percent of the nosocomial
UTIs in clinical settings are attributed to IUCs (Brennan & Evans, 2001; Kohler-
Ockmore & Feneley, 1996). Catheter-associated UTIs (CAUTISs) are the most common
nosocomial infection in nursing homes and hospitals and increase institutional death rates
(Maki & Tambyah, 2001). Not only are CAUTISs a significant burden for the patient, but
they are also costly for healthcare facilities (Maki & Tambyah, 2001). Catheter-related
UTIs in the USA have been shown to cost a minimum of $676 extra per patient stay, and

catheter-related bacteremia can cost up to $2,836 per patient stay (Saint, 2000).
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Nursing Interventions to Reduce Catheter Encrustations

Numerous interventions have been proposed to reduce encrustations and
blockages; however, there is no evidence to substantiate their effectiveness. Strategies
such as increasing hydration and using alternative materials for catheter construction such
as silicone and hydrogels have not reduced the colonization of urease-producing bacteria
and subsequent encrustations in either the laboratory or clinical setting (Cox, Harries,
Hukins, Kennedy, & Sutton, 1987; Hukins, Hickey, & Kennedy, 1983). There is no
evidence to support the use of antiseptics or antimicrobial-impregnated catheters to
reduce bacteriuria in long-term IUC (Riley, Classen, Stevens, & Burke, 1995). Verleyen,
DeRidder, Van Poppel, and Baert (1999) showed that a silver alloy catheter was initially
resistant to bacterial colonization of the urine in a study with 215 patients, although this
resistance was negligible after two weeks. Oral antibiotics have not eliminated the
biofilm formation on long-term IUCs or reduced the subsequent risk of encrustation.
Even when treated with antibiotics, based on the urine culture results, some organisms
survive the therapy and consequently proliferate as soon as treatment is discontinued.
Costerton, Stewart, and Greenberg (1999) offered three possible theories to account for
bacterial resistance to antibiotic therapy: (a) the antibiotic may not completely penetrate
the biofilm, (b) some bacteria within the biofilm survive in a near-starvation mode and
may not be killed by antibiotic treatment, and (c) specific aspects of the biofilm are

mediated by gene expression, which may alter its sensitivity to antibiotics.

Solutions for Irrigating Indwelling Catheters
Irrigating the catheter with normal saline to prevent or clear blockages or

bypassing urine has created confusion in nursing practice because there is no evidence to
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support the practice (Gates, 2000). Some research has suggested that routine catheter
irrigation in long-term IUCs may have some use, but further research is required to
confirm the effectiveness in a clinical setting. In a review of the literature, Kennedy et al.
(1983) found descriptions of the use of irrigation solutions for blocked IUCs confusing
and inconclusive. Roe (1989) surveyed 106 nurses on catheter irrigations, and 28%
recommended using this intervention on patients with a history of catheter use, and 33%
recommended it as routine catheter care. Half of these nurses could not provide any
rationale or evidence on which to base this practice aside from following the
manufacturer’s instructions on the use of irrigation solution. A decade later Kennedy,
Brocklehurst, and Faragher (1992) noted that routine irrigations continued to be used
without a thorough assessment and clear identification of the clinical issues or their
persistence. Some research suggested that saline irrigations have not been highly
effective in maintaining catheter patency or reducing blockage and that more research is
needed to define who would in fact benefit from this type of intervention (Evans,
Godfrey, & Feneley, 2001).

Both Ruwaldt (1983) and Gates (2000) found that saline irrigations reduced the
incidence of catheter blocking but suggested that the procedure is costly and time
consuming. In vitro evidence of acidic bladder irrigations such as Contisol G rather than
saline irrigations has shown a reduction in encrustations and blockages in a model
bladder (Getliffe, 1994; Getliffe, Hughes, & Claire, 2000). However, this solution has not
been systematically evaluated in clinical settings. See Appendix C for literature chart on

irrigations.
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Volume of Solution for Irrigations
Getliffe et al. (2000) conducted a study under controlled laboratory conditions to
examine the optimal volume of acidic irrigation solution required to dissolve catheter
encrustations. Using a bladder model, they compared 100 mls irrigation with 50 mls
using a colorimetric analysis of the magnesium and calcium content of the solution
following the irrigation. They found 50 mls of irrigation solution to be as effective as

100 mls in a sample of 24 vials of urine obtained from four volunteers.

