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Abstract

Background: Urinary tract infections (UTIs) are common among women, with young female students at higher risk
due to limited awareness and poor hygiene practices. This study aimed to assess the effectiveness of a Planned
Teaching Program in improving knowledge and attitudes toward UTI prevention among non-medical female students
Methods: A quasi-experimental design with nonequivalent control groups was used, involving 100 participants
selected via conwvenience sampling. Data collection utilized a structured knowledge questionnaire and Likert-scale
attitude tool, administered pre- and postintervention. The experimental group underwent a structured one-month
teaching program, while the control group received no intervention.

Results: The study evaluated a Planned Teaching Program's effectiveness on UTI prevention among non-medical
female students (N = 100). In the experimental group, knowledge scoves increased from 5.60 (SD=2.34) to
15.88 (SD = 1.42), and attitude scores from 31.66 (SD = 7.99) to 46.88 (SD = 13.02) (p < 0.01).

Conclusion: The study concluded that the teaching intervention was effective in enhancing awareness and promoting
favorable attitudes toward UTI prevention. These findings support the inclusion of targeted health education in non-
medical academic settings to encourage preventive health behaviors.
Keywords: adolescent hygiene, health promotion, infection prevention, personal care, women's education

INTRODUCTION

Urinary tract infections (UTIs) represent a significant public health issue worldwide, particularly
affecting women due to anatomical and physiological factors. The infection primarily involves the
bladder, urethra, ureters, and kidneys, with Escherichia coli being the predominant causative agent.
While UTIs are often considered benign, recurrent infections can lead to severe complications,
including renal damage and systemic infections, especially in young and sexually active females.

Urinary tract infection (UTI) refers to the presence of microbial pathogens in the urinary system,
commonly caused by bacteria entering through the urethra. The body defends against UTIs through
mechanisms such as tightly closed urethral muscles, the antibacterial properties of urine (low pH, high
urea, and osmolality), mucosal proteins that block bacterial adhesion, and the flushing effect of regular
urination.[1,2] UTIs can affect any part of the urinary tract and are a major public health concern due
to their prevalence and economic burden. The most common type is cystitis (bladder infection), while
other forms include pyelonephritis (kidneys), prostatitis (prostate), urethritis (urethra), and bacteriuria
(bacteria in the urine).

The urinary system, or renal system, eliminates waste and maintains fluid and salt balance. It includes
the kidneys, ureters, bladder, urethra, sphincter muscles, and the prostate (in men). The kidneys filter
waste and excess water to form urine, which travels through the ureters to the bladder. The bladder
stores urine and expels it when full. The urethra carries urine out of the body, and in men, the prostate
adds fluid to semen.

Urinary tract infections (UTIs) are among the most prevalent bacterial infections across all age groups.
[3,4] In India, they rank as the third leading cause of hospital admissions. Globally, around 6 million
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cases are reported each year, with approximately 30,000 requiring hospitalization. [5] UTIs account for
up to 35% of hospital-acquired infections and are the second most common cause of bacteraemia in
hospitalized patients. [6,7] They range from uncomplicated to complicated infections, the latter often
involving structural or functional abnormalities. UTIs can be first-time or recurrent, with recurrent cases
classified as unresolved bacteriuria, persistent infection, or reinfection. While symptoms such as pain,
fever, and discomfort are common, complications can occur if the infection reaches the kidneys. [8]
UTIs are particularly common among women, affecting one in five during their lifetime. [9] Though less
frequent in men under 50, UTIs in this group are more likely to be associated with complications such
as kidney stones or an enlarged prostate. Around 20% of women with one UTI will experience a
recurrence; of these, 30% will have a third episode, and 80% of that group will face further recurrences
largely due to antibiotic resistance.[10]

Common symptoms of UTI include frequent and urgent urination, painful urination, a persistent urge
to urinate, suprapubic pain, and lower back pain. Bladder inflammation reduces its capacity, causing
discomfort even with small urine volumes, leading to frequency and urgency—often occurring together.
Painful urination, marked by burning or discomfort, results from infection in the urinary tract.
Suprapubic pain, felt above the pubic bone, may stem from muscle spasms, while back pain can signal a
more serious kidney infection. [11,12]

Despite this, most existing interventions target medical or clinical populations. Non-medical female
students, who may lack fundamental understanding of health and disease processes, remain
underserved in terms of health education. This gap indicates a scientific vacuum in understanding the
effectiveness of educational programs tailored to this specific group.

