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Abstract: Hypertension, also known as high blood pressure, remains a major global health issue, affecting vast populations and
increasing the likelihood of serious outcomes like stroke, heart disease, and kidney damage. Effective management hinges on
accurate and timely diagnosis. This study introduces a novel and precise system for hypertension diagnosis, employing cutting-edge
tools like expert systems and artificial intelligence (Al). The system consolidates patient information—such as pressure readings,
lifestyle details, and clinical background—to offer accurate diagnoses and customized treatment suggestions. Featuring a user-
friendly interface, it supports healthcare providers and enables patients to detect hypertension early and reliably. Preliminary
assessments reveal the system’s potential in boosting diagnostic precision, minimizing mistakes, and enhancing clinical workflow.
By integrating technology with modern medicine, the system offers a powerful approach to tackling one of today’s most serious
health threats.
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1. Introduction

Hypertension, often labeled high blood pressure, is a long-term condition marked by consistently elevated arterial pressure. It stands
as a major yet avoidable cause of strokes, cardiovascular complications, and kidney issues, affecting about 1.28 billion adults
globally. Despite its danger, hypertension earns the title “silent killer” due to its frequent lack of symptoms until damage occurs.
Thus, early, accurate detection is essential to managing and mitigating serious health outcomes [1-5].

Conventional hypertension diagnosis typically involves clinical blood pressure checks, which may be inaccurate owing to infrequent
readings and effects like white-coat hypertension. Accurate diagnosis also demands a holistic view of medical background, lifestyle,
and associated disorders, making the process lengthy and prone to variation between clinicians [6-10].

Modern technological developments offer promising solutions to these issues. Expert systems and Al are proving valuable in
healthcare, enabling consistent, efficient, and precise clinical decisions. By merging rule-based logic with data analysis, such systems
interpret complex patient data and generate accurate diagnostic conclusions [11-14].

This research proposes a system designed to enhance the diagnosis of hypertension, improving accuracy and simplifying procedures.
It combines pressure readings, lifestyle inputs, and health history in a structured expert system framework to deliver data-backed
diagnoses and guidance. The intuitive design and capability to process large datasets position it as a helpful tool for clinicians and
patients alike [15-19].

Addressing flaws in standard diagnostic practices, the system aims to reduce false diagnoses, promote early detection, and improve
patient outcomes. This paper details its design, functioning, and evaluation, showcasing how it can revolutionize hypertension
diagnostics and elevate global healthcare standards.

2. Objectives

. To develop an accurate and reliable expert system for hypertension diagnosis.

. To integrate various patient data points (blood pressure, medical history, lifestyle) for comprehensive assessment.
. To provide personalized diagnostic outcomes and treatment recommendations.

. To enhance the efficiency and consistency of hypertension diagnosis in clinical settings.

. To create a user-friendly interface for healthcare providers and patients.

3. Problem Statement
Despite the critical importance of early and accurate diagnosis in managing hypertension, current methods face several challenges:

. Inaccuracy and Variability: Traditional office-based blood pressure measurements can be influenced by factors like white-
coat hypertension, leading to misdiagnosis or delayed intervention.

. Lack of Holistic Assessment: Existing diagnostic approaches often fail to integrate a comprehensive view of patient data,
including lifestyle factors and medical history, which are crucial for accurate diagnosis and personalized management.
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. Inefficiency: Manual diagnostic processes can be time-consuming and prone to human error, impacting clinical workflow and
patient care.

. Limited Accessibility: Advanced monitoring tools like Ambulatory Blood Pressure Monitoring (ABPM) are often expensive
and not widely accessible, particularly in resource-limited settings.

These challenges highlight a significant gap in current healthcare practices, necessitating the development of an intelligent,
integrated, and accessible system to improve hypertension diagnosis.

4. Literature Review

Hypertension is a widespread and critical health issue that has attracted significant research attention due to its worldwide burden
and its link to fatal conditions like heart disease, stroke, and kidney failure. Although diagnostic tools have improved, achieving
timely and precise hypertension diagnosis remains difficult, especially in low-resource environments. This section examines prior
research and innovations, emphasizing the demand for a novel diagnostic system [20-28].

Traditional Methods of Hypertension Diagnosis
Traditional methods for diagnosing hypertension primarily rely on [29-30]:

. Office-Based Blood Pressure Measurements: Performed by medical staff during clinic visits. Though useful, they may be
affected by white-coat or masked hypertension, causing possible diagnostic errors.

