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AbstrAct
Introduction: Bladder catheterization contributes significantly to the occurrence of urinary tract infections. This is 
a common problem in health care both in Poland and around the world. Urinary catheters weaken the human body’s 
natural defences, damaging the mucosa of the urinary tract epithelium. There are many pathogens responsible for 
urinary tract infections. The most common ones include Escherichia coli and Staphylococcus aureus. Prevention of 
urinary tract infections is mainly based on adherence to the principles of aseptic and antiseptic during the catheter-
ization procedure and minimizing the duration of urinary catheter maintenance.
The aim of the study was to evaluate the risk factor of bladder catheterization predisposing to urinary tract infection.
Material and methods: The research method used in the study was documentoscopy, and the technique used was 
the analysis of medical records. The study included 66 patients of all departments, hospitalized between January 
and December 2020, with diagnosed hospital-acquired urinary tract infection. The study was conducted from May 
2021 to February 2022 at the Specialized Hospital. The study was retrospective in nature. The records of the Hospital 
Infection Control Team and the aggregate nursing records were analysed. 
Results: It appeared that length of hospitalization (more than 14 days), advanced age, and bladder catheterization 
were risk factors responsible for urinary tract infections. Urinary catheters were inserted in 51 cases among the 
66 subjects. Urinary catheters were maintained in the patients’ bladders for an average of 30.59 days. The urinary 
catheter inserted in most cases was an 18 Ch (Charrier scale) latex Foley catheter. There was no correlation between 
the clinical course of infection and the presence of a urinary catheter, the type, the size of a urinary catheter, or the 
number of catheter exchanges.
Conclusions: Bladder catheterization is a risk factor for urinary tract infection.
Key words: urinary tract infections, risk factors, bladder catheterization.

Address for correspondence: 
Sylwia Kocur
Faculty of Health Sciences
Jagiellonian University Medical College
Krakow, Poland
e-mail: sylwia.kocur@o2.pl

SUBMITTED: 26.01.2023
ACCEPTED: 10.02.2023
DOI: https://doi.org/10.5114/ppiel.2022.126822

1Faculty of Health Sciences, Jagiellonian University Medical College, Krakow, Poland
2 Department of Clinical Nursing, Institute of Nursing and Midwifery, Faculty of Health Sciences, 
Jagiellonian University Medical College, Krakow, Poland

3 Department of Nursing Management and Epidemiological Nursing, Institute of Nursing and 
Midwifery, Faculty of Health Sciences, Jagiellonian University Medical College, Krakow, Poland

4 Department of Internal and Environmental Nursing, Institute of Nursing and Midwifery, 
Faculty of Health Sciences, Jagiellonian University Medical College, Krakow, Poland

Authors’ contribution:
A. Study design/planning • B. Data collection/entry • C. Data analysis/statistics • D. Data 
interpretation • E. Preparation of manuscript • F. Literature analysis/search • G. Funds collection

IntroductIon
Catheter-associated urinary tract infections  

(CAUTIs) are responsible for increased mortality, pro-
longed hospital stay and increased healthcare costs 
[1]. In Poland, urinary tract infections (UTI) are the 
second most common bacterial infections among 
hospitalized patients, directly after respiratory tract 
infections [2]. Urinary tract infections affect 21% of 
women and 12% of men over the age of 65 years and 
about 40% of patients in long-term care [3]. Studies 
in the US indicate that UTIs are the fourth most com-
mon nosocomial infection and account for 12.9% of 
all hospital-acquired infections [4]. 

Among numerous risk factors for urinary tract 
infection, bladder catheterization contributes to  
70-80%. The duration of urinary catheter mainte-
nance is an important determinant of bacteriuria. 

