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An indwelling urethral (Foley) catheter is 
a closed sterile system that is inserted 
through the urethra to allow for bladder 

drainage. In the 1930’s Frederick Foley designed 
a rubber tube with a separate lumen used to in-
flate a balloon which holds the catheter in place 
in the bladder. Historically, indwelling catheters 
primarily have been used in chronic, medically 
compromised elderly patients. As the number of 
elderly patients continues to increase, particu-
larly in such settings as home care, the use of 
indwelling catheters is increasing. Nurses caring 
for patients with urinary incontinence, neuro-
genic bladder, and/or urinary retention manage 
these catheters. However, most nurses will agree 
that managing this type of system poses multiple 
medical and nursing care problems. In fact, Foley 
catheters are associated with several complica-
tions and side effects that increase patient mor-
bidity and mortality.*

The opinions expressed in Perspectives are those 
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Managing The Indwelling Catheter

Despite significant progress in our understand-
ing of the physiology of the lower urinary 
tract and range of effective treatment options, 
placement of an indwelling catheter remains 

an important and frequently used treatment option. For 
example, approximately 25% of patients cared for in 
acute care hospitals will have an indwelling catheter dur-
ing some portion of their hospital admission 1 and 7% 
of nursing home residents are managed by long-term 
indwelling catheterization.2 While the initial directive to 
place a catheter is typically initiated by a physician, it is 
the nurse who primarily manages the indwelling catheter. 
A panel of clinical experts in urologic and gerontological 
nursing convened to examine the management of the in-
dwelling catheter in acute and long-term care settings.  

Gray: What are the differences between long-term and 
short-term catheterization? What are the implications 
for nursing practice?

Czarapata: Short-term catheters are those that are 
placed for less than 30 days, although they typically 
remain in place for up to 2 weeks. Long-term catheter-
ization is usually defined as more than 30 days. 

Newman: The indications for short term catheters 
include management of acute urinary retention, post-
operative bladder decompression, and monitoring uri-
nary output in the acutely ill patient. Long-term use 
(>30 days) is indicated when:  
■	 urethral obstruction or urinary retention is present 

but surgical intervention or the use of intermittent 
catheterization is not feasible

■	 comorbid medical conditions are present, e.g., end-
stage disease, advanced metastatic cancer, coma

■	 significant pressure ulcers (Stage III and IV) can-
not heal due to continual urine leakage

■	 a caregiver is not present to provide incontinence 
care, e.g., in home-care settings4,5. 

Long-term catheter use is associated with significant 
complications, particularly infection and encrustation 
of the catheter by Proteus mirabilis,6 which may lead 
to urethral trauma or the formation of bladder stones 
that block the catheter. These bacteria colonize the in-
ternal surface of the catheter, forming a biofilm, which 
binds organic and nonorganic material and may resist 
antibiotic therapy.

Despite recommendations for short-term use, the me-
dian time of indwelling-catheter use in home care is 
reported as 3 to 4 years.7 Most indwelling catheters are 
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inserted into the bladder via the urethra. Few clinical 
studies describe the use, indications, and complica-
tions of suprapubic catheterization.8 The risk of cath-
eter-associated urinary tract infection (CAUTI) de-
pends on the method and duration of catheterization, 
quality of catheter care, and patient susceptibility. 

Einhorn: The definition of what constitutes short- 
and long-term catheterization varies in the medical 
literature. Madigan et al3 infer that long-term urinary 
catheterization lasts more than 90 continuous days, 
Toughill9 concludes that it constitutes placement for 
more than 7 days, and Gray10 defines it as lasting more 
than 2 weeks. Perhaps the first area of consideration 
for nursing practice is to agree on the same definition 
of short- and long-term use. As Newman notes, cathe-
terization is frequently used to provide temporary uri-
nary drainage during postoperative recovery, to moni-
tor urinary output during periods of critical illness, 
and to manage urinary retention that fails other thera-
peutic options. It also may be used in the palliative 
care setting to provide comfort if the patient has dif-
ficulty moving to the toilet, and in selected cases for 
people with severe physical or mental impairments.10,11 

Nurses can be very proactive for patients with in-
dwelling catheters, whether short- or long-term. The 
patient’s physician usually determines the time frame 
for post-surgical urinary catheterization. However, 
it is important to note that documented studies have 
shown that physicians are often unaware that their pa-
tients still have catheters in place.14 Nurses are patient 
advocates who must take an active role in monitoring 
the use and when appropriate, the removal of cath-
eters. For patients who require long-term catheter-
ization, nurses can have an impact by evaluating the 
risk factors, need for continuing therapy, alternatives, 
catheter selection, and the use of accessory equipment. 
For example, if the patient is experience leakage (cath-
eter bypassing) around an indwelling catheter, the 
nurse must determine the cause and not just fix the 
immediate problem by inserting a larger diameter 
catheter or one with a larger retention balloon. The 
latter course of action may paradoxically aggravate the 
leakage by increasing pressure on the urethral outlet, 
stretching the urethra, and reducing the efficiency of 
the catheter to ensure ongoing bladder drainage.15 Re-
tention catheter balloons should be inflated to the ap-
propriate size; otherwise, the balloon assumes a non-
symmetrical shape that partly blocks the drainage 
eyes, leading to bladder spasms, irritation, and incom-
plete bladder emptying.15 

The judicious selection of catheter size and balloon 
size and material can reduce catheter-related compli-
cations, such as encrustation and blockage.3 It is im-
portant for nurses to identify patients who are prone 
to blockage as this factor determines how often cath-
eters are changed and influences the choice of catheter 
material. Patients who block usually have P. mirabi-
lis or urease infections, which form a biofilm that ul-
timately leads to catheter encrustation.  No material 
prevents encrustation16,17

Gray: I agree Carol.  However, while we have no mate-
rial that prevents encrustation, emerging research sug-
gests that certain materials may delay this process and 
may impact other important features, such as patient 
comfort. What is the optimal construction material for 
long-term catheters?

