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1 Department of Surgery, Faculty of Medicine, Universitas Trisakti, Jakarta, Indonesia, 2 Department of
Anatomy, Faculty of Medicine, Universitas Trisakti, Jakarta, Indonesia
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Abstract

Prostatic Hyperplasia (PH) is a common condition among older men, contributing
significantly to Lower Urinary Tract Symptoms (LUTS). Despite available medical
treatments, there is a lack of public awareness about PH, resulting in late diagno-
ses. This study offers a novel approach by using a community-based educational
intervention to increase knowledge of PH, leveraging the International Prostatic
Symptom Score (I-PSS) as a tool for educating elderly men in Bogor, Indonesia.
This study aims to evaluate the effectiveness of community-based education on
prostatic hyperplasia (PH) in enhancing knowledge and awareness among elderly
male participants, addressing the gap in public awareness and the need for early
detection, unlike prior studies conducted in clinical settings. By utilizing the Interna-
tional Prostatic Symptom Score (I-PSS), this study provides a structured approach

to community health education and symptom self-assessment. A mixed-methods,
quasi-experimental pretest-posttest design involved 32 participants aged 260 years
in Bogor, Indonesia. Quantitative data assessed changes in knowledge before and
after the intervention, while qualitative insights were gathered through post-education
discussions. Statistical analyses, including paired t-tests and effect size (Cohen’s d),
were conducted to measure the intervention’s impact. This study is unique in its appli-
cation of I-PSS for community education and its combination of quantitative and qual-
itative data to measure knowledge improvement and explore participant perceptions.
Significant knowledge improvement was found post-intervention (mean increase: 8.9,
p<0.001, Cohen’s d=0.82). The integration of qualitative feedback highlighted the
relevance and clarity of the intervention while also identifying remaining knowledge
gaps, revealing its holistic impact on the participants. The novelty of this study lies

in its community-based approach using I-PSS, which is an underexplored method in
educating about PH. The results provide strong evidence for using structured com-
munity education to promote early detection and improve PH awareness. Future
studies could benefit from including control groups and testing this approach in other
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regions for broader applicability. This study demonstrates the effectiveness of a
community-based educational intervention using the International Prostatic Symptom
Score (I-PSS) in improving knowledge and awareness about Prostatic Hyperplasia
(PH) among elderly men. The findings suggest that integrating tools like the I-PSS in
community health programs can empower individuals to self-assess their symptoms,
promote early detection, and reduce the burden of delayed diagnoses. These results
underscore the potential of scalable, low-cost interventions to address health educa-
tion gaps in similar low-resource settings globally.

Introduction

Prostatic Hyperplasia (PH), also known as Benign Prostatic Hyperplasia (BPH), is a
common condition among aging men, particularly those aged 50 and above. It leads
to Lower Urinary TractSymptoms (LUTS), such as frequent urination, nocturia, and
a weakurinary stream, significantly affecting quality of life. Despite its high preva-
lence, public awareness of PH remains insufficient, leading to delayed diagnoses and
increased healthcare burdens. Early detection and timely management can prevent
disease progression and reduce the need for invasive treatments such as surgery
[1,2].

Pharmacological treatments, including alpha-blockers and 5-alpha-reductase
inhi - bitors, are available but often underutilized due to insufficient public knowledge
regarding the symptoms and treatment options for PH. Additionally, studies indicate
that many men are hesitant to seek medical advice due to social stigma and lack of
awareness, which often leads to late-stage diagnoses. Public education plays a cru-
cial role in addressing these gaps, particularly among older populations [3,4].
Despite the availability of medical interventions, there is a lack of global initiatives
focused on community-level education to address the burden of PH. Early detection
and management through educational efforts can reduce complications, prevent
disease progression, and lower healthcare costs. This study addresses a critical
gap in existing research by introducing a community-based educational intervention
designed specifically for elderly individuals diagnosed with prostatic hyperplasia, aim-
ing to offer a scalable and accessible model for improving prostate health awareness.
By leveraging the International Prostatic Symptom Score (I-PSS) as a novel tool in
public health education, this study offers a unique approach that empowers individ-
uals to self-assess their symptoms and promotes early detection in a non-clinical,
community setting. Given the global increase in life expectancy and the correspond-
ing rise in prostate health challenges, this research contributes to scalable solutions
that can be adapted to diverse healthcare systems worldwide. Unlike traditional
clinical approaches, using I-PSS in a community context provides broader access for
participants, enabling them to gain a deeper understanding of their condition inde-
pendently [5-8].

Community - based health education interventions have shown promise in
improving public health outcomes by increasing awareness of preventable diseases.

PLOS One | https://doi.org/10.137 1/journal.pone.0325653 June 23, 2025
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However, limited research has focused on using educational programs specifically designed for PH awareness in
low-resource settings. This study fills this gap by integrating I-PSS forms as part of a structured educational program that
combines a variety of learning materials and interactive methods. These methods not only address knowledge gaps but
also focus on promoting behavioral changes in a public setting. This holistic approach enhances the effectiveness of
prostate health education, making it more accessible and impactful for affected individuals, and ultimately improving
their quality of life [5-8].

Prior studies on PH education have predominantly been conducted in clinical settings, leaving a significant gap in
community-based interventions. This study fills this gap by integrating I-PSS forms as part of a structured educational pro-
gram that combines a variety of learning materials and interactive methods. These methods not only address knowledge
gaps but also focus on promoting behavioral changes in a public setting. This holistic approach enhances the effec-
tiveness of prostate health education, making it more accessible and impactful for affected individuals, and ultimately
improving their quality of life [8—11].

This study aims to determine whether a structured community-based educational intervention using the Interna-
tional Prostatic Symptom Score (I-PSS) can effecti - vely improve knowledge and awareness about PH among elderly
men. By employing a mixed-methods approach, we measure changes in knowledge and explore participant perceptions
to assess the intervention’s impact [8—11].

The novelty of this research lies in its integration of the I-PSS into a community health education program, targeting
elderly men who may have limited access to formal healthcare resources. The intervention’s effectiveness in raising
awareness and improving knowledge is assessed through a mixed-methods approach, combining quantitative and
qualitative data to comprehensively evaluate the program’s impact. The findings of this study have the potential to inform
public health strategies aimed at improving PH awareness and early detection, not only in Indonesia but also in other
similar settings worldwide.

Methods
Research design

This study utilized a prospective mixed methods design, a novel combination of quantitative and qualitative methods,
including pre-test/post-test measurements and interactive question-and-answer sessions to evaluate the impact of health
education on participant knowledge. It was conducted in a community setting in Bogor, Indonesia on February 12, 2024
[12-14].

Quantitative component: This research is experimental, using a quasi-experi - mental study with one group
pretest-posttest design [15,16]. This quasi-experimental design was selected due to its feasibility and ethical consider-
ations in a real-world community setting. While the absence of a control group is a limitation, it allowed us to reach a
larger, diverse population and provided insights into natural variations in knowledge gains. Future studies with control
groups are recommended to validate and generalize these findings. Cohen’s d was calculated to determine the effect size
of the intervention on knowledge improvement. The quantitative component involved pre- and post-intervention assess-
ments using structured questionnaires to measure changes in knowledge levels among participants [15-19].

In this research design, a pretest was carried out first, to determine the participants’ level of knowledge and aware-
ness of the symptoms and signs of prostatic hyperplasia before education. Next, information about the warning signs and
symptoms of PH is given. During this instruction, learners learned about the International Prostatic Symptom Score, or
I-PSS. Participants received structured instruction on all aspects of PH, with a specific focus on interpreting their I-PSS
results independently. This innovative approach not only enhanced participants’ understanding of their health conditions
but also equipped them with actionable insights to seek timely medical attention. This strategy differs from prior studies
by integrating an educational tool typically reserved for clinical evaluation into a broader public health framework. After
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completing the education, an interactive question and answer session was held. The participants were allowed to ask
everything about PH. After that, a post test was carried out with the same questions as the pre test questions to compare
the level of knowledge and awareness of the participants before and after the education. The study was conducted in
Nagrak village, Bogor regency in February 2024 [8,15].

Qualitative Component: The study incorporated a qualitative element through post-education question-and-answer
session to enrich and contextualize the quantitative findings. This session were designed to capture participants’ percep-
tions, experiences, and any immediate feedback regarding the health education they received. The qualitative data were
transcribed and analyzed using thematic analysis to identify key themes that could inform the interpretation of quantitative
results and provide deeper insight into the participants’ understanding [12—14].

Population and sample

The population in this study were men aged =60 years in Ciangsana and Nagrak villages, Gunung Putri District, Bogor
Regency. This research was conducted on February 12, 2024. Here’s a general formula for sample size estimation in the
context of a t-test (assuming a two-tailed test) [20,21]:

G2 (Zay2 +28)* SDh?
B Effect Size?

Where:
n is the required sample size.
Za/2 is the critical value for the desired level of significance (a).
Zp is the critical value for the desired power (1 -p).
SD is the estimated standard deviation in the population.
Effect Size is the expected size of the difference between groups.
For a 95% confidence level, Za/2 is 1.96, and for 90% power, 62=25, §=2, samples size should be collected are
29.54 = 30 [14-17].

