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Abstract—Infections frequently develop because catheter insertion is a case of HAIs (Health Care Associated Infections) that occur as 

a result of non-compliant procedures and activities by healthcare providers. This research approach is a pre-post design model 

experiment. The sample was divided into two groups: the treatment group and the control group. Each consists of 20 respondents. An 

independent sample t-test was used to analyze the data to determine the impact of UTI prevention and control bundles on CAUTI in 

inpatients. The results showed that no bacterial growth was found in the control group who underwent urine culture examination at 

the beginning of the catheterization (pre-test), but bacterial growth was discovered after 72 hours (post-test), with candida albicans > 

105 CFU/ml found by four respondents (20%), staphylococcus aureus 105 CFU/ml found by one respondent (5%), and Escherichia 

coli >105 CFU/ml found by one respondent (5%). During the pre-test and post-test, no evidence of bacterial growth was discovered in 

the treatment group. The findings of the independent sample t-test revealed that the prevention and control of UTI prevention and 

control bundles had a significant effect on CAUTI in inpatients, with a value of p = 0.000 (p<0.05). To avoid CAUTI, a strategic approach 

is required, including deploying a UTI prevention and control bundle tailored to the hospital's current arrangements. 
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I. INTRODUCTION

The introduction of germs and their multiplicity in the 
urinary tract, which can be linked to health services, is known 
as a urinary tract infection. This refers to the process of 
conveying germs to patients with indwelling catheters via 
equipment used by health staff during the catheter insertion 
process and care provided while the catheter is connected [1]. 

Urinary tract infections caused by catheters are common 
hospital-acquired infections [2]. Eighty-two patients had a 
urinary catheter inserted in a hospital in Indonesia, and 36 
patients identified microorganisms in the urine using urine 
culture, which was linked to a lack of urinary catheter 
maintenance throughout hospitalization [3]. Most CAUTI 
occurrences occur in hospitals, as evidenced by a study 
conducted at the Government Medical College and Haldwani 
Hospital (Nainital), where numerous CAUTI cases were 
discovered, and E.coli was determined to be the most 
common bacteria proven to be the cause[4]. Almost identical 
to the study showing that this bacterium is a prevalent 

infection found in hospital in patients with indwelling 
catheters[5]. 

In the prevention of CAUTI, the nurse's role is critical. 
Several studies have revealed that most nurses have a low 
degree of understanding regarding CAUTI, bad attitudes 
toward implementing UTI prevention and control bundles, 
and poor practices or actions[6]. 

This type of UTI caused by a catheter can be avoided. 
Puducherry had a considerable drop in CAUTI infections 
based on the results of a prevalence survey conducted in a 
tertiary care hospital during a three-year period. This was 
owing to the careful application of UTI bundles, which 
included hand cleanliness, aseptic procedures, a closed 
catheter drainage system, and personal protective equipment 
(PPE). This demonstrates that infection prevention may be 
managed successfully when health care are provided while in 
the hospital [5]. The UTI prevention and control bundle 
contains this management, and it is used as a catheterization-
related control to reduce catheter-related UTIs. According to 
the findings, sticking to the UTI Bundle implementation 
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helped reduce CAUTI cases from 2.7 infections per 1000 
catheter insertions per day to 0 instances of UTI. 

CAUTI can lead to major consequences in patients, such as 
cystitis, pyelonephritis, sepsis, and shock, all of which create 
discomfort for the patient, extend hospitalization, raise 
medical costs owing to increased time, medications, and 
treatment measures, and even result in death [7]. As a result, 
the researcher wanted to see if utilizing bundles could help 
prevent and control catheter-related infections. 

II. MATERIALS AND METHODS  
The research methodology employed in this study is 

quantitative research. 

A. Research Flow Chart 

 

 
Fig. 1  Research Flow Chart 

B. Research Design 
The design of this study is an experimental study that aims 

to identify the effectiveness of the application of UTI 
prevention and control bundles on CAUTI in inpatients. This 
study's population was all patients hospitalized at USU 
Hospital with indwelling catheters. The sample was selected 
according to the research objectives to avoid bias.  

The criteria for the sample are:  
 Do not suffer from diseases related to nephrology and 

urology, 
 Patients with urinary catheters for 72 hours, 
 The leukocyte value is within normal limits. 

