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Objective: Our aim is to prove that duration of catheterization and length of hospital stay 

(LOS) are associated with the rate of hospital-acquired urinary tract infections (UTI), while 

taking into account type of urinary catheter used, the most common organisms found, patient 

diagnosis on admission, associated comorbidities, age, sex, precautions that should be taken to 

avoid UTI, and comparison with other studies.

Methods: The study was done in a university teaching hospital with a 920-bed capacity; this 

hospital is a tertiary care center in Riyadh, Saudi Arabia. The study was done on 250 selected 

patients during the year 2010 as a retrospective descriptive study. Patients were selected as 

purposive sample, all of them having been exposed to urinary catheterization; hospital-acquired 

UTI were found in 100 patients. Data were abstracted from the archived patients’ files in the 

medical record department using the annual infection control logbook prepared by the infection 

control department. The data collected were demographic information about the patients, clinical 

condition (diagnosis and the LOS), and possible risk factors for infection such as duration of 

catheterization, exposure to invasive devices or surgical procedures, and medical condition.

Results: There was a statistically significant association between the rate of UTI and duration 

of catheterization: seven patients had UTI out of 46 catheterized patients (15%) at 3 days of 

catheterization, while 30 patients had UTI out of 44 catheterized patients (68%) at 8 days of 

catheterization (median 8 days in infected patients versus 3 days in noninfected patients; P-value 

,0.05), which means that the longer the duration of catheterization, the higher the UTI rate. 

There was a statistically significant association between the rate of UTI and LOS: three patients 

had UTI out of 37 catheterized patients (8%) at 10 days LOS, while 42 patients had UTI out 

of 49 catheterized patients (85.7%) at 18 days LOS. The longer the LOS, the higher the UTI 

rate: LOS for each patient (median 18 days for infected patients versus 10 days for noninfected 

patients; P-value ,0.05), and number of hospital-acquired catheter-related UTI (100 patients 

had UTI out of 250 catheterized patients, P=0.04).

Conclusion: Reduction of the duration of catheterization and LOS of the patient have a positive 

impact in reduction of catheter-related UTI.

Keywords: urinary catheters, catheter duration, adult

Introduction
Catheter-related (CR) hospital-acquired (HA) urinary tract infection (UTI) refers to 

the culture growth of $103 colony forming units (cfu)/mL of uropathogenic bacteria 

with the presence of signs or symptoms such as fever, or suprapubic or costoverte-

bral angle tenderness in a patient with indwelling urethral, indwelling suprapubic, 

or intermittent catheterization. Usually, UTIs are classified by the site of infection 

(the bladder [cystitis], kidney [pyelonephritis], or urine [bacteriuria]). UTIs can be 
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asymptomatic or symptomatic, which is characterized by 