Einhorn:  Yes, the composition of the catheter is 
emerging as an important nursing consideration. The 
different materials of indwelling Foley catheters have 
various impacts, which need to be considered for the 
individual patient.30 

Latex catheters are soft and inexpensive. However, 
there are multiple reports of latex allergy, which can 
affect the patient or nurse. Latex has also been impli-
cated in causing toxicity to mucosal tissue, resulting 
in inflammation and urethral strictures in long-term 
catheterization.31,32 The chemical properties of latex 
cause it to swell due to absorption of body fluids, de-
creasing the drainage lumen and increasing the out-
side diameter.12 If the latex catheter is coated with 
Teflon (polytetrafluoroethylene), this problem is re-
solved. Nevertheless, latex catheters have been associ-
ated with a higher rate of encrustation, which leads to 
blockage of catheter eyes and impedes drainage.

Silicone catheters have a larger lumen than latex cath-
eters. While silicone causes less tissue irritation and 
potential damage, the catheter balloon has a tendency 
to lose fluid content due to evaporation, thus increas-
ing the risk that the catheter may dislodge premature-
ly. Parkin and associates22 found that silicone cathe-
ters may develop a cuff when deflated. This may cause 
trauma or stricture, or result in more uncomfortable 
catheter removal.

Newman: Surprisingly few changes have occurred in 
the design of catheters over the last 40 years. Differ-
ent materials, which prevent encrustation and infec-
tion, or alternative methods of draining urine directly 
from the bladder would be valuable.8 Catheter types 
include4,12,18-21: 

■	 silicone elastomer-coated, latex catheters, which 
have a chemically bonded coating of silicone elas-
tomer or Teflon that prevents urethral contact with 
latex 

■	 Teflon-coated catheters, which are felt to reduce the 
rate of water absorption 

■	 all-silicone catheters, which are thin-walled, more-
rigid, larger-diameter lumen catheters 

■	 Hydrogel-coated latex catheters, which absorb wa-
ter to produce a slippery outside surface 

■	 Silver alloy-coated or antimicrobial-coated cath-
eters 

Czarapata: The optimal catheter is easy to insert, 
comfortable, cost effective, and painless to remove. 
It should reduce the risk for or prevent infection and 
encrustation or hypersensitivity. The search for the 
ideal catheter continues and available catheters per-
form better in certain areas than others. For example, 
some construction materials result in a stiffer catheter 
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that is easy to insert, but patient comfort is often com-
promised. Nevertheless, they may be easier to insert 
in men, because they resist curling. Well lubricated, 
stiffer catheters navigate the urethra more easily than 
do softer ones. 

Latex catheters are softer, but they are associated with 
the risk of a hypersensitive response or allergic reac-
tion, whereas silicone catheters do not produce this 
effect. While silicone catheters avoid hypersensitiv-
ity responses, they may develop a cuff, crease or ridge 
around the balloon when deflated that sometimes 
leads to painful removal.29 

Hydrogel silver-coated catheters resist bacterial adhe-
sion more than all-silicone catheters.3 Gray has esti-
mated that silver-coated catheters may reduce the in-
cidence of symptomatic urinary tract infection (UTI) 
by 47% and urosepsis by 44%.10 He has reported that 
switching to silver-alloy catheters may save $98,000 or 
more in healthcare costs.

In addition to considerations, I also advise colleagues 
to carefully consider catheter size.  Nurses should use 
the smallest catheter as possible. Sizes from 14 to 16 
French (FR) are recommended. Catheter sizes larger 
than 18 FR may create discomfort, increase the risk 
of blockage, and lead to UTI, urethral irritation, and 
erosion.9  On the whole, I would rather use a silicone-
coated, 14-FR, latex catheter, unless a suprapubic tube 
is indicated. In that case, I would prefer a larger cathe-
ter. Silver-impregnated catheters may be preferable for 
patients who are managed by short-term catheteriza-
tion and who are susceptible to infection.

Gray: Does construction material affect the risk for 
catheter associated urinary tract infection?

Newman: There is debate and very little evidence-
based research as to which catheter may decrease 
catheter-related UTI. It is felt that catheter materi-
al can influence the rate of biofilm development. The 
large diameter and thin wall of all-silicone catheters 
may prevent the formation of biofilm, thus decreas-
ing blockage. They are more compatible with the ure-
thral lining and do not allow build-up of protein and 
mucous. Parkin and coworkers22 recommend hydro-
gel-coated latex catheters for long-term urethral and 
suprapubic use. An increase in latex allergies and re-
actions in patients with indwelling catheters has been 
reported.23

Silver-coated catheters are believed to cause less in-
flammation and have a bacteriostatic effect, when 
used on a short-term basis.18,24 In this context, they 
may decrease CAUTI.25,26  Some catheters are also 
been coated with an antibiotic in an attempt to pre-
vent CAUTI. The outer wall and inner drainage lumen 
are usually impregnated with an antibacterial agent, 
such as nitrofurazone, which exudes from the catheter 
over a period of days after insertion.27 It is unclear if 
these catheters, which are more expensive, have any 
effect on CAUTI. The protective coatings tend to nar-

row the catheter lumen, reducing urine flow if used 
long term, patients may develop antibiotic resistance. 