. Ambulatory Blood Pressure Monitoring (ABPM): Delivers continuous 24-hour readings and is seen as the benchmark for
hypertension detection. Still, its expense and limited access create barriers.

. Home Blood Pressure Monitoring (HBPM): An affordable option compared to ABPM, though its accuracy relies on patient
consistency and correct usage.

Despite offering important insights, these methods are prone to variation due to human judgment and external influences, risking
delayed or missed diagnoses.

Role of Artificial Intelligence in Hypertension Diagnosis

Acrtificial intelligence (Al) has become a powerful force in modern healthcare, with strong potential to improve hypertension
diagnosis. Its applications include [31-39]:

. Data Processing and Integration: Al tools can process extensive datasets—covering blood pressure values, lifestyle habits,
and genetic factors—to generate detailed evaluations.

. Pattern Detection: Machine learning models are applied to detect hypertension trends within complex data types, such as
ABPM time-series records.

. Risk Prediction: Al-driven prediction models estimate the likelihood of developing hypertension, supporting early preventive
care.

Notable Al-based solutions include wearable health trackers with embedded sensors and smartphone apps that deliver continuous
blood pressure tracking and tailored guidance.

Expert Systems in Medical Diagnostics

Expert systems are Al-driven platforms developed to replicate the reasoning processes of skilled professionals. In healthcare, these
systems have been effectively utilized in numerous diagnostic domains, including [40-49]:

. MYCIN: A rule-based expert system created for identifying bacterial infections.

. Diabetes Diagnostic Tools: Al systems that analyze patient data and test outcomes to detect diabetes, a condition with shared
risk elements with hypertension.

. Cardiovascular Evaluation Systems: Tools that assess various risk indicators to forecast and diagnose diseases like
hypertension and heart conditions.

Such systems demonstrate the effectiveness of rule-based logic and knowledge structures in delivering accurate medical assessments.
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Challenges in Existing Systems
Despite their utility, current diagnostic systems face several limitations [50-59]:

. Limited Focus: Most systems concentrate on a single element, such as monitoring blood pressure, without considering other
key contributors like lifestyle habits and medical background.

. Limited Access: Sophisticated tools such as ABPM are frequently out of reach in low-resource or underserved areas.

. Adoption Barriers: Difficult-to-use interfaces or skepticism toward Al-driven results may reduce engagement from both
healthcare workers and patients.

Rationale for the Proposed System

The gaps in current diagnostic practices and tools underscore the need for a more comprehensive, accurate, and accessible system
for diagnosing hypertension. The proposed system aims to:

. Combine varied patient inputs, including pressure readings, medical background, and daily habits.
. Apply Al methods and rule-based reasoning to ensure correct diagnoses and offer tailored advice.
. Present an intuitive, accessible design to encourage usage by both clinicians and patients.

This review underscores how merging Al with expert systems can address these diagnostic challenges and support the proposed
solution’s development [60-65].

5. Methodology

System Design and Architecture

The hypertension diagnosis system is built as an expert system that combines medical knowledge, patient-specific data, and logical
inference. It consists of the following components:

. Knowledge Base: An organized database of clinical content, including definitions of hypertension, associated risk factors,
and treatment guidelines.
. Inference Engine: The central unit that applies established rules to analyze patient data and generate diagnostic conclusions.

. User Interface: A clear and intuitive interface designed for inputting patient information and displaying diagnostic outcomes
with suggested interventions.

Data Sources
The system depends on various input sources to guarantee precise diagnosis:

. Blood Pressure Data: Systolic and diastolic readings recorded using digital pressure devices; Ambulatory blood pressure
monitoring (ABPM) results for full-day assessment.

. Medical History: Previous hypertension or heart-related disease diagnoses; Family background of blood pressure issues or
cardiovascular conditions.

. Lifestyle Information: Eating habits, exercise frequency, tobacco use, alcohol intake, and stress levels.

. Additional Health Parameters: Body mass index (BMI), blood lipid concentrations, and glucose measurements.

Knowledge Representation

The knowledge base applies rule-based logic to identify hypertension levels using standards set by clinical authorities, such as the
American Heart Association (AHA). Sample rules include [66-78]:

. Prehypertension: IF systolic blood pressure ranges from 120 to 139 OR diastolic ranges from 80 to 89 THEN diagnosis =
“Prehypertension”

. Hypertension Stage 1: IF systolic pressure is between 140 and 159 OR diastolic is between 90 and 99 THEN diagnosis =
“Hypertension Stage 1”
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Diagnostic Process

1.  Data Entry: Patients or healthcare providers enter information including blood pressure values, health history, and lifestyle
habits into the system.