a wide spectrum of symptoms ranging from mild irritation 

while voiding to bacteremia, sepsis, or even death. UTIs 

that occur in a normal genitourinary tract with no prior 

instrumentation are considered “uncomplicated”, whereas 

“complicated” infections are diagnosed in genitourinary 

tracts that have structural or functional abnormalities, 

including instrumentation such as indwelling urethral 

catheters, and are frequently symptomatic. Patients with an 

otherwise normal genitourinary tract who have symptomatic 

renal infection are diagnosed as having acute uncomplicated 

pyelonephritis. However, reduction of the rate and dura-

tion of unnecessary catheterization may have an impact in 

reduction of HA CR UTI.1

The objectives and aims of our study depend upon the 

hypothesis and aim to prove that duration of catheterization 

and length of hospital stay are associated with the rate of 

HA UTIs. Strict adherence to appropriate infection control 

procedures is necessary if the incidence and sequels of CR 

infections are to be reduced.2

Materials and methods
The study was done during the year 2010 in a university 

teaching hospital with a 920-bed capacity; this hospital is 

a tertiary care center, related to King Saud Medical City, in 

Riyadh, Saudi Arabia. The study was held as retrospective 

descriptive study. Patients were selected as purposive total 

sample. The hospital has an established infection control 

system that performs surveillance continuously on a regular 

basis every 3 weeks of surgical services due to high rates 

of hospital-related infections, following National Nosoco-

mial Infection Surveillance guidelines. The index of the 

risk of infections for each patient was based on the sever-

ity of illness (as measured by the Anesthesiology Score of 

America), and the type and duration of the procedure. Also, 

continuous active surveillance was done for patients with 

estimated prolonged length of stay (LOS), such as terminal 

disease patients, cancer patients, and patients with obstruc-

tive uropathy, due to high risk and susceptibility of infection 

due to low immunity and retained excretions, and we selected 

cases of those most susceptible and vulnerable to UTI. To 

diagnose a patient of our population that they had devel-

oped UTI they should have met certain criteria and this was 

defined as a patient hospitalized in the medical or surgical 

ward in 2010 with principle diagnosis other than UTI; who 

developed symptoms or signs such as fever, or suprapubic 

or costovertebral angle tenderness, after installment of 

indwelling urethral, indwelling suprapubic, or intermittent 

catheterization; and for whom either routine culture of urine 

or urine culture done before lodging of a new catheter (after 

removal of the old one) identifies growth of $103 cfu/mL 

of uropathogenic bacteria.

There were no specific exclusion criteria based on age, 

sex, or any medical or demographic characteristics for the 

patient. Fifteen articles mentioned intervention outcomes 

for catheter associated UTI rates.1–15 Follow-up time varied 

across studies for evaluation of catheter associated UTI 

development, and if any admitted patient developed any 

signs or symptoms suspicious of infections, they were sent 

to the microbiology lab to be examined. Type of infection for 

each patient was determined according to preset clear case 

definitions approved by and documented in the infection 

control guidelines of the hospital. Case definition is based 

on the clinical picture and the bacteriological  examination. 

Confirmed types of infections were verified as previously 

stated, and the cases were then recorded in the infection 

control logbook. The medical identification number of the 

patients selected from the infection control logbook was 

used to retrieve the archived files of the patients. The items 

collected in a data collection sheet were sociodemographic 

information, clinical condition of the patients (diagnosis, 

length of hospital stay, duration of catheterization), medi-

cal history of the patients, exposure to invasive devices like 

urinary catheter, and period of catheterization.

Bacteriological examination
Specimens were collected using complete aseptic techniques, 

each according to the type of the infection to be examined.

In our study, we concentrated on length of hospital stay 

(which was calculated in hospital bed days) and duration 

of catheterization in the patient. Both were considered as 

comorbidity risk factors and predisposing factors contribut-

ing to acquirement of UTI.

Data was entered in Excel spreadsheet, and then trans-

ferred to SPSS version 14 for data analysis. Simple frequency 

tables and cross tabulation were generated to describe the 

data. Chi-square and t-test were used to compare qualitative 

and quantitative data, respectively. Significance was set at 

0.05 levels. Data was coded and patient names or identity 

did not appear in any of the data collection forms or during 

statistical analysis. Approvals and formal authentications 

were acquired from the ethics and patient rights committee 

to whom proposal and detailed research methodology were 

presented and agreed upon, according to the Declaration 

of Helsinki (Finland) roles and policies. No consent was 

taken as there was no patient contact, there was no financial 
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support from any funding body, and there were no conflicts 

of interest.

Results
The study was done on 250 selected patients, all of them 

having been exposed to urinary catheterization. Two hundred 

and fifty patients were chosen by purposive nonprobability 

sampling according to certain criteria, where 100 patients 

(40%) had HA UTI. An infection control survey  in 2010 

for those patients vulnerable to infection proved that there 

was no UTI at the time of admission. All of them underwent 

urinary catheterization by soft rubber self-retaining Foley’s 

catheters, due to bladder outlet obstruction in 135 patients 

(54%), the need for accurate measurements of urinary output 

in 67 patients (27%), or the management of incontinence in 

48 patients (19%). Duration of catheterization was measured 

by the period of catheterization from lodging of the catheter 

until the time of catheter change, provided that urine culture 

was performed (which is supposed to be negative to exclude 

UTI) before the next catheter installation.

The mean age of patients was 56.21±24.36 years, 

65 patients (26%) ranged between 32 years and 53 years, and 

15 of these patients had UTI (23%). Ninety-seven patients 

(39%) ranged between 55 years and 62 years, and 40 of them 

had UTI (41%). Eighty-eight patients (35%) were older than 

62 years of age, and 45 of them had UTI (51.8%). Of the 

patients between 55 and 62 years of age who also had con-

trolled diabetes, 17.5% had UTI. Of the patients aged older 

than 62 years who also had controlled diabetes, 32% had 

UTI; and of the patients aged older than 62 years who also 

had controlled hypertension, none of them had UTI. How-

ever, none of the 250 patients were taking antibiotics except 

for those who underwent operative procedures (31%) who 

were taking preoperative prophylactic doses of intravenous 

antibiotics. None of our patients were admitted to intensive 

care unit or were immunocompromised. 