Maintaining a urinary catheter in a patient’s bladder 
increases the risk of infection each day by 3-7% [4]. 
Urinary catheters disrupt host defences, including 
damaging the uroepithelial mucosal barrier. As a re-
sult, bacterial biofilm is more easily formed, providing 
a reservoir of potential pathogens that are in contact 
with the bladder. The biofilm formed prevents the ac-
tion of immune cells and blocks the action of antibi-
otics [5, 6].

Bacteria such as Escherichia coli, Staphylococcus, 
and Pseudomonas aeruginosa are the main patho-
gens responsible for CAUTIs. Bacterial toxins lead to 
direct damage to host tissues and weaken the im-
mune response. In addition, the resistance of micro-
organisms to antimicrobial agents hinders treatment 
options. The urine of patients with indwelling cath-
eter is the major site of isolation of resistant Gram-
negative organisms [7]. 
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Prevention of urinary tract infections is mainly 
based on adherence to the principles of aseptic 
and antiseptic when inserting a urinary catheter. An 
open catheterization system is not recommended. 
The urine bag must be placed below the level of the 
bladder and should be emptied on average every 4 to 
6 hours to prevent urine from flowing back into the 
bladder from the tubing and urine bag. The use of 
external urinary catheters in men is an alternative to 
bladder catheterization and reduces the risk of urinary 
tract infection because it does not affect the urinary 
microflora. Bladder irrigation is not recommended, 
but it can be used in patients with bladder bleeding, 
which will minimize the risk of clots. Polyhexanidine 
or citric acid solution can be used for this procedure 
[8-10]. The CDC (Centres for Disease Control and Pre-
vention) guidelines note that routine replacement of 
the catheter as well as individual components of the 
system is not recommended. Catheter replacement 
should be done if obstruction or urinary tract infec-
tion appears, according to the manufacturer’s recom-
mendations. According to the guidelines, the use of 
intermittent catheterization or suprapubic catheters 
(which should be replaced every 6 to 8 weeks) should 
be considered as an alternative to permanent cath-
eters. Studies show that long-term catheters are as-
sociated with several complications, i.e. catheter ob-
struction, leakiness, and leakage of urine around the 
catheter, as well as pain and trauma [11, 12].

The study aimed to evaluate the risk factors as-
sociated with bladder catheterization, which predis-
pose to urinary tract infections. The length of urethral 
catheter maintenance, the type and number of uri-
nary catheter exchanges, and the size of the urinary 
catheters inserted were evaluated.

MaterIal and Methods
The research was carried out at the J. Dietl Spe-

cialist Hospital in Krakow with a  group of 66 pa-
tients who developed urinary tract infections in 2020. 
The  information needed to conduct the study was 
obtained from the available medical records of the 

Hospital Infection Control Team (ICT) and the nursing 
records. First, the number of all nosocomial infections 
was estimated, among which UTIs accounted for 
28.27%, followed by an analysis of risk factors for uri-
nary tract infections. The clinical course of the infec-
tion was divided into slight, mild, severe, and death, 
according to the records of ICT. The criteria for the 
division followed the criteria adopted by the ICT. Foley 
latex, Foley silicone, and suprapubic catheters were 
used. Necessary medical record data were collected 
from May 2021 to February 2022. Consent for access 
to medical records was obtained from the hospital di-
rector. The study was conducted in accordance with 
the principles of the Declaration of Helsinki.

The research method used in the study was docu-
mentoscopy. The technique used was an analysis of 
the (Hospital) Infection Control Team’s records and 
collective nursing records. The conducted study was 
retrospective in nature.

Analyses were performed using the IBM SPSS 
package. The results of nominal and ordinal vari-
ables were presented by absolute (n) and relative (%) 
counts. In order to assess the relationship between 
these variables, contingency tables were made, and 
χ2 tests were used. The results of quantitative vari-
ables were presented using descriptive statistics and 
histograms. The statistical significance was adopted 
as p < 0.05.

 results
Men constituted 45.5% of the study subjects, 

and women 54.5%. The average age of patients who 
developed urinary tract infections was 71.70 years. 
The oldest person was 97 years old while the young-
est was 20. The majority of people (66.7%) resided in 
urban areas, while the remaining group, representing 
33.3%, lived in rural areas.