Inclusion and exclusion criteria

Inclusion criteria for this study included male participants aged =60 years, and residing in Nagrak Village or the sur-
rounding area. Inclusion criteria required participants to be able to attend the session, literate and fluent in Bahasa
Indonesia, able to attend the session and provide informed consent. Participants must be willing to take part in the entire
series of interventions and be able to communicate and read well. Exclusion criteria included participants with severe
comorbidities such as diabetes or heart disease, cognitive or psychological disorders, and unwillingness to participate
fully, participants who could not speak Bahasa Indonesia and illiterate. In addition, participants who had received similar
education previously were also excluded to avoid bias in assessing the impact of the intervention.

Participants

After inclusion and exclusion criteria, a total of 32 elderly men aged 60 years or older participated in this study.
Participants were recruited through community outreach programs and local healthcare facilities. The participants were
randomly assigned to the intervention group without a control group due to logistical and ethical considerations in the
community setting.

The demographic characteristics of the study participants are summarized in Table 1. All participants had an elementary
school education, ensuring uniformity in educational background and minimizing potential confounding effects related to
knowledge diffe- rences.
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Table 1. Demographic Characteristics of Participants.

Variable Category n (%)

Age Group 60-65 13 (40.62)
66-70 9 (28.13)
>70 10 (31.25)

Education Level Elementary School 32 (100)

https://doi.org/10.1371/journal.pone.0325653.t001

Educational intervention

Educational interventions focus on providing information about prostatic hyperplasia, its symptoms, available treatments,
and lifestyle modifications. The format is that participants receive an education/counseling session conducted by a sur-
geon. The education/ counseling session lasts approximately 30 minutes. Educational materials in the form of power point
files, posters, I-PSS forms and visual aids, are used to improve understanding.

The intervention consisted of a single, structured educational session delivered to participants after they completed
the pretest. The program included a combination of face-to-face lectures, printed materials, and interactive group
discussions focusing on the causes, symptoms, and management options for PH, with particular emphasis on the impor-
tance of early detection and lifestyle modifications. The International Prostatic Symptom Score (I-PSS) was introduced
as a self-assessment tool for the participants to track their symptoms, empowering them to evaluate their condition inde-
pendently and seek timely medical advice.

The intervention took place in a community hall to ensure accessibility for all participants. Educational materials were
provided in Bahasa Indonesia, and entire the session lasted approximately 60 minutes, comprising a 30-minute struc-
tured lecture followed by a 30-minute interactive group discussion. During the session, trained community health workers
facilitated the discussion, answering questions and encouraging participants to complete the I-PSS form as part of the
educational process.

A brief overview of management options for prostatic hyperplasia was provided during the educational session but was
not included in the pretest/posttest assessment [22,23]. Further details on management options are available in Table S1
(Supplementary Materials). The dataset has been deposited in Figshare and can be accessed through this link.

Pretest and posttest procedures

A pre-test was conducted before the educational intervention to assess participants’ baseline knowledge and awareness.
Participants completed the pretest individually in a supervised setting. After the educational intervention, a single interac-
tive question-and-answer session was held to ensure participants’ understanding and to address any remaining questions.
After completing the interactive question-and-answer session, a post-test was administered to evaluate the impact of the
intervention. The same questionnaire was used for both the pre-test and post-test to ensure consistency in measurement.
The questionnaire consisted of 20 true-or-false questions designed to assess participants’ understanding of lower uri-
nary tract symptoms (LUTS) associated with Prostatic hyperplasia (PH). These questions were structured based on the
International Prostatic Symptom Score (I-PSS), covering aspects such as incomplete emptying, frequency, intermittency,
urgency, weak stream, straining, and nocturia. Given that participants were from a low-education background, the test
format was simplified to a True (B)/ False (S) system to facilitate comprehension and response accuracy.

During the educational sessions, participants were introduced to the International Prostatic Symptom Score (I-PSS)
to enhance their understanding of LUTS and its assessment. This approach ensured that participants were familiar with
the symptoms assessed in both tests and minimized potential bias in self-reported responses. By providing clear expla-
nations of PH warning signs, the intervention aimed to address limitations related to measurement tools. A one-group
pretest-posttest design was employed to measure the effectiveness of the intervention [12—-14].
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The pre-test and post-test questions used to assess participants’ knowledge before and after the community-based
education session are provided in Appendix S1 (Supplementary Materials). The dataset has been deposited in Figshare
and can be accessed through this link.

Data collection

Data collection was conducted on February 12, 2024, involving 32 elderly menaged 60 years or older recruited through
local community outreach programs. Data were collected through a combination of pre- and post-intervention surveys
to assess changes in participants’ knowledge and awareness. The pretest was conducted at the beginning of the pro-
gram, while the posttest was administered at the conclusion of the educational session.

Quantitative data. Knowledge of PH was measured using a standardized questionnaire that assessed participants’
understanding of the symptomes, risk factors, and management strategies for PH. Participants’ I-PSS scores were also
used to evaluate their understanding of their own symptoms before and after the intervention.

Qualitative data. Focus group discussions (FGDs) were conducted after the intervention to gain insights into
participants’ perceptions of the program. These discussions were audio-recorded and transcribed for thematic analysis.
Participants were asked to reflect on their knowledge of PH, the usefulness of the I-PSS tool, and any changes in their
behavior regarding PH awareness and self-assessment.

Data analysis

Kolmogorov-Smirnov Test was used for the distribution normality test [21].

Quantitative data were analyzed using paired t-tests to assess significant differences between pretest and posttest
scores for knowledge and I-PSS scores [24—27]. Cohen’s d was calculated to determine the intervention’s effect size on
knowledge improvement [18,19]. The qualitative data from the focus groups were analyzed thematically using NVivo
software to identify common themes regarding changes in awareness, the perceived usefulness of the educational mate-
rials, and behavioral changes [12—-14].

All statistical analyses were conducted using SPSS version 25. The level of significance was set at p<0.05 for all
tests. Steps to calculate effect-size [18,19]:

1. Calculate SD_ -
st00|ed = SDgre +2 SDFQ)OSt

2. Calculate effect size (Cohen’s d):

d= Mpost—test - Mpre—test
S Dpooled

M=Mean pre-test dan post-test.
SD pooled =Combined standard deviation, calculated from the pre-test and post-test SD.

Ethical considerations

The study was conducted in accordance with ethical guidelines and approved by the Ethical Review Committee of the
Faculty of Medicine, Universitas Trisakti under ethical permission number 057/KER/FK/II/2024. The written informed
consent form, detailing the study’s objectives, procedures, potential risks, and benefits, was submitted to the Ethical
Review Committee as part of the ethical approval process.
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Prior to participation, all participants provided written informed consent. The consent process included an explanation of
the study’s objectives and procedures, and participants were informed that their participation was voluntary and that they
could withdraw at any time without consequences. To ensure understanding, participants were asked to read the consent
form thoroughly before signing. Any unclear terms were explained verbally by the researchers. The consent forms were
signed by participants and witnessed by an impartial third party present during the process. Participants who could not
speak Indonesian or were illiterate were excluded from the study. No minors were involved, and thus, parental or guardian
consent was not applicable.

To ensure confidentiality, all data were anonymized, and identifying information was not collected. The anonymized data-
sets were securely stored and accessible only to the research team.

Results
1. Participant characteristics

A total of 32 elderly men participated in the study. Most participants reported having some prior awareness of urinary
symptoms but limited knowledge about Prostatic Hyperplasia (PH) and its management options. None of the participants
had received prior formal education about PH or the use of the International Prostatic Symptom Score (I-PSS).

The Univariate analysis in this study describes the characteristics of the participants (age), and level of knowledge before
(pre-test) and after counseling (post-test).

Before assessing the impact of the educational intervention, it is essential to describe the demographic characteristics
of the participants. Table 2 presents the age distribution of the participants, which may influence their baseline knowledge
and learning outcomes.

There were 32 participants out of the 30 planned participants (more than 100% planned).

To determine whether the participant distribution across age groups was signifi -cantly different from an expected equal
distribution, a Chi-Square Goodness of Fit test was conducted. The results showed no statistically significant differ-
ence (x*(2) = 0.813, p=0.666), indicating that the age distribution was homogeneous. This suggests that age was not a
confounding factor in evaluating the impact of the intervention. Further statistical details are provided in Table S3 (Supple-
mentary Materials).

2. Quantitative findings

Educational interventions are expected to enhance participants’ knowledge, equipping them with essential information
about PH symptoms and management. The following analysis presents the impact of the education session.
Table 3 presents the level of knowledge before education. The majority of participants (62.50%) had a moderate level of
knowledge, while 28.12% were categorized as having poor knowledge. Only 9.38% demonstrated a good understanding
of PH symptoms and management before the session. These findings indicate that prior to the intervention, a significant
portion of participants had limited knowledge about the topic, highlighting the need for educational support (as shown in
Table 3).

Table 4 illustrates the participants’ level of knowledge after the education. A clear improvement was observed in partic-
ipants’ knowledge levels following the educational intervention. The results indicate a positive impact of the intervention,

Table 2. Age Distribution of Participants.

Age (years) Frequency %

60-65 13 40.62
66-70 9 28.13
>70 10 31.25

https://doi.org/10.1371/journal.pone.0325653.t002
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Table 3. Level of knowledge before education.

