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ABSTRACT

Background: Urinary tract infections (UTIs) are among the most prevalent bacterial infections, affecting individuals across
all age groups. They commonly occur due to pathogenic microorganisms in the urinary tract, often leading to significant
morbidity if not properly managed. Despite being largely preventable, UTIs remain a frequent healthcare concern, particularly
in hospital settings where catheter-associated infections are prevalent. Adequate knowledge of preventive strategies is essential,
especially among healthcare professionals. This study aimed to assess the knowledge of nursing students regarding UTI
prevention measures.

Objective: To evaluate the level of knowledge among undergraduate nursing students regarding UTI prevention and identify
potential gaps that may require targeted educational interventions.

Methods: A descriptive cross-sectional study was conducted among third-year Bachelor of Science in Nursing (BSN) students
at the University of Lahore. A structured, pre-tested Likert-scale questionnaire was administered to assess knowledge. The
study employed a convenience sampling technique, enrolling 65 participants. Data were analyzed using descriptive statistics
in SPSS version 25.0. Ethical approval was obtained from the institutional ethics committee, and informed consent was
obtained from all participants before data collection.

Results: Among the 65 participants, 21 (32.3%) were male, and 44 (67.7%) were female, with all aged between 20 and 25
years. Marital status showed that 61 (93.9%) were single, and 4 (6.1%) were married. Knowledge assessment revealed that 5
(7.7%) had poor knowledge (<40%), 21 (32.3%) had fair knowledge (40—60%), and 39 (60.0%) exhibited good knowledge
(>60%). Responses varied across different preventive measures, with 33.8% agreeing that emptying the bladder every four
hours helps prevent UTIs, while 24.6% disagreed. Increased fluid intake was recognized as beneficial by 24.6%, whereas
13.8% disagreed. Washing the vaginal area from front to back was acknowledged as a preventive measure by 35.4%, while
24.6% disagreed.

Conclusion: The findings indicate that the majority of nursing students demonstrated good knowledge of UTI prevention,
reinforcing the impact of structured healthcare education. However, knowledge gaps still exist, emphasizing the need for
continuous education and practical training to enhance preventive practices among future healthcare professionals.

Keywords: Catheter-associated urinary tract infection, Knowledge, Nursing students, Prevention, Risk factors, Urinary tract
infection, UTI prevention.
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INTRODUCTION

Urinary tract infections (UTIs) are among the most prevalent bacterial infections globally, affecting individuals of all ages and genders.
These infections can involve both the lower and upper urinary tract, and their classification depends on the severity and underlying
patient-related factors. UTIs are commonly categorized as either uncomplicated or complicated, with hospital-acquired infections
constituting a significant proportion of cases. The urinary tract remains the most frequently affected site of nosocomial infections,
impacting approximately 600,000 patients annually and accounting for nearly 40% of all reported healthcare-associated infections (1).
A major contributing factor to hospital-acquired UTIs is the use of indwelling urinary catheters, with nearly 75% of cases linked to
prolonged catheterization (2). Despite their preventability through proper hygiene practices, hydration, and catheter care, UTIs continue
to impose a considerable burden on healthcare systems worldwide. Catheter-associated urinary tract infections (CAUTIs) are of
particular concern, as they are prevalent among hospitalized patients with indwelling catheters. Studies suggest that more than 50% of
patients with prolonged catheter use develop CAUTI symptoms, often due to inadequate adherence to evidence-based infection
prevention strategies (3). Beyond the hospital setting, UTIs are also common in community-dwelling populations, particularly among
women, the elderly, and individuals with compromised immunity. Symptoms of UTIs can range from mild discomfort to severe
complications, including fever, abdominal pain, urgency, and painful urination. In older adults, UTI presentations may be atypical, with
symptoms such as nausea, vomiting, confusion, or lower abdominal tenderness, which can sometimes lead to misdiagnosis or delayed
treatment (4). Additionally, adolescent females have a higher susceptibility to UTIs due to factors such as poor hydration, infrequent
urination, and improper menstrual hygiene, particularly in boarding school environments where access to sanitary facilities may be
limited (5).