This research is experimental, and the participants are 
divided into two groups: the treatment and control groups. 
Quota determines the number of samples, with each group 
comprising 20 respondents. The treatment group consists of 
individuals who are catheterized as part of a bundle of care to 
prevent and control urinary tract infections. The control group 
consists of individuals with a catheter inserted cautiously 
under the hospital's guidelines. 
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C. Instrument 

There are two pieces to the research instrument. The first 
section includes a patient data questionnaire identifying the 
respondent's characteristics, medical history, and disease 
condition data. The UTI prevention and control bundles 
questionnaire, which serves as a checklist for implementing 
UTI prevention and control bundles during the study, is 
included in the second section. This questionnaire was 
adapted from Majdalawi [10] research on UTI preventive and 
control bundles. Specialists carried out the validity test in their 
domains, and the bundles were adjusted and suited to the 
hospital infrastructure where the research was done. 

The following were the contents of the UTI bundles that 
were created, which were suited to the needs of the research 
hospital and modified from the existing theory: 

 Catheter insertion, when inserting a urinary catheter, 
the nurse must follow the proper procedure, which 
includes catheter insertion, aseptic technique, hand 
hygiene, sterile urine catheter set, cleaning the meatus, 
filling the balloon according to the manufacturer's 
recommendations, properly securing the catheter, 
expert catheter insertion. 

 Taking specimens, when a nurse or analyst takes a urine 
sample from a urinary catheter, the following 
procedures must be followed: hand hygiene, 
disinfecting the connector before taking the specimen 
and draining the urine, maintaining aseptic techniques, 
ensuring that the catheter connector does not come into 
contact with the outside environment, and not taking 
urine samples from the urine bag. 

 Catheter maintenance, the catheter must be maintained 
with the following procedures as long as the patient is 
hospitalized and a urinary catheter is still attached: 
maintain sterility during catheter placement, keep 
drainage systems closed, maintain the cleanliness of 
hands before and after manipulating the catheter, 
minimize opening and closing urine catheters, empty 
the urine bag regularly / shift, Every patient has a urinal 
and is routinely cleansed, urine bag under the bladder, 
urine bag does not touch the floor, care of the urethra 
meatus, check the catheter tube as often as possible to 
avoid folding, make repairs if damage or leakage occurs 
in the catheter 

 Catheter removal, patients who will have a catheter 
removed will undergo the following procedure: remove 
or replace the patient's catheter as indicated, hand 
hygiene, remove the liquid from the balloon first, 
ensure the balloon is flat, wait 30 seconds, and allow 
the liquid to flow according to gravity before pulling 
the catheter. 

D. Data collection 

Data collection was carried out from May to November 
2019. The data collection procedure is as follows: 

 Each potential respondent receives an informed consent 
document that details the operation as well as patient 
safety and security concerns 

 The researcher completed the respondent's identity 
questionnaire, which identifies the characteristics of the 
respondent, including comorbidities. 

 The treatment and control group respondents had a 
urine sample obtained from the catheter for urine 
culture analysis as initial data or pre-test. This is done 
to guarantee that there are no germs in the urine of the 
research participants. 

 In the control group, treatment was carried out 
according to hospital procedures, whereas bundles for 
UTI prevention and control were carried out in the 
treatment group. 

 A catheter was likewise implanted in the therapy group, 
following the insertion bundle designed by the 
researcher. The urine catheter was then maintained, 
specimens were collected, and the urinary catheter was 
withdrawn under the care bundle. 

 The researcher did not intervene during catheter 
insertion, catheter care while the catheter was inserted, 
or catheter removal in the control group. 

 As long as the catheter is in place, the two groups of 
respondents are monitored regularly by completing the 
researcher-designed checklist. 

 The researchers gathered urine samples from the two 
research groups for urine culture investigation as post-
test data after the catheter had been implanted for 72 
hours. 

E. Research Ethics 

This research was conducted after obtaining research 
permission from the hospital's main director under the number 
2250/UN5.4.1.1.1/KPM/2019, and it was declared not to 
conflict with human values and norms by the USU Faculty of 
Nursing's Health Research Ethics Commission under the 
number 1740/ IV/SP/2019. 

F. Data Analysis 
The data were subjected to statistical tests to obtain the 

study's results. In all groups, the frequency distribution of the 
independent variables, namely respondent characteristics, 
execution of bundles or protocols for prevention and control 
of UTI, and distribution of urine culture findings, was 
determined using the frequency distribution test. Meanwhile, 
the efficiency of UTI bundles on CAUTI incidents was 
investigated using an independent sample t-test with a 
significance level of p<0.05. The findings of urine culture 
after 72 hours of observation in two research groups, the 
treatment, and the control groups, are compared in this test. 

III. RESULTS AND DISCUSSION 

Respondent characteristics, UTI prevention and control 
bundles in the inpatient ward, urine culture results, and the 
impact of UTI prevention and control bundles on UTI 
incidence are all examples of the study's findings. 

