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Abstract (300 word limit)
Introduction:
In this case study, the author analyzed, predicted, and interpreted a type 2 diabetes (T2D) patient’s hemoglobin A1C variances based on three periods utilizing math-physical medicine approach.  
 
Method:
There are four 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
6.5% on 6/29/2018
 
The author selected three equal-length periods of five months and observed three measured A1C changes 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%
 
He applied math-physical medicine techniques to analyze three A1C variances contributed by fasting plasma glucose (FPG) via weight change (gain or loss) and colder weather effect on FPG as well as A1C variances contributed by postprandial glucose (PPG) via changes of carbs/sugar intake, post-meal walking, and warmer weather temperature on PPG.  

Results:
Figure 1 shows various time-series analysis results on weight, glucose, food, and exercise during these three periods.  Based on the author’s previous publications of adjusted A1C contributions by FPG and PPG along with the prediction models of glucose and A1C, Table 1 displays a step-by-step detailed calculation on how to derive the patient’s A1C variances.  

As shown, his predicted A1C variances completely match the lab test results from the hospital. 

Conclusion:
The A1C case study focused on three periods of approximately 460 days, which contained about 1,380 meals and big data including exercise, weather, traveling, sickness, etc. This study demonstrates the degree of precision on predicting and interpreting the patient’s A1C variances.  Once patients master the skill of understanding and predicting the forthcoming A1C lab test results, their overall T2D condition can then be under control.
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Figure 1:  Three Periods of Weight, FPG, PPG, Daily Glucose, Carbs/Sugar Intake, Post-Meal Walking

[image: ]













Table 1: Calculation of A1C Variances
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[Period|Datc: From| Date: To| _ Weight Change _|FPG: From| FPG:To | FPG Change | Glucose (FFG) | __AIC (FPG)
A | a7 [saig 9 131 107 ] - 048
B | o117 [ 15118 ES 109 125 1o 1y 032
C | 218 |es0ns | 4 124 113 BT 275 0.2

Period| Date: From| Date: To | Carbs/Sugar & Walking [PPG: From| PPG:To | PPG Change | Glucose (PPG AIC (PPG]
A_|_ 4117 [W3117 | I gram &1400 steps | 121 119 2 -3 0.2
B | 9117 | 13118 | +3gam & 300steps | 112 120 s 6 048
C | 27118 | 63018 | 2 gram & 200 steps | 119 16 E} 5 0,18

Lab Test: [ Lab Test TAIC (%) Change  AIC (%) Change]

Period| Dates | Resuls dueFPG | dueto PPG

1031/16
A |_aon1
B | 91217 048 012
C [ 1nens 032 048
629/18 022 018
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