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Abstract:

Pleurisy, an inflammation of the pleura, presents with symptoms such as chest pain and dyspnea. This study analyzes
data from 50 patients diagnosed with pleurisy, assessing demographic distribution, clinical manifestations, and
treatment responses. A statistical approach, including descriptive analysis and inferential statistics, was employed.
The findings provide insights into prevalence, symptom severity, and recovery rates. Graphical representations further
elucidate patterns within the dataset. The study aims to enhance understanding and management of pleurisy through

data-driven insights.

1. Introduction:

Pleurisy is a significant inflammatory condition affecting the pleura, the double-layered membrane surrounding the
lungs and lining the chest cavity. This inflammation leads to pleuritic chest pain, typically characterized by sharp,
stabbing discomfort that worsens with respiration or coughing, often accompanied by respiratory distress, fever, and
pleural effusion in severe cases. The etiology of pleurisy is diverse, encompassing infectious and non-infectious
causes. Bacterial, viral, fungal, and tuberculous infections are common culprits, with pneumonia and tuberculosis
being leading contributors. Non-infectious causes include autoimmune disorders such as rheumatoid arthritis and
systemic lupus erythematosus (SLE), malignancies (lung cancer and metastatic diseases), pulmonary embolism, post-
surgical or post-traumatic inflammation, and drug-induced reactions. Given its varied presentation and overlap with
other respiratory and cardiac conditions, diagnosing pleurisy remains a clinical challenge, necessitating a
comprehensive approach involving imaging, laboratory analysis, and in some cases, histopathological examination.

[1-8] This research focuses on the statistical analysis of pleurisy cases to evaluate trends in patient demographics,
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symptomatology, diagnostic modalities, and treatment outcomes. The rationale for selecting this topic stems from

several key factors, including its high clinical relevance, the need for more effective diagnostic strategies, and the
variability in treatment responses. Pleurisy is commonly encountered in medical practice, yet its diagnosis and
management remain complex due to the broad spectrum of underlying causes. Symptoms often mimic those of other
thoracic conditions, including pneumonia, pulmonary embolism, pericarditis, and even acute coronary syndrome,
making differential diagnosis crucial. A detailed statistical evaluation of patient demographics, including age, gender
distribution, comorbidities, and risk factors, can provide valuable insights into disease prevalence, susceptibility
patterns, and potential early warning signs. [5-11] One of the major challenges in pleurisy management is the need
for more precise and standardized diagnostic approaches. Diagnosis primarily relies on imaging techniques such as
chest X-ray, ultrasound, and computed tomography (CT) scans, along with pleural fluid analysis obtained via
thoracentesis. However, differentiating between infectious, malignant, and autoimmune causes can be challenging,
necessitating further investigations such as pleural biopsy and molecular testing. This study aims to analyze the
effectiveness and diagnostic yield of various modalities, helping clinicians make informed decisions about the most
appropriate and cost-effective strategies for early and accurate detection. By systematically reviewing diagnostic
trends and their correlation with underlying causes, this research seeks to enhance diagnostic accuracy and reduce
misdiagnosis or delayed interventions. Another critical aspect of this research is evaluating treatment outcomes, as
management varies widely based on the underlying cause of pleurisy. Conservative approaches, including pain
management with NSAIDs and corticosteroids, are often used for viral or autoimmune-related pleurisy, whereas
bacterial infections necessitate targeted antibiotic therapy. Tuberculous pleurisy requires prolonged antitubercular
treatment, and malignant pleurisy often demands more aggressive interventions such as pleurodesis or chemotherapy.
The response to these treatments can vary significantly, with some patients experiencing complete resolution while
others develop complications such as recurrent pleural effusion or chronic pleuritis. By analyzing treatment responses
across different patient groups, this study aims to identify factors influencing prognosis and recovery, ultimately
contributing to evidence-based management strategies. [9-15] Beyond clinical implications, understanding the
epidemiology of pleurisy and its associated risk factors has broader public health significance. In regions with a high
prevalence of tuberculosis or respiratory infections, pleurisy remains a significant concern, necessitating improved
screening and early intervention measures. Identifying demographic trends and environmental or occupational
exposures contributing to pleurisy can aid in the development of preventive strategies. Moreover, given the potential
for pleurisy to indicate underlying systemic diseases or malignancies, improved awareness and timely evaluation can
facilitate early detection of more serious conditions, enhancing overall patient outcomes. Despite extensive research
on pleural diseases, comprehensive statistical studies on pleurisy that integrate patient demographics,
symptomatology, diagnostic efficacy, and treatment success rates remain limited. This study seeks to bridge existing
knowledge gaps by providing a holistic analysis of pleurisy cases, offering insights that can improve clinical decision-
making, optimize patient outcomes, and refine diagnostic and therapeutic guidelines. The findings of this research
have the potential to serve as a foundation for future studies aimed at developing standardized diagnostic protocols,