Summary of Literature Review

Complications associated with long-term indwelling catheters are distressing to
individuals and caregivers and costly to healthcare facilities. The most frequent and
problematic complications are UTIs and catheter encrustations caused by struvite
(magnesium ammonium phosphate) and calcium phosphate crystals. The prevalence of
encrustations with subsequent blockage is at least 40%-50%. There is insufficient
evidence to support routine catheter changes or catheter irrigations to manage this
complication. Some more recent in vitro studies suggest that Contisol G, a commercially
developed acidic solution, has the potential to reduce encrustations. However, no
systematic studies were found that compare the effectiveness of this solution in the
clinical setting or compare it to irrigation with normal saline versus standard practice, the
insertion of a new catheter, if a blockage occurs. In addition, little data were available on
comparisons of the costs associated with each of these interventions. There has been no
systematic clinical evaluation of interventions to prevent IUC blockages. The range of
factors such as balloon size, types and amounts of fluid to fill the balloons, catheter size,

irrigation solutions, length of time the solution is left in the bladder, frequency, and
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various settings (home care, long term care, acute care) contribute to some of the

difficulties in comparing the existing data or applying the findings to current practice.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

16



CHAPTER 3:

METHOD AND RESEARCH DESIGN

In this chapter the method, objectives, sampling technique, and setting of this
study are described. This section is followed with a description of gaining entry and
soliciting study support, the recruitment process, the pilot study procedures, the
instruments used for subject screening and outcome measures, data collection and
screening, data preparation and analysis, the ethics approval process, and the risk of

participation. The chapter concludes with a list of the definitions of terms.

Method
A pilot study was undertaken to test planned recruitment procedures in
preparation for a larger study. An experimental pre-post design was used to examine cost-
effective interventions for reducing blockages caused by encrustations in long-term IUCs.
The study subjects were randomly assigned to one of three groups: (a) the Contisol G
irrigation group, (b) the normal saline irrigation group, and (c) the standard practice
(control group). The pilot study was confined to a long-term care centre in Edmonton

between May 1, 2005, and August 31, 2005S.

Objectives
The specific objectives of the pilot study were twofold: (a) to examine the
procedures for resident recruitment and (b) to test the procedures planned to compare
residents assigned to one of the two intervention groups (urine catheter irrigations with
Contisol G or normal saline) with subjects in a control group (standard practice, the

insertion of a new catheter) during an eight-week period on (a) dipstick urinalysis (urine
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ph, leukocytes, nitrites & haemoglobin); (b) visual description of catheter encrustations
and blockages; (c) the reasons for catheter changes, (d) the incidence of symptomatic
UTI, (e) the reported level of comfort, and (f) the direct cost of medical supplies and

nursing time.

Sampling Technique
Convenience sampling was used to recruit subjects who met the following

inclusion criteria: > 18 years of age, English speaking; cognitively alert (i.e., had a Mini
Mental State Examination [MMSE] score >23), had an TUC for a minimum of 30 days,
and had a history of catheter blockage problems (for example bypassing of urine and/or
encrustation blockages). The potential subjects also had to be willing to consent to
participate in the study or have agents who would provide consent in writing on their
behalf. The exclusion criteria were symptomatic bacteriuria, a fever > 38°C, known
bladder pathology, radiation or interstitial cystitis, impaired renal function (creatinine

> 2.0 mg/dl), gross haematuria, continuous bladder irrigations, and/or allergies to a

hydrophilic-coated or a latex catheter.

Setting

The study took place in an urban setting in a large long-term care centre. The

18

centre has 14 nursing units and serves 430 residents. The size of the units ranged from 22

to 50 residents per nursing unit. The majority of the population in this setting were frail

elderly adults with multiple co-morbidities, dementia sensory deficits, and physical

disabilities that required 24-hour nursing care. The staffing component per unit consisted

of a resident manager (a registered nurse), a team leader (a licensed practical nurse), and

two to four nursing attendants during the day shifts. Other interdisciplinary staff included
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part-time support from the following: unit clerks, physiotherapists, recreational therapists,
recreational attendants, dieticians, occupational therapists, a social worker, a clinical
nurse specialist, and two nurse educators. During the evenings two resident managers
covered the facility, a licensed practical nurse was in charge on each unit, and two to
three nursing attendants were on each unit. This staffing mix was further reduced for the

night shift.

Gaining Entry and Soliciting Study Support

The recruitment strategy for this study included discussing the study with staff
and the management team to obtain their support, providing inservices to staff, posting a
recruitment advertisement on the Internet, and placing posters (Appendix D) with the
student researcher’s contact numbers (phone number, pager number, and e-mail address)
on nine units and in public sitting areas and the lobby in the long-term care facility.
Additionally, an introductory overview of the research project was provided to the
management team and the medical director at the facility. A preparatory letter with a
brief overview of the study was given to each unit manager along with an information
sheet for the professional and nonprofessional staff on each unit (Appendix E). At each
inservice handouts were also provided to staff to share with their colleagues who were

unable to attend.

Sample Recruitment, Selection, and Assignment
The resident care manager or team leader approached all residents on the unit who
met the study eligibility criteria to gain permission for the student researcher to describe
the study to them and invite their participation. The student researcher provided written

and verbal information about the study to the potential subject or his/her agent and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



20

obtained signed consent (Appendix F). Each study subject’s attending physician was
notified in writing about his or her resident’s enrolment in the study. The study manager
used a randomization/blinding process to assign each subject to one of the three study
intervention groups (Contisol G, normal saline, or control) using randomization/blinding
process would. The research manager at the research centre randomly selected the
allocation sequence for each intervention group from numbered, sealed envelopes based
on a computer generated list. Inside each envelope was a label with one of the three
interventions on it. The subject was then provided with a number to identify him or her in
the study and to ensure confidentiality and was allocated to one of the three study
intervention groups (Contisol G, normal saline, or control) according to the selected

label.