Pre-test Scores Frequency %
Good (85-100) 3 9.38
Moderate (60—-80) 20 62.50
Poor (<60) 9 28.12

https://doi.org/10.1371/journal.pone.0325653.t003

with the proportion of participants in the good knowledge category increasing more than doubled, from 9.38% to 21.87%.
Notably, no participants were remaining in the poor category, suggesting that all individuals improved their understanding.

This suggests that even a single educational session can significantly enhance knowledge retention.

Given the importance of structured learning, these findings reinforce the value of community-based education in pro-
moting awareness and proactive health management.
From the comparison of the pre-test results with the post-test, it was found that participants’ knowledge and awareness
of PH increased after the education was provided.

To ensure the appropriateness of further statistical analyses, a normality test was conducted using the One-Sample

Kolmogorov-Smirnov Test. Table 5 presents the results, indicating whether the residual values follow a normal distribution.
The results of the Kolmogorov-Smirnov test show that the significance value is 0.200, which is greater than 0.05. This indi-
cates that the residual values are normally distributed, fulfilling the assumption required for parametric statistical analysis [21].

Table 4. Level of knowledge after education.

Post-test Scores Frequency %
Good (85-100) 7 21.87
Moderate (60—80) 25 78.13
Poor (<60) 0 0

https://doi.org/10.1371/journal.pone.0325653.t004

Table 5. One-Sample Kolmogorov-Smirnov Test for Normality Distribution.

Output interpretation

One-Sample Kolmogorov-Smirnov Test

Unstandardized

Residual
N 32
Normal Parametera® Mean .0000000
Std. Deviation 9.86432692
Most Extreme Differences Absolute .089
Positive .086
Negative -0.89
Test Statistic 0.89
Asymp. Sig. (2-tailed)° .200¢
Monte Carlo Sig. (2-tailed)° Sig. 737
99% Confidence Interval Lower Bound 725
Upper Bound .748

a. Test distribution is Normal.
b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.

e. Lilliefors’ method based on 10000 Monte Carlo samples with starting seed 2000000.

https://doi.org/10.1371/journal.pone.0325653.t005
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Table 6 presents the descriptive statistics for both the pre-test and post-test scores. These statistics provide an over-
view of the changes in participants’ knowledge levels after the educational intervention. By comparing the mean values,
standard deviations, and standard error means, we can observe the overall trend of improvement after the intervention.

Paired samples statistics

This output shows the summary results of descriptive statistics from both pre-test and post-test samples. For the pre-test
scores, the average or mean value was 66.25, while the average or mean value of the post-test results was 75.1563. The
standard deviation value for the pre-test is 11.57026 and the post-test is 10.03899. The standard Error Mean of the pre-
test is 2.04535 and the post-test is 1.77466. Because the average post-test score of 75.1563 is greater than the pre-test
score of 66.25, descriptively there is an increase in the average post-test score compared to the pre-test score [24-27].
Table 7 presents the correlation analysis between pre-test and post-test scores. This analysis examines whether there is a
significant relationship between participants’ scores before and after the intervention. The correlation coefficient and signif-
icance values help determine the strength and direction of this association.

The output in the second section is the outcome of the relationship or correlation between the two variables or data, spe-
cifically the pre-test and post-test. The output above shows the results of the correlation test or the relationship between
the pre- and post-test scores. Based on the output above, it is known that the correlation coefficient value is 0.186 with a
significance value of 0.309. Because the significance value is 0.309 > 0.05, it is possible to draw the conclusion that there
is no meaningful relationship between the pre-test and post-test variables [24-27].

Given that there was no significant correlation, a paired samples t-test was conducted to examine whether there was a
statistically significant difference between pre-test and post-test scores [24-27].

Table 6. Sample Paired T-Test Output interpretation.

Sample Paired T-Test

Output interpretation

Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean
Pair 1 Pre Test 66.2500 32 11.57026 2.04535
Post Test 75.1563 32 10.03899 1.77466

https://doi.org/10.1371/journal.pone.0325653.t006

Table 7. Pair Samples Correlations.

Paired Samples Correlations

Significance
N Correlations One-sided p Two-sided p
Pair 1 Pre test & Post test 32 .186 154 .309

https://doi.org/10.1371/journal.pone.0325653.t007

Table 8. Paired Samples Test.

Paired Samples Test ‘

Paired Differences ‘ Significance
95% Confidence
Interval of the

Difference
Mean Std. Deviation | Std. Error Mean | Lower Upper t df | One-Sided p | Two-Sided p
Pair 1 | Pre test-Post test | -8.90625 | 13.83861 2.44634 -13.89560 |-3.91690 |-3.641 |31 |<,001 <,001

https://doi.org/10.1371/journal.pone.0325653.t008
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Table 8 presents the results of the paired samples t-test, which was conducted to determine whether there is a statisti-
cally significant difference between the pre-test and post-test scores. This test assesses whether the observed changes in
participants’ performance after the intervention are likely due to the treatment rather than random variation. By analyzing
the mean difference, confidence intervals, and significance values, we can evaluate the effectiveness of the intervention.
Furthermore, the paired samples t-test was performed to assess whether the observed difference in pre-test and post-
test scores is statistically significant. The results show that the mean difference between the two tests is 8.90625, with
a standard deviation of 13.83861. The two-sided significance value of <0.001 is smaller than 0.05, indicating that Ha is
accepted. Therefore, it can be concluded that there is a significant difference between the pre-test and post-test results.
This finding confirms that the intervention or treatment applied between the two tests had a measurable impact on partici-
pants’ performance [24-27].

After the paired sample t-test showed a significant difference (p<0.001), we calculated the effect size using Cohen’s d to
assess the strength of the intervention impact.

Steps to calculate effect-size

1. Calculate SD

pooled”

(11,5702622 + 10, 038992°)
SDpooled = 9

~ 10,955
2. Calculate Cohen’s d:

75,1563 -66,25 ~ 0,82

d 10,955

Thus, the effect size (Cohen’s d) = 0.82, which indicates a large impact of the educational intervention [14,15].
Paired-sample t-test showed a significant difference between pre-test and post-test knowledge scores (pre-test
average = 66.25, post-test average = 75.16, p < 0.001). The effect size value (Cohen’s d) of 0.82 shows that edu-
cation has a significant impact (classified as large) and is practically relevant in increasing participants’ knowledge

[18,19].
3. Qualitative Findings

The qualitative findings supported and enriched these results. Thematic analysis of focus group discussions revealed
three major themes reflecting participants’ experiences and perceptions of the intervention:

1. Increased understanding of PH symptoms and management

Participants reported a clearer understanding of PH symptoms, such as urinary frequency and nocturia, and their associa-
tion with aging. Many expressed confidence in identifying these symptoms early and seeking medical advice.

2. Empowerment through the I-PSS tool

The introduction of the I-PSS form was highly appreciated, as participants found it a practical and easy-to-use tool for
self-assessment. Several participants expressed that using the tool made them feel more in control of their health.
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3. Suggestions for program improvement

While participants valued the session, some suggested that more interactive activities, such as role-playing or case stud-
ies, could enhance their understanding. A few also recommended involving family members in future sessions to raise
broader awareness.

4. Overall impact of the intervention

The combined findings from quantitative and qualitative analyses highlight the effectiveness of the educational program in
improving participants’ knowledge and awareness of PH. The significant changes in pretest and posttest scores, coupled
with positive feedback from participants, suggest that community-based interventions using tools like I-PSS can have a
meaningful impact on promoting early detection and proactive management of PH among elderly populations.

Discussion

This study evaluated the effectiveness of a community-based educational intervention in enhancing knowledge and
awareness about Prostatic Hyperplasia (PH) among elderly men in Bogor, Indonesia. The findings demonstrate signifi-
cant improvements in participants’ knowledge and awareness of PH, as evidenced by increases in knowledge scores and
self-reported understanding of symptoms using the International Prostatic Symptom Score (I-PSS). The results high-
light the potential of structured community-based programs to address gaps in health education for elderly populations.

1. Interpretation of findings

The significant increase in knowledge scores from pretest to posttest underscores the effectiveness of the intervention.
The mean pretest score of 66.25 * 11.57 increased to 75.16 * 10.04, reflecting a large effect size (Cohen’s d = 0.82).
These results align with previous studies indicating that targeted health education can substantially improve knowledge
and promote health-seeking behaviors in underserved populations.

The improvement in I-PSS scores further suggests that participants gained a better understanding of their urinary
symptoms, potentially enabling them to seek medical care earlier [25-27]. Notably, the relatively uniform education level
among participants may have contributed to minimizing variability in knowledge acquisition, allowing for a more consistent
intervention effect. This uniformity serves as a strength of the study, as it reduces potential confounding effects related to
baseline disparities in health literacy.

Qualitative findings provided deeper insights into participants’ experiences.

Participants appreciated the use of the I-PSS tool, reporting that it empowered them to self-assess their symptoms
and monitor their health. This suggests that integrating practical tools like the I-PSS into community health programs can
enhance their impact by promoting autonomy in managing chronic conditions. However, some participants expressed a
desire for more interactive components, such as role-playing or family involvement, to reinforce learning and encourage
broader awareness [27-29].

2. Novelty and contribution to the literature

This study is among the first to introduce the I-PSS tool in a non-clinical, community-based educational setting, high-
lighting its feasibility and effectiveness as a public health education tool. Previous studies on PH education have predom-
inantly been conducted in clinical contexts, focusing on patients already seeking care. By contrast, this study targeted
individuals within the community, enabling broader access to education and promoting proactive health management.