The etiology of UTIs involves a variety of gram-positive and gram-negative bacterial pathogens, with Escherichia coli being the most
frequently implicated organism. Regional studies have identified variations in bacterial prevalence, with some areas reporting up to
22.3% of UTI cases being caused by E. coli (6). Furthermore, UTIs disproportionately affect older women, with incidence rates ranging
between 45-55% in women aged 65 and above, compared to 33—46% in men of the same age group (7). Risk factors contributing to
UTI development include diabetes, inadequate fluid intake, frequent antibiotic use, sexual activity, spinal cord injuries, and prolonged
catheterization (8). Given the widespread nature of these infections, there is a pressing need for effective educational interventions
targeted at both healthcare providers and the general population. Nursing students, as future frontline healthcare professionals, play a
critical role in UTI prevention through patient education, hygiene promotion, and adherence to best practices in clinical settings.
However, gaps persist in their knowledge and application of UTI prevention strategies, particularly in areas such as catheter
management, hydration recommendations, and proper hygiene practices. Research indicates that educational programs tailored to
nursing students can significantly improve their ability to prevent and manage UTIs in both hospital and community settings (9). Studies
examining the impact of structured training programs have shown that interventions focusing on catheter insertion protocols, timely
catheter removal, and aseptic techniques lead to substantial reductions in CAUTI rates (10). Furthermore, general awareness campaigns
aimed at improving hydration habits and toilet hygiene have been found effective in reducing UTI incidence, particularly among high-
risk populations such as pregnant women and the elderly (11).

Despite the available evidence supporting preventive strategies, many nursing students exhibit limited awareness of UTI risk factors
and proper management approaches. Research conducted in various healthcare institutions has demonstrated that while the majority of
nursing students recognize UTIs as a significant health concern, their understanding of specific preventive measures remains insufficient
(12). This highlights the necessity of incorporating targeted educational programs into nursing curricula to enhance knowledge, improve
adherence to infection control practices, and ultimately reduce UTI prevalence. Addressing these knowledge gaps is essential for
ensuring that nursing students are adequately prepared to deliver optimal patient care and minimize UTI-related complications. Given
the importance of UTIs in clinical practice and the need for well-informed healthcare professionals, this study aims to assess nursing
students’ knowledge of UTI prevention strategies. Specifically, it seeks to determine their level of understanding regarding hygiene
practices, hydration, catheter care, and other preventive measures. Additionally, the study aims to explore associations between students’
demographic characteristics, such as age, gender, and marital status, and their knowledge levels. The findings will contribute to the
development of targeted educational interventions aimed at equipping nursing students with the necessary skills to prevent and manage
UTIs effectively in healthcare settings.
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METHODS

A quantitative descriptive cross-sectional study was conducted to assess the knowledge of nursing students regarding preventive
measures for urinary tract infections (UTIs) at the Lahore School of Nursing, University of Lahore. The study aimed to evaluate students’
understanding of UTI prevention strategies and identify associations between demographic characteristics and knowledge levels. The
study population comprised third-year Bachelor of Science in Nursing (BSN) students, with participants selected using a convenience
sampling technique. The inclusion criteria required students to be enrolled in the third year of the BSN program and aged between 20
and 30 years. First-year, second-year, and fourth-year BSN students, as well as individuals unwilling to participate, were excluded (13).
The sample size was determined using Slovin’s formula, considering a population size of 78 and a 5% margin of error, resulting in a
final sample size of 65. The study was conducted over a four-month period from September 2024 to December 2024. Data collection
was carried out using a structured questionnaire, which included demographic information and knowledge assessment items based on a
five-point Likert scale. The questionnaire consisted of ten statements designed to evaluate students’ knowledge of UTI prevention.
Participants rated their responses on a scale from 1 (strongly disagree) to 5 (strongly agree). Knowledge was categorized into three
levels based on participants' scores: poor (<20%), fair (>20% to 30%), and good (>30% to 50%) (14).

To ensure the validity and reliability of the instrument, content and external validity were established through expert review by two
specialists in the field. Reliability was assessed using the test-retest method, yielding a reliability coefficient of 0.81, indicating
acceptable consistency. The questionnaire was administered in an ethically private manner, with all participants providing informed
written consent before participation. The study objectives and significance were clearly explained to the participants, and they were
assured of their right to withdraw at any stage without consequences (15). Data collection involved distributing the questionnaire to
nursing students present at the time of data collection. Completion of the questionnaire took approximately 10—15 minutes. Responses
were collected anonymously, and confidentiality was maintained throughout the study. Ethical approval was obtained from the Ethics
Committee of the University of Lahore. All procedures adhered to ethical guidelines, ensuring that participants faced no harm or risks

(16).