Instruments Used for Subject Screening and Outcome Measures
The potential subjects were screened for mental competence using the MMSE.
Outcome measures included urinalysis dipstick tests, measures of comfort, and indicators
for UTIs. The instruments used to screen the potential subjects and assess subjects who

met the criteria on outcomes are described below.

Mini Mental State Examination
The MMSE was selected as a practical and standardized method of assessing the
cognitive function of potential subjects. This widely used tool has been tested for both
reliability and validity and has been employed primarily to screen residents with
cognitive impairment deficits, to identify dementia, and to follow cognitive progression

over time. A score of 23 or greater is considered normal cognition, and a score below 23
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may be indicative of mild cognitive impairment and/or dementia. Residents with a score

of 23 or greater on the MMSE were invited to participate in the study.

Urine Reagent Strips

Urine pH levels were measured with the Bayer Multistix® 8 SG, a reagent strip
used for urinalysis. The urine was collected from the catheter using sterile technique, and
the pH was tested after the insertion of a new catheter on day 0 and weekly for each
subject. The Bayer Multistix® 8 SG reagent strip was read 60 seconds after being dipped
into the urine sample as per the manufacturer’s instructions. Subjects who were receiving
irrigations had their urine tested one to five minutes before the irrgation procedure and
immediately following the irrigation procedure. The results could range from 5.0 to 8.0.
For the purpose of this study a urine pH of 6.6 or greater was considered alkaline.

All subjects’ urine leukocytes, nitrites, and haemoglobin levels were measured
weekly using the Bayer Multistix® 8 SG. Subjects assigned to the irrigation group were
tested before and after irrigations. The urine was collected and tested in the same manner
as discussed under pH levels above. The leukocyte results could range from negative to
large amounts. Any results above negative were considered a positive level. Nitrites were
measured as either negative or positive. Haemoglobin results could range from negative

to large amounts. Any measurement above negative was also considered a positive level.

Comfort Descriptors
Two questionnaires, the Catheter Surveillance Questionnaire (Appendix G) and
the Catheter Irrigation Questionnaire (Appendix H) were used to measure comfort. Both

instruments were developed for the larger study based on the current literature. Content
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validity of the questionnaires was established by a group of nurse experts in continence
care. The language of the questionnaires was rated at a Grade 6 level.

On day 0, following the insertion of the study catheter, the investigator asked the
subject to complete the Catheter Surveillance Questionnaire. This instrument, which was
used to measure the subject’s comfort level with the catheter change, is comprised of five
items. The subjects are directed to rate their responses to the first item, “your bladder
comfort before catheter change,” as good, acceptable or unacceptable. The next three
items explore comfort: during catheter insertion, 15 minutes later, and two hours after the
catheter change. The subjects are asked to rate their responses as good, acceptable, or
unacceptable. The last question asks the subjects to rate their satisfaction with the current
catheter program. Those who were receiving irrigations completed the Catheter Irrigation
Questionnaire, which is comprised of six items, and rated their responses to the first item,
“your bladder comfort before irrigation,” as good, acceptable or unacceptable. The next
three items explore comfort during catheter irrigation: when the solution “was felt in the
bladder,” “after having the solution swished in and out” of the catheter, and “two hours
after the irrigation was completed.” The fifth question asks the subjects to rate their
satisfaction with the catheter program. They are directed to rate their responses to items 2
through 5 as good, acceptable, or unacceptable. The last item requires a yes or no

response to the question “Would you recommend the bladder irrigation?”

Urinary Tract Infection (UTI)
Once each week the student researcher reviewed the nursing documentation, the
physician’s orders, the laboratory results, and the medication administration record (to

check for the addition of any antibiotics) for any evidence of a symptomatic UTL. The
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residents who met the following criteria were defined as having a UTI: bacteriuria > 102
CFU/ml and at least one of the following symptoms: fever, autonomic dysreflexia,
increased spasticity, comfort or pain over the kidney or bladder or during urination,
onset/increase in incontinence episodes, cloudy urine with increased odour, malaise,

lethargy, or sense of unease (National Spinal Cord Injury Statistical Center, 1992).

Data Collection Procedures

The data-collection procedures for this pilot study were comprised of three steps
(Appendix I), each of which is described below.
Step 1: Baseline demographic and clinical data were obtained from the subject’s medical
record: age, gender, diagnosis, and MMSE score within the last three months. The chart
was also reviewed for the catheter history, which included the reason for catheterization,
the date of catheterization, the catheter size, the balloon size, the amount of fluid used to
fill balloon, the frequency of bypassing, the frequency of blockages, and the dates of
catheter changes. The student researcher administered the MMSE to the subject if it had
not been done within the last three months. Residents who received a score < 23 were
thanked for their contribution and informed that their role in the study was complete, and
those with a score > 23 continued with the study.