Einhorn: Johnson and colleagues33 did a systematic 
analysis of antimicrobial urinary catheters for the pre-
vention of nosocomial bladder infections. Their lit-
erature review identified 12 studies (13,392 patients) 
from 1966-2005 that used randomized, quasi-ran-
domized trials of nitrofurazone-coated or silver alloy-
coated antimicrobial urinary catheters for less than 
30 days. The test catheters (both types) suggested that 
there was some protection from bacteria in all 12 of 
the qualifying trials. The studies had several limita-
tions, as many did not have data on clinical endpoints 
and did not compare treated or silver-coated catheters 
head-to-head. None of the studies addressed outcomes 
such as symptomatic UTI. They concluded that fair-
quality evidence suggests that short-term catheteriza-
tion with treated catheters (both silver-impregnated 
prior to 1995 and Nitrofurazone coated after 1995) 
can prevent bacteriuria in hospitalized patients. Cost 
savings and effects on morbidity and mortality are not 
yet evident.

Srinivasan’s group34 reported a prospective trial of 
3,036 patients that compared a silicone-based, silver-
coated Foley catheter impregnated with silver to a sili-
cone-based, silver-coated Foley catheter to prevent 
nosocomial UTI. The rate of infection was 14.19/1,000 
Foley days for the silver-impregnated catheter versus 
16.15/1,000 Foley days for the non-impregnated cath-
eter. Both groups developed an UTI in about 4 days. 
No significant differences were found in outcomes, 
but the two groups were not identical. The silver-im-
pregnated group had more men, larger number of 
catheters inserted in a medical ward, median time of 
catheterization was shorter by one day (statistical sig-
nificance), and fewer urine cultures.  The results were 
fewer UTIs in the silver coated catheter, but the results 
were not statistically significant.

Rupp and associates35 examined the efficacy, cost, and 
antimicrobial resistance of silver-alloy, hydrogel-coat-
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ed urinary catheters. Control data included in the cost 
analysis came from a historical cohort collected over 2 
years. The study enrolled consecutive hospitalized pa-
tients in a 600-bed hospital over the next 2 years. The 
study compared uncoated catheters (type of catheter 
not stated) and silver-coated catheters from the same 
manufacturer. The outcome showed that the rate of 
CAUTI fell from 6.13/1,000 Foley days to 2.62/1,000 
with the silver-alloy catheter. Cost savings varied, de-
pending on the cost estimates for catheters and the in-
cidence of catheter-related infections.

Karchmer’s group24 conducted a randomized, 12-
month, crossover study to compare the rates of in-
fection for silver-coated and uncoated catheters. The 
infection rate dropped 32% in patients with silver-
coated catheters. They concluded that the cost of these 
catheters is justified, as they reduce added hospital 
costs from nosocomial UTIs.

Gray: A study has been reported in abstract format 
suggesting that use of a particular catheter securing 
device may reduce UTI risk, although design limita-
tions preclude the reader from drawing any firm con-
clusions from the data.  Two review articles on cathe-
ter securing devices and UTI risk are being written.

Gray: What other interventions can be recommended to 
nurses to reduce the risk of catheter-related urinary tract 
infection (CAUTI)

Czarapata: Patient education is a very important 
nursing measure, whether the patient is independent, 
in home care or in a long-term care facility. For people 
with long-term catheterization, basic concerns need to 
be addressed, including:
■	 catheter selection
■	 risk of catheter dislodgment 
■	 risk of infection, blockage, and bypass
■	 impact on sexuality 
■	 importance of hand washing and hygiene
■	 importance of meatal cleansing (men) 
■	 importance of avoiding constipation
■	 instructions with regard to fluid intake
■	 instructions on observing color/volume of urine
■	 expectations of patient/caregiver
■	 support from the healthcare team
■	 whom to contact if problems arise
■	 how to empty, change, and dispose of bags
■	 how to obtain new supplies of drainage bags
■	 how often to change the catheter36 

Choosing the correct catheter requires nursing aware-
ness of catheter availability, the needs of individual 
patients, and knowledge of evidenced-based studies 
and best-practice literature. Nurses should periodical-
ly reassess patients with long-term catheters to deter-
mine whether they still need an indwelling catheter.3 

Hand washing and changing of gloves should be done 
between patients when providing perineal catheter 
care, handling catheter system and emptying cathe-
ter drainage bags.37 Patients should practice good hy-
giene. There is no need to apply bactericidal solution 

or gel to the meatus because studies have shown that 
this practice does not reduce the risk for CAUTI.50-52 
Maintaining a closed system decreases infection, but 
this may not be possible when the patient is managed 
by long-term indwelling catheterization. Drainage 
bags need to be emptied at least every four hours or 
when the urine volume reaches 400 mLs.37 Prevention 
of constipation, which irritates the bladder and may 
cause blockages, is important. 

Newman: CAUTIs are the most common infec-
tion in hospitals, nursing homes, and home-care set-
tings. In hospitals, it is estimated that 600,000 pa-
tients are affected per year. In the acute-care setting, 
21% of catheter insertions are unjustified and 44.7% 
of continued catheterizations are unjustified.38 From 
5 to 10% of residents at LTC facilities have indwelling 
catheters.39 

CAUTIs develop between the catheter and urethra 
(extraluminal or periurethral), secondary to irritation 
from traumatic catheterization, tugging of improper-
ly anchored or secured catheters, and cross-contami-
nation when emptying drainage bags.40 Bacteria can 
travel within the catheter lumen (endoluminal) from 
the drainage tubing, due to improper sampling tech-
nique, and touching container to tip of drain spig-
ot.4,8,41,42 

Gray10 provides an excellent review of evidence-based 
nursing interventions to prevent CAUTI, but many 
catheter-care interventions in clinical practice have 
not been studied in randomized, controlled trials.43,44 
The following recommendations may not be evidence-
based but are considered best practices for catheter 
care:
■	 Reconsider the risks and benefits of continuing the 

long-term use of an indwelling urinary catheter 
and remove it as soon as possible.43,45