The findings also address a critical research gap regarding the use of structured educational interventions for elderly pop-
ulations in low-resource settings. The single-session format demonstrated that even brief interventions can yield significant
improvements in knowledge and awareness, making it a scalable and cost-effective approach for similar populations worldwide.
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The findings also contribute to the growing body of evidence supporting the integration of symptom assessment tools into
community-based health education programs. The successful implementation of the I-PSS in this setting suggests that simi-
lar tools could be adapted for other chronic conditions to facilitate early detection and encourage timely medical consultation.

3. Implications for public health

The implications of this study extend beyond the immediate community. The scalable nature of the intervention suggests
its applicability to other low- and middle-income countries (LMICs) facing similar challenges with PH awareness and
healthcare access. By empowering individuals to self-assess and seek timely medical advice, programs like this can
reduce the burden of late-stage diagnoses and associated complications, ultimately alleviating healthcare costs.
Moreover, the inclusion of practical tools like the I-PSS provides a framework for integrating patient-centered approaches
into community health initiatives. These findings support the integration of health education into routine public health cam-
paigns, particularly in regions with limited access to healthcare infrastructure.

4. Limitations and directions for future research

Despite its promising findings, this study has several limitations. First, the quasi experimental design lacked a control
group, which limits the ability to attribute observed improvements solely to the intervention. Future studies should consider
including control groups to strengthen causal inferences. Second, the sample size was relatively small, and the study

was conducted in a single community, which may limit the generalizability of the findings. Expanding the study to include
diverse settings and larger populations would provide more robust evidence of the intervention’s effectiveness.
Additionally, while the I-PSS tool was well-received, future research could explore the long-term impact of such interventions
on health outcomes, including symptom management and healthcare utilization. Further studies could also assess the effec-
tiveness of incorporating family members into the educational process to enhance support systems for elderly individuals.

Conclusions

This study demonstrates the effectiveness of a single-session, community-based educational intervention in improving
knowledge and awareness about Prostatic Hyperplasia (PH) among elderly men. By integrating the International
Prostatic Symptom Score (I-PSS) as a public health education tool, this study highlights a novel approach to addressing
health education gaps in low-resource settings.
The significant improvements in knowledge and awareness observed in this study underscore the potential of such inter-
ventions to promote early detection and proactive management of PH. These findings have broader implications for public
health strategies, suggesting that scalable, community-centered approaches can contribute to reducing the healthcare
burden associated with late-stage PH diagnoses. However, due to the relatively homogeneous educational background
of participants, the influence of education level on the effectiveness of the intervention could not be analyzed. Therefore,
our findings focus on the overall knowledge improvement observed before and after the educational intervention without
comparing its impact based on education level.

These findings have broader implications for public health strategies, suggesting that scalable, community-centered
approaches can contribute to reducing the healthcare burden associated with late-stage PH diagnoses.
Future research should aim to validate these findings in diverse settings, incorporate control groups, and evaluate long-
term impacts on health behaviors and outcomes. Expanding the scope of such programs to include family involvement
and interactive methods could further enhance their effectiveness and reach.

Supporting information

S1 File. Supplementary Materials. This document contains additional data that support the findings presented in
the manuscript.
(PDF)
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Abstract

Prostatic Hyperplasia (PH) is a common condition among older men, contributing
significantly to Lower Urinary Tract Symptoms (LUTS). Despite available medical
treatments, there is a lack of public awareness about PH, resulting in late diagnoses. This
study offers a novel approach by using a community-based educational intervention to
increase knowledge of PH, leveraging the International Pro@atic Symptom Score (1-
PSS) as atool for educating elderly men in Bogor, Indonesia. This study aims to evaluate
the effectiveness of community-based education on prostatic hyperplasia (PH) in
enhancing knowledge and awareness among elderly male participants, addressing the gap
in public awareness and the need for early detection, unlike prior studies conducted in
clinical settings. By utilizing the International Prostatic Symptom Score (I-PSS), this study
provides a structured approach to community health education and symptom self-
assessment, A mixed-methods, quasi-experimental pretest-posttest design involved 32
participants aged > 60 years in Bogor, Indonesia. Quantitative data assessed changes in
knowledge before and after the intervention, while qualitative Bights were gathered
through post-education discussions. Statistical analyses, including paired t-tests and effect
size (Cohen's d), were conducted to measure the intervention's impact. This study is unique
in its application of 1-PSS for community education and its combination of quantitative
and qualitative data to measure knowledge improvement and explore participant
perceptions.  SEBificant knowledge improvement was found post-intervention (mean
increase: 8.9, p < 0.001, Cohen's d = 0.82). The integration of qualitative feedback
highlighted the relevance and clarity of the intervention while also
identifying remaining knowledge gaps, revealing its holistic impact on the participants.
The novelty of this study lies in its community-based approach using I-PSS, which is an
underexplored method in educating about PH. The results provide strong evidence for
using structured community education to promote early detection and improve PH
awareness. Future studies could benefit from including control groups and testing this
approach in other regions for broader applicability. This study demonstrates the
effectiveness of a community-based educational intervention using the International
Prostatic Symptom Score (I-PSS) inimproving knowledge and awareness about Prostatic
Hyperplasia (PH) among elderly men. The findings suggest that integrating tools like the
I-PSS in community health programs can empower individuals to self-assess their
symptoms, promote early detection, and reduce the burden of delayed diagnoses. These
results underscore the potential of scalable, low-cost interventions to address health
education gaps in similar low-resource settings globally.

Keywords:

Aging population, Community Health Intervention, International Prostatic Symptom
Score (I-PSS), knowledge and awarcness. Lower Urinary Tract Symptoms (LUTS).
Prostatic hyperplasia Education.
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Introduction

14

Prostatic Hyperplasia (PH), gsn known as Benign Prostatic Hyperplasia (BPH),
EZh: common condition among aging men, particularly those aged 50 and above. It leads w
Lower Urinary Tract Symptoms (LUTS), such as frequent urination, nocturia, and a weak
urinary stream, significantly affecting quality of life. Despite its high prevalence, public
awareness of PH remains insufficient, leading to delayed diagnoses and increased
healthcare burdens. Early detection and timely management can prevent discase
progression and reduce the need for invasive treatments such as surgery [12].

Pharmacological treatments, including alpha-blockers and S-alpha-reductase
inhibitors, are available but often underutilized due to insufficient public knowledge
regarding the symptoms and treatment options for PH. Additionally, studies indicate that
marny men are hesitant to seek medical advice due to social stigma and lack of awareness,
which often leads to late-stage diagnoses. Public education plays a crucial role in
addressing these gaps, particularly among older populations [3.4].

Despite the availability of medical interventions, there is a lack of global initiatives
focused on community-level education to address the burden of PH. Early detection and
management through educational efforts can reduce complications, prevent discase
progression, and lower healthcare costs. This study addresses a critical gap in existing
research by introducing a community-based educational intervention designed specifically
for elderly individuals diagnosed with prostatic hyperplasia, aiming to offer a scalable and
accessible model for improving prostate health awareness. By leveraging the International
Prostatic Symptom Score (1-PSS) as a novel wol in public health education, this study
offers a unique approach that empowers individuals to self-assess their symptoms and
promotes early detection in a non-clinical, community setting. Given the global increase
in life expectancy and the corresponding rise in prostate health challenges. this research
contributes to scalable solutions that can be adapted to diverse healthcare systems
worldwide. Unlike traditional clinical approaches, using I-PSS in a community context
provides broader access for participants, enabling them to gain a deeper understanding of
their condition independently [36.7.8].

Community-based health education interventions have shown promise in
improving public health outcomes by increasing awareness of preventable diseases.
However, limited research has focused on using educational programs specifically
designed for PH awareness in low-resource settings. This study fills this gap by integrating
I-PSS forms as part of a structured educational program that combines a variety of learning
materials and interactive methods. These methods not only address knowledge gaps but
also focus on promoting behavioral changes in a public setting. This holistic approach
enhances the effectiveness of prostate health education, making it more accessible and
impactful for affected individuals, and ultimately improving their quality of life [5.6.7.8].

Prior studies on PH education have predominantly been conducted in clinical
settings, leaving a significant gap in community-based interventions. This study fills this
eap by integrating [-PSS forms as part of a structured educational program that combines
a variety of learning materials and interactive methods. These methods not only address
knowledge gaps but also focus on promoting behavioral changes in a public setting.
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This holistic approach enhances the effectiveness of prostate health edueation, making
it more accessible and impactful for affected individuals, and ultimately improving their
quality of life [8,9.10.11].

This study aims to determine whether a structured community-based educa -

tional intervention using the International Prostatic Symptom Score (1-PSS) can effecti -
vely improve knowledge and awareness about PH among elderly men. By employing a
mixed-methods approach, we measure changes in knowledge and explore participant
perceptions to assess the intervention’s impact [8.9.10,11].

The novelty of this research lies in its integration of the I-PSS into a community
health education program, targeting elderly men who may have limited access 1o formal
healthcare resources. The inten@tion’s effectiveness in raising awareness and improving
knowledge is assessed through a mixed-methods approach. combifg@g quantitative and
qualitative data to comprehensively evaluate the program's impact. The findings of this
study have the potential to inform public health strategies aimed at improving PH
awarcness and carly detection, not only in Indonesia but also in other similar settings
worldwide.