Catheter interventions for each subject enrolled in the study began the next time
that the subject required an IUC change and continued for eight weeks or until he or she

had undergone a maximum of three additional TUC changes. The maximum of three

additional TUC changes was based on the observation that, on average, individuals with a
history of TUC blockages require catheter changes every one to two weeks. An additional

three catheter changes is expected to be the minimum number of subsequent changes if
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the interventions had no effect. The indicators for an IUC change due to blockages are
bypassing of urine, no urine output in the catheter bag in a four-hour period, or both. All
subjects had a new TUC inserted if a blockage or bypassing of urine occurred during the
study period. The staff were also instructed to refrain from irrigating catheters on subjects
enrolled in this study and to call the student researcher if they had any questions
regarding this practice change or other study questions.

Step 2: The next time that a subject’s IUC required changing, day 0, the student
researcher inserted a standardized Bard® lubricious coated sterile urinary catheter with a
5 cc balloon using a standard IUC sterile insertion technique. The student researcher then
cleaned the sample port of the drainage tubing (attachment of the catheter bag) with an
alcohol swab, waited for it to dry, and removed a small sample of free-flowing urine from
the port using a sterile syringe. The urine was placed in a disposable cup and tested with a
urinalysis reagent strip (Bayer Multistix® 8 SG). The urine was tested for the leukocyte,
pH, haemoglobin, and nitrite levels as per the manufacturer’s instructions. Each subject
was asked to complete the Catheter Surveillance Questionnaire following this initial TUC
insertion and any subsequent changes by the student researcher (maximum of three)
during an eight-week period. The student researcher timed the procedure with a
wristwatch to estimate the amount of time that it took to carry out the entire catheter
insertion. The start time was recorded as the time at which the student researcher set up
supplies in the subject’s room in preparation for the IUC change, and the finish time at
the time at which the student researcher completed the IUC change, including testing the

urine with the reagent strip.
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Step 3: On a weekly basis during the study, the student researcher reviewed the chart for
catheter blockages, bypassing of urine, catheter changes, or the development of a
symptomatic UTI. She visually inspected the catheter, drainage tubing, and catheter bag
each week for any signs of encrustations, bypassing, and sediment and gently palpated
the catheter for gritty or coarse sediment within the lumen. The student researcher tested
a sample of urine using a urinalysis reagent strip as described above. If an IUC was
assessed as blocked, it was changed following the procedure outlined in step 2. The IUCs
of subjects assigned to an irrigation intervention were then irrigated with Contisol G or
saline according to the manufacturer’s instructions on the use of the prepackaged
irrigation solutions. For this study, catheter irrigation involved the gentle instillation of
50 mls of sterile Contisol G or sterile normal saline at room temperature into the catheter
over a period of 60 seconds using sterile technique. The solution remained in the catheter
and bladder for 1-2 minutes. The single-use bellows type of unit containing Contisol G or
saline was compressed to allow gentle, controlled agitation of the solution into the
catheter and bladder. Small amounts of this solution mixed with urine would then
gradually drain back into the original irrigation container with each compression of the
bellow unit (Figure 1).

The student researcher timed the irrigation procedure. The start time was recorded
as the time at which the materials were gathered for the irrigation. The finish time was
recorded at the time at which the irrigation procedure was completed, including the urine
testing with the reagent strip. Following the IUC irrigation, a second sample of urine was
tested using the reagent strip, and then the subjects assigned to the irrigation procedure

were asked to complete a comfort questionnaire.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



26

The nozzle of
the container
was inserted
into the
catheter.

The container neck
was held between
first and second
fingers and the
bottle squeezed by
pressing on the
base with the
thumb, providing a
controlled flow
into the catheter
without the
introduction of
excess air.

Gently
pressing and
releasing the
bellows
continuously
for one minute
achieved a
controlled
flushing
action.

On the completion
of the 60 seconds,
the drainage was
drained back into
the container.
The catheter was
then connected to
the drainage bag
and the solution
discarded in the
toilet.

Figure 1. Procedure for irrigating with either normal saline or Contisol G.

Step 4:: Step 3 was repeated weekly for a total period of eight weeks or until there were a

maximum of three catheter changes. In the eighth week, the subjects who had not

undergone an IUC change since week 0 had their IUC changed following the procedures

outlined in step .

Data Preparation and Analysis

Descriptive statistics were used to summarize the demographic (gender,

diagnosis, mobility, MMSE, and age) and clinical characteristics (urinalysis using the

reagent strips, blockages during the study period, symptomatic UTI) of the study sample.

Nominal data (e.g., gender) were summarized using frequencies and percentages;

continuous data (e.g., age) were summarized using frequencies, means, and medians.
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To address the first objective, all subjects who met the eligibility criteria between
May 1 and August 31, 2005, were invited to participate in the study. The frequency and
percentages of the residents who agreed to participate, declined, or withdrew were
calculated. Subjective narrative descriptions were used to summarize recruitment
strategies, challenges that arose during the recruitment process, and strategies used to
resolve issues.