Data analysis was performed using SPSS version 25.0. Descriptive statistics were used to summarize demographic characteristics and
knowledge levels. Relationships between study variables were analyzed using appropriate statistical tests. The independent variables
included gender, age group, marital status, and educational level, while knowledge served as the dependent variable. The findings from
this study are expected to contribute to nursing education by identifying gaps in students’ knowledge and guiding targeted educational
interventions to improve UTI prevention practices among future healthcare professionals.

RESULTS

The study included a total of 65 participants, comprising 21 (32.3%) males and 44 (67.7%) females. All participants were within the age
range of 20-25 years. The majority were single, accounting for 61 (93.9%) participants, while only 4 (6.1%) were married. All
participants were enrolled in the Bachelor of Science in Nursing (BSN) program at the University of Lahore. The assessment of
knowledge regarding urinary tract infection (UTI) prevention was conducted using a structured questionnaire consisting of ten Likert-
scale-based questions. The results demonstrated variability in knowledge levels among participants. When asked whether emptying the
bladder every four hours prevents UTIs, 22 (33.8%) agreed, while 16 (24.6%) disagreed. Regarding the association between wearing
tight underwear and UTTIs, 27 (41.5%) agreed, whereas 13 (20.0%) disagreed. The role of estrogen vaginal cream in increasing resistance
to bladder infection was uncertain, with 31 (47.7%) selecting the neutral response, 14 (21.5%) agreeing, and 12 (18.5%) disagreeing.

A notable proportion of students, 20 (30.8%), agreed that washing with soap predisposes individuals to UTIs, whereas 14 (21.5%)
disagreed. Regarding the impact of excessive caffeine intake on UTI risk, 17 (26.2%) disagreed, 15 (23.1%) agreed, and 19 (29.2%)
remained neutral. The notion that wearing dirty underwear causes UTIs was supported by 19 (29.2%) of participants, whereas 12 (18.5%)
disagreed. When asked whether douching predisposes individuals to UTIs, responses were mixed, with 20 (30.8%) neutral, 18 (27.7%)
agreeing, and 14 (21.5%) disagreeing. The preventive measure of urinating after sexual intercourse was agreed upon by 15 (23.1%)
participants, while 14 (21.5%) disagreed, and 19 (29.2%) remained neutral. Increased fluid intake as a preventive strategy was agreed
upon by 16 (24.6%) participants, while 9 (13.8%) disagreed. The majority of participants, 23 (35.4%), agreed that washing the vagina
from front to back helps prevent UTIs, whereas 16 (24.6%) disagreed. The overall knowledge assessment revealed that 5 (7.7%)
participants had poor knowledge (<40%), 21 (32.3%) demonstrated fair knowledge (40-60%), and 39 (60.0%) exhibited good
knowledge (>60%).
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Table 1: Demographic characteristic of participants:

Gender Frequency Percentage
Male 21 32.31%
Female 44 67.69%
Age
20-25 years 65 100%
Marital Status
Single 61 93.85%
Married 4 6.15%
Educational level
BSCN 65 100%

Table 2: UTI Awareness Questionnaire Responses: Frequency and Percentage
Questionnaire Strongly Disagree Disagree Neutral Agree Strongly

(Frequency %) (Frequency (Frequency %) (Frequency Agree
%) %) (Frequenc
y %)

Emptying the bladder every 4h prevents 10 (15.4%) 16 (24.6%) 9 (13.8%) 22 (33.8%) 8 (12.3%)
UTL
Wearing tight underwear is a risk factor for 7 (10.8%) 13 (20%) 11 (16.9%) 27 (41.5%) 7 (10.8%)
UTL
Application of estrogen vaginal cream 3 (4.6%) 12 (18.5%) 31 (47.7%) 14 (21.5%) 5(7.7%)
increases resistance to bladder infection.
Washing with soap predisposes to UTI. 8 (12.3%) 14 (21.5%) 16 (24.6%) 20 (30.8%) 7 (10.8%)
Excessive caffeine intake increases risk of 8 (12.3%) 17 (26.2%) 19 (29.2%) 15 (23.1%) 6 (9.2%)
UTL
Wearing dirty underwear causes UTI. 3 (4.6%) 12 (18.5%) 18 (27.7%) 19 (29.2%) 13 (20%)
Douching predisposes to UTI. 12 (18.5%) 14 (21.5%) 20 (30.8%) 18 (27.7%) 1 (1.5%)
Urinating after sexual intercourse prevents 7 (10.8%) 14 (21.5%) 19 (29.2%) 15 (23.1%) 10 (15.4%)
UTL
Increased fluid intake prevents UTI. 5(7.7%) 9 (13.8%) 19 (29.2%) 16 (24.6%) 16 (24.6%)
Washing vagina from front to back can 1 (1.5%) 16 (24.6%) 18 (27.7%) 23 (35.4%) 7 (10.8%)
help to prevent UTIL.