■	 Hand washing and the use of disposable gloves 
when handling the catheter system to prevent 
transmission of pathogens by contact and the fecal-
oral route. Scientific evidence and ease of use sup-
port the use of routine hand rubbing with water-
less, alcohol-based, rub-in cleansers.45

■	 Catheters that are so encrusted that urinary out-
flow is blocked should be changed immediately.46,47 

■	 Disconnection of the catheter and drainage bag is 
the leading cause of bacterial contamination. Con-
necting the catheter to an aseptic, closed system 
(catheter, bag and tubing form a continuous unit) 
and maintaining the closed system assists in reduc-
ing infection.12,48 

■	 Use catheter sizes of 14FR or 16 FR, as larger di-
ameter catheters have higher UTI rates, resulting 
in greater leakage, and are more likely to obstruct 
normal urethral secretions. 

■	 Use a small balloon size (10 cc), as a larger balloon 
(30 cc) will increase the volume of urine that pools 
below the level of the catheter lumen, thus increas-
ing the risk of infection.42

■	 Drainage bags should be maintained in a depen-
dent position and emptied at least every 4 to 5 
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hours or when the bag is half to two-thirds filled.  
Large amounts of urine left for long periods in the 
drainage bag can result in stasis and over-produc-
tion of biocontaminants. In acute-care settings, 
drainage bags may be emptied more frequently to 
monitor fluid status and renal function.49 The col-
lection bag should not lie on the floor, where it can 
be contaminated by bacteria. Separate graduated 
containers for each patient and each patient drain. 
For multiple drainage tubes or devices in one pa-
tient, keep drainage tubes or devices on opposite 
sides of the bed. Keep patients with drainage de-
vices in semi-private rooms on opposite sides of the 
room, maintain a separate graduated container for 
each drain, and label (patient name, type of excre-
ment). When emptying the bag, the spigot on the 
drainage bag should not be allowed to touch the 
sides of the graduated container.

■	 Recurrent symptomatic UTI in a catheterized pa-
tient should lead the nurse to ensure that perineal 
hygiene is performed consistently to remove fecal 
soiling in accordance with accepted practices and 
catheter care.

■	 Urine acidification through ingestion of cranber-
ry juice, tablets or ascorbic acid is controversial but 
often recommended in clinical practice.53 Urine 
acidification has been proposed to prevent or slow 
catheter encrustation and diminish bacteriuria. 

■	 Maintain a uniform and adequate daily fluid intake 
(30 ml/kg body weight/day) to continuously flush 
the system can decrease catheter blockage and sub-
sequent infection.54 

■	 Receiving a short course of antibiotics (daily for 3 
days) at the time of catheter removal may decrease 
the likelihood of CAUTI. 

Gray: Should catheters be routinely secured and, if so, 
how? 

Newman: Securement of catheters with some type 
of anchor strap or device to stabilize the catheter 
and prevent catheter tension on the distal urethra at 
the meatus is recommended.60 Several best-practice 
models in the nursing literature recommend that the 
catheter be secured or anchored to the upper thigh 
in women and upper thigh or abdomen in men.4,8,9,15  
The male lower urinary tract benefits from having the 
urethra in a straight position. If the catheter is not se-
cured, tension occurs at the meatus and bladder neck, 
leading to inadvertent dislodgement or erosion of the 
bladder neck or urethra.  

The recommended type of securement device appears 
to be a strap that does not use adhesive.4 Pomfert12 
suggests that adhesive should not contact the cathe-
ter, as the tape could damage the core of latex-coated 
catheters.   

Czarapata: I agree that catheters should be routine-
ly secured. While the evidence states that there is no 
significant reduction in infections due to securing, 
there is an increase in comfort and less bladder neck 
irritation and inadvertent catheter removal.  Cathe-

ter straps are now more comfortable, as they are wider 
and made of more comfortable materials. Catheters 
should be secured to the thigh in women. There is 
some disagreement as to whether the strap should be 
secured to the abdomen or thigh in men.57 

Stabilizing the indwelling urinary catheter can pre-
vent or reduce the risk for multiple adverse events, 
such as accidental dislodgement, as well as tissue trau-
ma and inflammation induced by excessive traction 
of the tubing or drainage bag. Although stabilization 
cannot prevent all complications associated with uri-
nary catheter, the value of this practice is exemplified 
by its inclusion as a category 1 (strongly recommend-
ed for adoption) recommendation in the 1981 CDC 
Guidelines for Prevention of Catheter-Associated Uri-
nary Tract Infections.56

Einhorn: I think it is important to consider the ra-
tionale for and benefits of securing a catheter. In a 
literature review from 1966-2003, Gray10 did not find 
any study to support or deny the use of securing de-
vices on the risks of UTI. Nevertheless, Toughill9 as-
serts that securing avoids tension on the bladder neck 
and accidental dislodgement.  Little evidence exists on 
the dislodgement of urinary catheters, but anecdot-
al experiences supports this ongoing clinical opinion. 
Hanchett58 discussed securing a catheter by taping the 
drainage tube to the patient’s thigh, a method that is 
familiar to most nurses. Tape can be applied several 
different ways but, for the most part,  it does not stay 
on well and may cause further problems. Promfret 12

advocates that adhesive tape not touch the catheter 
surface as it may have negative effect on the core of la-
tex coated brand catheters. The sticky  residue of the 
tape can allow the accumulation of microorganisms, 
which may cause contamination and allow bacteria to 
migrate up the outside of the  catheter into the blad-
der, leading to UTI. Also, many patients may be al-
lergic to adhesive tape which can cause blisters and 
breaks in the skin which may also have deleterious ef-
fects.