2. Rule Evaluation: The inference engine processes the entered data by comparing it to diagnostic criteria stored in the
knowledge base.

3.  Diagnosis Output: The system determines the diagnosis (e.g., normal, prehypertension, hypertension Stage 1 or 2) and
provides a confidence level.

4.  Treatment Suggestions: The system offers appropriate recommendations based on the diagnosis and patient profile.

Tools and Technology

. Programming Environment: The system is developed using CLIPS or SL5 Object to enable rule-based decision-making.
. Database: Patient records and knowledge rules are stored in a structured SQL-based database system.

. User Interface: Designed with GUI tools like JavaFX or PyQt to ensure intuitive and smooth user interaction.

. Integration: Supports connectivity with wearable sensors and digital BP monitors for live data collection.

Evaluation Plan
The system’s effectiveness is assessed using the following methods:

. Clinical Validation: System-generated diagnoses are compared to expert evaluations using real patient scenarios.
. Usability Testing: Healthcare providers assess the interface, user-friendliness, and clinical applicability of the system.
. Accuracy Metrics: Evaluation includes sensitivity, specificity, and total accuracy in identifying hypertension levels.

Ethical Considerations
. Data Privacy: The system adheres to standards like HIPAA and GDPR to protect the confidentiality of patient information.
. Bias Mitigation: Diagnostic rules and the knowledge base are regularly assessed to reduce bias in clinical outcomes.

6. Results

The proposed hypertension diagnosis system was evaluated by measuring its precision, user-friendliness, performance, and
adaptability in both clinical settings and simulations. It was benchmarked against standard methods and validated using actual patient
records.

Evaluation Metrics
The system’s effectiveness was evaluated using key performance indicators:

. Accuracy: Ability to correctly classify hypertension levels (e.g., nhormal, prehypertension, Stage 1, Stage 2), including
sensitivity and specificity.

. Usability: User feedback on interface design, ease of entering patient information, and result presentation.

. Efficiency: Time required to produce diagnoses versus traditional methods.

. Scalability: System response with concurrent users or large data volumes.

. Satisfaction: User ratings reflecting overall experience and satisfaction.

Evaluation Methodology

. Simulated Case Testing: A set of 1,000 virtual patient profiles was utilized, representing a range of conditions including
normal readings, white-coat effects, and hypertension stages 1 and 2.

. Clinical Validation: The system was deployed on 100 actual patient cases, with its diagnostic results compared to those from
expert physicians.

. Usability Testing: Clinicians and patients interacted with the system and shared evaluations on interface design and ease of
use.

. Stress Testing: System performance under heavy data loads and multiple simultaneous users was assessed.

Diagnostic Accuracy

The system demonstrated strong diagnostic accuracy across various metrics:
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Metric Value
Overall Accuracy 95%

Sensitivity 97%

Specificity 93%

Prehypertension ~ 96%

Stage 1 94%
Efficiency

The diagnostic process was 40% faster than manual methods, averaging 2 seconds per patient evaluation.
Usability

90% of participants found the system user-friendly. The interface was commended for being clear and intuitive, especially in
displaying results and recommendations.

Scalability

Consistent performance was observed with up to 500 users simultaneously and data sets exceeding 10,000 cases.
Satisfaction

88% of users reported high satisfaction, citing ease of use and diagnostic accuracy.

Challenges and Limitations
. Data Quality Dependency: Accurate results depend heavily on the completeness and reliability of the input data provided.
. Limited Scope: This version targets only hypertension and does not assess related health conditions.

. Resource Requirements: Needs for digital monitors and detailed patient information may reduce usability in low-resource
environments.

7. Discussion

The evaluation confirmed the system’s strong performance in terms of accuracy, speed, and ease of use, establishing it as an effective
solution for hypertension diagnosis. Although enhancements are still needed, the system holds promise for optimizing diagnostic
processes, assisting medical professionals, and boosting patient care. Upcoming versions will tackle current limitations and expand
functionality.

8. System Implementation

The implementation of the Al-driven expert system for hypertension diagnosis represents a comprehensive application of knowledge
engineering principles, utilizing the SL5 Object expert system shell to create a robust, rule-based diagnostic tool. This section details
the technical implementation, including the complete source code, system architecture, and key implementation decisions.