Methods

Research design

This study utilized a prospective mixed methods design, a novel combination
of quantitative and qualitative methods, @luding pre-test/post-test measurements and
interactive question-and-answer sessions to evaluate the impact of health education
on participant knowledge. It was conducted in a community setting in Bogor, Indonesia on
February 12,2024 [12.13.14].

Quantitative component: This research is experimental, using a quasi-experi-
mental study with one group pretest-posttest design [15,16]. This quasi-experimental
design was selected due to its feasibility and ethical considerations in a real-world
community setting. While the absence of a control group is a limitation, it allowed us to
reach a larger, diverse population and provided insights into natural variations in
knowledge gains. Future {@fBlies with control groups are recommended to validate and
generalize these findings. Cohen's d was calculated to determine the effect size of the
intervention on knowledge improvement. The quantitative component involved pre- and
post-intervention assessments using structured questionnaires 0 measure changes in
knowledge levels among participants [15.16.17.18.19].

In this research design, a pretest was carried out first, to determine the participants'
level of knowledge and awareness of the symptoms and signs of prostatic hyperplasia
before education. Next, information about the warning signs and symptoms of PH is given.
During this instruction, learners learned about the International Prostatic Symptom Score,
or I-PSS. Participants received structured instruction on all aspects of PH, with a specific
focus on interpreting their I-PSS results independently. This innovative approach not only
enhanced participants’ understanding of their health conditions but also equipped them
with actionable insights to seek timely medical attention. This strategy differs from prior
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studies by integrating an educational tool typically reserved for clinical evaluation into a
broader public health framework. After completing the education, an interactive question
and answer §hsion was held. The participants were allowed to ask everything about PH.
After that. a post test was carried out with the same questions as the pre test questions to
compare the level of knowledge and awareness of the participants before and after the
education. The study was conducted in Nagrak village, Bogor regency in Febmary 2024
[8.15].

Qualitative Component: The study incorporated a qualitative element through
post-education question-and-answer session to enrich and contextualize the quantitative
findings. This session were designed to capture participants' perceptions, experiences, and
any immediate feedback regarding the health education they received. The qualitative data
were transcribed and analyzed using thematic analysis to identify key themes that could
inform the interpretation of quantitative results and provide deeper insight into the
participants' understanding [12,13.14].

Population and Sample
The population in this study were men aged = 60 years in Ciangsana and Nagrak
villages, Gunung Putri District, Bogor Regency. This research was conducted on Febroary

12, 2024, Here's a general formula for sample size estimation in the context
of a t-test (assuming a two-tailed test) [2021]:

2-(Za/2+ZPY>-SD?

Effect Size?

Where:

n is the required sample size.

Za/2 is the critical value for the desired level of significance (u).
Z[i is the critical value for the desired power (1-f).

SD is the estimated standard deviation in the population.

Effect Size is the expected size of the difference between groups.

Fora 95% confidence level, Zo/2 is 1.96, and for 90% power, 62=25, =2,

Inclusion and Exclusion Criteria

Inclusion criteria for this study included male participants aged = 60 years, and
ff3iding in Nagrak Village or the surrounding area. Inclusion criteria req§fjed participants
to be able to attend the session, literate and fluent in Bahasa Indonesia, able to attend the
session and provide informed consent. Participants must be willing to take part in the entire
series of interventions and be able to communicate and read well. Exclusion criteria
included participants with severe comorbidities such as diabetes or heart disease , cognitive
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or psychological disorders., and unwillingness to participate fully, participants who could
not speak Bahasa Indonesia and illiterate. In addition, participants who had received
similar education previously were also excluded to avoid bias in assessing the impact of
the intervention.

Participants
28

After inclusion and exclusion criteria, a total of 32 elderly men aged 60 years
or older participated in this study. Participants@@yere recruited through community outreach
programs and local healthcare facilities. The participants were randomly assigned (o the
intervention group without a control group due to logistical and ethical considerations in
the confBunity setting.

The demographic characteristics of the study participants are summarized in Table
1. All participants had an elementary school education, ensuring uniformity in educational
background and minimizing potential confounding effects related to knowledge diffe-
rences.

Table 1. Demographic Characteristics of Participants.

variable Categary n i)
Age Group 6065 13 |40.52)
§6-70 9(28.13)
=70 10{31.25)
Education Level  Elementary Schoal 32 {100)

Educational Intervention

Educational interventions focus on providing information about prostatic hyperpla-
sid, its symptoms, available treatments, and lifestyle modifications. The format is that
participants receive an education/counseling session conducted by a surgeon. The
education/ counseling session lasts approximately 30 minutes. Educational materials in the
form of power point files. posters, 1-PSS forms and visual aids, are used to improve
understanding.

The intervention consisted of a single, structured educational session delivered
to participants after they completed the pretest. The program included a combination of
face-to-face lectures, printed materials, and interactive group discussions focusing on
the causes, symptoms, and management options for PH. with particular emphasis on the
importance of carly detection and lifestyle modifications. The International Prostatic
Symptom Score (I-PSS) was introduced as a self-assessment tool for the participants to
track their symptoms, empowering them to evaluate their condition independently and seek
timely medical advice.

The intervention took place in a community hall to ensure accessibility for all par-
ticipants. Educational materials were provided in Bahasa Indonesia. and entire the session
lasted approximately 60 minutes, comprising a 30-minute structured lecture followed by
a 30-minute interactive group discussion. During the session, trained community health
workers [acilitated the discussion, answering guestions and encouraging participants o
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complete the I-PSS form as part of the educational process.

A brief overview of management options for prostatic hyperplasia was provided
during the educational session but was not included in the pretest/posttest assessment
[22.23]. Further details on management options are available in Table S1 (Supplementary
Materials). The datasct has been deposited in Figshare and can be accessed through this
link.

Pretest and Posttest Procedures

A pre-test was conducted before the educational intervention to assess participants'
baseline knowledge and awareness. Participants completed the pretest individually in a
supervised setting. After the educational intervention, a single interactive question-and-
answer session was held to ensure participants' understanding and to address any remaining
questions. After completing the interactive question-and-answer session, a post-test was
administfed to evaluate the impact of the intervention. The same questionnaire was used
for both the pre-test and post-test (o ensure consistency in measurement.

The questionnaire consisted of 20 true-or-false questions designed to assess parti -
cipants' understanding of lower urinary tract symptoms (LUTS) associated with Prostatic
hyperplasia (PH). These questions were structured bl on the International Prostatic
Symptom Score (I-PSS), covering aspects such as incomplete emptying. frequency,
intermittency, urgency, weak stream. straining, and nocturia. Given that participants were
from a low-education background, the test format was simplified to a True (B) / False (S)
system 10 facilitate comprehension and response accuracy.

During the educational sessions, participants were introduced to the International
Prostatic Symptom Score {I-PS8) to enhance their understanding of LUTS and its assess-
mient. This approach ensured that participants were familiar with the symptoms assessed
in both tests and minimized potential bias in self-reported responses. By providing clear
explanations of PH warning signs, the intervention aimed to address limitations related to
measurement tools. A one-group pretest-postiest design was employed to measure the
effectiveness of the intervention [12,13,14].

The pre-test and post-test questions used to assess participarticipants’ knowledge
before and after the community-based education session are provided in Appendix S1
(Supplementary Materials). The dataset has been deposited in Figshare and can be accessed
through this link.

Data Collection

Data collection was conducted on February 12,2024, involving 32 elderly men
aged 60 years or older recruited through local community outreach programs. Data were
collected through a combination of pre- and post-intervention surveys to assess changes
in participants' knowledge and awareness. The pretest was conducted at the beginning of
the program, while the postiest was administered at the conclusion of the educational
session.

Quantitative Data: Knowledge of PH was measured using a standardized ques-
tionnaire that assessed participants' understanding of the symptoms. risk factors. and
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management strategies for PH. Participants’ I-PSS scores were also used to evaluate their
understanding of their own symptoms before and after the intervention.

Qualitative Data: Focus group discussions (FGDs) were conducted after the inter-
vention to gain insights into participants’ perceptions of the program. These discussions
were audio-recorded and transcribed for thematic analysis. Participants were asked to
reflect on their knowledge of PH, the usefulness of the 1-PSS tool, and any changes in their
behavior regarding PH awareness and self-assessment.

(6]
Data Analysis

Kolmogorov-Smirnov Test was used for the distribution normality test [21].
Quantitative data were analyzed using paired t-tests to assess significant differences
Cohen's d was calcul®#d to determine the intervention's effect size on knowledge
improvement [18.19]. The qualitative data from the focus groups were analyzed
thematically using NVivo software to identify common themes regarding changes in
awareness, the perceived usefulness of the educational materials, and behavioral changes
(12.13.14168

All statistical analyses were conducted using SPSS version 25. The level of
significance was set at p < 0.05 for all tests. Steps to calculate effect-size [18.19]:

1. Calculate SDpocted:

V(SDEDN+5[)2.,(,51)
SD pooled =

2

2. Calculate effect size (Cohen’s d) :

d = Mﬂst—m S[_M&‘—T.CSI
Smelcd

M = Mean pre-test dan post-test.
SD pooled = Combined standard deviation, calculated from the pre-test and post-test SD.