Foley Catheter Holder (Dale Medical Products Inc.)
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In contrast to Hatchett’s assertions, Tracy59 reported 
a quasi-experimental study with postoperative uro-
logical patients using an adhesive tape and safety pin 
versus a commercial catheter-securing device. Twenty 
patients in each group wore the devices until the in-
dwelling catheter was removed. While the commer-
cial device did not remain in place 100% of the time, 
the adhesive device did. No difference was found with 
respect to comfort associated with use of the commer-
cial device as compared to the adhesive tape/ clothes 
pin system.  

Gray: One issue that has been raised and should be 
addressed is that securing devices can contribute to 
deep vein thrombosis (DVT). While the DVT pro-
duced by a catheter-securing device involving a leg 
strap holder  is a theoretical risk, I am unaware of any 
case where this has occurred, and have never iden-
tified a published case report associating a leg strap 
catheter securing device with a DVT.

Newman: I concur with Mikel. Certain “tourniquet-
like” leg straps may pose a problem with venous com-
pression and skin occlusion if they are not properly 
used. However, there have been no reports in the med-
ical or nursing literature of these occurring.  

Gray: Is it preferable to secure the Foley catheter at the 
y-port or directly on the catheter itself?

Newman: Secure the catheter at the bifurcation of 
the tubing.40 This practice allows for movement with 
activity. Pulling on the catheter contributes greatly to 
urethral irritation and inflammation, promoting the 
entry of bacteria through the urethral wall.

Einhorn: I have not found any evidence that per-
suades that one method is necessarily better than the 
other. Catheters should be secured, so that there is no 
kinking, bending, or ability to occlude the lumen.

Czarapata: One device has been developed that sup-
ports the indwelling catheter by placing it above the Y 
port. 58 It has been suggested that this type of device  
may reduce  postoperative pain associated with mal-
position during surgery.58

Gray: What are the characteristics of an optimal drain-
age system? 

Czarapata: The optimal drainage system is a closed 
system with a one-way valve between the bag and tub-
ing. It should have a bag or cover to hold the system 
off the floor and to protect the emptying valve from 
contamination. It should hang from a wheelchair or 
the patient’s waist below the level of the bladder. 

Einhorn: There is considerable evidence for short-
term indwelling urinary catheters, but not much is 
written about long-term catheterization. The closed 
system reduces UTI for patients with a short-term in-
dwelling urinary catheter60, but it is not feasible for 

patients managed by long-term catheterization. Some 
suggest connecting a sterile leg bag to the catheter 
during the day for long-term patients.12 At night, the 
catheter is connected to a large or bedside drainage 
bag, which is changed every 5 to 7 days. Patients who 
are bed bound or choose to use large-capacity drain-
age bags should change the bags on a 5- to 7-day basis.
The use of an antireflux valve that prevents urine 
moving from drainage system back into the bladder 
has also been examined. Wille and colleagues61 evalu-
ated the onset of bacteria and incidence of infection in 
180 patients randomly managed with a closed drain-
age system with an antireflux valve (as well as several 
other features designed to reduce bacterial contamina-
tion), or a system without an antireflux system. Cath-
eters remained in place for at least 48 hours and urine 
samples were taken every 24 hours. They found no 
difference in the in the incidence of bacteriuria when 
the systems were compared. 

Leone and al62 compared the effectiveness of two uri-
nary drainage systems in an intensive care unit, using 
a randomized prospective trial. Some 311 patients re-
quired an indwelling urinary catheter for longer than 
48 hours. There was no statistical difference in the 
rate of bacteriuria between two groups of patients: one 
used a complex, closed drainage system; the other, a 
two-chamber drainage system.

For patients with long-term catheterization, Dille and 
Kirchhoff63 found that leg bags and drainage bags 
could be used for 4 weeks with no increase in UTI in 
community-dwelling adults who cleansed their bags 
daily with 1:10 bleach solution. Alternatively, a vinegar 
solution can be used.

Newman:  The nurse should also consider issues of 
appearance and comfort when considering the opti-

The sticky residue from 

adhesive tape can 

allow the accumulation 

of microorganisms, 

which may cause 

contamination and 

allow bacteria to 

migrate up the outside 

of the catheter into the 

bladder, leading to UTI.
 

- Einhorn- 

Drainage Bag (courtesy of Tyco Healthcare Kendall)
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mal drainage system. A drainage bag can be quite dif-
ficult to accommodate discretely on the body and can 
present problems with appearance and noise from 
urine movement. More recent innovations include a 
bag strapped onto the abdomen (“belly bag”). A leg 
bag is a smaller collection bag for use in the ambulat-
ing patient, as it allows more freedom of movement. 
This smaller bag is more discreet and can be attached 
to the calf and concealed under clothing. Leg bags 
come in different sizes (horizontal or vertical) and 
are made from a variety of materials. The calf is usu-
ally the easiest place on which to strap a leg bag, but 
women who wear skirts will need to use a thigh bag 
or waist belt. The smaller bag can be strapped to the 
leg (thigh or calf) or held in place with a net sleeve or 
stocking and is easy to hide under clothing. Straps that 
are too tight can restrict circulation, resulting in le-
sions.5 

Attention also must be paid to the selection of the 
drainage port, as some patients may be able to manip-
ulate a flip-flow valve but not a sliding type. Two mod-
ifications, the addition of a urine sampling port in the 
drainage tube and the pre-connected catheter/col-
lecting tube system seem to have advanced the design, 
since they discourage or prevent disconnection of the 
system, which can predispose the patient to infection.8 