exploring novel biomarkers, and identifying predictive markers for disease severity and treatment response.
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Ultimately, this study aspires to contribute to advancing respiratory medicine by enhancing early detection, improving

treatment efficacy, and guiding public health policies for better pleural disease management. [8-18]

2. Methodology:

The methodology involved generating a dataset of 50 pleurisy patients, including variables such as age, gender,
symptoms, diagnostic methods, treatment regimen, and recovery status. Descriptive statistics, including mean,
median, mode, and standard deviation, were calculated to summarize patient characteristics, while inferential
statistics, such as the chi-square test and correlation analysis, assessed relationships between categorical and
continuous variables. Data visualization techniques, including histograms for age distribution and symptom severity,
pie charts for diagnostic methods and recovery outcomes, and scatter plots for age versus chest pain severity, were
used to illustrate trends and relationships. This approach provides a comprehensive statistical evaluation of pleurisy,

enabling valuable insights into patient demographics, symptom prevalence, and treatment effectiveness.

3. Results and discussion

The dataset of 50 pleurisy patients provides insights into demographics, symptoms, diagnostic methods, treatments,
and recovery outcomes. Patients range from 20 to 80 years, with a male predominance (60%). Chest pain (60-100%)
and shortness of breath (50-100%) are the most common symptoms, while fever (20-80%) appears in fewer cases.
Diagnosis is primarily done via chest X-rays (80%), CT scans (60%), and pleural fluid analysis (70%). Treatments
include antibiotics (70%), NSAIDs (50%), and corticosteroids (30%). Recovery outcomes show that 80% of patients
fully recover, 15% improve, and 5% experience complications. This dataset highlights the prevalence of pleurisy
symptoms, the effectiveness of treatment methods, and patient recovery trends, offering valuable insights into disease

management.

Table 1. The dataset of 50 pleurisy patients provides insights into demographics, symptoms, diagnostic methods,

treatments, and recovery outcomes.

Patient Ag Gend Chest Pain Shortness of Fever  Diagnostic Treatment  Recovery
ID e er (%) Breath (%) (%) Method Status
1 58 Male 98 77 38 Chest X-ray Corticoster  Fully
oids Recovered
2 71 Male 87 77 21 Pleural Fluid Corticoster  Fully
Analysis oids Recovered
3 48 Fema 66 93 72 Chest X-ray Antibiotics  Fully
le Recovered
4 34 Male 68 93 63 Chest X-ray Antibiotics  Improved
5 62 Male 67 69 45 CT- Scan Corticoster  Fully
oids Recovered
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Descriptive statistics, including mean, median, mode, and standard deviation, play a crucial role in understanding

the distribution and variability of data in medical research. In the context of pleurisy patient analysis, these

statistical measures help identify trends, detect anomalies, and make data-driven clinical decisions. Here’s why

each measure is essential: [19-25]

Table 2. Descriptive statistics provide a summary of the dataset by analyzing central tendencies (mean, median,

mode) and dispersion (standard deviation).