Additionally, limited studies explore the association between sociodemographic variables (like family
income or source of health information) and UTI knowledge and attitude. There is also a paucity of
research evaluating behavioral outcomes following structured teaching interventions in university
settings in India, particularly in North Indian educational institutions.

Given the growing concern about antimicrobial resistance and the recurrence of UTIs among young
women, targeted preventive strategies through educational programs are increasingly relevant. Such
interventions empower individuals to adopt health-promoting behaviors, reducing the overall disease
burden and improving quality of life.

Importance of Health Education in UTI Prevention

Health education has proven highly effective in reducing the incidence and recurrence of UTIs by
promoting selfcare behaviors such as hydration, personal hygiene, and timely medical
attention. Structured educational interventions have been shown to significantly improve knowledge
and attitudes toward UTI prevention, empowering individuals to adopt preventive strategies and avoid
risky behaviors [13].

Without targeted education, non-medical students may remain reliant on myths, lack awareness of risk
factors, and delay seeking care—factors that elevate both infection rates and recurrence. Comprehensive
health education bridges this knowledge gap, encouraging practices that not only improve personal
health but also reduce healthcare burdens due to complications and antibiotic resistance [14].
Implementing structured teaching programs in colleges and schools is essential for several reasons:

e Educating students on UTI causes, symptoms, and prevention counters myths and promotes
accurate understanding.

e Teaching simple habits—proper cleaning, hydration, and safe toilet use—can significantly reduce
infection risk.

o Awareness of early symptoms (e.g., burning urination, urgency) supports prompt treatment and
prevents complications.

e Informing students about proper antibiotic use helps reduce self-medication and resistance.

e Knowledge enables better decisions on hygiene, hydration, sexual health, and when to seek care.

e Open discussions reduce stigma and build a campus environment that supports preventive health.

e Education instils lifelong habits, lowers healthcare costs, and boosts community well-being.

Gaps in Research and Development

Despite growing awareness of urinary tract infections (UTIs), several significant gaps remain in the
research and development landscape, particularly concerning non-medical student populations.

There is a scarcity of population-specific studies addressing UTI risk and prevention among non-
medical, adolescent, or university students. Existing research is predominantly focused on clinical
groups, leaving knowledge deficits concerning the unique experiences, behaviors, and needs of young
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adults outside health-related fields. Understanding of preventive practices among non-medical students
is also limited. There is inadequate exploration of how behavioral and socio-environmental factors—such
as hostel living conditions and access to proper hygiene facilities—influence UTI risk. These variations
can meaningfully impact infection rates but are rarely accounted for in the literature. [15]

Clinical guidelines for UTI prevention and management often lack consistency, with few developed
from robust, longitudinal studies. This inconsistency can lead to varied and sometimes suboptimal
recommendations for UTI management and preventive care, especially in educational settings. [16]
Although health education is recognized as vital, there is insufficient evidence to determine which types
of educational interventions—regarding content, delivery methods, and duration—are most effective for
non-medical young adults. The lack of standardized, well-evaluated interventions limits the ability to
replicate or scale up successful programs. [17]

Most educational interventions and studies assess only the short-term impact on knowledge or behavior
change; the longterm sustainability of these gains remains underexplored. As a result, it is unclear
whether positive outcomes persist over time or translate into lasting reductions in UTI incidence.
Finally, there is a continuing need for research into antibiotic stewardship in this demographic. Non-
medical students are especially prone to self-medication and inconsistent healthcare access, which can
fuel inappropriate antibiotic use and resistance. More targeted studies and interventions are needed to
promote responsible antibiotic practices and address the growing challenge of antimicrobial resistance
in these vulnerable groups [18].