Patients were classified according to final medical diag-

nosis into six groups. Prostate gland disease was diagnosed 

in 115 patients (46%), all of whom were catheterized, and 

was divided in to two groups: A) benign prostatic hyperplasia 

(70 patients, 50% of whom developed UTI); and B) prostate 

cancer (45 patients, 21% of whom had UTI). Urinary system 

disease was diagnosed in 68 patients (27%), all of whom were 

catheterized, and was divided in to two groups: C) urinary 

incontinence (48 patients, 14% of whom developed UTI); and 

D) chronic urinary retention due to bladder outlet obstruction 

by either bladder cancer, fibrosis, or stone (20 patients, 15% 

of whom had UTI). Gastrointestinal disease E) was diagnosed 

in 37 patients with cancer colon (20%), all of whom were 

catheterized, and 23 patients had UTI (62%), and liver dis-

ease with hepatic carcinoma F) was diagnosed in 30 patients 

(7%), all of whom were catheterized, and 23 patients had 

UTI (77%). All patients were admitted to hospital medical 

and surgical wards for a variable period of time; however, 

all of them had a good general condition in the early stage 

of disease, except for those with liver and colon cancer who 

were terminally ill and needed measurements of urinary 

output (Tables 1 and 2).

Bacteriological microscopic examination of urine samples 

and urine culture showed that 100 patients had urinary tract 

infections that resulted in growth of multiple organisms as 

follows: 40% Escherichia coli, 8% Klebsiella pneumoniae, 

7% Proteus saprophyticus, 6.5% Providencia species, 7% 

Pseudomonas aeruginosa, 7% Enterobacter saprophyticus, 

6% Serratia species, 5.5% Enterococcus faecalis, 5% Staphy-

lococcus saprophyticus, 4% Staphylococcus aureus, 2% 

Salmonella species, and 2% Candida albicans (Figure 1).

The rate of UTIs that are CR differs from disease to dis-

ease. Fifty percent of benign prostatic hyperplasia patients 

developed UTI while 21% of prostate cancer patients had 

UTI. Fourteen percent of urinary incontinence patients 

developed UTI, and 15% of patients with chronic urinary 

Table 1 Demographic characteristics of selected patients according to diagnosis, sex, and percentage of infected patients

Patients classified into six groups  
according to principle diagnosis  
with which they were admitted

Indication of catheter Number of  
patients

Number  
(percentage) of  
infected patients

Sex

Male Female

group a (benign prostatic hyperplasia) Bladder outlet obstruction 70 35 (50%) 100% 0%
group B (prostate cancer) 45 9 (21%) 100% 0%
group c (urinary incontinence) Urinary incontinence 48 7 (14%) 22% 78%
group D (bladder outlet obstruction) Bladder outlet obstruction 20 3 (15%) 53% 47%
group e (colon cancer) Measurement of urine output 37 23 (62%) 33% 67%
group F (hepatic carcinoma) 30 23 (77%) 47% 53%
Total 250, all of whom  

were catheterized
100 (40%) 43.6% 56.4%
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Figure 1 Percentage of organisms causing UTis.
Abbreviation: UTis, urinary tract infections.

Table 2 association between age and comorbidities in rate of catheter-related hospital-acquired UTi

Classification of  
patients according  
to age

Number  
(percentage)  
of patients

Number  
(percentage)  
of infections

Comorbidities

Diabetes Hypertension Operations Antibiotics

No UTI UTI No UTI UTI No UTI UTI No UTI UTI

32–53 years 65 (26%) 15 (23%) 0 0 0 0 6 1 6 1
55–62 years 97 (39%) 40 (41.2%) 6 17 0 0 16 5 16 5
above 62 years 88 (35%) 45 (51.8%) 7 28 5 0 31 17 31 17
Total 13 45 5 0 53 23 53 23
Total 250 (100%) 100 (40%) 58 5 76 76
RR, chi-square test, P-value RR =1.1, r²=0.74539, 