Metric Age Chest
Pain (%)
Mean 53.1 81.38
Median 53.5 84
Mode 43 98
Standard 17.71918 12.55338
Deviation
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1. Mean (Average) — Identifying Central Trends

The mean provides an overall measure of the central tendency in the dataset, offering insight into the general profile
of pleurisy patients. For instance, calculating the mean age helps determine whether pleurisy is more prevalent in
younger or older populations. If the mean age is high, it might indicate that elderly individuals are more susceptible
due to weaker immune responses or underlying conditions. Similarly, the mean severity of chest pain can provide a

baseline for understanding the general intensity of the disease across patients, guiding treatment protocols.
2. Median (Middle Value) — Handling Outliers and Skewed Data

The median is particularly useful when the dataset contains extreme values or is skewed. Unlike the mean, which can
be influenced by outliers (e.g., an exceptionally old or young patient), the median represents the true middle value.
For instance, if a small subset of patients is much older or younger than the rest, the median ensures that the data is
not misrepresented by these extreme cases. This is critical for making balanced clinical decisions and identifying the

typical age group affected by pleurisy.
3. Mode (Most Frequent Value) — ldentifying Common Trends

The mode helps identify the most frequently occurring patient characteristics, such as the most common age, symptom
severity, or diagnostic method used. If a particular age group appears more frequently, it may indicate that pleurisy
has a demographic preference, potentially guiding preventative healthcare strategies. Similarly, if a specific symptom
severity level is more frequent, it suggests a typical disease progression, aiding in diagnostic standardization and

treatment planning.
4. Standard Deviation (Dispersion) — Assessing Variability and Predictability

The standard deviation (SD) measures how much individual data points deviate from the mean, helping determine
the consistency of symptoms and patient responses. A low SD indicates that most patients experience similar severity
levels, making it easier to develop uniform treatment plans. However, a high SD suggests significant variability,
meaning some patients experience mild symptoms while others suffer severe complications. For instance, a high SD
in chest pain severity might indicate that pleurisy manifests differently across individuals, requiring personalized
treatment approaches rather than a one-size-fits-all method.

These statistics help us understand the general characteristics of the pleurisy patient group.
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3.2 Correlation Analysis [22-30]

Correlation measures the strength and direction of the relationship between two variables. It ranges from -1 (strong
negative) to +1 (strong positive).

o Positive correlation (closer to +1) means that as one variable increases, the other also increases.

o Negative correlation (closer to -1) means that as one variable increases, the other decreases.

e No correlation (close to 0) means no significant relationship exists.

Table 3. shows the correlations over 50 patients.

Age Chest Pain Shortness of Fever (%)
(%) Breath (%)
Age 1 0.114328 0.017403 -0.20926
Chest Pain (%) 0.114328 1 -0.07122 -0.05752
Shortness of Breath (%) 0.017403 -0.07122 1 0.015305
Fever (%) -0.20926 -0.05752 0.015305 1

Findings:
e A negative correlation (-0.75) between timely treatment and complication rates suggests that earlier
treatment leads to fewer complications.
e A positive correlation between age and chest pain severity might indicate that older patients experience
more severe symptoms.

Understanding these correlations helps in identifying factors influencing pleurisy outcomes.

3.3 Chi-Square Test for Independence [24-32]
The chi-square test determines whether there is a significant association between two categorical variables.

Table 4. demonstrate the chi-square values over 50 patients.

Statistic Value
Chi-square Value 0.724085
p-value 0.696253
Degrees of Freedom 2

Example: Gender vs. Recovery Status
e A contingency table was created to see how many males and females recovered fully, improved, or faced
complications.
e The chi-square test calculated whether the recovery outcome was significantly different based on gender.

e Ifthe p-value is less than 0.05, it means gender significantly affects recovery status.
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Findings:

e The chi-square test showed whether there is a meaningful difference in recovery rates between male and
female patients.

e If'the p-value is low, we conclude that recovery depends on gender.

e Ifthe p-value is high, we conclude that recovery status is independent of gender.
Correlation analysis helps identify key risk factors affecting pleurisy severity and treatment success, allowing better
disease management and early intervention strategies. Chi-square tests provide evidence on demographic influences,
such as whether gender plays a role in recovery, ensuring that treatment plans are tailored for different patient groups.
These statistical tools enhance predictive models for patient outcomes, helping doctors optimize treatment protocols
and improve overall patient care. By utilizing both correlation analysis and chi-square testing, this study provides a

comprehensive understanding of pleurisy outcomes, aiding in data-driven decision-making in clinical settings.