10
Ethical Considerations

The study was conducted in accordance with ethical guidelines and approved by
the Ethical Review Committee of the Faculty of Medicine,miiversitas Trisakti under
ethical permission number 057/KER/FK/I1/2024. The written informed consent
form, detailing the study's objectives, procedures, potential risks, and benefits, was
submitted to the Ethical Review Committee as part of the ethical approval process

Prior to participation. all participants provided written informed consent. The
consent process included an explanation of the study's objectives and procedures, and
participants were informed that their participation was voluntary and that they could
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withdraw at any time without consequences. To ensure understanding, participants were
asked to read the consent form thoroughly before signing. Any unclear terms were
explained verbally by the researchers. The consent forms were signed by participants and
witnessed by an impartial third party present during the process. Participants who could
not speak Indonesian or were illiterate were excluded from the study. No minors were
involved. and thus, parental or guardian consent was not applicable.

To ensure confidentiality, all data were anonymized, and identifying information
wis not collected. The anonymized datasets were securely stored and accessible only to
the
research team.

Results
1. Participant Characteristics

A total of 32 elderly men participated in the study. Most participants reported
having some prior awareness of urinary symptoms but limited knowledge about Prostatic
Hyperplasia (PH) and its management options. None of the participants had received
prior formal education about PH or the use of the International Prostatic Symptom Score
(I-PSS).

2.Quantitative Findings

Educational interventions are expected to enhance participants’ knowledge,
equipping them with essential information about PH symptoms and management. The
following analysis presents the impact of the education session. The Ujvariate analysis in
this study describes the characteristics of the participants (age). and level of knowledge
hefore (pre-test) and after counseling (post-fest).

Table 2. Participant characteristics.

Age (years) Frequency %
60— 65 13 40,62 %
66-70 9 28.13 %

>70 10 31.25%

There were 32 participants out of the 30 planned participants (more than 100% planned).

Table 3. Level of knowledge before education.
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Pre-test scores Frequency %
Good (85 — 100) 3 0.38 %
Moderate (60— 80) 20 62.50 %
Poor (< 60) 9 28,12%
Table 4. Level of knowledge after education.
Post-test scores Frequency %
Good (85-100) 7 21.87%
Moderate (60 — 80) 25 78.13%
Poor (< 60) 0 0%

From the comparison of the pre-test results with the post-test, it was found that
participants' knowledge and awareness of PH increased after the education was provided.

Table 5. One-Sample Kolmogorov-Smirnov Test for Normality Distribution.
Output interpretathon

One-Sample Kolmogerov-Smirnov Test

N =

Normal Pammstens Mean ]
. . Sul. Deviution 9.86432692
Mosit Extreme DilTerences Abuolue 089
Pestitive {5

Megative -8y

Test Statistac ma
Agymp, Sig. (2-fmledf 20
Moute Carlu Sig, (2-ailedy’ Sig B 737
5%, Confidence Interval Lower Bound 725

Upper Bound 748

a. Test distribution 15 Normal

b. Caleulated from data.

e, Lilliefors Significance Correction

b This is a lower bound of the true significance.

& Lilliefors' methad hased on 1000 Monte Calo samples with starting seed 20200,

A clear improvement was observed in participants' knowledge levels following
the educational intervention. The number of participants categorized as having “Good”
knowledge more than doubled, while none remained in the *“Poor™ category. This suggests
that even a single educational session can significant- ly enhance knowledge retention.

Given the importance of structured learning, these findings reinforce the value of
community-b§Ekd education in promoting awareness and proactive health management.

Since the significance value is (1.200 > 0.05 according to the Normality Test results,
it can be said that the residual value is normally distributed [21].

Table 6. Sample Paired T-Test Qutput interpretation.
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Sample Paired T-Test
Qutput interpretation

Paired Samples Statistics
Mean N Std. Deviation Std. Emer Mean
Pair | Pre test 66,2500 32 11.57026 2.04535
Posi test 751563 32 11,0389 1.77466

This output shows the summary results of descriptive statistics from both pre-test
and post-test samples. For the pre-test scores, the average or mean value was 66.25, while
the average g mean value of the post-test results was 75.1563. The standard deviation
value for the pre-test is 11.57026 and the post-test is 10.03899. The standard Error Mean
of the pre-test is 2.04535 and the post-test is 1.77460. Because the average posgZst score
of 75.1563 is greater than the pre-test score of 66.25, descriptively there is an increase in
the average post-test score compared to the pre-test score [24,25.26.27].

Table 7. Pair Samples Correlations.

Puired Samples Correlations
icance

N Correlation Chne-Sided p Two-Sided p
Pair | Pre test & Post 251 32 186 154 K]

The output in the second section is the outcome of the relationshigjor correlation
between the two variables or data, specifically the pre-test and post-test. The outp§) above
shows the results of the correlation test or the relationship between the pre- and post-test
scores. Based on the output above, it is known that the correlation coefficient value is 0.186
with a significance value of 0.38%) Because the significance value is 0309 > 005, it is
possible to draw the conclusion that there is no meaningful relationship between the pre-
test and post-test variables [24.25.2627].

Table 8. Paired Samples Test.
Paired Samples Test
Puired Differences Significance
5% Confidence
Sid Interval of the
Devintio | S1d. Emor Difference One- Twi-

Mean n Menn Lower Upper ! df  Sidedp  Sided p
Purr Pre test - 138380 144634 - 391650 - I =001 <001
1 Posttes 9062 1 13 89560 364l

5

Furthermare, the paired samples t-test was performed 1o assess whether the obser-
ved ditference in pre-test and post-test scores is statistically significant. The results show
that the mean difference between the two tests is 8.90625, witlgh standard deviation of
13.83861. The two-sided significance value of <0.001 is smaller than 0.03. indicating that
Ha is accepted. Therefore, it can be concluded that there is a significant difference between
the pre-test and post-test results. This finding confirms that the intervention or treatment
applied between the two tests had a measurable impact on participants' performance

242526279
After the paired sample t-test showed a significant difference (p < 0.001), we cal -
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culated the effect size using Cohen's d to assess the strength of the intervention impact.

Steps to calculate effect-size:
1. Calculate SD pugea:

SDyooled =V(| 15702627410 038992%)
2
= 10,955
2. Calculate Cohen's d:
d= 75,1563-66,25 =082
10955
Thus, the effect size (mmn‘s d) = 0.82, which indicates a large impact of the edu-
cational intervention | 14,15]. Paired-sample t-test showed a significant difference between
pre-test an@@post-test knowledge scores (pre-test average = 06.25, post-test average =
7516, p < 0.001). The effect size value (Cohen's d) of (.82 shows that education has a

significantimpact (classitied as large) and is practically relevant in increasing participants'
knowledge [18,19].

3. Qualitative Findings

The qualitative findings supported and enriched these results. Thematic analysis of
focus group discussions revealed three major themes reflecting participants' experiences
and perceptions of the intervention:

1. Increased Understanding of PH Symptoms and Management

Participants reported a clearer understanding of PH symptoms, such as urinary fre-
quency and nocturia, and their association with aging. Many expressed confidence in
identifying these symptoms early and seeking medical advice.
2. Empowerment Through the I-PSS Tool

The introduction of the [-PSS form was highly appreciated. as participants found it
a practical and easy-to-use tool for self-assessment. Several participants expressed that
using the tool made them feel more in control of their health.

3. Suggestions for Program Improvement

While participants valued the session, some suggested that more interactive activi-
ties, such as role-playing or case studies. could enhance their understanding. A few also
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recommended involving family members in future sessions to raise broader awareness.
4, Overall Impact of the Intervention

The combined findings from quantitative and qualitative analyses highlight the ef-
fectiveness of the educational program in improving participants’ knowledge and
awareness of PH. The significant changes in pretest and posttest scores, coupled with
positive feedback from participants, suggest that community-based interventions using
toals like [-PS8 can have a meaningful impact on promoting early detection and proactive
management of PH among elderly populations.

Discussion

This study evaluated the effectiveness of a community-based educational interven-
tion in enhancing knowledge and awareness about Prostatic Hyperplasia (PH) among
clderly men in Bogor, Indonesia. The findings demonstrate significant improvements in
participants’ knowledge and awareness of PH, as evidenced by increases in knowledge
scores and sell-reported understanding of symptoms using the International Prostatic
Symptom Score (I-PSS). The results highlight the potential of structured community-
based programs to address gaps in health education for elderly populations.

1. Interpretation of Findings

The significant increase in knowledge scores from pretest to posttest underscores
the effectiveness of the intervention. The mean pretest score of 66.25 + 11.57 increased
0 75.16 £ 10.04, reflecting a large effect size (Cohen’s d = 0.82). These results align with
previous studies indicating that targeted health education can substantially improve
knowledge and promote health-seeking behaviors in underserved populations.

The improvement in 1-PSS scores further suggests that participants gained a better
understanding of their urinary symptoms, potentially enabling them to seek medical care
earlier [25,26 27]. Notably, the relatively uniform education level among participants may
have contributed to minimizing variability in knowledge acquisition, allowing for a more
consistent intervention effect. This uniformity serves as a strength of the study, as it
reduces potential confounding effects related to baseline disparities in health literacy.

