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Treatment decisions

Critical event detection

CGM double check

Closed-loop system calibration

SMBG roles

Weinstock RS, et al. The Role of Blood Glucose Monitoring in Diabetes Management. ADA Publication, 2020



Post-analytical Factors

Analytical Factors

Pre-analytical Factors

o Holistic Understanding

o Factors Affecting Accuracy

Accurate SMBG

Weinstock RS, et al. The Role of Blood Glucose Monitoring in Diabetes Management. ADA Publication, 2020



Holistic Understanding of Accuracy

Pre-Analytical

Post-Analytical
46-68%

18-47%

7-13%

Analytical

Weinstock RS, et al. The Role of Blood Glucose Monitoring in Diabetes Management. ADA Publication, 2020



Pre-Analytical Factors

Any factor that can affect the 
reliability of a test result 
occurring before the sample is 
analyzed. 

Weinstock RS, et al. The Role of Blood Glucose Monitoring in Diabetes Management. ADA Publication, 2020



Pre-Analytical Factors

―Lot Specific Coding 

―Test Strip Underfilling or Overfilling 

―Poor Surface Cleansing: 

o Fruit handling 

o Use of Specific Lotions

―Inappropriate Strip Storage

―Extraneous fluid at the testing

Pseudo-hyperglycemia

Pseudo-hypoglycemia

Weinstock RS, et al. The Role of Blood Glucose Monitoring in Diabetes Management. ADA Publication, 2020



Coding determines the relationship between the electrical signal produced by the strip and the reported blood glucose.

Erbach, M. et al. (2016), J Dia Sci Technol, 10(5), pp. 1161–1168.

Coding: A Source of Error

Incorrect coding may lead to 

measurement errors of ±30% or more.

Approximately 16% of EDUCATED patients 
miscode their meters. 



Miscoding Causes Insulin Dose Errors

Charles H, et al. (2007).J  Dia Sci Technol, 1(2), 205-210. 

No Coding or Auto coding meters avoid this error.



Under Filling Protection

20% of people have difficulties in filling test strips results in 
inaccurate result and painful pricking.

Ned Tijdschr, Klin Chem Labgeneesk 2007; 32: 202-204

Only 20% of BGM systems had 
underfilling protection

Alto WA, et al. J Am Board Fam Pract. 2002William E Winter et al, J Clinical Chemistry, 2004



Under Filling Protection

1) Minimal blood sample

2) Blood Volume Control (BVC) or Underfilling detection

3) Second chance Sampling: the possibility of re-sampling

20% of people have difficulties in filling test strips results in 
inaccurate result and painful pricking.

William E Winter et al, J Clinical Chemistry, 2004



External pressure may lead to unreliable readings

Different external pressures led to ≥10% differences in 
glucose concentrations in 5%–13% of the participants.

On average, blood sugar readings were lower when 
people put pressure on the finger.

Hortensius, J., et al (2011), Diabetes care, 34(3), 556-560.



Hand washing has always been a problem!

With a sample of 0.3 μl, 1 μg of glucose (the weight of a dust 
particle) will increase the blood glucose by 300 mg/dl.

Ginsberg, B. H. (2009). J Diabetes Sci Technol, 3(4), 903-913. Ferretti, J., & Martin, K. (2008).. JCOM-WAYNE PA-, 15(4), 179



Pre-Analytical Factors

The impact of these factors has increased because of the 
smaller sample volume required by newer meters.

Technological advances have addressed many of the pre-
analytical sources of reduced accuracy.

Comprehensive patient education remains important to

address remaining pre-analytical issues.



Patient demonstration of SMBG to 
the diabetes educator or health care 
provider is critical. 

Kirk, Julienne K et al, J Diabetes Sci Technol, 4.2 (2010): 435-439.

Education is a MUST!



Analytical Factors



Physiological 

Environmental

Interferences

Manufacturing

o Hematocrit
o Peripheral blood perfusion
o Partial pressure of oxygen 

(pO2)
o Triglycerides
o Bilirubin
o Uric acid

o Temperature
o Humidity

o Altitude
o Ascorbic acid

o Acetaminophen
o Maltoseo Proper storage and 

distribution
o Quality control process
o Degraded manufacturing 

quality

All devices must include results of these tests in their labeling.

Analytical Factors

Erbach, M. et al. (2016), J Dia Sci Technol, 10(5), pp. 1161–1168.



ISO 15197:2013 and FDA blood 
glucose meter accuracy standards

ADA 2023 25



Post-Analytical Factors



Post-Analytical Factors

o Poor User Numeracy

o Misleading Unit Conversion

o Misleading Manual Log

o Software Processing Errors

Weinstock RS, et al. The Role of Blood Glucose Monitoring in Diabetes Management. ADA Publication, 2020



SMBG: 
Component of the 
Education/Treatment 
Programme 

Self-Monitoring of Blood Glucose in non-insulin treated type 2 diabetes, (2009), IDF Publication, accessed via https://www.idf.org/e-library/guidelines 

https://www.idf.org/e-library/guidelines


Holistic 
Approach ►Inaccurate SMBG has both clinical and economical 

consequences.

►Technological advancements is necessary but not 

sufficient.

►Communicate with patients about accurate SMBG.

►Patient education is a MUST!

Take Home messages
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