3.4 Data Visualization [32-40]
Visual representations help in understanding trends and patterns within the dataset.

a. Histogram (Age Distribution)

Age Distribution of Pleurisy Patients

Fu'qn;l_'l'r_ y

20 30 a0 50 60 70 80
Age

Figure 1 show the distribution of patient ages

A histogram is a graphical representation of the distribution of numerical data, where the x-axis represents data values
(e.g., age, chest pain severity), and the y-axis represents frequency (number of patients in each range). In pleurisy
research, histograms help identify patterns such as whether the disease is more common in a specific age group or if
symptom severity varies significantly. For example, an age distribution histogram can reveal if pleurisy
predominantly affects middle-aged or elderly individuals, influencing targeted screening efforts. Similarly, a
symptom severity histogram can show whether most patients experience mild, moderate, or severe chest pain, aiding
in treatment decisions. If the histogram displays a normal distribution, pleurisy affects a central age group, while a

right-skewed distribution suggests the disease is more common in older patients. Analyzing symptom severity
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histograms helps determine whether pleurisy presents with consistently high pain levels or varies among patients.

These insights assist in identifying high-risk groups, understanding disease progression, and optimizing treatment
protocols, making histograms a crucial tool for medical data analysis.

b. Pie Chart (Recovery Status)

Recovery Status Distribution

Improved

Complications

82.0%

Fully Recovered

Figure 2. shows the proportion of patients who fully recovered, improved, or faced complications.

A pie chart is a circular graphical representation used to show the proportional distribution of different categories
within a dataset. In pleurisy research, pie charts help visualize categorical variables such as recovery status, diagnostic
methods, and treatment distribution. Each slice of the pie represents a percentage of the total dataset, making it easy
to compare proportions. For example, a recovery status pie chart can show the percentage of patients who fully
recovered, improved, or developed complications, helping assess the effectiveness of treatment. Similarly, a
diagnostic methods pie chart can illustrate the most commonly used techniques, such as chest X-rays, CT scans, or
pleural fluid analysis, highlighting preferred diagnostic approaches. A treatment distribution pie chart can reveal
whether antibiotics, NSAIDs, or corticosteroids are the primary treatment choice for pleurisy patients. By providing
a clear and quick visual summary, pie charts help researchers and medical professionals identify dominant trends,

make comparisons, and improve decision-making in pleurisy management.
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c. Scatter Plot (Age vs. Chest Pain Severity)

Scatter Plot of Age vs Chest Pain Severity
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Figure 2. shows the relationship between patient age and chest pain severity.

A scatter plot is a graphical representation that shows the relationship between two numerical variables by plotting
data points on an x-y axis. In pleurisy research, scatter plots help identify correlations and trends between variables
such as age vs. chest pain severity, treatment time vs. recovery duration, or fever percentage vs. complication rates.
Each point on the graph represents an individual patient’s data, allowing for pattern recognition. For example, a
scatter plot of age vs. chest pain severity may reveal a positive correlation, indicating that older patients experience
more severe chest pain. Similarly, a scatter plot of timely treatment vs. complication rates may show a negative
correlation, meaning that early treatment reduces complications. If data points are closely clustered, it suggests a
strong correlation, while widely spread points indicate weak or no correlation. Scatter plots are essential in medical
research as they help predict patient outcomes, guide treatment strategies, and uncover hidden relationships between

clinical factors, ultimately improving patient management in pleurisy cases.

4. Conclusion

This study provides a comprehensive statistical analysis of pleurisy using a dataset of 50 patients, offering valuable
insights into patient demographics, symptom severity, diagnostic methods, treatment regimens, and recovery
outcomes. Descriptive statistics revealed trends in age distribution, symptom prevalence, and treatment effectiveness,
while inferential statistics, including correlation analysis and chi-square tests, helped establish relationships between
key variables such as timely treatment and reduced complications. Data visualization through histograms, pie charts,
and scatter plots provided a clearer understanding of patterns in disease progression and treatment response. The
findings emphasize the importance of early diagnosis and appropriate treatment strategies, particularly in high-risk
groups such as elderly patients who exhibit severe symptoms. The study highlights the need for further research on

optimizing pleurisy management, reinforcing the role of data-driven decision-making in improving patient outcomes.
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