To address the second objective, analysis of variance and Chi square procedures
were planned to compare the groups on the continuous variables (frequency of catheter
blockages, incidence of symptomatic UTIs, and direct costs of nursing time and supplies)
and on the nominal variables (comfort levels), respectively. The alpha level was set at

0.05.

Ethical Approval and Protection of Human Subjects

Ethical approval was a three-stage process. It was first received through the
Health Research Ethics Board at the University of Alberta. Second, facility approval was
obtained through the site-management team, which included the director and vice
president of the long-term care facility; and third, approval from the tri-site Caritas
Research Steering Committee was received. The student researcher made herself
available throughout the study to answer questions from subjects, families, and/or staff.
All subjects or their surrogates were requested to sign consents (Appendix F) or to give a
tape-recorded verbal consent if they agreed to be involved. They were made aware that
participation was voluntary and their choice. They were informed that whether or not
they participated, there would be no impact on their care and that they could withdraw

from the study at any time. Special precautions to protect this population’s interests
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involved screening for cognitive impairment such as dementia with the MMSE and
including only individuals with a score of 23 or greater. Each individual who signed the
consent was asked to repeat his or her understanding of the study and willingness to
participate. The student researcher ensured that the subject’s family (if the subject
requested family involvement), the staff, and the attending physician were aware of the
study by leaving a nursing note on the physician’s communication sheet in the chart and
verbally communicating this information to the staff and resident care manager.
Information about the study and a colour poster were placed in the chart of each subject,
and a neon study label (with information on the study and a contact number) was placed
in the Kardex and on the outside of the subject’s chart. This study label was used as a
reminder to the staff that this resident was involved in the catheter study. If any of the
following symptoms were experienced during the data-collection period, the physician
was notified and the individual was dropped from the study: a temperature of 38°C or
greater, acute bleeding, a reaction to the irrigation solution, or any other untoward
symptoms.

The data collected from this study will be kept locked in a filing cabinet for five
years. The consents were stored separately from the data. None of the data collected from
this study will be considered for future studies unless approval from the ethics committee

is received.

Risk of Participation

No adverse events were anticipated with this study. Saline irrigations of long-term
IUCs were already a common practice in Canada, and Contisol G irrigations are standard

practice in the United Kingdom. There were no published reports found on side effects
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from using Contisol G. All of the subjects were made aware that there had been no
reported adverse effects, allergic response(s), or other discomforts or symptoms. If such
responses had occurred, the data collection would have been concluded for that

individual.

Definitions
Contisol G: Contisol G is a mild acidic solution made up of magnesium oxide, sodium
carbonate, and disodium edentate. It is listed as a urologic irrigation solution in Health
Canada’s drug product database (Maelor Pharmaceudicals) for the dissolution of
phosphatic calculi in the bladder and the reduction of encrustations on urinary catheters
(Getliffe, 2003; Rew, 1999). It is contraindicated in subjects who experience acute
symptomatic UTIs with haematuria and/or urothelial lesions. The magnesium is used to
minimize irritation. The 50-ml sterile solution is provided in a single-use bellow
container that allows for the gentle agitation of fluid into the catheter and bladder.
Normal saline: Normal saline solution is a sterile 0.9 sodium chloride solution used for
irrigating the catheters. The 50-ml sterile solution was provided in the single-use bellow
container to allow for the gentle agitation of fluid into the catheter and bladder.
Day 0: Day 0 was the day that each subject started the study. The subject’s urine was
tested, and a standard #14 or #16 hydrophilic catheter (Bard®) was inserted on a planned
catheter change day. The student researcher inserted the catheter on day 0.
Urinary blockage: A urinary blockage is defined as any of the following: encrustations
within the catheter that block urine flow completely, a reduction in urine flow because of

encrustations or blockage, no urine output in four hours, or the bypassing of urine.
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Standard catheter change: A standard catheter change is defined as the facility’s
protocol/procedure for changing the catheter using sterile technique. A new catheter was
to be reinserted using sterile technique at the end of the eight weeks or as needed if a
blockage or bypassing of urine occurred.

Symptomatic UTI: A UTI is defined bacteriuria > 102 CFU/ml and a dipstick that tests
positive for leukocytes and at least one of the following symptoms: fever, autonomic
dysreflexia, increased spasticity, comfort or pain over the kidney or bladder,
onset/increase in incontinence episodes, cloudy urine with increased odour, malaise,

lethargy, or sense of unease (National Spinal Cord Injury Statistical Center, 1992).
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CHAPTER 4:

RESULTS

In this chapter the results relevant to each of the study objectives are presented.
The key objectives were (a) to examine the procedures for resident recruitment and (b) to
test the procedures planned to compare residents assigned to one of the two intervention
groups (urine catheter irrigations with Contisol G or normal saline) with subjects in a
control group (standard care, the insertion of a new catheter) during an eight-week
period. The results of the data collected are presented. Descriptive statistics are used to
present the outcome variables of the intervention groups. Because of the sample size,

group comparisons on outcome variables using inferential statistics were not appropriate.
Sample Recruitment, Selection, and Assignment