The persistent gaps in research and development, particularly among non-medical student populations,
highlight the necessity of this study. Limited attention has been given to the unique risk factors,
preventive behaviors, and health education needs of non-medical female students, resulting in
inadequate knowledge, inconsistent preventive practices, and potential for inappropriate antibiotic use.
Building on these identified gaps, the purpose of this study is to assess the effectiveness of a structured
teaching program in improving knowledge and attitudes regarding urinary tract infection prevention
among non-medical female students. By focusing on an underrepresented population and employing
evidence-based educational strategies, this research aims to support sustainable improvements in self-
care, health literacy, and overall well-being. Such work is crucial for informing policy, guiding
curriculum development, and shaping future interventions that address both immediate and long-term
public health needs.

METHODOLOGY

This study was conducted at Sharda University, Greater Noida, Uttar Pradesh, specifically within the
Sharda School of Humanities and Social Sciences, the Sharda School of Basic Sciences and Research,
and the Sharda School of Business Studies. The setting was selected based on feasibility, accessibility of
participants, cost-effectiveness, cooperation from the institution, and interest from the researcher.

In this research, a quantitative research approach was adopted to evaluate the effectiveness of a planned
teaching program on the prevention of urinary tract infections (UTIs). The research design used was a
quasi-experimental, non-equivalent control group design, allowing for comparison between an
experimental group receiving the intervention and a control group without intervention.

The target population included all non-medical females enrolled in the selected schools of Sharda
University. The accessible population consisted of those who met the inclusion criteria and were present
at the time of data collection. A total of 100 participants were selected using convenient sampling, with
50 assigned to the experimental group and 50 to the control group.

The inclusion criteria were:

e Female students from the selected non-medical schools,

e No prior formal education on UTI prevention, and

e Willingness to participate.

Exclusion criteria included male students and those unwilling to participate.

The study variables included:

¢ Independent variable: the planned teaching program on UTI prevention.

e Dependent variables: knowledge and attitude scores regarding UTI prevention.

The data collection instruments comprised three sections:

1. Section A: Socio-demographic data, including age, school, year of study, family income, religion,
social background, comfort in discussing health issues, physical activity, and UTI history.
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2. Section B: A selfstructured knowledge questionnaire containing 20 multiple-choice questions
(MCQs) covering UTI symptoms, causes, risk factors, diagnosis, treatment, and prevention. Scores were
categorized as Poor (1-5), Average (6-10), Adequate (11-15), and Good (16-20). Participants scoring
16-20 were excluded.

3. Section C: A selfstructured Likert scale with 15 statements evaluating attitudes toward UTI
prevention. Scores were classified as Unfavourable (1-25), Neutral (26-50), and Favourable (51-75),
with those scoring 51-75 excluded.

Validation and reliability of tools were ensured:

e Content validity was verified by a panel of nine experts (two doctors and seven nursing faculty
members), with their suggestions incorporated.

e Reliability was assessed using the test-retest method on 20 students, with Karl Pearson’s correlation
coefficient yielding r = 0.84 for knowledge and r = 0.81 for attitude scales, indicating strong reliability.
Intervention for the experimental group was delivered over one month through weekly one-hour
sessions using lectures, audiovisual aids, discussions, case studies, quizzes, and community engagement.
The control group received no intervention.

Ethical clearance was obtained from the Institutional Ethics Committee of Sharda School of Medical
Science and Research (IEC No. SU/SMS&R/76-A/2024/311), and administrative permissions were
secured. Undertaking received from all the samples and established the privacy.

Data collection done through pre-tests and post-tests administered to both groups. The pre-test
measured baseline knowledge and attitude; the post-test was conducted one week after the final
intervention session.

Statistical analysis was performed using SPSS. Descriptive statistics (frequencies, percentages, means,
and standard deviations) were used to summarize demographic variables and baseline data. Inferential
statistics, including t-tests and chi-square tests, were employed to assess the effectiveness of the
intervention and examine associations between variables.

