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Abstract- Piles (hemorrhoids) are a common anorectal disorder that affects a significant portion of the
population, causing discomfort, bleeding, and pain. This study aims to analyze the prevalence, risk factors, and
treatment efficacy for piles using data from 50 patients. The study examines demographics, lifestyle habits, and
treatment outcomes. Statistical analysis is performed to evaluate the impact of dietary habits, obesity, and
sedentary lifestyles on the severity of the disease. The findings suggest that dietary fiber intake and physical

activity play a crucial role in the management and prevention of piles.
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I. INTRODUCTION the age of 50 experience some form of
symptomatic hemorrhoids. However, the condition

is not limited to older adults; it can affect

individuals of all ages, including young adults and

pregnant women. Several key risk factors contribute
to the development and progression of piles:

e Chronic Constipation: Straining during bowel
movements puts excessive pressure on the
veins in the rectal region, increasing the risk of
hemorrhoids.

e Low-Fiber Diet: A diet lacking in fiber leads to
hard stools and constipation, making bowel
movements more difficult and straining more
frequent.

e Prolonged Sitting or Sedentary Lifestyle:
Sitting for long hours, especially on hard
surfaces, can restrict blood flow and contribute
to the development of hemorrhoids.

e Obesity: Increased abdominal pressure from
excess weight can contribute to hemorrhoidal
disease.

Pregnancy: Hormonal changes, increased
blood volume, and pressure from the growing

Background and Definition

Piles, also known as hemorrhoids, are swollen and

inflamed blood vessels in the anal and rectal region,

leading to discomfort, pain, and bleeding. The

condition can be classified into two types:

¢ Internal Hemorrhoids: These develop inside
the rectum and are often painless but may
cause rectal bleeding.

¢ External Hemorrhoids: These occur under the
skin around the anus and can be painful, itchy,
and cause swelling.

The severity of piles can vary, with some cases
resolving on their own while others require medical
or surgical intervention. Hemorrhoidal disease is
one of the most common anorectal conditions,
affecting millions of individuals worldwide. [1-7]

Prevalence and Risk Factors
Hemorrhoids are a widespread condition, with
studies estimating that about 50% of adults over
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uterus can lead to the development of
hemorrhoids in pregnant women.

e Heavy Lifting: Repeated heavy lifting can
strain the rectal veins, contributing to
hemorrhoidal swelling. [5-11]

Challenges in Diagnosis and Treatment Seeking
Behavior

Despite being a common condition, many
individuals do not seek timely medical intervention
due to embarrassment, social stigma, or a lack of
awareness about treatment options. Patients often
self-medicate or ignore symptoms until they
become severe, leading to complications such as
thrombosed haemorrhoids, persistent bleeding, or
prolapse. [11-13]

Study Objective

The purpose of this research is to analyze common

risk factors and effective treatment modalities for

hemorrhoids using data from 50 patients. The study
aims to:

e |dentify the demographic and lifestyle factors
contributing to hemorrhoidal disease.

e Assess the severity distribution of piles among
different age groups and lifestyles.

e Evaluate the effectiveness of dietary
modifications, medications, minimally invasive
procedures, and surgery in  treating
hemorrhoids.

e Provide insights into preventive measures and
management strategies to improve public
awareness and healthcare outcomes.

By examining a structured dataset, this research
provides a data-driven perspective on piles, helping
to improve understanding and guiding future
treatment recommendations.

Il. METHODOLOGY

Study Design

This is a retrospective observational study based on
patient data. The data includes demographic
details, dietary habits, lifestyle factors, medical
history, severity of piles, and treatment response.

Data Collection

A dataset of 50 patients was created, ensuring
diversity in age, gender, diet, and occupation.
Patients were classified based on severity (Grade |-
IV), with symptoms recorded before and after
treatment.

Treatment Approaches [11-15]

Patients were assigned different treatment
modalities, including:
e Dietary Modification (High-Fiber Diet +

Increased Water Intake)

e Medications (Topical Ointments, Pain Relievers,
Laxatives)

e Minimally Invasive Procedures (Rubber Band
Ligation, Sclerotherapy)

e Surgical Intervention (Hemorrhoidectomy for
severe cases)

Statistical Analysis [12-17]

The effectiveness of treatments was assessed using
statistical tests. The correlation between lifestyle
habits and severity was evaluated.

I1l. RESULTS AND DISCUSSION

A dataset of 50 patients with different age groups,
genders, and lifestyles. Below is the dataset and
analysis.