Sampling Recruitment

A total of 18 residents from six nursing units in one large long-term care facility
in Edmonton were approached to participate in the pilot study. During the four-month
period recruitment period (May 1, 2005, to August 31, 2005), nine (50%) of the 18
approached agreed to participate. Of the nine who did not participate (three males and
six females), three declined, and the other six did not meet the inclusion criteria. Direct
comments from the residents and or/family who declined included, “Just too much going
on in our life right now”; or “I do not feel like it”; or “Too much stress already; could not
possibly take anything else on right now.” The reasons that subjects did not meet the
inclusion criteria were that they had an MMSE less than 23 (four subjects) or

symptomatic UTIs and were being treated with oral antibiotics (two subjects). The two
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with symptomatic UTIs were followed for a minimum of three weeks to determine
whether the UTI had resolved and whether they might be eligible to participate. In one
case the subject’s catheter was discontinued completely; in the other the individual had

deceased.

Sample Selection and Assignment

The nine eligible subjects were randomly assigned to one of the three groups:
Contisol G irrigation (n = 1), saline irrigation (n = 3), and no-intervention group (n = 5).
Of the nine subjects, five completed the entire eight-week data-collection period, three in
the no-intervention group and two in the saline group. The remaining four subjects had
met the end-point critieria of the pilot. One subject withdrew before day 0 of the study
(“Just did not feel like it”), one subject died unexpectedly before the second week of data
collection, and two subjects required three catheter changes before the end of eight

weeks, a study endpoint.

Gaining Entry and Soliciting Study Support
Following the process of gaining entry and marketing strategies described in
chapter 3, the researcher held six one-on-one discussions on the six nursing units and a
total of nine 30-minute inservices for staff. During the unit visits the nursing unit staff
provided 16 referrals. Electronic contact (e-mail) with the student researcher resulted in
the recruitment of two more potential subjects. No responses were received from the

Internet advertisement or poster advertisements in the facility.
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Study Procedures for Group Comparisons

Demographic Data and MMSE

The demographic and clinical characteristics of the sample are summarized in
Table 1. Five females and four males were recruited, with a mean age of 71 years (range
31 to 90 years). Diagnoses and medical histories included quadriplegia, metastatic breast
cancer, diabetes, prostate cancer, congestive heart failure, multiple sclerosis, chronic
obstructive pulmonary disease, hiatus hernia, and other medical conditions. All subjects
had more than one co-morbidity. The mobility status ranged from completely immobile
and requiring a mechanical lift to a one-person assisted transfer. The MMSE scores for
the subjects ranged from 25 to 30 (mean score, 26.6). In one circumstance the subject had
upper-arm paralysis and aphasia and therefore had a significant amount of difficulty in
responding to the format of the questions in the MMSE screening tool. However, the
occupational and speech therapy staff had included extensive documentation in her
medical record that confirmed her mental competency and ability to communicate
through specific gestures (such as nodding up and down for yes or turning her head from
side to side for no). The staff and resident care manager also affirmed that this individual
was competent to participate in the study and could respond to the questions
appropriately. In addition, both the subject and the subject’s family indicated that they
understood the intent of the study and were willing to participate. Another subject agreed
to participate in the study but stated on repeated visits that she was too tired to bother
with the MMSE. This individual was able to articulate the purpose of the study to staff
members and the student researcher. The staff and the resident care manager felt that this

individual was competent to make an informed decision on the study and to provide
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consent. In addition, she had complete signing authority over all of her financial and

personal affairs and had no appointed agent.
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Table 1

Demographics

35

1 Male
2 Female
3 Female
4 Male
5 Male
6 Female
7 Female
8 Female
9 Male

Quadriplegic C5

Metastatic breast
cancer

Diabetic

Metastatic

prostate cancer

CHF

COPD

MS

Rt sided
hemi-paresis

Adenocarcinoma
of salivary gland

Diabetes, Bladder
stones, obese, hiatus
hernia, CHF,
hyperaflexia syndrome
Spinal cord
compression, diabetes,
anxiety disorder,
osteoarthritis, psoriasis
Obese, TIA, hard of
hearing, depression,
CHF, sacral ulcers,
DVT and PE

Atrial fib, paralysis,
Depression, MI,
hearing deficit, urinary
retention

Diabetic

Aortic stenosis, mild
dementia, CHF,
MRSA Positive
Depression, bipolar,
history of spasms

Atrial fib COPD,
Osteoporosis, TIA,
aphasia, CVA

COPD, CHF ischemic
heart disease, atrial fib

Lift only, 28

Completely

immobile

2-person 30

transfer to

wic

Lift, 25

bedridden 4

person to

transfer or

turn in bed

2-person 28

assist/w/c

2-person Refused

assist, uses to

w/c complete

2-person 25

transfer,

wic

2-person Unable

transfer to obtain
due to
aphasia

1-person 26

transfer

58

65

76

83

80

Contisol G

Saline

Control

Control

Control

Control

Control

Saline

Dipstick Urinalysis

Urine pH Levels. Urine pH was documented at baseline (day 0) and weekly

thereafter for all three groups. The pH levels on day 0 of all subjects ranged from 5 to