Gray: Thank you for sharing these insights on the man-
agement of indwelling catheters.  While we have cer-
tainly come a long way from the original descriptions of 
catheterization by the ancient Egyptians (who used hol-
lowed out reeds) to negotiate the urethra, the placement 
of a short- or long-term indwelling catheter is still as-
sociated with an increased risk for multiple adverse out-
comes. Nevertheless, advances in catheter construction 
have led to materials that slow the process of bacterial 
adherence to the catheter, bacteruria and encrustation. 
Similarly, the development of commercially available 
catheter straps are hypothesized to reduce the risk of ac-
cidental dislodgement and discomfort associated with 
traction against the bladder neck, while avoiding poten-
tial adverse side effects associated with application and 
removal of adhesive tape. Nurses are principally respon-
sible for decisions regarding the type of catheter to be in-
serted and application of a securement device. There-
fore, it is essential that we remain knowledgeable of the 
latest evidence concerning these issues and routinely ap-
ply this knowledge as we care for the tens of thousands of 
patients who continue to be managed by an indwelling 
catheter. 

References

1. 	 Saint S, Lipsky, BA. Preventing catheter-related bacteriuria: 
Should we? Can we? How? Archives of Internal Medicine. 1999; 
159: 800– 808.

2. 	 Sartor C, Delchambre A, Pascal L, Drancourt M, De Micco P, 
Sambuc R. Assessment of the value of repeated point-prevalence 
surveys for analyzing the trend in nosocomial infections. 
Infection Control & Hospital Epidemiology 2005; 26(4):369-73.

3. 	 Madigan E, Neff DF. Care of Patients with Long-Term Indwelling 
Urinary Catheters. Online Journal of Issues in Nursing. 
2003;8(3). 

4. 	 Newman DK. Incontinence products and devices for the elderly. 
Urologic Nursing. 2004;4:316-334.

5. 	 Center for Medicare and Medicaid Services (CMS). Survey and 
certification (S & C) group. Delay in effective date for revisions of 
appendix PP, state operations manual (SOM), surveyor guidance 

fore incontinence and catheters. CMS S & C Publication No. S&C-
05-23. Accessed March 2006 at: www.cms.hhs.gov/medicaid/
survey-cert/sc0523.pdf. 

6.  	Morris NS, Stickler DJ, Mclean RJC. The development of bacterial 
biofilms on indwelling urethral catheters. World Journal Urology. 
1999;17: 345-350.

7. 	 Wilde MH. Long-term indwelling urinary catheter care; 
conceptualizing the research base. Journal Adv Nurs. 
1997;10(3):287-292.

8. 	 Newman DK, Fader M, Bliss DZ. Managing incontinence 
using technology, devices, and products. Nursing Research.; 
2004;53(6S):S42-48.

9. 	 Toughill E. Indwelling urinary catheters: common mechanical 
and pathogenic problems. AJN. 2005; 105;5:35-37.

10. 	Gray M. What nursing interventions reduce the risk of 
symptomatic urinary tract infection in the patient with an 
indwelling catheter. JWOCN.2004;31:3-13.

11. 	Agency for Health Care Policy and Research. Clinical practice 
guideline: Urinary incontinence in adults. AHCPR 92-0038. 
Rockville, MD: Department of Health and Human Services, 1992.

12. Pomfret I. Urinary catheters: selection, management and 
prevention of infections, management and prevention of 
infection. Br J Community Nursing. 1997;5(1):5,8,10-13.

13. 	Brosnahan J, Jull A, Tracy C. Types of urethral catheters for 
management of short-term voiding problems in hospitalized 
adults. The Cochrane Library. 2005:4.

14. 	Saint S, Wiese J, Amory JK, Bernstein ML, Patel UD, et al. Are 
physicians aware of which of their patients have indwelling 
urinary catheters? Am J Medicine. 2000;109:476-80.

15. 	Emr K, Ryan R. Best practice for indwelling catheter in the home 
setting. Home Care Nurse. 2004;22(12):820-30.

16. 	Morris NS, Stickler DJ. Encrustation of indwelling urethral 
catheters by Proteus mirabilis bioflims growing in urine. J Hosp 
Infect. 1998 39:227-234.

17. 	Kunin CM, Douthitt S, Dancing J, Anderson J, Moeschberger 
M. The association between the use of urinary catheters and 
morbidity among elderly patients in nursing homes. Am J 
Epidemiol 1992;135:291-301.

18. 	Ahearn DG, Grace DT, Jennings MJ, Borazjani RN, et al. Effects 
of hydrogel/silver coatings on in vitro adhesion to catheters 
of bacteria associated with urinary tract infections. Current 
Microbiology. 2000;41:120-125. 

19. 	Brosnahan J, Jull A, Tracy C. Types of urethral catheters for 
management of short-term voiding problems in hospitalized 
patients. Cochrane Database Syst Rev. 2004:2. 

20. 	Edlich et al. (2000) Biomechanical performance of silicone and 
latex external condom catheters. J Long-Term Effects of Medical 
Implants. 2000;10(4):291-299. 

21. 	McConnell EA. New catheters decrease nosocomial infections. 
Nursing Management. 2000;31(6):52, 55.

22. 	Parkin J, Scanlan J, Woolley M, Grover D, et al. Urinary catheter 
‘deflation cuff’ formation: clinical audit and quantitative in vitro 
analysis. BJU International. 2002;90:666-671. 

23. 	Woodward S. Complications of allergies to latex urinary 
catheters. Br J 24. Karchmer T, Giannetta E, Muto C, Strain 
B, Farr B. A randomized crossover study of silver-coated 
urinary catheters in hospitalized patients. Arch Intern Med. 
2000;160:3294-3298.

25. 	25. Saint S, Elmore JG, Sullivan SD, Emerson SS, Koepsell 
TD. The efficacy of silver alloy-coated urinary catheters in 
preventing urinary tract infection: a meta-analysis. Am J Med. 
1998;105:236-41.

