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MLO and Northern Illinois University (NIU), DeKalb, IL, are co-sponsors in offering continuing 
education units (CEUs) for this issue’s article on IMPACT OF HEMOGLOBIN VARIANTS ON HB 
A1C  INTERPRETATION: DO WE ASSUME TOO MUCH? and GLUCOSE METERS: WHERE ARE WE 
NOW? WHERE ARE WE HEADING? CEUs or contact hours are granted by the College of Health 
and Human Sciences at Northern Illinois University, which has been approved as a provider 
of continuing education programs in the clinical laboratory sciences by the ASCLS P.A.C.E.®  
program. Approval as a provider of continuing education programs has been granted by the 
state of Florida (Provider No. JP0000496). Continuing education credits awarded for successful 
completion of this test are acceptable for the ASCP Board of Registry Continuing Competence 
Recognition Program. Readers who pass the test successfully (scoring 70% or higher) will receive 
a certificate for 1 contact hour of P.A.C.E.® credit. Participants should allow three to five weeks 
for receipt of certificates. The fee for this continuing education test is $20. This CE test covers 
all articles in the cover story section which are peer-reviewed. CE learning objectives and the 
CE questions are prepared by Jeanne M. Isabel, MSEd, MLS, SHCM, CLS Program Director and 
Associate Professor, School of Allied Health and Communicative Disorders, Northern Illinois 
University, DeKalb, IL.
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CE QUESTIONS
What percent of the world’s 1. 
population carries a hemoglobin 
variant?

a. 2%
b. 7% 
c. 10%
d. 15%

The most abundant form of 2. 
hemoglobin is comprised of

a. 2 alpha and 2 gamma chains. 
b. 2 alpha and 2 epsilon chains.
c. 2 alpha and 2 beta chains.
d. 2 zeta and 2 epsilon chains. 

The most common hemoglobin 3. 
variants are

a. Hb S, E, C, D.
b. Hb S and C.
c. Hb A and S.
d. Hb S, C, E.

A hemoglobin variant in the 4. 
homozygous state is considered 
the trait; in the heterozygous 
form, it is considered the 
disease.

a. True
b. False 

Glycated hemoglobin is a 5. 
measure of what substance 
during the RBC lifespan?

a. protein
b. oxygen
c. glucose
d. iron

Some hemoglobin variants 6. 
shorten the lifespan of the RBC.

a. True 
b. False

Name the pilot program 7. 
whose goal is to gather data 
to determine prevalence of 
hemoglobinopathies.

a. CDC
b. RuSH 
c. ADA
d. NIH

The current most widely used 8. 
index of average glycemia is

a.random glucose.
b.fasting glucose.
c. GTT.
d. Hb A1C .

Diabetes is a concern only for 9. 
North America and Europe.

a. True
b. False 

Glycated hemoglobin levels 10. 
may be determined by which 
method?

a. affi nity chromatography 
b. electrochemical analysis
c. colorimetric photometry
d. enzymatic absorption

A country with a high 11. 
prevalence of diabetes and 
hemoglobin variants is

a. Canada.
b. Australia.
c. India.
d. China.

Hemoglobin S results from 12. 
what substitution on the beta 
chain?

a. valine for glutamic acid 
b. lysine for glutamic acid
c. leucine for valine
d. tyrosine for leucine

The prevalence of Hemoglobin 13. 
E is 30% in which part of the 
world?

a. North America
b. Africa
c. Southeast Asia 
d. Middle East

According to the data collected, 14. 
the hemoglobin variant with the 
shortest RBC lifespan is

a. Hb A.
b. Hb C.
c. Hb D.
d. Hb E.

Factors affecting the 15. 
interpretation of Hb A1C  when 
hemoglobin variants are present 
include analytical interferences 
and RBC survival rate.

a. True 
b. False 

Maintaining normal Hb A1C  16. 
levels in a diabetic patient can

a. not affect diabetic complications.
b. speed up diabetic complications.
c. slow down diabetic   

complications.
d. none of the above

It is not necessary to consider 17. 
methodology for  measuring Hb 
A1C  in areas where hemoglobin 
variants are present. 

a. True
b. False 

All hemoglobin variants are life-18. 
threatening.

a. True
b. False 

The formation of Hb A1C  occurs 19. 
in the presence of circulating

a. free sugars.
b. free proteins.
c. globin chains.
d. enzymes.

Interference factors associated 20. 
with use of glucose meters 
include

a. improper sampling.
b. increased humidity.
c. maltose.
d. all of the above.
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