8.1. Implementation Overview

The system is implemented using SL5 Object, a powerful expert system development environment that supports both rule-based and
object-oriented programming paradigms. The choice of SL5 Object was motivated by its ability to handle complex medical
knowledge representation, its built-in inference engine capabilities, and its support for sophisticated user interface development.

8.2. Complete SL5 Object Source Code

The following presents the complete, enhanced implementation of the hypertension diagnosis expert system:

!
I Al-Driven Expert System for Hypertension Diagnosis

! Author: Nesreen Samer ALJerjawi

!'Institution: Al-Azhar University, Department of Information Technology
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! Date: December 2024

I Version: 2.0 (Enhanced)
!

I ATTRIBUTES DEFINITION
I Define all the data attributes that the system will use for diagnosis

ATTRIBUTE patient_name STRING

ATTRIBUTE patient_age NUMERIC

ATTRIBUTE patient_gender COMPOUND male, female
ATTRIBUTE systolic_bp NUMERIC

ATTRIBUTE diastolic_bp NUMERIC

ATTRIBUTE has_family_history COMPOUND yes, no

ATTRIBUTE has_diabetes COMPOUND yes, no

ATTRIBUTE has_kidney_disease COMPOUND yes, no

ATTRIBUTE is_smoker COMPOUND yes, no

ATTRIBUTE exercise_level COMPOUND sedentary, moderate, active
ATTRIBUTE bmi NUMERIC

ATTRIBUTE stress_level COMPOUND low, moderate, high
ATTRIBUTE alcohol_consumption COMPOUND none, moderate, heavy

! Output attributes

ATTRIBUTE diagnosis_result STRING
ATTRIBUTE confidence_level NUMERIC
ATTRIBUTE recommendation_text STRING
ATTRIBUTE risk_factors STRING

' INSTANCES DEFINITION (User Interface Components)

INSTANCE welcome_screen ISA display
WITH title := "Al-Driven Hypertension Diagnosis Expert System"
WITH subtitle := "Advanced Medical Decision Support Tool"

WITH instructions := "This system uses artificial intelligence to assist healthcare professionals in diagnosing hypertension. Plea

se enter accurate patient information for optimal results.”

INSTANCE patient_info_form ISA form
WITH fields[1] := patient_name
WITH fields[2] := patient_age
WITH fields[3] := patient_gender
WITH fields[4] := systolic_bp
WITH fields[5] := diastolic_bp
WITH fields[6] := has_family_history
WITH fields[7] := has_diabetes
WITH fields[8] := has_kidney_disease
WITH fields[9] := is_smoker
WITH fields[10] := exercise_level
WITH fields[11] := bmi
WITH fields[12] := stress_level
WITH fields[13] := alcohol_consumption

INSTANCE results_display ISA display
WITH output_fields[1] := diagnosis_result
WITH output_fields[2] := confidence_level
WITH output_fields[3] := recommendation_text
WITH output_fields[4] := risk_factors
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I DIAGNOSTIC RULES (Based on AHA/ACC 2017 Guidelines)
!

! Rule RO: System Initialization
RULE RO_Initialize
IF system_start = TRUE
THEN DISPLAY welcome_screen
AND ASK patient_info_form
AND SET confidence_level :=0

I Rule R1: Normal Blood Pressure
RULE R1_Normal_BP
IF systolic_bp < 120 AND diastolic_bp < 80
THEN diagnosis_result := "Normal Blood Pressure"
AND confidence_level := 95
AND recommendation_text := "Maintain current healthy lifestyle. Continue regular monitoring. No medication required."”

I Rule R2: Elevated Blood Pressure
RULE R2_Elevated_BP

IF systolic_bp >= 120 AND systolic_bp <= 129 AND diastolic_bp < 80

THEN diagnosis_result := "Elevated Blood Pressure"

AND confidence_level := 90

AND recommendation_text := "Implement lifestyle modifications: reduce sodium intake, increase physical activity, maintain he
althy weight. Monitor BP regularly.”

! Rule R3: Hypertension Stage 1
RULE R3_Hypertension_Stagel

IF (systolic_bp >= 130 AND systolic_bp <= 139) OR (diastolic_bp >= 80 AND diastolic_bp <= 89)

THEN diagnosis_result := "Hypertension Stage 1"

AND confidence_level := 92

AND recommendation_text := "Lifestyle modifications plus antihypertensive medication. Target BP <130/80 mmHg. Regular f
ollow-up required."

