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Implication for health policy/practice/research/medical education:
In a randomized double-blind controlled trial on150 male patients, who needed urethral catheter, we found that designed 
sheathed catheter can reduce the incidence of bacteriuria in a short-term period compared to the traditional Foley urethral 
catheter. Therefore, we suggest using the designed sheathed catheter in hospitalized patients, especially those in ICU. 
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Introduction
A hospital-acquired infection, also known as nosocomial 
infection, is one of the most common causes of morbidity 
and mortality in hospitalized patients (1). The prevalence 
of nosocomial infection in hospitalized patients is 
mentioned to be 4%-47% that is accounted for about 80% of 
deaths associated with nosocomial infections (2). Urinary 
tract infection (UTI) constitutes nearly 40% of nosocomial 

infections and about 80% of such infections are due to 
the urinary tract catheterization (3,4). Additionally 15%-
25% of patients admitted in the emergency department 
undergo urinary tract catheter since more than half 
of them develop bacteriuria within five days (5). The 
incidence of bacteriuria in hospitalized adults and elderly 
with urethral catheter increases 1-3% and 15% per day, 
respectively. Twenty percent of patients with bacteriuria 

Introduction: One of the most common nosocomial infections is urinary tract infection 
(UTI) which more commonly occurs in patients with urethral catheter. 
Objectives: The aim of this study is to compare the incidence rate of catheter-associated 
bacteriuria (CRB) and UTI between sheathed designed catheters versus other methods of 
urinary drainage.
Patients and Methods: In this randomized double-blind controlled trial, 150 male patients, 
who needed urethral catheter, were randomly assigned into three groups; condom bag, 
designed sheath catheter and traditional Foley catheter. The midstream urine samples were 
sent to laboratory to evaluate bacteriuria immediately after catheter insertion, upon catheter 
removal and after two weeks consequently.
Results: The mean age of patients was 51.28 ± 14.12 years. The frequency of bacteriuria in 
patients was 19 (38%), 10 (20%) and 10 (20%) in the traditional catheter, condom bag and 
sheathed designed catheter, respectively, which was strongly significant (P < 0.001).
Conclusion: The frequency of bacteriuria in the patients with designed sheathed catheter 
was significantly less than the traditional catheter. Therefore, using the designed catheter in 
short-term may be safer in the patients.
Trial Registration: The trial was registered in the Thai Clinical Trials Registry (identifier: 
TCTR20200703002; http://www.clinicaltrials.in.th/index.php?tp=regtrials&menu=trialsear
ch&smenu=fulltext&task=search&task2=view1&id=6443). 
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show symptomatic UTI (4). Some of the predisposing 
factors of UTI are female gender, old age, prolonged 
antibiotic administration and immunosuppression (6). 
Several strategies are recommended to reduce the risk 
of UTI in patients with urinary tract catheter, including; 
healthcare personnel education, hand washing and 
sterilization before the procedure, frequently changing 
the catheter and avoiding unnecessary catheterization (7). 

Several studies were conducted on different methods 
of reducing the incidence rate of UTI in the patients 
with urinary catheter. Koskeroglu et al showed that the 
use of meatal disinfectant is not effective in preventing 
the catheter-related bacteriuria (CRB) (8). The study by 
Waites et al showed that bladder washout with acetic acid, 
neomycin–polymyxin or normal saline does not have 
significant antibacterial effects on the CRB (9). However, 
some studies showed that daily usage of povidone 
iodine (betadine) might be effective in preventing the 
CRB (10). Microorganisms mainly enter the bladder by 
migrating along with the space between external surface 
of the catheter and urethra (extraluminal route) or less 
commonly directly through the catheter (intraluminal 
route) (11). 

Objectives
As mentioned above, prior studies were controversial and 
no successful method was proven in preventing CRB. 
Therefore, the aims of this study were to evaluate the effects 
of designed sheathed catheter in preventing the entrance 
of microorganisms from outer surface of catheter into the 
bladder by applying mechanical and chemical barriers to 

urinary catheter and to compare its effects with routine 
catheterization and condom bag. 