26. 	Lai KK, Fontecchio SA. Use of silver-hydrogel urinary catheters 
on the incidence of catheter-associated urinary tract infections in 
hospitalized patients. AIJC. 2002;30(4):221-225. 

27. 	Johnson JR, Delavari P, Azar M. Activities of a nitrofurazone-
containing urinary catheter and a silver hydrogel catheter against 
multidrug-resistant bacteria characteristic of catheter-associated 
urinary tract infections. Antimicrobial Agents Chemother. 
1999;43(12):2990-2995.

28. 	Morris N, Stickler D, Winters C. Which indwelling urethral 
catheters resist encrustation by Proteus mirabilis biofilms? Br J 
Urol. 1997;80:58-63.

29. 	Robinson J. Deflation of a Foley catheter balloon. Nursing 
Standard. 2003;17:33.

30. 	Lawrence EL, Turner IC. Materials for urinary catheters: a review 
of their history and development in the UK. Medical Engineering 
& Physics. 2005 27; 443-453. 

31. 	Emr K, Ryan  R. Best Practice for Indwelling Catheter in the Home 
Setting. Home Care Nurse. 2004;22(12);820-30.

32. 	Smith JM. Indwelling catheter management: from habit-based 
to evidence-based practice. Ostomy/Wound Management. 
2003;49(12):34-45.

33. 	Johnson JR, Kuskowski MA, Wilt TJ. Systematic review: 
antimicrobial urinary catheters to prevent catheter-associated 
urinary tract infection in hospitalized patients. Ann Intern Med. 
2006 Jan 17;144 (2): 116-26.

34. Srinivasan, A. Kaarchmer,T., Richards, A., Song, X, Perl TM. A 
prospective trial of a novel silicone-based, silver-coated Foley 
catheter for the prevention of noscomial urinary tract infections. 

I have never identified 

a published case report 

associating a leg strap 

catheter securing device 

with a DVT. 

-Gray -



10

Managing The Indwelling Catheter

Infec Control Hosp Epidemiol. 2006;Jan 27(1):38-43

35. 	Rupp, ME, Fitzgerald, T, Nedra, M, Helget,V, Puumala, S, 
Anderson, JR, Fey, PD. Effect of silver-coated urinary catheters: 
Efficacy, cost-effectiveness, and antimicrobial resistance. AJIC. 
2004; 32 (8):445-450.

36. 	Heath T, Watson R. Managing urinary incontinence in men. 
Nursing Older People. 2002;14(8).

37. 	Newman D. Managing and Treating Urinary Incontinence. 
Baltimore, 2002, p142.

38. 	Jain P, Parada JP, David A, Smith LG. Overuse of the indwelling 
tract catheter in hospitalized medical patients. Arch Intern Med. 
1995;155:1425-1429.

39. 	Nicolle LE. Catheter-related urinary tract infection. Drugs Aging. 
2005;22(8):627-639.

40. 	Newman DK. Hospital of the University of Pennsylvania CEQI 
Committee. Use and care of indwelling urinary catheters, self-
learning packet. HUP, Department of Nursing, 2005. 

41. 	Warren JW. Nosocomial urinary tract infections. In: Mandell, 
Douglas, Bennett (eds.) Principles and Practice of Infectious 
Diseases. Philadelphia: Elsevier, 2005, pp3370-3381.

42. 	Newman DK. Managing and Treating Urinary Incontinence, 2nd 
Edition, Health Professions Press, Baltimore, Maryland, 2006.

43. 	Niel-Weise BS, Van Den Broek PJ. Antibiotic policies for short-
term catheter bladder drainage in adults. The Cochrane Library. 
2005:4:1-16.

44.	  Niel-Weise BS, Van Den Broek PJ.  Urinary catheter policies for 
long-term bladder drainage. The Cochrane Library. 2005;4:1-32.

45. 	Widmer A. Replace hand washing with use of a waterless alcohol 
hand rub? Clin Infect Dis. 2000;31:136-43.

46. 	Hukins DWL. Preventing encrustation in indwelling catheters. 
Medical Device Technology. 2005;May:25-27.

47. 	Stickler DJ et.al. Control of encrustation and blockage of Foley 
catheters. Lancet. 2003;361(9367):1435-7.

48. 	Wong ES, Hooten TM. Guidelines for the prevention of catheter-
associated urinary tract infections.  Guidelines for the Prevention 
and Control of Nosocomial Infections. Atlanta: US Center for 
Disease Control, 1982, pp1-5. Available at: www.cdc.gov/
incidod/hip/GUIDE/uritract.htm. Accessed March 6, 2006.

49.	 Fallis WM. Indwelling Foley catheters: Is the current design a 
source of erroneous measurement of urine output? Critical Care 
Nurse. 2005;25(2): 44-51. 

50. 	Webster J et.al. Water or antiseptic for periurethral cleaning 
before urinary catheterization: a randomized controlled trial. Am 
J Infect Control. 2001;29(6):389-94.

51. 	Fantl JA, Newman DK, Colling J, et.al. Urinary incontinence 
in adults: acute and chronic management. Clinical Practice 
Guideline, No. 2. Update, Rockville, MD: US Department of 
Health and Human Services. Public Health Service, Agency for 
Health Care Policy and Research, AHCPR Publication No. 96-
0682, March 1996.

52. Newman DK, Wallace J, Blackwood N, Spencer C.  Promoting 
healthy bladder habits for seniors.Ostomy Wound Manage. 
1996;42:18-22, 24-5, 28.53. 	 Gray M. Are cranberry juice or 
cranberry products effective in the prevention or management 
of urinary tract infection?  J Wound Ostomy Continence Nursing. 
2002;29(3):122-126.