7.5. For the single subject randomized to the Contisol G, pre-irrigation urine pH ranged

from 6 to 8.5; 10 minutes post-Contisol G irrigation urine pH was 5.0. In the saline

intervention group pre-irrigation, the pH level of the urine ranged from 5 to 7.5; 10
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minutes post-saline irrigation, the pH ranged from 5 to 7. In the control group, the pH
ranged from 5 to 8.5. These results were consistent over the study period.

Urine leukocyte, nitrite, and haemoglobin levels. All urinalyses were within
normal limits for catheterized patients. On day 0 the leukocyte levels of the urine ranged
from negative to moderate, and the nitrite levels were negative. Throughout the study, for
all three groups, the leukocyte levels ranged from negative to large amounts, and the
nitrite levels ranged from negative to positive. Haemoglobin in the urine ranged from
negative to largely hemolyzed on day 0 of the study. In the Contisol G group,
haemoglobin (pre-irrigation) ranged from negative to trace amounts; in the saline group it
ranged from negative to large amounts; and in the control group, the haemoglobin ranged
from trace non-hemolyzed to large amounts of hemolyzed haemoglobin. In summary, the
urine pH, leukocyte, and microscopic haemoglobin results ranged widely within and
between subjects and were within normal limits, for people with long-term IUC

(Table 2).

Table 2
Urine Testing Results from Reagent Strips

G H, Leuk

C

...... 2a
Pre  Post
Week 1 6.0 5.0 Negative Negative  Negative
Wecek 2 85 5.0 Small Trace Negative
Week 3 85 50 Large Negative  Negative
Study endpoint met; Week 4
catheter changed three Week 5
times. Week 6
Week 7
Week 8

(table continues)
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Saline Irrigation: pH, Leukocyte, Haemoglobin and Nitrite Levels

Moderate Large Positive
Small Trace Positive

Week 2

Week 3 Small Trace Positive
Week 4 Moderate Moderate  Positive
Week 5 Moderate Moderate  Positive
Week 6 Moderate Moderate  Positive

Small Negative  Negative

Pre  Post
Week 1 75 6.5 Moderate Large Negative
Week 2 75 7.0 Large Moderate  Positive
Week 3 7.0 5.0 Moderate Moderate  Positive
Week 4 50 5.0 Moderate Moderate  Positive
Week § 65 65 Small Moderate  Positive
Week 6 6.5 6.5 Moderate Negative  Positive
Week 7 6.5 6.5 Moderate Moderate  Positive
(No irrigation) Week 8 6.0 Moderate Large Positive
Pre  Post
Week 1 50 5.0 Negative Trace Negative
End point: Week 2
subject deceased.

(table continues)
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Control Group: pH, Leukocyte, Haemoglobin and Nitrite Levels

2

Week 1 7.0 Small Negative

Week 2 15 Moderate Negative Negative
Week 3 75 Large Moderate Negative
Week 4 7.0 Moderate Negative Negative
Week 5 75 Moderate Negative Negative
Week 6 6.0 Moderate Small Negative
Week 7 5.0 Moderate Negative Positive
Week 8 6.0 Trace Large Negative

Y : £

Week 1 6.0 Small Moderate Negative
Week 2 7.0 Negative Negative Negative

Subject

day 0

Week 2 8.5 Moderate Trace Positive
Week 3 7.0 Moderate Moderate Positive
Week 4 6.0 Moderate Large Positive
Week 5 6.5 Moderate Moderate Negative
Week 6 6.0 Moderate Trace Positive
Week 7 6.5 Moderate Negative Positive
Week 8 6.5 Moderate Negative Positive
8¢ Negative
Week 1 6.5 Moderate Trace Positive
Week 2 7.0 Moderate Large Negative
Week 3 6.5 Moderate Trace Negative
Week 4 6.0 Moderate Trace Negative
Week 5 6.5 Moderate Trace Positive
Week 6 5.0 Moderate Moderate Negative
Week 7 6.5 Moderate Trace Positive
Week 8 6.5 Moderate Trace Positive
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Incidence of Catheter Encrustations and Blockages
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In the first two weeks after insertion of the urinary catheter, no sediment was

observed in the catheter or in the urine drainage bag (Table 3). By week 3 all of the

catheters, the drainage tubing, and/or the drainage bag had sediment. The amount of

visible sediment varied from week to week, but the urine consistently appeared to flow

freely through the catheter drainage tubing into the catheter bag. At no point were

encrustations palpated in the catheter or visible in the tubing.