Patients and Methods
In this randomized double-blind controlled trial, 150 
patients (circumcised male) who were admitted to Hajar 
and Kashani hospital were enrolled. Inclusion criteria 
were: all the hospitalized patients in urology, intensive 
care unit, cardiac care unit, surgery and neurology units 
who needed urinary catheterization and who were older 
than 18 years. Exclusion criteria were having a positive 
urinary culture at the time of catheterization, current 
antibiotic consumption or having any kind of urology 
operation during the study. The patients were randomly 
assigned into three equal groups; convectional catheters 
(control group), condom-bag and designed catheter (case 
group) (Figure 1). In the first group (control), the common 
latex Foley 16-18fr catheter was inserted after sterilizing 
the external genitalia. In the second group condom bag 
was used in patients with urinary incontinence after 
sterilizing the external genitalia. In the third group after 
sterilizing the external genitalia, designed sheathed 
catheter was used, which was a sterilized Foley catheter 
with a designed condom on external genitalia as a sheath. 
In all the patients, the midstream urine samples were sent 
to the laboratory for urinalysis and urine culture on three 
separate times, after catheter insertion, at the time of 
catheter removal and after two weeks of removal. Positive 
urine culture was defined as colony count of ≥1000/cfu/
mL (1). Ten milliliters of urine sample were taken from 
Foley catheter or condom using syringe after serializing 

Figure 1. CONSORT flow chart showing the flow of patients through the trial.
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the tap location. All urinary tests were analyzed in the 
same laboratory using the same methods. Demographic 
information including age, gender, ward and method of 
catheterization, urine analysis, urethra catheter and also 
duration of catheterization were recorded and analyzed. 
The validity of this tool was obtained using content 
validity.

Statistical analysis
Descriptive statistics (frequency, mean and standard 
deviation) and analytical statistics were used to analyse the 
data anlysis. All the analysis was conducted using SPSS. 
The Kolmogorov-Smirnov statistical test demonstrated 
that the data did not have normal distribution. Thus, the 
nonparametric tests were used in order to analyze the 
data. P < 0.05 was considered statistically significant.

Results
Around, 150 patients were participated in this study, 
with the mean age of 51.28 ± 14.12 years. No significant 
age difference observed between the three groups. The 
duration of catheterization was between 3-10 days 
without any significant difference between the three 
groups (P > 0.05). The number of patients in neurology, 
urology, ICU, CCU, surgery wards were 21, 25, 37, 26 and 
41 patients, respectively. 

The prevalence of UTI was compared between the 
three groups at the discharge time and after two weeks 
of discharge. Incidence of UTI was significantly greater 
in the control group compared to the other two groups 
(19 versus 10 and 10 cases; P < 0.001) but there was no 
significant difference between the two groups regarding 
the incidence of UTI after two weeks (P > 0.05). The 
results also showed that there was no significant difference 
between condom bag and designed sheathed catheter 
groups at discharge time and two weeks after the study 
(Table 1).

At the time of discharge, 39 patients (26%) had UTI. 
E. coli was the most common cause of UTI, accounting 

for infection of 23 out of 36 patients. Three patients 
experienced UTI  due to pseudomonas and others (10 
patients) had both E. coli and pseudomonas positive 
cultures. UTI in three patients was related to other 
microbial agents (Table 2).

There was a significant relationship between the 
incidence of UTI and the patients’ age (P < 0.001). 
Additionally, the results of independent t-test showed 
a significant difference between the mean duration of 
catheterization and the incidence rate of UTI (P < 0.001; 
Table 3).

The main catheterization associated side effects are listed 
in Table 4 (fever, flank pain, catheter obstruction, dysuria, 
hematuria, wound and urinary obstruction). Although 
the most common complaint was dysuria (28%) which 
was reported in designed sheathed catheter, however, 
the overall reported complications were reported in the 
control group (40% of patients) compared to condom 
catheter (28%) and designed sheathed catheter (30%).

Discussion
The most common nosocomial infection is catheter-
associated infection. This study showed that using 
designed sheathed catheter with mechanical barrier could 
reduce bacteriuria in patients with permanent urinary 
catheter compared to the conventional urinary catheter. 
Prior studies showed controversial results in applying 
different methods on reducing catheter-associated 
infection. Parker et al evaluated the effect of nitrofurazone 
coated catheter and hydrogel latex in reducing the 
catheter-related infection, which showed no significant 
difference between the two methods (12). In a study on 
patients with urethral catheter, Schumm et al showed that 
silver alloy urethral catheter could reduce bacteriuria in 
a short-term period compared to silver oxide catheter, 
however the results did not show a significant difference 
in one-week post catheterization follow up (13). 