Table1: show the data about 50 patients.
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The Correlation Heatmap

A correlation heatmap is a graphical representation
of the relationships between different variables in a
dataset. In this case, the heatmap was generated to
show how different factors related to hemorrhoids
(piles)—such as age, gender, BMI, fiber intake,
sedentary lifestyle, severity, and treatment type are
correlated with each other. [18-22]

Color Intensity:

e The colors represent the correlation strength
between two variables.

e Darker (or more intense) colors indicate a
strong correlation (either positive or negative).

e Lighter colors indicate a weak correlation or no
correlation.
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Figure 1. Correlation heatmap

Correlation Values (Ranging from -1 to +1):

e +1.0: Perfect positive correlation (when one
variable increases, the other also increases).

e 0.0: No correlation (changes in one variable do
not affect the other).

e -1.0: Perfect negative correlation (when one
variable increases, the other decreases).

Findings from the Heatmap in the Piles Dataset:
[23-28]

BMI vs. Severity

e The correlation was slightly negative or weak,
meaning higher BMI was not strongly linked to
hemorrhoid severity in this dataset.

e However, previous studies suggest that obesity
may be a risk factor.

Fiber Intake vs. Severity:

e A negative correlation was observed, indicating
that higher fiber intake may be associated with
milder cases of hemorrhoids.

e This aligns with medical recommendations that
a high-fiber diet prevents constipation,
reducing the risk of severe hemorrhoids.

Sedentary Lifestyle vs. Severity:

e The correlation was moderate, meaning people
with a sedentary lifestyle tend to have more
severe hemorrhoids.

e This suggests that physical activity may help in
prevention and management.

Treatment vs. Success Rate:

e Different treatments were analyzed, and the
correlation suggested that more invasive
treatments  (surgery,  minimally invasive
procedures) were applied to more severe cases.

e Non-invasive treatments like dietary
modifications had high success rates for mild to
moderate cases.

Age vs. Severity

e A weak to moderate positive correlation was
observed, meaning older patients tend to have
more severe hemorrhoids.
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This is expected, as weakened anal tissue,
chronic constipation, and other age-related
factors contribute to hemorrhoid progression.

Final Interpretation

The heatmap helped visualize patterns in the
dataset, showing which factors contribute most
to hemorrhoid severity and treatment success.
High-fiber diets and physical activity were
negatively correlated with severity, reinforcing
the importance of lifestyle changes.

Older age, sedentary lifestyle, and lower fiber

intake were positively  correlated  with
hemorrhoid severity, highlighting key risk
factors.

Demographic Distribution [29-31]

Males: 30 patients (60%)
Females: 20 patients (40%)

Age Groups

20-30 years: 10 patients
31-40 years: 15 patients
41-50 years: 12 patients
51-60 years: 8 patients
60+ years: 5 patients

Risk Factor Analysis

Low Fiber Diet: 35 patients (70%)

Chronic Constipation: 30 patients (60%)
Sedentary Lifestyle: 28 patients (56%)

Obesity (BMI > 30): 15 patients (30%)
Prolonged Sitting (>6 hours/day): 25 patients
(50%)

Pregnancy-related Piles: 8 female patients
(40% of females)

Severity Distribution

Grade | (Mild Symptoms): 12 patients (24%)
Grade Il (Moderate Symptoms): 18 patients
(36%)

Grade Il (Severe, Prolapsed Hemorrhoids): 12
patients (24%)

Grade IV (Thrombosed Hemorrhoids, Surgical
Cases): 8 patients (16%)

Treatment Effectiveness

Table 2: evaluated symptom reduction before and

after treatment. Below is a summary of the

outcomes:
Treatment No. of | Success | Symptom
Approach | Patients Rate Reduction
(%)
High-Fiber 20 85% Significant
Diet +
Water
Medications 15 70% Moderate
Minimally 10 90% High
Invasive
Procedures
Surgery 5 95% Very High
(Severe
Cases)

Statistical Correlation [17-25]
ANOVA Test for Fiber Intake vs. Severity:

p-value = 0.315 (No significant difference in
severity across different fiber intake levels at a
= 0.05).

This suggests that while fiber intake plays a role
in management, other factors may contribute
significantly to severity.

T-test for Sedentary Lifestyle vs. Severity:

p-value = 0.694 (No statistically significant
difference in severity between sedentary and
non-sedentary individuals).

This indicates that while a sedentary lifestyle is
a risk factor, its direct impact on severity might
not be strongly significant in this dataset.
Low-fiber diet was strongly correlated with
severe piles (p < 0.05).

Sedentary lifestyle showed a
correlation with increased severity.
Treatment success was highest in dietary and
surgical interventions.

moderate

3.7 Treatment Effectiveness Comparison Results:
[13-22]
Average Success Rate by Treatment Type:

Medication: 82.72%

Dietary (High Fiber + Water Intake): 81.53%
Minimally Invasive Procedures: 77.23%
Surgery: 76.79%
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Treatment Effectiveness Comparison
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Figure 2. Treatment effectiveness comparison over
50 patients

Key Insights:

e Medication and dietary interventions show the
highest success rates, indicating that early
management with lifestyle changes and
medications can be effective.

e Minimally invasive procedures and surgery have
slightly lower success rates, which may be due
to post-treatment complications or cases being
more severe before intervention.

e The non-significant p-value suggests that all
treatments contribute to symptom relief, with
no single approach being overwhelmingly
superior.