P-value =0.02
RR =1.3, r²=0.811634, 
P-value =0.03

RR =1.3, r²=0.985634, P-value =0.04

Abbreviations: RR, relative risk; UTi, urinary tract infection.

retention due to bladder outlet obstruction (from bladder 

cancer, fibrosis, or stone) had UTI. Genitourinary disease 

patients were associated with the highest rate of UTIs: 

54 patients out of 100 (54%) (P-value ,0.001). Sixty-two 

percent of patients with colon cancer had UTIs, and 77% 

of hepatic carcinoma patients had UTI; those with liver and 

colon cancer were terminally ill, and this was the diagnosis 

with the highest rate of UTIs (P-value ,0.05).

Sixty-eight percent of patients who had UTIs suffered 

from prolonged catheter duration (8 days), 32% of the 

patients who did not have UTIs also suffered from prolonged 

catheter duration (8 days), and the rest of the patients who 

had UTIs (70 patients) were catheterized for a period of 

3–6 days. One hundred and fifty patients had no UTI; how-

ever, all of them were catheterized for a period ,3 days. 

There was a statistically significant association between the 

rate of UTI and duration of catheterization. Seven patients 

had UTIs out of 46 patients catheterized (15%) for a period 

of 3 days (median 8 days in infected patients versus 3 days 

in noninfected patients; P-value ,0.05) (Table 3). There was 

a statistically significant association between the rate of UTI 

and length of hospital stay. Three patients had UTIs out of 37 

patients catheterized (8%) at 10 days LOS, and 42 patients 

had UTI out of 49 patients catheterized (85.5%) at 18 days 

LOS. Length of hospital stay for each patient (median 18 days 

for infected patients versus 10 days for noninfected patients; 

P-value ,0.05) (Table 4) and number of HA CR UTIs (100 

patients had UTI out of 250 catheterized patients, P=0.04).

Discussion
UTIs account for approximately 40% of all HA infec-

tions annually, with 80% of these HA UTIs attributable 

to indwelling urethral catheters. It is well established that 

the duration of catheterization is directly related to risk for 
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Table 3 Statistically significant reduction in rate of CR UTI in relation to the duration of catheterization (median 8 days in infected patients 
versus 3 days in noninfected patients; P,0.05)

Patients classified into  
six groups according to  
principle diagnosis with  
which they were admitted

Patient  
had urinary  
catheter

Sex 
%

Age 
(mean)

Duration of  
catheterization  
in days 
(median)

CR UTI Unpaired  
student’s  
t-test

Chi-square 
χ2

P-value

Percent N
Males Years

group a (benign prostatic  
hyperplasia)

44 100% 47 8 68% 30 0.000159951 0.98769558 0.01423

group B (prostate cancer) 46 100% 36 3 15% 7 0.58547998 0.01634
group c (urinary incontinence) 41 56% 42 6 36.5% 15 0.76564967 0.02245
group D (bladder outlet  
obstruction)

48 45% 55 5 33% 16 0.98648597 0.01456

group e (colon cancer) 31 39% 49 4 39% 12 0.57687960 0.03867
group F (hepatic carcinoma) 40 41% 50 6 50% 20 0.89598694 0.01578
Total 250 100

Abbreviations: cR, catheter-related; UTi, urinary tract infection.

Table 4 Statistically significant reduction in rate of CR UTI in relation to the length of hospital stay for each patient with a urinary 
catheter (median 18 days in infected patients versus 10 days in noninfected patients; P-value ,0.05)

Patients classified into  
six groups according to  
principle diagnosis with  
which they were admitted

Patient  
had urinary  
catheter

Sex  
%

Age  
(mean)

Length of  
stay in days  
(median)

CR UTI Unpaired  
student’s  
t-test

Chi-square  
χ2

P-value

Percent N
Males Years

group a (benign prostatic  
hyperplasia)

49 100% 50 18 85.7% 42 0.027741735 0.9879886987 0.01789

group B (prostate cancer) 32 100% 49 12 53% 17 0.8987098796 0.04654
group c (urinary  
incontinence)

37 60% 55 10 8% 3 0.9870989877 0.02234

group D (bladder  
outlet obstruction)

45 49% 42 14 31% 14 0.98670987078 0.03953

group e (colon cancer) 47 43% 36 13 21% 10 0.7685980090 0.05368
group F (hepatic carcinoma) 40 45% 47 15 31% 14 0.987969860 0.05432
Total 150 78