RESULTS AND DISCUSSION

The present study evaluated the effectiveness of a planned teaching program on knowledge and attitude
regarding urinary tract infection (UTI) prevention among non-medical female students. The majority of
participants in both groups were first-year students (98.0% experimental, 74.0% control) and mainly
from the School of Humanities and Social Sciences (54.0% experimental, 40.0% control). The average
age was similar: 19.68 years (SD = 1.87) in the experimental group and 20.02 years (SD = 1.79) in the
control group. Most belonged to urban areas (76.0% experimental, 80.0% control) and identified as
Hindu (86.0% and 76.0%, respectively). The most common income category in the experimental group
was 32,00,000 and above (38.0%), while three categories equally dominated in the control group
(28.0% each). Family/friends were the main source of health information (50.0% experimental, 36.0%
control). Most participants were comfortable discussing health issues with peers (90.0% experimental,
92.0% control). Occasional physical activity was most reported (42.0% experimental, 46.0% control). A
majority had never experienced UTIs (70.0% experimental, 64.0% control).

The findings demonstrated statistically significant improvements in both knowledge and attitude levels
following the intervention in the experimental group compared to the control group. At baseline, both
experimental and control groups were homogeneous in knowledge and attitude scores (p > 0.05),
confirming comparability (Table 1).

Table 1: Mean, Standard Deviation and Homogeneity Comparison of Outcome Variables at Baseline

(N=100)
Control Group
Experimental Group (n=50)
Outcome measure | (n=50) Z p
Mean SD Mean SD
Knowledge 5.60 2.34 5.34 2.72 0.63 0.52
Attitude 31.66 7.99 32.12 9.35 .05 0.95

Effectiveness of the Planned Teaching Program on Knowledge Regarding UTI Prevention:
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The effectiveness of the Planned Teaching Program was evaluated by comparing pre and post
intervention knowledge scores among non-medical females in both the experimental and control
groups.

Within the experimental group, the mean knowledge score significantly increased from 5.60 (SD =
2.34) in the pre-test to 15.88 (SD = 1.42) in the post-test. The calculated Z-value was 6.93 with a p-value
< 0.01, indicating a statistically significant improvement in knowledge following the intervention. These
findings confirm that the Planned Teaching Program was highly effective in enhancing students’
knowledge about urinary tract infection (UTI) prevention. In contrast, the control group, which did not
receive the intervention, showed only a marginal increase in knowledge scores—from 5.34 (SD = 2.72) to
5.64 (SD = 2.50). The Zvalue was 1.38 with a pvalue of 0.16, suggesting change was not statistically
significant. This indicates that, without the teaching intervention, there was no meaningful
improvement in knowledge levels.

When comparing knowledge gain between the two groups, the experimental group demonstrated a
mean difference of 10.28 (SD = 0.92) from pre-test to post-test, while the control group showed a mean
difference of only 0.30 (SD = 0.58). The Z-~value for this comparison was 5.73 with a p-value < 0.01,
highlighting a highly significant difference between the groups.

These results clearly demonstrate the substantial effectiveness of the Planned Teaching Program in
improving knowledge regarding UTI prevention among non-medical female students.

Table 2. Effectiveness of Planned Teaching Program on Knowledge towards UTI among non-medial
female students.

Knowledge Levels Experimental Group Control Group

towards UTI Mean and SD Mean and SD 7 P
Pre-Test 5.6 (2.34) 5.34(2.72) 573 <001
Post-Test 15.88 (1.42) 5.64 (2.50)

z* 6.93 1.38

P <0.01 0.16

z* - Wilcoxon Test; z** - Mann-Whitney Test

Effectiveness of the Planned Teaching Program on Attitude Toward UTI Prevention

The effectiveness of the Planned Teaching Program in improving attitudes toward urinary tract infection
(UTI) prevention was assessed by comparing pre- and posttest scores within and between the
experimental and control groups.

The experimental group’s mean attitude score rose from 31.66 = 7.99 to 46.88 + 13.02; the Wilcoxon
signed-rank test (Z = 6.49, p < 0.01) confirmed a significant improvement. In contrast, the control group
showed virtually no change (32.12 + 9.36 to 31.84 + 9.28; Z = 1.31, p = 0.18). A Mann-Whitney U test (Z
= 8.65, p < 0.01) further verified the intervention’s superior impact. Overall, the Planned Teaching
Program markedly enhanced students’ attitudes toward UTI prevention.