Among all hospital-acquired infections, urinary 
tract infections accounted for 28.27% (Fig. 1).

Among the 66 studied patients with a UTI, urinary 
catheters were inserted in 51 patients. The mean du-
ration of urethral catheter maintenance during hos-

Figure 1. Percentage of individual hospital-acquired infections
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pitalization was 30.59 days, the median 
was 29.0, and the standard deviation was 
17.691. The shortest time for urinary cath-
eter insertion was 1 day, and the longest 
was 76 days.

18 Ch (Charrier scale) catheters were 
most frequently inserted, accounting for 
20 patients (39.2%). The second most 
frequently inserted urinary catheter was 
a  16  Ch catheter, which accounted for 
14 people (27.5%), and the least frequent-
ly inserted catheters were 14 Ch, which 
accounted for 5 people (9.8%) as well as 
20 Ch size, which accounted for 2 people 
(3.9%). In 7 cases the patients had 2 cath-
eters of different sizes inserted at different 
intervals during hospitalization. In 3 cases 
the patients had 3 catheters of different 
sizes inserted during hospitalization.

The predominant clinical course of 
urinary tract infection among hospital-
ized patients was mild (n  =  40, 60.6%). 
A course of infection of a  slight nature 
occurred in 15 cases (22.7%), a  severe 
clinical course occurred in 8 cases (12.1%), 
and death occurred in 3 cases (4.5%).

The clinical course of urinary tract in-
fection was not influenced by the pres-
ence of a  urinary catheter (no statisti-
cally significant relationship, p  =  0.509), 
the number of days of urinary catheter 
maintenance (no clinically significant re-
lationship, p = 0.665), the type of urinary 
catheter inserted (no clinically significant 
relationship, p  =  0.969), or the number 
of urinary catheter exchanges (no clini-
cally significant relationship, p  =  0.527) 
(Table 1).

The clinical course of urinary tract in-
fection was also unaffected by the size of 
the inserted urinary catheter (no statis-
tically significant relationship, p = 0.403) 
(Table 2).

dIscussIon
According to the international study 

conducted by Antimicrobial Resistance 
Epidemiology Survey on Cystitis (ACRES), 
urinary tract infections are the second 
most common nosocomial infections oc-
curring in hospital wards after pneumo-
nia [2]. In turn, research conducted by the 
Centres for Disease Control and Preven-
tion (CDC) in 2014 shows that UTIs rank 
fourth among nosocomial infections and 
account for 12.9% of all nosocomial infec-Ta
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was proven in a  study conducted by Wilde et  al., 
which showed that urinary catheters larger than 
16 Ch and 18 Ch are more likely to irritate the bladder 
sphincter and worsen leakage predisposing to the de-
velopment of UTIs [18]. Our own research reveals that 
the catheters of size 16 Ch (27.5%) and 18 Ch (39.2%) 
were most frequently inserted. These catheter sizes 
greatly predispose to UTIs. 

Urinary tract infections are influenced by the 
material of which the urinary catheters are made. In 
a study of 1000 hospitalized patients in 6 hospitals 
in India, it was proven that patients with latex Fol-
ey catheters were twice as likely to get an infection 
compared to patients with a silicone Foley catheter 
coated with a noble metal alloy (gold, silver, or pal-
ladium) [19]. Our own study showed that among the 
66 patients who developed UTIs, 49 had a latex Foley 
catheter inserted. This may have been related to the 
clinical condition of the patient. 

In a prospective study of 315 people with a urinary 
catheter in place for more than 7 days, it was proven 
that frequent catheter replacement predisposed to 
urinary tract infections. In 98 subjects the catheter 
was replaced, and in 217 subjects the catheter was 
not replaced. In the group in which the catheter was 
replaced, the frequency of UTI was 35.7%, and in the 
group without replacements, it was 18.4% [20]. In our 
own study, as many as 44 patients had their urinary 
catheter replaced.

