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Abstract

The author developed his GH-Method: math-physical medicine (MPM) by applying mathematics, physics, engineering modeling, 
and computer science such as big data analytics and artificial intelligence to derive the mathematical metabolism model and three 
prediction tools for weight, FPG, and PPG with >30 input elements. In this research paper based on a collection of big data, he ana-
lyzed, predicted, and interpreted his hemoglobin A1C variances over five periods utilizing the MPM approach. 
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Introduction

The dataset is provided by the author, who uses his own type 2 diabetes (T2D) metabolic conditions control, as a case study via the 
“math-physical medicine” approach of a non-traditional methodology in medical research. 

Math-physical medicine starts with the observation of the human body’s physical phenomena (not biological or chemical characteris-
tics), collecting elements of the disease related data (preferring big data), utilizing applicable engineering modeling techniques, develop-
ing appropriate mathematical equations (not just statistical analysis) and finally predicting the direction of the development and control 
mechanism of the disease. 

In this case study, the author analyzed, predicted, and interpreted his hemoglobin A1C variances based on five periods data utilizing 
the GH-Method: math-physical medicine (MPM) approach [1-5]. 

Method 

There are six hemoglobin A1C checkup results at the same hospital: 

•	 6.7% on 4/9/2017

•	 6.1% on 9/12/2017

•	 6.9% on 1/26/2018
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•	 6.5% on 6/29/2018

•	 6.6% on 10/22/2018

•	 6.8% on 4/4/2019.

The author selected five periods of almost equal length with five months each and then observed their measured A1C changes (vari-
ances) as follows: 

•	 Period A (4/1/2017 - 8/31/2017): -0.6%

•	 Period B (9/1/2017 - 1/31/2018): +0.8%

•	 Period C (2/1/2018 - 6/30/2018): -0.4%

•	 Period D (6/29/2018 - 10/22/2018): +0.1%

•	 Period E (10/22/2018 - 4/4/2019): +0.2%.

He applied his developed MPM approach to analyze five A1C variances contributed by: 

1.	 A1C variances contributed by FPG

2.	 FPG variance due to weight change

3.	 Colder weather impact on FPG

4.	 A1C variances contributed by PPG

5.	 PPG variance due to carbs/sugar intake

6.	 PPG variance due to post-meal walking

7.	 Warm weather impact on PPG. 

Results 

Based on the author’s previous numerous publications of HbA1C contributions by fasting plasma glucose (FPG) and postprandial 
plasma glucose (PPG), along with the prediction models of glucose and A1C. Table 1 displays a step-by-step calculation on how to derive 
and interpret the causes of the these A1C variances. 
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Table 1: Calculation of A1C variances (five periods).



As shown, his eclaireMD predicted A1C variances completely match the test results from the laboratory.

Conclusion 

The A1C case study focused on five periods within 733 days. It contains 2,199 meals data, including carbs/sugar intake, exercise, 
weather, etc. This study has demonstrated a high degree of accuracy on calculating the patient’s A1C variance by using the GH-Method: 
math-physical medicine approach. Once the medical professionals or T2D patients understand and learn this skill for the HbA1C predic-
tion method, the patient’s overall T2D condition can then be under control more easily prior to the available lab-tested results. The reason 
for the author’s research is to prevent further damage to the patient’s body, while waiting for the laboratory test results.
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