Drekonja et al evaluated the effects of antibacterial 
catheter in reducing catheter-related infection. They 

Table 1. Incidence rate of urinary tract infection (UTI) in studied groups

Times

Groups

P valueGroup 1 
(convectional catheter) 

Group 2 
(Condom bag catheter)

Group 3 
(Designed sheathed catheter)

 Discharge time 19 (38%) 10 (20%) 10 (20%) <0.001

 After 2-week 2 (4%) 2 (4%) 3 (6%) >0.05

Table 2. Microbial cause of urinary tract infection in studied groups

Catheterization
Microbial agents

Mix (E. coil & Pseudomonas) E. coil Pseudomonas Other
Conventional method 3 (6%) 14 (28%) 1 (2%) 1 (2%)
Condom bag catheter 2 (4%) 6 (12%) 1 (2%) 1 (2%)
Designed sheathed catheter 5 (10%) 3 (6%) 1 (2%) 1 (2%)
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reported that antibacterial catheters were effective in 
reducing bacteriuria and funguria, however it is not 
effective in reducing the incidence rate of symptomatic 
UTI (14). In contrast to the study by Drekonja et al, 
Koskeroglu et al showed that use of disinfectant is 
ineffective in reducing bacteriuria (8). These differences 
in results could be due to the different study population 
such as presence or absence of circumcision that may 
influence the incidence of UTI.
 In our study, the incidence rate of catheter-related 
bacteriuria was 26% that was nearly similar to the 
result of the study by Haley et al (15). In this regard, 
Edmond et al showed that 40% of nosocomial infections 
were related to UTI while 80% of cases were related to 
urinary catheterization (16). The duration of urinary 
catheterization is an important factor in catheter-related 
bacteriuria (17,18). Parker et al reported that the incidence 
of bacteriuria in hospitalized adults and elderly patients 
with urethral catheter increases to 1-3% and 15% per day 
respectively. Thereby, the incidence rate of bacteriuria 
after 7 and 14 days of catheterization will increase to 35% 
and 75% respectively (4). These findings show that we can 
decrease the catheter-related infection by reducing the 
duration of urinary catheterization (19-21). Our findings 
showed that the incidence rate of condom catheter 
infection was 20% and traditional Foley catheter was 38%. 
Several studies, such as Saint et al and Ouslander et al 
studies also reported that the use of condom catheters is 
less likely to lead to bacteriuria, symptomatic UTI or death 
than the use of indwelling catheters (22, 23). However, 
genital injury is more commonly seen in condom catheters 
(24). The most common cause of bacteriuria in our study 
was Escherichia-coli, which was in line with other studies 
such as Wu et al (17). 

Conclusion
In this study, we found that designed sheathed catheter 
can reduce the incidence of bacteriuria in a short-term 
period compared to the traditional Foley urethral catheter. 
Therefore, we suggest using the designed sheathed catheter 
in hospitalized patients, especially those in ICU. 

Limitations of the study
In this study, all of the patients were Muslim male who 
were circumcised. Therefore, it could have an impact on 
the catheter related-infection in the patients who used 
condom or designed sheathed catheter. Other limitations 
of the study were the small sample size and the short 
time of follow-up. Therefore, we recommend conducting 
further studies using larger sample size and longer follow-
up. 

Authors’ contribution 
MRI conducted the research. MH gathered the data. KN 
analyzed the data. MRI and MH prepared the primary 
draft. AQ contributed to writing the manuscript and 
review of articles. KN edited the manuscript. KN prepared 
the final paper. All authors read and seen the final 
manuscript.

Conflicts of interest 
The authors declare no conflict of interest. 

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. This paper was extracted from the MD student 
thesis of Amir Qorbani, in Kashani Hospital, School of 
Medicine, Shahrekord University of Medical Sciences. 
The study protocol was registered in the Registry of 

Table 3. Effect of patient’s age and duration of catheterization on urinary tract infection rate

Frequency Mean Standard deviation P value

Age (year)
Uninfected 111 48.4 14.923

< 0.001
Infected 39 55.4 14.520

Catheterization duration (day)
Uninfected 111 3.71 1.494

< 0.001
Infected 39 5.46 2.286

Table 4. The incidence rate of catheterization-related side effects in different groups

Method
Complication

Fever Flank pain Catheter obstruction Dysuria Hematuria Wound Obstruction tract Fever

Conventional method
No. 5 6 3 18 6 1 1

% 3.3 4 2 12 4 0.66 0.66

Condom bag catheter
No. 2 2 0 10 3 4 0

% 1.3 1.3 0 6.6 2 2.6 0

Designed sheathed catheter
No. 6 6 2 14 3 4 0

% 4 4 1.3 9.3 2 2.6 0

Total
No. 13 14 5 42 12 9 1

% 8.6 9.3 3.33 28 8 6 0.66
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