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Abstract
This study aims to develop a predictive model based on an integrated mathematical equation that includes both health and temporal 
factors to assess the risk of kidney failure. The equation incorporates values derived from various clinical tests, the relative impact of 
each factor, and a temporal impact coefficient representing how risk accumulates over time. This equation provides a quantitative tool 
to support clinicians in evaluating kidney failure risk and forming appropriate preventive strategies.
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1. Introduction
hronic kidney failure is among the most complex global health 
challenges, particularly with the increasing prevalence of 
conditions such as diabetes, hypertension, and obesity [1,2]. 
Diagnosis and risk assessment are often based on individual 
clinical indicators, which may limit the accuracy of predicting 
disease progression. This research introduces a novel mathematical 
equation that accounts not only for clinical values but also for the 
relative contribution and time-dependent impact of each factor on 
kidney failure risk [3,4].

2. Methodology
A mathematical equation was developed to calculate the total 
kidney failure risk as follows:

 GD = Σ(Fi × Ri × Ti)
Where:
- Fi: The clinical test result representing the health factor.
- Ri: The relative impact coefficient of the factor on kidney failure 
risk.
- Ti: The temporal impact coefficient representing risk increase 
over time.
The reference values (Fi), impact factors (Ri), and temporal 
coefficients (Ti) were defined based on clinical guidelines and 
published studies [5,6]. The overall risk (GD) is interpreted as:
- GD < 8: Low risk
- GD between 8 and 15: Moderate risk
- GD > 15: High risk

2.1 Justification for Selected Health Factors

Clinical Risk Factors Diagnostic Tests Reference Range (Normal) Fi (Normalized Value) Ri (Impact 
Factor)

Ti (Temporal 
Impact)

Diabetes Fasting Blood Sugar, HbA1c FBS: 70–99 mg/dL, HbA1c: <5.7% FBS/100, HbA1c/6.5 1.3 1.2
Hypertension Systolic/Diastolic BP <120/80 mmHg SBP/120, DBP/80 1.2 1.1
Proteinuria Urine Protein Test Negative 1 (if positive) 1.4 1.3
Anemia Hemoglobin Test M: 13–17 g/dL, F: 12–16 g/dL Hb/13 1.1 1.05
Hyperlipidemia LDL Test <100 mg/dL LDL/100 1.1 1.1
Obesity Body Mass Index (BMI) 18.5–24.9 kg/m² BMI/24.9 1.1 1.05
Impaired Renal Filtration BUN/Creatinine Ratio 10:1–20:1 Ratio/20 1.2 1.1
Family History Family History Negative 1 (if positive) 1.5 1.0
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2.2 Theoretical Justification of the Equation
The equation GD = Σ(Fi × Ri × Ti) is based on three components 
for each health factor:
1. Fi (Clinical Value): Standardized test results allow for integration 
across diverse diagnostics [7].
2. Ri (Relative Impact): Reflects the epidemiological and clinical 
evidence for each factor’s contribution to kidney failure [8].
3. Ti (Temporal Impact): Quantifies how risk evolves with time 
under the influence of chronic exposure [9].
Mathematical structure enables flexible expansion by adding 
new health indicators and facilitates accurate individual risk 
comparisons [10,11].

3. Results and Theoretical Analysis
The mathematical structure of the equation indicates a direct 
correlation between the intensity of health factors, their relative 
influence, and their cumulative exposure over time. The higher 
the Fi, Ri, and Ti values, the greater the total risk (GD), logically 
reflecting the progression of chronic kidney disease [12].
Moreover, the additive nature of the equation emphasizes the 
compounding effect of multiple coexisting risk factors, aligning 
with clinical understanding of CKD progression [13,14].

4. Conclusion
The proposed equation demonstrates a high potential for predicting 
kidney failure risk through a precise integration of clinical and 
temporal data. It lays the groundwork for developing intelligent 
decision-support tools to enhance early diagnosis and personalized 
prevention strategies [15].
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