Abbreviations: cR, catheter-related; UTi, urinary tract infection.

developing a UTI. With a catheter in place, the daily risk 

of developing a UTI ranges from 3% to 7%. In our study, 

56.4% of the hospital infection episodes were related to 

female patients; however, males are more responsive to 

UTIs, whereas females are four times more responsive 

to noninfectious inflammation and to autoinflammatory 

diseases.3

The mean age of the patients was 56.21±15.36 years, 

which shows that most of the infected patients were relatively 

old. Twenty-three percent of patients who were between 

32 years and 53 years old had UTIs, while 41% of patients 

who were between 55 years and 62 years old had UTIs, and 

51.8% of patients above 62 years old had UTIs, which means 

that the old-age patients were more susceptible to UTIs than 

young patients (relative risk [RR] =1.4, P-value ,0.003). Age 

is a risk factor for infections, especially extremes of age.4 Very 

old and very young patients (premature and  neonates) are 

considered the vulnerable group and are the most susceptible 

to immunity system dysfunction.5

Seventy-seven point five percent of diabetic patients had 

UTIs, while none of the hypertensive patients developed UTI. 

Thirty percent of patients who underwent operations and 

took preoperative prophylactic antibiotics had UTI, which 

means that diabetes is a risk factor and is associated with 

high rate of UTI, while neither hypertension nor operative 

procedures were associated with CR HA UTI; significance 

tests were as follows: RR=1.1, r2=0.74539, P-value=0.02; 

RR=1.3, r2=0.811634, P-value =0.03; RR=1.3, r2=0.985634, 

P-value =0.04, for diabetes, hypertension, and operative pro-

cedures, respectively. Diabetes, hypertension, and operations 

have been discussed in detail as risk factors for infections, 

especially in the research done in April 1981 at New England 

Deaconess Hospital, Boston, Massachusetts, which studied 

136 urinary tract infections during 1,474 indwelling bladder 

catheterizations. There was a strong belief that persons with 

diabetes are more susceptible to UTI than are persons without 

diabetes. Multiple logistic regression analysis identified nine 

factors that were significantly  associated with acquisition of 
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infection: duration of catheterization and diabetes are two 

of them.6

Fifteen percent of patients with chronic urinary retention 

due to bladder outlet obstruction by either bladder cancer, 

fibrosis, or stone had UTI; and genitourinary disease patients 

were associated with the highest rate of UTIs (54 patients 

out of 100 [54%]; P-value ,0.001). Sixty-two percent of 

patients with colon cancer had UTIs and 77% of hepatic 

carcinoma patients had UTI; those with liver and colon 

cancer were terminally ill, and this was the diagnosis with 

the highest rate of UTIs (P-value ,0.05). There is a strong 

relation between benign prostatic hyperplasia and UTIs. Liver 

disease patients, especially those with cirrhosis, have altered 

immune defenses and are considered immune-compromised 

 individuals. Changes in gut motility, mucosal defense, and 

microflora allow for translocation of enteric bacteria into 

mesenteric lymph nodes and the blood stream. Additionally, 

the cirrhotic liver is ineffective at clearing bacteria and asso-

ciated endotoxins from the blood, thus allowing for seeding 

of the sterile peritoneal fluid. Thus, hospitalized cirrhotic 

patients, particularly those with gastrointestinal hemorrhage, 

are at high risk of developing bacterial infections.

Gram-negative bacilli were the most common organ-

isms (60%) found in our study, followed by gram-positive 

cocci (36%) and then fungi (4%). The same findings were 

detected in a national study which revealed that E. coli 

remains the predominant uropathogen (80%) isolated in acute 

community-acquired uncomplicated infections, followed by 

S. saprophyticus (10%–15%), Klebsiella, Enterobacter, and 

Proteus spp.7

Prolonged hospitalization will not only act as a risk 

factor for the development of nosocomial infections, but it 

also increases the incidence of infection by multiple drug 

resistance organisms. Our results agree with other studies 

that concluded that prostate gland diseases, especially benign 

prostatic hyperplasia, can produce obstruction in the urinary 

tract and increase the risk for community-acquired UTI.8

As for urinary system disease patients, especially those 

with renal failure, our results showed a higher proportion 

of community infection than HA infections, and the same 

was also concluded in a study that identified a relationship 

between developing community-acquired methicillin-

resistant S. aureus blood stream infection and renal insuf-

ficiency (P=0.041). However, another study concluded that 

sepsis and HA infection are more common with chronic 

renal failure.9

CR UTI occurs when urethral catheters inoculate organ-

isms in the bladder and cause colonization due to providing a 

medium for bacterial adhesion and mucosal irritation.  Urinary 

catheter is the most important risk  factor for  bacteriuria. 