A. Characteristics of Respondents 
According to the findings, most of the respondents in the 

treatment group were in the productive age group, whereas 
most of the respondents in the control group were old. In both 
categories, the gender of the responders was evenly split 
between men and women. The treatment group had a majority 
of high school graduates (55%), while the control group had 
largely elementary school graduates (60%). 
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The respondent's occupation corresponds to their age and 
education level, with the majority of the treatment group 
working as private employees (60%) and the majority of the 
control group not working (75%). The study's findings are 
listed in the table below: 

TABLE I 
FREQUENCY DISTRIBUTION OF RESPONDENT CHARACTERISTICS 

Characteristics 
Treatment group Control group 

n % n % 

Age     

20-30 years 3 15 1 5 

31-40 years old 7 35 0 0 
41-50 years old 6 30 3 15 

51-60 years old 2 10 5 25 
> 60 years old 2 10 11  

Gender     
Male 10 50 7 35 

Female 10 50 13 65 
Education     
Primary school 3 15 12 60 

Junior high school 0 0 2 10 
Senior High School 11 55 6 30 

Lecture 6 30 0 0 
Profession     

Does not work 6 30 15 75 
Entrepreneur 2 10 2 10 

Private employees 12 60 2 10 
Government employees 0 0 1 5 

 

Respondent characteristics in general, all respondents are 
under the age of 60. It means that the age group of respondents 
in this study is not at a higher risk of developing a urinary tract 
infection (UTI) due to catheter implantation. According to 
Medina Martha's research published in 2019, urinary tract 
infection cases increase with patient age, especially if the 
patient is above 65 years old and female since instances are 
more usually discovered in females than males [9], [10]. 
According to a study, the prevalence rate of urinary tract 
infections has increased in older women over 65. This occurs 
due to the repeated insertion of urinary catheters, a healthcare 
procedure that makes pathogen transmission to the urinary 
system easier [9]. Urinary tract infections are influenced by 
age, female gender, little amounts of alcohol consumed, 
infrequent urination, a history of diabetes mellitus, and 
urinary tract blockage [11], [12], [8]. 

B. UTI Prevention and Control Bundles in the Inpatient 

Ward 
All patients in the treatment group will be treated by nurses 

trained to perform catheter insertion, catheter maintenance, 
and catheter removal according to the management provided 
in the UTI bundles created to meet hospital requirements. 
Meanwhile, the response group that did not receive therapy 
will be regularly seen by the same nurse. Hand hygiene was 
practiced 60-75% of the time, aseptic technique during 
insertion was practiced 35% of the time, routine urethral 
meatus care was practiced 25% of the time, and personal 
urinals were used practiced 25% of the time. 

TABLE II 
FREQUENCY DISTRIBUTION OF UTI PREVENTION AND CONTROL BUNDLES IN 

THE INPATIENT WARD 

Implementation of the Bundles 

Treatment 

group 

Control 

group 

n % n % 

Catheter insertion 

Hand hygiene 20 100 15 75 
Meatus hygiene 20 100 10 50 
The sterile urine catheter set 20 100 0 0 
Aseptic technique 20 100 7 35 
Fill balloons according to 
manufacturer's recommendations 

20 100 20 100 

Fixation well 20 100 20 100 
Catheter care 

Hand hygiene during catheter 
manipulation 

20 100 12 60 

Empty the urine bag regularly / 
shift 

20 100 16 80 

Urine bag under the bladder 20 100 20 100 
The urine bag does not touch the 
floor 

20 100 20 100 

Perform urethra/shift meatus 20 100 5 25 
Check the hose as often as 
possible not to fold (kingking) 

20 100 15 75 

Each patient has his own urinal 
and is routinely cleaned daily 

20 100 5 25 

Removing the catheter 

Hand hygiene 20 100 12 60 
Remove the patient's catheter as 
indicated 

20 100 20 100 

Remove the liquid first from the 
balloon 

20 100 20 100 

Balloon is empty 20 100 20 100 
 
In order to prevent and control catheter related UTIs, 

appropriate management or treatment is a viable alternative. 
This begins with the practice of hand cleanliness before taking 
action, such as catheter care and catheter removal, to prevent 
germ transfer from the hands to the patient's urinary system. 
Hand hygiene for every nursing action at a hospital can help 
to limit the number of infections caused by health workers' 
negligence. Because they have more frequent cross-contact 
with patients, health personnel play the most important role in 
spreading harmful microorganisms. Unclean hands used 
during catheter manipulation or catheter placement are one of 
the most common sources of bacterial colonization in the 
urinary system[13]. 

