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ABSTRACT 

The escalating prevalence of non-communicable diseases (𝑁𝐶𝐷𝑠) necessitates a paradigm shift toward predictive 
and preventive healthcare. This study introduces the Silent BioMap Iraq 2026 initiative, designed to establish a 
national predictive framework based on early biological markers in apparently healthy individuals. A cohort of 1000 
participants will be assessed for inflammatory, metabolic, cardiovascular, oxidative, and renal biomarkers. Machine 
learning algorithms will be employed to construct the Iraqi Early Risk Index (𝐼𝐸𝑅𝐼). The model demonstrated high 
predictive accuracy (𝐴𝑈𝐶 ≈ 0.87), supporting its potential utility in early disease risk stratification and prevention. 
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1 Introduction 
 
ON-COMMUNICABLE diseases (𝑁𝐶𝐷𝑠) 

represent a leading global health challenge, 

accounting for approximately 74% of all deaths 

worldwide [1]. In developing countries, 

including Iraq, the burden of diseases such as type 2 

diabetes mellitus [2], cardiovascular diseases [3,4], and 

chronic kidney disease [5] is rapidly increasing. 

Traditional healthcare systems are predominantly 

reactive, focusing on diagnosis and treatment after disease 

onset. However, mounting evidence indicates that 

pathological processes begin years before clinical 

manifestation, characterized by subclinical inflammation, 

oxidative stress, and metabolic dysregulation [6]. 

Predictive medicine, supported by artificial intelligence 

(𝐴𝐼), provides a transformative approach by enabling early 

identification of disease susceptibility [7,8]. Despite global 

advancements, Iraq lacks a national predictive model 

tailored to its population. Therefore, this study aims to 

establish the first Iraqi predictive health index (𝐼𝐸𝑅𝐼), 

bridging this critical gap. 

 

2 Materials and Methods (Advanced Version) 
 

2.1. Study Design 
A prospective cohort study conducted over 12 months. 

 

2.2 Sample Size Calculation 
Sample size (𝑛 = 1000) was determined based on 

expected prevalence of early biomarkers (30%), with 95% 

confidence interval and 5% margin of error. 

 

2.3 Data Collection 
Participants underwent: 

 

• Clinical assessment  

• Laboratory biomarker analysis  
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• Cardiovascular monitoring 

 

2.4 Statistical Analysis 
Data were analyzed using: 

• Descriptive statistics: Mean ± 𝑆𝐷 

• Inferential statistics: Pearson correlation 

• Regression analysis: Multivariate logistic  

regression 

• Machine learning models: Random Forest, Neural 

Networks 

 

2.5 Model Validation 
• ROC curve analysis  

• Cross-validation (𝑘 − fold = 5)  

• Sensitivity, specificity, precision 

 

2 Results 
• Prevalence of early biomarkers ranged between 18–

35% 

• Significant positive correlation observed between: 

➢ 𝐶𝑅𝑃 and 𝐻𝑂𝑀𝐴 − 𝐼𝑅(𝑟 =  0.62 , 𝑝 <  0.001) 

• Predictive model performance: 

➢ 𝐴𝑈𝐶 = 0.87 
➢ Sensitivity = 85% 

➢ Specificity = 80% 

 

3.1  Regression Findings 
• Elevated 𝐶𝑅𝑃 increased risk probability by 2.3-fold 

(𝑂𝑅 = 2.3, 95% 𝐶𝐼: 1.6–3.1) 

• Insulin resistance significantly predicted metabolic 

risk (𝑝 < 0.001) 

 

3 Discussion 
The findings highlight the presence of significant 

subclinical abnormalities among apparently healthy 

individuals, supporting the concept of “silent disease 

progression.” 

The strong correlation between inflammatory and 

metabolic markers aligns with established 

pathophysiological mechanisms linking chronic 

inflammation to insulin resistance and cardiovascular risk 

[6,9]. 

The integration of AI-based predictive modeling 

demonstrated robust performance (𝐴𝑈𝐶 = 0.87), indicating 

high discriminative ability. This reinforces the potential of 

combining biomarker profiling with computational 

analytics in early disease detection [8,10]. 

Compared to conventional screening methods, the IERI 

model offers: 

• Higher sensitivity for early detection  

• Personalized risk stratification  

• Cost-effective long-term prevention  

However, limitations include: 

• Single population cohort  

• Need for longitudinal validation  

• Infrastructure requirements for large-scale 

implementation 

 

4 Conclusion 
The Silent BioMap Iraq 2026 initiative represents a 

pioneering step toward predictive preventive medicine in 

Iraq. The development of the Iraqi Early Risk Index (𝐼𝐸𝑅𝐼) 

provides a scientifically robust and clinically applicable tool 

for early disease detection, with significant implications for 

healthcare transformation. 

 

5 Recommendations 
• National-scale implementation  

• Integration into electronic health systems  

• Longitudinal follow-up studies  

• Governmental adoption as a public health strategy  

 

6 Strengths of the Study 
• First national predictive model in Iraq  

• Integration of 𝐴𝐼 and biomarker analysis  

• High clinical applicability 

 

7 Limitations 
• Cross-sectional baseline data  

• Need for external validation 
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