Treatment effectiveness by severity levels [16-
27]
Table 3. Treatment effectiveness by severity levels
on 50patients data analysis

Severity Dietary Medication | Minimally | Surgery
Invasive
Grade | | 83.22985 88.76888 62.82275
Grade Il | 79.59425 87.81767 79.32334 | 76.78966
Grade 83.16696 81.88635 60.72887
11l
Grade 79.25946 70.39531 97.65859
[\

Grade | (Mild Symptoms)

e Medication shows the highest success rate
(88.77%), followed by Dietary interventions
(83.23%).

e Minimally Invasive procedures have a lower
success rate (62.82%), likely because they are
not commonly used for mild cases.

e Surgery was not used for Grade | cases.

Grade Il (Moderate Symptoms)

e Medication remains highly effective (87.82%).

Dietary interventions (79.59%) also help

significantly.

e Minimally Invasive procedures (79.32%) show
promising results.

e Surgery (76.79%) was used for some moderate
cases but wasn't significantly more effective.

Grade lll (Severe Cases)

e Dietary interventions (83.17%) still show
benefits.

e Medication (81.89%) is slightly lower in
effectiveness.

e Minimally invasive procedures (60.73%) are less
effective for severe cases.

e Surgery was not used in Grade Ill cases in this
dataset.

Grade IV (Thrombosed Hemorrhoids -
Severe Cases)

e Minimally invasive procedures (97.66%) are
highly effective for severe cases.

Dietary (79.26%) and Medication (70.40%) are
less effective.

Surgery data is missing for this group (likely
due to a lack of sufficient Grade IV cases in the
dataset).

Most

Treatment Effectiveness by Severity Level

a
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Figure 3. Treatment effectiveness by severity levels
on 50patients data analysis
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e Mild and Moderate piles respond best to
medications and dietary interventions.

e Severe cases (Grade IV) require minimally
invasive treatments for higher success rates.

e Surgery is not widely applied in this dataset, but
real-world cases might require it for Grade IV
hemorrhoids.

Logistic Regression Analysis for Treatment
Effectiveness Prediction

The logistic regression model was used to analyze
how different factors influence the effectiveness of
treatment (success rate > 80%).

Key Findings from the Model:

Gender:

e Positive coefficient (1.5883, p = 0.035) -
Indicates that males had a higher probability of
treatment success compared to females.

e This could be due to differences in physiology,
compliance with treatment, or sample size
effects.

BMI:

o Negative coefficient (-0.1849, p = 0.022) -
Higher BMI is associated with a lower chance of
treatment success.

e This suggests that obesity might
complicating factor in piles treatment.

be a

Age, Fiber Intake, Sedentary Lifestyle, Severity,

and Treatment Type:

e These factors did not show strong statistical
significance (p > 0.05) in predicting treatment
success.

e This does not mean they have no effect but
suggests that their impact is not as strong as
BMI and gender in this dataset.

Model Strength:
e Pseudo R* = 0.1919 — The model explains
19.2% of the variability in treatment success.

LLR p-value = 0.06821 — The overall model is
marginally significant, indicating that some factors
are relevant but not strongly predictive.

Obesity (higher BMI) is a major factor in
reducing treatment effectiveness.

e Gender differences exist, with males responding

better to treatment.

e Other factors like fiber intake, sedentary
behavior, and severity may still be important
but were not statistically significant in this
dataset

IV. CONCLUSION

This study highlights the crucial role of lifestyle
choices, dietary habits, and medical interventions in
the prevention and management of hemorrhoids.
The findings suggest that a low-fiber diet, chronic
constipation, and a sedentary lifestyle are key
contributors to the development and progression
of the condition, emphasizing the importance of
high-fiber intake, adequate hydration, and regular
physical activity in reducing symptoms. Early
intervention through dietary modifications and
lifestyle adjustments proved to be highly effective
for mild to moderate cases (Grade | & Il), while
moderate to severe cases (Grade Il & IV) often
required medical treatments such as rubber band
ligation, sclerotherapy, or surgery. Minimally
invasive procedures showed high success rates,
making them preferable to surgical intervention,
which was primarily reserved for the most severe
cases. The study also highlights the delayed
medical consultation due to embarrassment or lack
of awareness, leading to disease progression and
more aggressive treatments. Public awareness
campaigns, healthcare initiatives, and patient
education programs focusing on early signs, risk
factors, and preventive measures are crucial in
reducing the burden of hemorrhoidal disease.
Future research should explore larger clinical
datasets, genetic predisposition, and gut
microbiota influences to refine treatment strategies
and enhance personalized patient care.

Recommendations

e Increase fiber intake through fruits, vegetables,
and whole grains.

e Maintain hydration to avoid constipation.

e Engage in regular physical activity to prevent
obesity-related risks.
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e Seek medical help early to prevent
complications.
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