In this study, the behavior of maintaining hand hygiene and 
performing aseptic techniques was found to be lacking, as 
evidenced by an audit using UTI bundles, which found 7 
respondents (35%) for catheter insertion measures (35%) and 
12-15 respondents (60-75%) for hand washing. It is 
practically identical to K. M. Jones's study on nurse hand 
hygiene awareness and consistency, which found that only 
45% of nurses know of hand hygiene, and only 36% wear 
gloves during urinary catheter insertion [13]. 

UTI is linked to genital hygiene, where individuals who do 
not clean their genital area on a regular basis are more likely 
to get urinary tract infections because germs remaining in the 
genital area can spread to the urinary system. In patients with 
indwelling catheters, genital hygiene is often overlooked and 
dismissed. Only 5 responders (25%) in this study were in the 
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control group, who exercised genital hygiene on a regular 
basis.  

Patients can collaborate with nurses to make decisions 
about their urinary catheters and do something about their 
personal hygiene that they can do themselves. Patients may 
believe that urine catheterization is a personal concern 
because it is linked to self-image and sexuality. Thus, nurses 
must establish a reciprocal trusting connection with patients 
so that they may be open with them. In this instance, the 
patient should be able to check his urine, communicate his 
symptoms, and take an active role in maintaining the 
cleanliness of his genitalia in order to limit the risk of CAUTI 
[14].  

Inserting a catheter carries a significant risk of introducing 
germs into the urinary tract. The Use of sterile instruments can 
create this, but it can also be caused by the nurse's negligence 
or lack of respect for sterile principles. The Use of a sterile 
urinary catheter set is required for the prevention and control 
of bundle UTIs, according to the theory. Staff may have 
difficulty inserting a catheter tube because the patient's bodily 
state is weak or the patient is less cooperative, resulting in less 
sterile actions during catheter insertion. Other considerations 
may include, for example, the patient's age or other 
contributing factors. 

Based on the results of observations made during the study, 
the control group's implementation of actions related to 
urinary catheter placement was not carried out adequately. 
This is due to the fact that this hospital has not implemented 
the UTI prevention and control bundle. As a result, it is critical 
to developing a strategy that requires catheter placement to 
follow the UTI prevention and control bundle's principles. 

C. Urine Culture Results 
Before inserting a urinary catheter, all individuals 

participating in this study will have their urine culture 
checked. The urine culture revealed that the patient had no 
substantial bacterial growth. Urine culture was re-examined 
as an indicator of urinary tract infection due to bacterial 
colonization 72 hours after indwelling catheter implantation 
in the two research groups. 

The urine culture results in the treatment group showed that 
the patient's urine contained no significant bacterial growth. 
This demonstrates that using UTI bundles to prevent CAUTI 
is effective. While the growth of bacteria in the control group 
was generally Candida albicans > 105 CFU/ml, as many as 
four responders were discovered to have Candida albicans > 
105 CFU/ml (20%). One respondent (5%) had Escherichia 
coli > 105 CFU/ml, and another (5%) had Staphylococcus 
aureus 105 CFU/ml. 
The following table shows the results: 

TABLE III 
URINE CULTURE RESULTS DISTRIBUTION IN THE CONTROL GROUP 

No.  pre-test post-test 

1 No bacterial No bacterial  
2 No bacterial No bacterial  
3 No bacterial No bacterial  
4 No bacterial Staphylococcus aureus< 105 CFU/ml 
5 No bacterial No bacterial  
6 No bacterial Candida albicans> 105 CFU/ml 
7 No bacterial No bacterial  
8 No bacterial No bacterial  
9 No bacterial Candida albicans> 105 CFU/ml 

No.  pre-test post-test 

10 No bacterial No bacterial  
11 No bacterial Candida albicans> 105 CFU/ml 
12 No bacterial Candida albicans> 105 CFU/ml 
13 No bacterial Escherichia coli> 105 CFU/ml 
14 No bacterial No bacterial 
15 No bacterial No bacterial 
16 No bacterial No bacterial 
17 No bacterial No bacterial 
18 No bacterial No bacterial 
19 No bacterial No bacterial 
20 No bacterial No bacterial 
 
Enteropathogenesis, such as E. coli, Staphylococcus 

aureus, and Klebsiella spp., are the most prevalent bacteria 
that cause catheter-related UTIs [15]. Furthermore, some 
studies show identical results, such as the urine culture test, 
which revealed that gram-negative organisms accounted for 
89.2 % of the bacteria, Candida species 5.6 %, and gram-
positive organisms 5.2 %. The presence of germs greater than 
105 CFU/ml is a sign of urinary tract infection [16]. The most 
microorganisms detected in urine culture tests in patients with 
urinary tract infections at RSUP DR Soetomo were E. coli and 
K. pneumonia [3]. According to the findings of a study 
including 541 UTI patients, the most common pathogens were 
gram-negative bacteria, specifically E.coli (53.5%) [17], [18]. 