Table 3

Catheter Changes and Catheter Blockages

1 Contisol G
2 Saline

4 Saline

9 Saline

3 Control

6 Control

7 Control

8 Control

Blocked &
bypassing X 3

BM

Bypassing X 1

BM & bypassing

Bypassing X 2
Ruptured
Balloon X 1

3 days

14 days

7 days

Deceased
week 2 of
study

14 days

5 days

No changes
required

No changes
required

sual
encrustations

No visual
encrustations
noted

No visual
encrustations
noted

No visual
encrustations
noted

No visual
encrustations
noted

No visual
encrustations
noted

No visual
encrustations
noted

No visual
encrustations
noted

Completed
study —
8 weeks

Completed
study —
8 weeks

Completed
study —

8 weeks
Completed
study —

8 weeks
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Reasons for Catheter Changes

During the data-collection period there were a total of nine catheter changes. In
the saline group the staff’s documented or verbal explanations for the required catheter
changes included the pressure of a bowel movement, which caused the catheter to be
expelled with an intact balloon (subject 2), and the bypassing of urine (subject 4).

In the Contisol G group (subject 1) the catheter was changed three times because
the catheter completely blocked, which resulted in no urine draining into the catheter bag
(Table 3). This subject in the Contisol G group experienced autonomic dysreflexia with
diaphoresis and severe headaches whenever a blockage occurred and at the time of these
symptoms requested that staff check his catheter for signs of blockage.

In the control group the reasons for catheter changes included constipation
(subject 3), the catheter balloon becoming deflated and the catheter falling out

(subject 6), and the bypassing of urine (subjects 3 and 6).

Incidence of Symptomatic UTIs
There were no observed or documented symptomatic UTIs during the study

period.

Reported Level of Comfort

Catheter surveillance: Day 0. On day O (insertion of a new catheter) all subjects
completed the Catheter Surveillance Questionnaire (Appendix G) to guage their comfort
level with a catheter change. Seven of the eight subjects agreed to answer the
questionnaires. The eighth subject was aphasic, paraplegic, and unable to write with
either hand and thus experienced significant difficulty in responding to the questions

either orally or in writing. She preferred not to answer subsequent comfort questions but

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



41

wanted to continue in the study otherwise. Instead, she agreed to nod her head for yes and
to turn her head from side to side for no when asked about catheter comfort.

Question 1, “Comfort before catheter change,” was rated acceptable by 6 subjects
(75%) and unacceptable by 2 subjects (25%). Question 2, “Comfort with catheter
insertion,” question 3, “Comfort after the catheter had been in place for 15 minutes,”
question 4, “Comfort 2 hours after the catheter had been changed,” and question 5,
“Satisfaction with current catheter program” were all ranked as acceptable by 7 of the 7
subjects (100%) who completed the questionnaire. The two subjects who rated question 1
unacceptable did so because their catheters had not been draining any urine, which
resulted in some bypassing, general discomfort, and spasms and required changing.
Table 4 summarizes the individual response rates to each of the five questions when the
researcher inserted a new catheter over the eight weeks of the study period.

In summary, all subjects rated their catheters as comfortable except for two whose
catheters had become blocked. In both situations there was no urine output in the
catheter, the urine was bypassing, and discomfort was reported because of the catheter

blockage.

Contisol G Group: Catheter Irrigation Questionnaire
Each week the subject in the Contisol G group completed the Catheter Irrigation
Questionnaire (Appendix H) to measure his level of comfort with the irrigation
intervention. Question 1, “Comfort before irrigation,” question 2, “Comfort when the
solution was felt in the bladder,” question 3, “Comfort 15 minutes after having the
solution in the bladder,” question 4, “Comfort 2 hours after the solution was in the

bladder,” and question 5, “Satisfaction with current catheter program,” were all rated
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Table 4

Catheter Surveillance Questionnaire Results

Questions
How would you rate your bladder
comfort:

Q.1 Before catheter change? 1 2 1
Q.2 Comfort when the catheter was 3 1
inserted?

Q.3 Comfort after catheter was in 3 1
place for 15 minutes?

Q.4 Comfort 2 hours after the 3 1
catheter had been changed?

Q.5 How satisfied are you with 3 1

your current catheter program?

How would you rate your bladder
comfort:

cp
Q.1 Before catheter change? 4 3
Q.2 Comfort when the catheter was 4 3
inserted?
Q.3 Comfort after catheter was in 4 3
place for 15 minutes?
Q.4 Comfort 2 hours after the 4 3
catheter had been changed?
Q.5 How satisfied are you with 4 3

your current catheter program?

How would you rate your bladder
comfort:

Q.1 Before catheter change? 2
Q.2 Comfort when the catheter was 2
inserted?

Q.3 Comfort after catheter was in 2
place for 15 minutes?

Q.4 Comfort 2 hours after the 2
catheter had been changed?

Q.5 How satisfied are you with 2

your current catheter program?

Normal saline: N=3 (two subjects made the eight weeks and one deceased prior)

Contisol G: N=1 (subject did not make eight weeks)

Control Group: N=4 (one subject had difficulty in completing the questionnaire and the questionnaire was discontinued
on day 0).
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