Qualitative findings provided decper insights into participants’ experiences.
Participants appreciated the use of the [-PSS tool. reporting that it empowered them to self-
assess their symptoms and monitor their health. This suggests that integrating practical
tools like the I-PSS into community health programs can enhance their impact by
promoting autonomy in managing chronic conditions. However, some participants
expressed a desire for more interactive components, such as role-playing or family
involvement, to reinforce learning and encourage broader awareness [27,28.29 |.

2. Novelty and Contribution to the Literature

This study is among the first to introduce the I-PSS tool in a non-clinical, commu-
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nity-based educational setting. highlighting its feasibility and effectiveness as a public
health education tool. Previous studics on PH education have predominantly been
conducted in clinical contexts, focusing on patients already seeking care. By contrast, this
study targeted individuals within the community, enabling broader access to education and
promoting proactive health management.

The findings also address a critical research gap regarding the use of structured
educational interventions for elderly populations in low-resource settings. The single-
session format demonstrated that cven brief interventions can yield significant
improvements in knowledge and awareness, making it a scalable and cost-effective
approach for similar populations worldwide.

The findings also contribute to the growing body of evidence supporting the inte -
eration of symptom assessment tools into community-based health education programs.
The successful implementation of the I-PSS in this setting suggests that similar tools could
be adapted for other chronic conditions to facilitate carly detection and encourage timely
medical consultation.

3. Implications for Public Health

The implications of this study extend beyond the immediate community. The
scalable nature of the intervention suggests its applicability to other low- and middle-
income countries (LMICs) facing similar challenges with PH awareness and healthcare
access. By empowering individuals to self-assess and seek timely medical advice.
programs like this can reduce the burden of late-stage diagnoses and associated
complications, ultimately alleviating healthcare costs.

Morcover, the inclusion of practical tools like the 1-PSS provides a framework for
integratiffpatient-centered approaches into community health initiatives. These findings
support the integrau@f of health education into routine public health campaigns,
particularly in regions with limited access to healthcare infrastructure.

4. Limitations and Directions for Future Research

Despite its promising findings, this study has several limitations. First, the quasi-
experimental design lacked a control group, which limits the ability to attribute observed
improvements solely to the intervention. Future studies should consider including control
groups to strengthen causal inferences. Second, the sample size was relatively small. and
the study was conducted in a single community, which may limit the generalizability of
the findings. Expanding the study to include diverse settings and larger populations would
provide more robust evidence of the intervention’s effectiver@gss.

Additionally, while the I-PSS tool was well-received, future research could explore
the long-term impact of such interventions on health outcomes, including symptom
management and healthcare utilization. Further studies could also assess the effectiveness
of incorporating family members into the educational process to enhance support systems
for elderly individuals.
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Conclusions

This study demonstrates the effectiveness of a single-session. community-based
educational intervention in improving knowledge and awareness about Prostatic
Hyperplasia (PH) among elderly men. By integrating the International Prostatic
Symptom Score (I-PSS) as a public health education tool, this study highlights a novel
approach to addressing health education gaps in low-resource settings.

The significant improvements in knowledge and awareness observed in this study
underscore the potential of such interventions to promote early detection and proactive
management of PH. These findings have broader implications for public health strategies,
suggesting that scalable, community-centered approaches can contribute to reducing the
healthcare burden associated with late-stage PH diagnoses. However, due to the relatively
homogencous educational background of participants. the influence of education level on
the effectiveness of the intervention could not be analyzed. Therefore, our findings focus
on the overall knowledge improvement observed before and after the educational
intervention without comparing its impact based on educartion level.

These findings have broader implications for public health strategies, suggesting
that scalable, community-centered approaches can contribute to reducing the healthcare
burden associated with late-stage PH diagnoses.

Future research should aim to validate these findings in diverse settings, incorporate
control groups. and cvaluate long-term impacts on health behaviors and outcomes.
Expanding the scope of such programs to include family involvement and interactive
methods could further enhance their effectiveness and reach.
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Revision 1

RESPONSE TO REVIEWER #1
Dear Reviewer #1,

We sincerely appreciate your thorough and constructive review of our manuscript. Your
comments have been very helpful in improving the clarity and rigor of our study. Below are our
detailed responses to your feedback:

1. Technical Soundness and Data Support

Thank you for acknowledging the structured approach of our quasi-experimental study and
the robustness of our statistical analysis. Regarding your concern about the lack of'a control
group, we acknowledge that having a control group would strengthen causal inferences.
However, our study was designed as a one-group pretest-posttest study due to practical and
ethical considerations. Since the primary goal of this research was to evaluate the
effectiveness of an educational intervention in improving knowledge and awareness of
Prostatic Hyperplasia (PH) among elderly men, we focused on measuring individual
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changes before and after the intervention within the same group of participants. This
approach allowed us to assess the direct impact of the education without withholding
valuable health information from any participants, which would have been required in a
controlled setting.

Additionally, the statistical significance of our findings (Cohen’s d = 0.82) indicates a
strong effect size, supporting the effectiveness of the intervention. While a future study
incorporating a control group would be ideal, we believe that our current approach still
provides valuable insights, particularly in low-resource settings where access to healthcare
education is limited.

Statistical Analysis

We are grateful for your positive assessment of our statistical methods. We ensured
that all analyses, including normality testing, paired t-tests, and effect size calculations,
were conducted rigorously to ensure the reliability of our findings.

. Data Availability

We appreciate your suggestion regarding data sharing. In compliance with ethical
guidelines and participant privacy protection, we have made anonymized versions of the
pretest and posttest scores available. Identifiable information, such as participant names
and addresses, has been omitted to prevent any potential breaches of confidentiality. We
have also updated our Data Availability Statement to clarify this.

. Language and Presentation

Thank you for your kind words regarding the clarity of our manuscript. We have carefully
reviewed the text for minor typographical errors and have revised them accordingly.

Strengths of the Study

We appreciate your recognition of the novelty and strengths of our study, particularly the
integration of the International Prostatic Symptom Score (I-PSS) into a community
education setting. This aspect was a key focus of our study, as it provides participants with
a practical self-assessment tool to better understand their symptoms and potentially seek
timely medical consultation. Additionally, we acknowledge the value of the mixed-
methods approach in enhancing the depth of our findings by incorporating both quantitative
and qualitative insights. The qualitative feedback from participants provided valuable
context to the numerical data, offering a more comprehensive understanding of the
intervention’s effectiveness.

Furthermore, the scalability and cost-effectiveness of the intervention make it suitable for
broader applications in similar community settings, particularly in resource-limited areas
where access to specialized care may be restricted. By using a structured but adaptable
educational framework, this program can be replicated or modified to address other health



conditions. We have emphasized these strengths in the manuscript to highlight the
significance of our approach and its potential for future implementation and improvement.

. Limitations and Suggestions for Improvement:

Regarding the study limitations, we acknowledge the points you raised and have explicitly
stated in the manuscript that future studies should consider incorporating a control group
and expanding the sample size to enhance generalizability.

Regarding the inclusion of a control group, while it is beneficial for strengthening causal
inferences, we opted for a one-group pre-test and post-test design, as it allows us to
directly measure knowledge improvement within the same participants. Additionally, we
implemented strict exclusion criteria, ensuring that participants who had previously
received similar education were not included in the study. This step was taken to minimize
bias in assessing the true impact of the intervention. However, we recognize that despite
this measure, some inherent limitations remain in the absence of a control group.

One key limitation is the potential influence of external factors—such as prior exposure to
related health information through media or personal discussions—which may contribute
to knowledge improvement beyond the intervention itself. Another consideration is the
testing effect, where taking a pre-test might increase participants' awareness of the topic,
making them more receptive to learning. Additionally, regression to the mean may occur
if participants with initially low scores naturally improve over time, independent of the
intervention.

Furthermore, implementing a control group in a community-based educational setting
poses several challenges. Selection bias may arise due to differences in motivation, health
awareness, or baseline knowledge between intervention and control groups.
Contamination risk is also a concern, as participants in the control group might indirectly
receive information from those in the intervention group, thereby diluting the intended
effect of the educational program. Moreover, there are ethical considerations, as
withholding beneficial health education from a control group may not be justifiable.
Finally, a control group would require additional logistical and resource
commitments, which could limit feasibility in community settings with constrained
funding and personnel.

We also considered the suggestion to involve family members in the educational program.
While this could potentially enhance the intervention’s impact, it may also introduce
greater variability in participant characteristics, such as differences in age, educational
background, and gender. These factors could affect the homogeneity of the study
population and introduce additional biases, making it more challenging to interpret the
intervention’s effectiveness accurately.

Regarding the incorporation of more interactive elements, our educational intervention
already included PowerPoint presentations projected onto a screen, pre- and post-tests to
assess knowledge improvement, and a structured Q&A session that allowed participants
to engage actively with the material. Additionally, participants were asked about their
perceptions of the educational content and their understanding of the material. While case
studies or role-playing could be valuable additions, incorporating these elements would
require additional time and resources, which may not have been feasible within the
structure of our community-based educational program. Nonetheless, the current



interactive components were well-received and provided meaningful engagement within
the study’s scope. Future studies could explore further enhancements in interactivity based
on available resources and participant preferences.

Ethics and Reporting Standards

We appreciate your positive feedback on the ethical standards and reporting of our study.
We have ensured that all necessary ethical approvals and informed consent procedures are
well-documented in the manuscript.