Table 3: Overall sum of participants
Variable Frequency Percentage
Poor knowledge <40% (<20 out of 50) 5 7.7%
Fair knowledge 40% to 60%(> 20 to 30 out of 50) 21 32.3%
Good knowledge > 60% (> 30 out of 50) 39 60%
Total 65 100%
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DISCUSSION

The study assessed the knowledge of undergraduate nursing students regarding the preventive measures of urinary tract infections (UTIs)
using a descriptive cross-sectional design. The findings revealed that among the 65 participants, 7.7% had poor knowledge, 32.3%
demonstrated fair knowledge, and 60% exhibited good knowledge of UTI prevention. The results indicate that a considerable proportion
of nursing students possess a satisfactory understanding of preventive strategies, reflecting the effectiveness of targeted education in
healthcare settings. However, despite this awareness, gaps remain in specific areas of UTI prevention, highlighting the need for
continuous education and reinforcement of best practices (17,18). Findings from previous research have indicated that general awareness
of UTIs among the public varies significantly. A study conducted in a community setting reported that while a majority of participants
had basic knowledge of UTIs, misconceptions regarding risk factors and prevention remained prevalent. In contrast, the present study
demonstrated a comparatively higher level of knowledge among nursing students, suggesting that healthcare education plays a pivotal
role in improving awareness and adherence to preventive measures. A notable discrepancy between public and healthcare professionals’
understanding of UTIs underscores the necessity of targeted educational programs that extend beyond healthcare institutions to reach
broader populations (19-22).

Studies focusing on pregnant women have also shown that while awareness regarding UTIs and their prevention is relatively high, the
incidence remains significant due to inconsistent preventive behaviors and inadequate screening. Education level has been identified as
a crucial factor influencing knowledge and preventive practices. Similarly, the present study indicates that structured academic training
contributes to better understanding among nursing students. However, knowledge alone does not necessarily translate into appropriate

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 696



Kori)u(;?i\ 36 t]i:]l.w 1: Nursing Students’ Knowledge of UTI Prevention + * INSIGHTS- JHH

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

clinical practices, emphasizing the need for practical implementation strategies that reinforce preventive behaviors (23-25). Despite the
strengths of this study, including its focus on an essential healthcare concern and its contribution to understanding knowledge levels
among nursing students, certain limitations must be acknowledged. The cross-sectional study design restricts the ability to establish
causality between educational exposure and knowledge levels. Additionally, the relatively small sample size limits the generalizability
of the findings to a broader population, and the exclusive inclusion of nursing students prevents the application of these results to other
healthcare professionals. Furthermore, the study primarily focused on preventive measures, without exploring the depth of knowledge
regarding UTI management and treatment protocols, which could provide a more comprehensive assessment of awareness levels (26-
28).

Future studies should address these limitations by adopting a longitudinal approach to examine changes in knowledge over time and its
impact on clinical practice. Expanding the sample size to include a diverse group of healthcare students and professionals would enhance
the generalizability of the findings. Incorporating interactive learning methods, hands-on training, and real-time case discussions could
further strengthen knowledge retention and application. Educational workshops, curriculum expansion, and awareness campaigns should
be implemented to reinforce evidence-based practices. Encouraging the adoption of healthy habits and promoting health education
programs would also contribute to reducing the burden of UTIs, ensuring better healthcare outcomes.

CONCLUSION

The study demonstrated that nursing students possessed a strong understanding of urinary tract infection (UTI) prevention, emphasizing
the role of structured health education in enhancing awareness. Findings highlighted the effectiveness of formal medical training in
equipping future healthcare professionals with the knowledge necessary to implement preventive measures. Compared to broader
populations, where misconceptions and gaps in knowledge are prevalent, nursing students exhibited a higher level of competence,
reinforcing the impact of targeted educational programs. Demographic factors, including educational background and exposure to
healthcare curricula, appeared to contribute to their awareness of UTI prevention strategies. The study underscores the importance of
continuous education and training in ensuring that healthcare professionals are well-prepared to promote effective UTI prevention
practices, ultimately contributing to improved patient outcomes and overall healthcare quality.
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