According to the results of microbiological tests published 
in a study journal in 2019, the development of germs was 
checked twice. On the third and third day-5, bacterial growth 
was identified in 11 urine samples from 100 critical care unit 
patients. 63.6 % Enterococcus faecalis [19]. CAUTI cases 
were 3.2 per 1000 catheters/day of 330 patients sampled 
before the installation of bundle UTI prevention, according to 
the findings of a hospital study [20]. 

The case then improved after the intervention, in which the 
catheter was placed under the UTI bundle. The decrease in 
instances was considerable, with 1.36 cases per 1000 catheters 
daily. Candida was the most common microbe detected in this 
study's culture findings, followed by E. coli [20]. Almost 
identical to the findings of this study, namely the growth of 
candida, Staphylococcus aureus, and Escherichia coli in the 
urine following catheter placement and urine culture. 

D. The effectiveness of UTI Prevention and Control Bundles 

on UTI incidence 
The table below shows the results of statistical analysis 

tests to determine the effectiveness of UTI bundle 
management against CAUTI. 

TABLE IV 
EFFECTIVENESS OF UTI PREVENTION AND CONTROL BUNDLES ON CAUTI IN 

INPATIENTS 

Group Mean 
Std. 

Deviation 
T 

95% CI of the 

Difference p 

Lower Upper 

Treatment 0.00 0.000 
-
2.517 

-.451 -.049 
0.000 

Control 0.25 0.444 -
2.517 

-.458 -.042 

 
The findings of the analysis utilizing the independent 

sample t-test revealed that UTI prevention and control 
bundles had a significant influence on the incidence of UTI 
owing to catheter insertion, with a p-value of 0.000 (p<0.05). 
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This is supported by the findings of a study that examined 51 
people and showed that 12 (23.5%) had urinary tract 
infections. This problem emerges due to nurse noncompliance 
with standard operating procedures (SOP) for catheter 
placement 20. Because health workers do not understand the 
catheterization protocol, it is important to facilitate clinicians 
with standard urine catheterization procedures. A consistent 
catheterization protocol will help patients receive safe and 
high-quality care in the hospital [21], [22]. 

Another study found that using UTI bundles helped avoid 
CAUTI [23], which is consistent with the findings of this one. 
CAUTI can be avoided by ensuring nurse compliance with 
UTI Bundle management or the established protocol, which 
includes installing a catheter according to indications to 
minimize its installation, using aseptic techniques when 
inserting a urinary catheter, maintaining a catheter during 
installation, and evaluating and auditing nurses while the 
catheter is in the patient [24], [25]. Research conducted at 
various hospitals reported that facilities that applied the 
CAUTI prevention protocol had an 83 percent drop in 
incidence from 2013 to 2017 [26], [27]. The knowledge, 
attitudes, and abilities of nurses involved in the execution of 
bundle management impact CAUTI prevention [28]. 

The collaboration of relevant care providers, including 
doctors, nurses, and students, is unavoidable in implementing 
bundle management. As a result, it is critical to strengthen 
communication and collaboration among healthcare 
professionals, particularly nursing students who directly offer 
nursing care to patients, to establish collaborative competency 
among students. This will reduce errors in catheterization 
treatment for patients [29]. 

CAUTI cases occur as a result of the catheterization 
process, which is not good while the patient is hospitalized. 
Evaluation and monitoring from leaders such as the head of 
the room/IPCN/quality and patient safety section, as well as 
improving the skills of implementing nurses and nurses' 
motivation, including high awareness of nurses, will support 
the prevention of increasing CAUTI cases. The hospital's 
management must improve nurses' knowledge and motivation 
in avoiding and identifying UTIs [30], [31]. 

IV. CONCLUSION 
Based on the study's results, it can be stated that using UTI 

bundles in hospitals is a highly successful way of preventing 
and controlling urinary tract infections. Based on the study's 
findings, it can be stated that using UTI bundles to prevent 
and control urinary tract infections caused by catheter 
placement in inpatients at the USU Hospital is significantly 
beneficial. After the initial socialization, it is intended that 
more studies will be able to monitor and assess the application 
of the UTI Bundles. Because good attitudes, motivation, and 
behavior significantly impact a commitment to UTI bundle 
implementation. 
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