Once again, we sincerely appreciate your insightful comments, which have strengthened our
manuscript. We hope that our revisions and clarifications address your concerns.

Best regards,

[Dr. Hari Krismanuel]
[Universitas Trisakti]

RESPONSE TO REVIEWER #2

Dear Reviewer #2,

Thank you for your constructive feedback on our manuscript. We appreciate your valuable
insights and have carefully addressed your concerns as follows:

1.

Clarity of the Study Purpose

We appreciate the reviewer's concern regarding the study's purpose. The study aims to
assess the effectiveness of community-based education on prostatic hyperplasia (PH) using
the International Prostatic Symptom Score (I-PSS). This is clearly stated in the abstract and
is reflected in our study design.

This objective is aligned with the study design and methodology, which focus on assessing
the impact of educational interventions on participants' knowledge and awareness. The use
of I-PSS further underscores the structured approach in symptom self-assessment,
reinforcing the study's purpose.

To ensure further clarity, we are open to refining the wording in the introduction or methods
section if the reviewer suggests a specific area where additional explanation is needed.
However, we believe that the study's aim has been well articulated within the abstract and
throughout the manuscript.

. Emphasis on Statistical Details

We appreciate your feedback regarding the balance between statistical details and the core
educational aspects of our study. While statistical analysis is crucial in assessing the



effectiveness of our intervention, we recognize the need to present the findings in a more
intuitive and clinically relevant manner.

In response to your comment, we have refined the Results section to provide a clearer
narrative that emphasizes the practical implications of the findings rather than focusing
excessively on statistical intricacies. We have also expanded the discussion of the pre-
test/post-test questionnaire to include details on the components assessed (e.g., symptoms
recognition, and knowledge of management options) to offer a more comprehensive
understanding of knowledge improvement.

Additionally, the Discussion section has been revised to ensure a balanced integration of
statistical outcomes with their real-world significance. We have placed greater emphasis
on how the intervention influenced participants' awareness, symptom recognition, and
potential behavioral changes in seeking medical care. These revisions aim to enhance
readability and accessibility for a broader audience, including clinicians and public health
practitioners.

We hope these improvements address your concerns and strengthen the overall clarity and
impact of the manuscript. Thank you for your valuable insights.

Pretest-Posttest Questionnaire and Results

We appreciate the reviewer’s comments regarding the pretest and posttest assessments and
the balance between statistical analysis, quantitative findings, and qualitative findings.
The pretest and posttest questions were based on the International Prostatic Symptom

Score (I-PSS), a validated tool for assessing lower urinary tract symptoms (LUTS)
related to Prostatic Hyperplasia (PH). This questionnaire was designed to evaluate
participants’ knowledge of LUTS symptoms, rather than management or treatment
options, in alignment with the study’s objective of enhancing awareness and encouraging
early medical consultation.

We would like to clarify that while management options were briefly mentioned during
the educational session to provide participants with additional knowledge, they were
not included in the pretest and posttest assessments. The questionnaire was strictly
designed to assess knowledge of LUTS symptoms based on the International Prostatic
Symptom Score (I-PSS), in line with our study’s objective of raising awareness about early
symptom recognition and encouraging medical consultation. We have now clarified this
distinction in the manuscript to prevent any potential misunderstanding.

We acknowledge the reviewer’s concern that the discussion may seem to emphasize
statistical analysis. However, our study does not rely solely on quantitative results—we
have also incorporated qualitative findings to provide a more comprehensive
understanding of the intervention’s impact. While statistical analysis is essential for
objectively assessing changes in participants’ knowledge, qualitative data enriches



these findings by capturing participants’ perceptions and experiences in their own
words.
In the Results section, we reported a statistically significant improvement in
participants’ understanding of LUTS following the intervention. Our primary analysis
focused on overall knowledge change, rather than breaking down each symptom
component, as the study aimed to measure general awareness rather than symptom-specific
differentiation.
To further support the quantitative findings, we included qualitative analysis from focus
group discussions, which revealed two major themes:
1. Increased Understanding of PH Symptoms — Participants reported improved
awareness of urinary symptoms and felt more confident in identifying them early.
2. Empowerment Through the I-PSS Tool — Many participants found the [-PSS form
useful for self-assessment and felt more in control of their health.

The integration of statistical, quantitative and qualitative findings highlights the
effectiveness of the intervention in improving participants’ knowledge and awareness
of PH. The significant changes in pretest and posttest scores, along with positive
qualitative feedback, suggest that community-based educational programs using tools like
[-PSS can have a meaningful impact on promoting early detection and proactive health-
seeking behavior among elderly populations.
To clarify these points, we have now explicitly stated these aspects in the Methods,
Results, and Discussion sections. We believe that incorporating statistical, quantitative
findings, and qualitative evidence provides a well-rounded view of the intervention’s
impact, addressing the reviewer’s concerns regarding balance in the discussion.
To enhance transparency and provide a more comprehensive understanding of our
assessment tools and results, we have now included the following in the Supplemental
Materials:

o Table S1: A brief summary of the management options discussed during the educational
session

o Table S2: Anonymized participant data

o Table S3: The detailed SPSS output of our statistical analysis

e Appendix S1: The complete pre-test and post-test questionnaire
We confirm that all participant data presented in Table S2 have been fully
anonymized to ensure confidentiality and comply with ethical research standards.

These additions ensure transparency and provide a clearer insight into our methodology
and findings.

4 Statistical Analysis Review



We appreciate the reviewer's acknowledgment of the accuracy and rigor of the statistical
analysis. The statistical analysis, including paired t-tests for pretest-posttest comparisons
and effect size calculations (Cohen's d), was conducted independently by the author using
SPSS. To ensure transparency, we have explicitly described the statistical methods in the
Methods section and provided the corresponding results in the Results section. The detailed
presentation of statistical findings serves as evidence that the analyses were performed by
ourselves, without the involvement of an external statistician. Furthermore, we have the
complete output from the statistical analyses conducted in SPSS, which includes
Kolmogorov-Smirnov Test, Paired Samples T-Test, ANOVA tables, regression
coefficients, residual plots, and other relevant statistics. This comprehensive output
serves as additional evidence that the analyses were performed independently by the
author. The complete dataset and statistical output are available in the Supplemental
Materials.

We appreciate your insightful comments, which have helped refine our manuscript. We hope that
our revisions adequately address your concerns and improve the clarity of our study.

Best regards,

[Dr. Hari Krismanuel]
[Universitas Trisakti]

RESPONSE TO REVIEWER #3
Dear Reviewer #3,

Thank you for your insightful comments and suggestions. We appreciate your recommendation to
include education level in the analysis and discussion. Below, we provide our response to your
concerns:

1. Education Level of Participants

We acknowledge the importance of considering education level in health education studies.
In our study, all participants were elderly men (> 60 years) from rural areas with a similar
educational background (elementary school level). This homogeneity in educational
background minimizes variability across age groups and effectively controls for potential
confounders related to differences in education level and knowledge improvement.

Given this homogeneity, we did not conduct a subgroup analysis to examine the
relationship between education level and knowledge improvement. Instead, our focus was



on assessing the overall effectiveness of the educational intervention for this specific
demographic group.

2. Clarification on Study Purpose

The primary objective of this study was to evaluate the effectiveness of a community-based
education program on prostatic hyperplasia (PH) in enhancing knowledge and awareness
among elderly male participants, who are a high-risk group for this condition. The study
was not designed to explore the relationship between education level and knowledge gain
but rather to assess whether structured health education could effectively enhance
awareness and prompt early health-seeking behavior in this population. Unlike prior studies
conducted in clinical settings, this research focused on a single-group pretest-posttest
design to assess overall improvement in knowledge rather than comparing knowledge gains
across different education levels. Given the uniformity in participants' education levels,
analyzing its impact on knowledge acquisition would not yield meaningful comparative
insights.

3. Demographic Data Inclusion

While we did not emphasize education level as a variable influencing the study outcome,
we recognize its relevance in providing context. To address this, we have included
participant education level in the Demographic Table in the Methods section. Additionally,
we have added a brief discussion on how uniformity in education level helps in controlling
potential confounders related to knowledge differences in the Discussion section.
Furthermore, we have revised the Conclusion to clarify that due to the relatively
homogeneous educational background of participants, the influence of education level on
the effectiveness of the intervention could not be analyzed. Therefore, our findings focus
on the overall knowledge improvement observed before and after the educational
intervention without comparing its impact based on education level.

We appreciate your valuable feedback and believe that these revisions strengthen the clarity and
contribution of our study. We hope that our response adequately addresses your concerns.

Best regards,

[Dr. Hari Krismanuel]
[Universitas Trisakti]

RESPONSE TO REVIEWER #4

Dear Reviewer #4,



Clinical relevance and future research directions:

We appreciate the recognition that our study has practical applications in urology clinical
settings. We agree that future research could explore early screening and treatment
strategies for BPH, with larger sample sizes and expanded populations, and have mentioned
this in the Discussion section.

Best regards,

[Dr. Hari Krismanuel]
[Universitas Trisakti]

Final Remarks

We are grateful for the reviewers’ insights, which have significantly strengthened our manuscript.
We have carefully addressed all comments and revised the manuscript accordingly.

Thank you for your time and consideration. We look forward to your feedback.

Best regards,

[Dr. Hari Krismanuel]
[Universitas Trisakti]
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