Considering the results of other authors’ and our 
own studies, it is important to note the need for fur-
ther research into the risk factors of bladder catheter-
ization.

Urinary tract infections and the risk factors asso-
ciated with them are a current and significant topic 
of discussion, as it is a common problem in health 
care.

tions  [13]. In Germany, urinary tract infections occur 
at a frequency of 21.6% and are second only to respi-
ratory infections [14]. In Irish hospitals, urinary tract 
infections have been proven to account for 22.5% of 
hospital-acquired infections. In contrast, the results 
of  the European Centre for Disease Prevention and 
Control (ECDC) pilot study showed that UTIs account 
for 30% of hospital-acquired infections (HAIs) [15]. The 
research results presented here show that urinary tract 
infections and gastrointestinal infections were the 
most common nosocomial infections and accounted 
for equally 28.27%, largely confirming the ECDC study. 

In the publication of Nicolle, bladder catheteriza-
tion was a major risk factor for urinary tract infection, 
with a  prevalence of 70-80% [7]. Similar results of 
70-80% were obtained in a study conducted by Gad 
and AbdelAziz [15]. According to studies conducted by 
Kranz et al., bladder catheterization was responsible 
for urinary tract infection in 60% of cases [14]. Studies 
conducted in the United States confirmed that 67.7% 
of UTI patients had a  urinary catheter inserted [4]. 
In the authors’ research, bladder catheterization was 
the second most common risk factor for UTIs. 

The study conducted in the General Hospital 
of Medan in Indonesia with a  group of 82 patients 
showed that a  duration of catheterization longer 
than 5 days increased susceptibility to urinary tract 
infection [16].

Similar dependencies were obtained by Verma 
et al., who showed that catheterization lasting longer 
than 5 days increased the risk of developing a urinary 
tract infection by as much as 6 times [17]. According 
to our research, the average duration of urinary cath-
eter maintenance was 30.59 days. This is significantly 
longer than in other studies. 

The risk of urinary tract infection is also affected 
by the size of the urinary catheter. This relationship 

Table 2. Cross tabulation – relationship between the clinical course of a urinary tract infection and the size of the inserted urinary catheter

Size of inserted urinary catheter [Ch]

All catheters of size ≤ 16 
(14/16/14&16) 

At least 1 exchanged 
catheter of size ≥ 18

Total

Clinical course 
of urinary tract 
infection

Slight n 6 4 10

% 26.09 14.29 19.61

Mild n 14 17 31

% 60.87 60.71 60.78

Severe 
& Death

n 3 7 10

% 13.04 25.0 19.61

Total n 23 28 51

% 100.0 100.0 100.0

Value df P-value

χ2 test 1.8176 2 0.403

N 51

n, N – number of observation, df – degree of freedom, p – significance level
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18. Wilde MH, McMahon JM, Crean HF, et al. Exploring relation-
ships of catheter-associated urinary tract infection and 
blockage in people with long-term indwelling urinary cath-
eters. J Clin Nurs 2016; 26: 2558-2571.

19. Kai-Larsen Y, Grass S, Mody B, et al. Foley catheter with 
noble metal alloy coating for preventing catheter-associated 
urinary tract infections: a  large, multi-center clinical trial. 
Antimicrob Resist Infect Control 2021; 10: 4-8.

20. Babich T, Zusman O, Elbaz M, et al. Replacement of urinary 
catheter for urinary tract infections: a prospective observa-
tional study. J Am Geriatr Soc 2018; 66: 1779-1784.

conclusIons
Bladder catheterization predisposes to urinary 

tract infections.
Length of urinary catheter maintenance, type 

and size of catheters, and number of replacements 
should be considered as a risk factor for urinary tract 
infection.

The need for bladder catheterization should be 
considered in every case.
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