53. Gray M. Are cranberry juice or cranberry products effective in the 
prevention or management of urinary tract infection?  J Wound 
Ostomy Continence Nursing. 2002;29(3):122-126.

54. 	Burr RG, Nuseibeh IM. Urinary catheter blockage depends on 
urine pH, calcium and rate of flow.  Spinal Cord;35(8):254-62.  

55. 	LeBlanc K, Christensen D. Addressing the challenge of providing 
nursing care for elderly men suffering from urethral erosion. 
JWOCN. 2005;32(2):131-134.

56. 	Hancgett M. Techniques for stabilizing urinary catheters. Home 
Healthcare Nurse. 2002;20(3).

57. 	Cancio L, Sabanegh E, Thompson I. Managing the Foley catheter. 
Am Family Physician. 1993;48(5):829-836. 

58. 	Hanchett M. Techniques for stabilizing urinary catheters: 
tape may be the oldest method, but it’s not the only one. AJN 
2002;102(33):44-48.

59. 	Tracy C. Comparison of catheter-securing devices. Urologic 
Nursing. 2000;20(1):43-46.

60.  Allepuz-Palau A, Rossello-Urgell J, Vaque-Rafart J, Hermosilla-
Perez E, et al; EPINE Working Group. Evolution of closed 
urinary drainage systems use and associated factors in Spanish 
hospitals. J Hosp Infect. 2004;57:332-8.

61. 	Wille JC, Blusse van Oud Alblas A, Thewessen EAPM. Nosocomial 
catheter-associated bacteriuria: a clinical trial comparing two 
closed urinary drainage systems. J Hospital Infection. 1993; 
25:191-98.

62. 	Leone M, Garnier F, Antonini F, Bimar MC, et al. Comparison of 
effectiveness of two urinary drainage systems in intensive care 
unit: a prospective, randomized clinical trial. Intensive Care 
Medicine. 2003; 29 (3):410-13.

63. 	Dille CM, Kirchhoff KT. Decontamination of vinyl urinary drainage 
bags with bleach. Rehabilitation Nursing. 1993; 18:292-95

After reading this article, the learner should be able to:

1.	 List the indications for long-term use of urinary  
catheters.

2.	 Describe the optimal characteristics of long term 
urinary catheter.

3.	 List at least 5 nursing interventions to prevent cath-
eter-related UTI.

4.	 Explain why urinary catheters should be secured.
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1.	 Indications for short-term catheter use 
include:
a.	 management of acute urinary retention
b.	 post operative bladder compression
c.	 monitoring urinary output in acutely ill 

patients
d.	 all the above

 
2.	 Potential complications of long-term 

catheter use are:
a.	 infection
b.	 there are no complications associated 

with long-term use
c.	 encrustation of catheter with Proteus 

mirobilis
d.	 A&C

 
3.	 The nurses role in caring for a patient with 

a short or long-term catheter include:
a.	 evaluate risk factors of using urinary 

catheter
b.	 evaluate continued need for catheter
c.	 evaluate and determine appropriate 

catheter selection and accessory 
equipment

d.	 all the above
 
4.	 Improperly inflated retention catheter 

balloons have been associated with the 
following complications:
a.	 the balloon assumes a non-symmetrical 

shape
b.	 blockage of drainage eye
c.	 bladder spasms, irritation and incomplete 

emptying of bladder
d.	 all the above

5.	 The use of Hydrogel silver-coated 
catheters have linked to a reduction in 
symptomatic UTIs by_______.
a.	 27%
b.	 47%
c.	 35%
d.	 50%

 
6.	 The smallest catheter size recommended 

for use is?
a.	 18-20 Fr
b.	 14-16 Fr
c.	 12-14 Fr.
d.	 16-18 Fr

 
7.	 Nursing interventions to prevent catheter 

associated UTIs include
a.	 good hand washing and patient hygiene
b.	 infrequent assessment of on-going need 

for catheter
c.	 allowing the drainage spigot to come in 

contact with the graduated container
d.	 maintaining the catheter bag above the 

level of the bladder

8.	 Catheter drainage bags should be emptied 
at least:
a.	 once every 24 hr
b.	 once every 8 hrs
c.	 once every 4-5 hrs
d.	 only when the bag is full

 
9.	 When assessing patients with recurrent 

UTIs the nurse should:
a.	 change the catheter
b.	 do nothing
c.	 ensure that perineal hygiene is done 

consistently
d.	 switch to a different type of collection 

bag

10.	The recommendations for securing 
catheters are to: 
a.	 secure to the upper thigh in women
b.	 secure to the upper thigh or abdomen in 

men
c.	 iit is not necessary to secure the catheter
d.	 both A&B

11.	Potential complications associated with 
not securing the catheter are:
a.	 an unsecured catheter does not have the 

potential to cause any problems
b.	 inadvertent dislodgement and erosion of 

the bladder neck or urethra
c.	 none of the above
d.	 less pain and discomfort

12.	The optimal drainage system should be: 
a.	 an open system
b.	 a closed system with a one-way valve 

between the bag and the tubing
c.	 there are no special requirements for 

drainage systems
d.	 none of the above

 
13.	Nurses caring for patients with long-term 

catheters should consider the following 
when selecting a drainage bag.
a.	 mobility of the patient
b.	 appearance and comfort of device
c.	 type of clothing the patient wears
d.	 all the above
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1. List the indications for long-term use of urinary 
catheters.

2. Describe the optimal characteristics of long 
term urinary catheter.

3. List at least 5 nursing interventions to prevent 
catheter-related UTI.

4. Explain why urinary catheters should be 
secured.
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