! Rule R4: Hypertension Stage 2
RULE R4 _Hypertension_Stage2

IF systolic_bp >= 140 OR diastolic_bp >=90

THEN diagnosis_result := "Hypertension Stage 2"

AND confidence_level := 95

AND recommendation_text := "Immediate antihypertensive therapy with combination medications. Aggressive lifestyle modific
ations. Close monitoring required."

I Rule R5: Hypertensive Crisis
RULE R5_Hypertensive_Crisis

IF systolic_bp > 180 OR diastolic_bp > 120

THEN diagnosis_result := "HYPERTENSIVE CRISIS - EMERGENCY!"

AND confidence_level := 98

AND recommendation_text := "IMMEDIATE MEDICAL ATTENTION REQUIRED! Call emergency services. This is a life-t
hreatening condition requiring urgent intervention."

i RISK FACTOR ASSESSMENT RULES
!

I Rule R6: Diabetes Risk Factor
RULE R6_Diabetes_Risk

www.ijeais.org/ijaer
135



International Journal of Academic Engineering Research (IJAER)
ISSN: 2643-9085
Vol. 9 Issue 8 August - 2025, Pages: 129-147

IF has_diabetes = yes AND diagnosis_result CONTAINS "Hypertension™

THEN confidence_level := confidence_level + 3

AND risk_factors := risk_factors + "Diabetes mellitus increases cardiovascular risk. "

AND recommendation_text := recommendation_text + " Target BP <130/80 mmHg due to diabetes."

I Rule R7: Family History Risk Factor
RULE R7_Family History Risk
IF has_family_history = yes
THEN confidence_level := confidence_level + 2
AND risk_factors := risk_factors + "Positive family history of hypertension. "

I Rule R8: Smoking Risk Factor
RULE R8_Smoking_Risk
IF is_smoker = yes AND diagnosis_result = "Normal Blood Pressure"
THEN confidence_level := confidence_level + 2
AND risk_factors := risk_factors + "Smoking significantly increases cardiovascular risk. "
AND recommendation_text := recommendation_text + " URGENT: Smoking cessation counseling and support required.”

I Rule R9: Obesity Risk Factor
RULE R9_Obesity Risk
IF bmi >= 30
THEN confidence_level := confidence_level + 2
AND risk_factors := risk_factors + "Obesity (BMI >30) increases hypertension risk. "
AND recommendation_text := recommendation_text + " Weight reduction to BMI <25 kg/m? recommended."

I Rule R10: Kidney Disease Risk Factor
RULE R10_Kidney_ Disease_Risk
IF has_kidney_disease = yes AND diagnosis_result CONTAINS "Hypertension”
THEN confidence_level := confidence_level + 3
AND risk_factors := risk_factors + "Chronic kidney disease requires aggressive BP control. "
AND recommendation_text := recommendation_text + " Target BP <130/80 mmHg. Nephrology consultation recommended."

I Rule R11: Sedentary Lifestyle Risk Factor
RULE R11_Sedentary_Risk
IF exercise_level = sedentary AND diagnosis_result != "Normal Blood Pressure"
THEN risk_factors := risk_factors + "Sedentary lifestyle contributes to hypertension. "
AND recommendation_text := recommendation_text + " Increase physical activity to 150 minutes/week moderate exercise."

I Rule R12: High Stress Risk Factor

RULE R12_Stress_Risk
IF stress_level = high
THEN risk_factors :=risk_factors + "High stress levels may contribute to elevated blood pressure. "
AND recommendation_text := recommendation_text + " Stress management techniques recommended."

! Rule R13: Alcohol Risk Factor
RULE R13_Alcohol_Risk
IF alcohol_consumption = heavy AND diagnosis_result = "Normal Blood Pressure"
THEN risk_factors :=risk_factors + "Heavy alcohol consumption increases hypertension risk. "
AND recommendation_text := recommendation_text + " Limit alcohol intake: <2 drinks/day for men, <1 drink/day for women."

I AGE-SPECIFIC ADJUSTMENTS
!

! Rule R14: Elderly Patient Considerations
RULE R14_Elderly_Considerations
IF patient_age >= 65 AND diagnosis_result CONTAINS "Hypertension™
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THEN recommendation_text := recommendation_text + " Consider age-related factors in treatment selection. Monitor for orthos
tatic hypotension."”

I Rule R15: Young Adult Considerations
RULE R15_Young_Adult_Considerations
IF patient_age < 40 AND diagnosis_result CONTAINS "Hypertension™
THEN recommendation_text := recommendation_text + " Secondary hypertension evaluation may be warranted in young adults.

I CONFIDENCE LEVEL ADJUSTMENTS
!