Table 3. Effectiveness of Planned Teaching Program on Attitude towards UTI among non-medial
female students

Attitude Levels towards Experimental Group Control Group e P
UTI Mean and SD Mean and SD

5 31.66 (7.99 32.12 (9.36
Pre-Test ( ) ( ) 8.65 <001
Post-Test 46.88 (13.02) 31.84 (9.28)
Al 6.49 1.31
P <0.01 0.18

z* - Wilcoxon Test; z** - Mann-Whitney Test

DISCUSSION

This study demonstrated that a structured Planned Teaching Program significantly enhanced knowledge
and attitudes toward UTI prevention among non-medical female students. The experimental group
showed marked improvement compared to controls, confirming the intervention's effectiveness in
addressing critical gaps in adolescent health education. These findings align with research indicating
that educational interventions targeting hygiene practices reduce UTI incidence [19].
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The observed improvements in both knowledge and attitudes are consistent with previous studies on
structured health education programs. Research emphasizes that educational interventions influence
not only what students know but also how they perceive health issues [20], with attitude-based education
encouraging preventive behaviors, particularly in sensitive areas like urinary health [21].

The significant association between prior UTI experience and higher knowledge levels demonstrates
that experiential learning enhances awareness. Students who experienced UTIs showed better retention
and application of prevention strategies, supporting theories that direct experience strengthens health
education outcomes [22] . However, the unexpected finding that physically active students had poorer
baseline knowledge reveals that physical wellness doesn't directly correlate with health literacy regarding
infections, highlighting the need for comprehensive educational approaches integrating both physical
and preventive health knowledge [23,24].

This research addresses a significant gap by focusing on non-medical female students, a population
underrepresented in UTI educational interventions. While medical students possess baseline
understanding of infections, non-medical students face higher risks due to limited knowledge and
misconceptions. The low-cost, replicable intervention makes it suitable for broader implementation in
university health programs. The program's success suggests significant policy implications for integrating
reproductive and urinary health education into general curricula, supporting evidence-based
educational interventions that enhance self-care and health literacy [25,26].

This study provides strong evidence supporting the effectiveness of structured educational interventions
in improving knowledge and attitudes toward UTI prevention among non-medical female students, a
group at heightened risk due to lack of formal health education. By demonstrating measurable
improvements through a low-cost, scalable program, the findings contribute valuable insights to the field
of public health education [27].

The study's originality, practical relevance, and alignment with existing research underscore its scientific
merit and real-world applicability. Given the growing emphasis on preventive health and health literacy,
especially in resourcelimited and academic settings, this research offers timely and actionable
recommendations. Its implications for curriculum development, policy formulation, and campus health
initiatives make it a strong candidate for publication in journals focused on community health, women's
health, nursing education, or preventive medicine.

Strength and Limitations

The strength of this study lies in its focus on a previously underexplored group—non-medical students,
who often lack formal education on UTIs. Through a structured teaching program, the study effectively
addressed knowledge gaps and promoted awareness of UTI prevention. The well-designed intervention
and reliable tools added to the credibility of the findings, while the academic setting highlighted the
feasibility of health education in improving young adult health outcomes. However, limitations include
the use of convenience sampling and a single-institution scope, which may limit generalizability. Future
studies should adopt multi-center, randomized controlled designs with long-term follow-up to assess
lasting behavioral impact.

CONCLUSION

This study concludes that a Planned Teaching Program is highly effective in significantly improving
knowledge and attitudes toward UTI prevention among non-medical female students. The intervention
met its objectives by enhancing participants' understanding and promoting healthier behaviors. These
findings support the integration of structured health education into academic settings to advance
preventive practices among young women. Future research should target larger, more diverse
populations across multiple institutions to validate results and examine long-term behavioral impact.
Longitudinal studies are also needed to assess how knowledge and attitude improvements influence
actual health outcomes. Overall, the study highlights the value of accessible, targeted health education
in non-clinical populations for effective public health planning.
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