In our study, there was a statistically significant associa-

tion between duration of catheterization (median 8 days in 

infected patients versus 3 days in noninfected patients; 

P-value ,0.05), length of hospital stay for each patient 

(median 18 days in infected patients versus 10 days in non-

infected patients; P-value ,0.05), and number of HA CR 

UTIs (100 cases versus 250 cases; P=0.04). This finding was 

revealed in another study done in June 2013 in the Academic 

Medical Center,  Amsterdam, the Netherlands, where dura-

tion of catheterization, rate of unnecessary catheterization, 

length of hospital stay were reduced, and this in turn reduce 

the CA UTI rate.10

Sixty-eight percent of patients who had UTI suffered from 

a prolonged catheter duration (8 days), 32% of patients who 

did not have UTIs also suffered from a prolonged catheter 

duration (8 days), and the rest of patients who had UTI 

(70 patients) were catheterized for a period of 3–6 days. 

One hundred and fifty patients had no UTI; however, all of 

them were catheterized for a period of ,3 days. There was 

a statistically significant association between the rate of UTI 

and duration of catheterization. Seven patients had UTI out 

of 46 patients catheterized (15%) for a period of days, and 30 

patients had UTIs out of 44 patients catheterized (68%) for 

a period of 8 days (median 8 days in infected patients versus 

3 days in noninfected patients; P-value ,0.05) (Table 3), 

which means that the longer the duration of catheterization, 

the higher the UTI rate. Prolonged catheterization was the 

most important, potentially modified risk factor identified 

in many studies.11

There was a statistically significant association between 

the rate of UTI and length of hospital stay. Three patients had 

UTIs out of 37 patients catheterized (8%) at 10 days LOS, and 

42 patients had UTI out of 49 patients catheterized (85.5%) 

at 18 days LOS. The longer the LOS, the higher the UTI rate: 

LOS for each patient (median 18 days for infected patients 

versus 10 days for noninfected patients; P-value ,0.05), and 

number of hospital-acquired catheter-related UTI (100 cases 

versus 250 cases, P=0.04), Fewer days of catheterization and 

hospitalization were associated with fewer CR UTIs. Foley 

catheter-associated UTIs were evaluated in a case-matched 

and controlled study showing the rate of nosocomial UTIs 

among patients increased when the LOS increased by average 

of 2.4 days more than the expected length of stay for those 

patients (P=0.017).12

E. coli is the most common organism involved in HA 

infections, with a rate of 40%. Pseudomonas,  Enterococcus, 
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catheter-related hospital-acquired urinary tract infections

S. aureus, coagulase-negative Staphylococcus spp., 

 Enterobacter spp., and yeast are known to cause infection. 

Proteus and Pseudomonas are the most commonly associated 

with biofilm growth on catheters. For either short- or long-

term catheters, the infection rate is about 5% per day.13 In 

our study, a total of eleven organisms were detected in all 

episodes of infections causing UTIs. E. coli was responsible 

for 40% of UTI. Risk of bacteriuria was estimated as 5% for 

each day of  catheterization. The longer the catheter remains, 

the higher the risk of infection. The need for continuing 

catheterization should be reviewed daily and the catheter 

removed as soon as possible.14

Conclusion
Reduction of the duration of catheterization and LOS of 

the patient have a positive impact on reduction of CR UTIs. 

The following are recommendations for reducing rates of 

CR UTIs:

•	 Use an external catheter (condom) instead of a urinary 

catheter if clinically appropriate15

•	 Use urinals for micturition once the patient is able16

•	 Remove urinary catheter once it is no longer required17

•	 Ensure short-term indwelling catheters

•	 Review the need for long-term catheters18

•	 Catheters duration should not exceed 3–8 days

•	 Early patient mobilization to avoid prolonged LOS

•	 Use of closed drainage system catheter to decrease 

CR UTI.19
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