! Rule R16: Confidence Level Bounds
RULE R16_Confidence_Bounds
IF confidence_level > 99
THEN confidence_level := 99
ELSE IF confidence_level <70
THEN confidence_level := 70

I FINAL DISPLAY RULE
!

I Rule R17: Display Results
RULE R17_Display_Results

IF diagnosis_result I=""

THEN DISPLAY results_display

AND SHOW "Diagnosis: " + diagnosis_result

AND SHOW "Confidence Level: " + confidence_level + "%"

AND SHOW "Risk Factors: " + risk_factors

AND SHOW "Recommendations: " + recommendation_text

AND SHOW "Note: This system provides decision support only. Final diagnosis and treatment decisions should always be mad
e by qualified healthcare professionals."

!
I END OF EXPERT SYSTEM

8.3. Key Implementation Features
The enhanced implementation incorporates several advanced features that distinguish it from basic diagnostic systems:

. Comprehensive Risk Factor Assessment: The system evaluates multiple risk factors including diabetes, family history,
smoking status, BMI, exercise level, stress, and alcohol consumption, providing a holistic patient assessment.

. Dynamic Confidence Scoring: The confidence level is dynamically adjusted based on the presence of risk factors,
providing clinicians with a quantitative measure of diagnostic certainty.

. Age-Specific Considerations: Special rules handle age-related factors, ensuring appropriate recommendations for elderly
patients and young adults.

. Emergency Detection: The system includes specific rules for detecting hypertensive crisis, a life-threatening condition
requiring immediate medical attention.

. Personalized Recommendations: Treatment recommendations are tailored based on individual patient characteristics and
risk profiles.

8.4. System Workflow

The system operates through the following workflow:
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1. Initialization: The system displays a welcome screen and initializes all variables.

Data Collection: Patient information is collected through a structured form interface.

Primary Diagnosis: Blood pressure readings are evaluated against established clinical thresholds.

Risk Assessment: Additional risk factors are evaluated and incorporated into the diagnostic confidence.

Recommendation Generation: Personalized treatment recommendations are generated based on the diagnosis and risk
profile.

6.  Results Display: The final diagnosis, confidence level, risk factors, and recommendations are presented to the user.

gk~ wd

This implementation demonstrates the practical application of expert system technology in medical diagnosis, providing a robust
foundation for clinical decision support in hypertension management.

9. Conclusion

Hypertension remains a major global health issue, posing significant challenges to public health due to its high prevalence, often
asymptomatic nature, and severe long-term complications. Accurate, timely, and consistent diagnosis is paramount for effective
management and prevention of adverse outcomes. This research successfully designed, implemented, and evaluated a novel Al-
driven expert system for hypertension diagnosis, demonstrating its substantial potential to overcome the limitations inherent in
traditional diagnostic methods.

The developed system leverages a sophisticated rule-based framework within the SL5 Object environment, integrating diverse
patient data—including blood pressure readings, comprehensive medical history, and lifestyle factors—to deliver highly accurate
diagnostic conclusions and personalized recommendations. Rigorous evaluation confirmed the system’s robust performance,
achieving an impressive 95% overall accuracy, 97% sensitivity, and 93% specificity. Furthermore, the system significantly enhanced
clinical efficiency by reducing diagnostic time by 40% and received overwhelmingly positive feedback regarding its usability and
intuitive interface from healthcare professionals.

While the system demonstrates remarkable strengths in precision, consistency, and efficiency, its current iteration acknowledges
certain limitations, primarily its dependency on input data quality and its focused scope on hypertension alone. However, these
limitations present clear avenues for future research and development, including expanding the knowledge base to encompass related
comorbidities, enhancing data handling capabilities for incomplete information, and developing mobile versions for broader
accessibility.

In summary, this Al-driven expert system represents a forward-thinking and practical solution for improving hypertension diagnosis.
By augmenting the diagnostic capabilities of healthcare professionals, standardizing diagnostic practices, and providing accessible
decision support, this system holds immense promise for contributing to better patient outcomes and alleviating the global burden
of hypertension. Continued development and integration into clinical workflows will ensure its long-term relevance and adaptability
across diverse healthcare environments, ultimately fostering a more proactive and precise approach to managing this critical health
condition.
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Proposed System Development Methodology
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Figure 2 HYPERTENSION SYMPTION
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Figure 4 Hypertension Classification Flowchart
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BLOOD PRESSURE EXPERT SYSTEM

The Expert System was designed by Neareen S. AL Jerjaw!
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