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Bottomline: Several gene variants have been associated with an increased susceptibility to type 2 
diabetes. Variants within the TCF7L2 gene show some of the largest effects. It is likely that 
additional gene variants for susceptibility to diabetes will be discovered. 

Currently, genetic testing for type 2 diabetes susceptibility is not clinically available in Canada. 
Furthermore, it is not clear whether such test results would provide health benefits for patients with 
or without type 2 diabetes. In contrast, it is important to recognize rare monogenic forms of 
diabetes such as MODY (maturity-onset diabetes of the young) as genetic testing is clinically 
available and the results can influence treatment and prognosis. 
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What is type 2 diabetes? 

Type 2 diabetes is also known as adult-onset diabetes or non-insulin dependent diabetes mellitus 
(NIDDM). It is characterized by hyperglycemia. It can be caused by defective insulin secretion, 
defective responsiveness to insulin or increased glucose output by the liver. Approximately 90% of 
individuals with a diagnosis of diabetes have the type 2 form1. The worldwide prevalence of type 2 
diabetes has been rapidly rising in the past three decades.1,2 The age of onset is usually over 40. It is 
controlled by diet, exercise and, often, oral hypoglycemic drugs or insulin. Risk factors include 
obesity, age and family history. Uncontrolled/undetected disease can lead to blindness, heart and 
kidney disease, reduced blood supply to limbs, nerve damage, or stroke. There is evidence of a 
genetic component to the risk of type 2 diabetes, including a sibling risk ratio of about 2-4 fold2. 

There are several gene variants associated with an increased susceptibility to type 2 diabetes2,3. 
Each gene variant contributes a modest effect2. Variants within the TCF7L2 gene show some of the 
largest effects compared to other susceptibility gene variants, which itself has only a modest effect 
(odds ratio ~1.4)3. 

Red Flags to consider genetic testing or genetic consultation4,5 

Most of the time, a diagnosis or family history of type 2 diabetes is not a strong indication for a 
referral for genetic counselling.  

Attention should be paid to individuals where there: 

 Are atypical features of diabetes based on age <35 (with age <25 being more suggestive) 
 Are negative antibodies 
 Is the presence of neonatal hypoglycemia  
 Are multiple family members with diabetes not characteristic of type 1 or type 2 diabetes 
 The presence of other medical conditions that, in conjunction with the diabetes, suggest a 

genetic syndrome (e.g. lipodystrophy, biochemical iron overload) 

https://geneticseducation.ca/resources-for-clinicians/more-genomic-topics/hereditary-hemochromatosis


 
   
These rare forms of diabetes can be caused by a pathogenic/likely pathogenic variant in a single 
gene (i.e. they are monogenic) and, in these cases, genetic counselling and/or genetic testing may 
be appropriate and may influence treatment and prognosis.[Broome 

What does the genetic test result mean? 

Currently standard clinical genetic testing is not available.  

Are there harms or limitations of genetic testing? 

When such susceptibility testing is available, patients with a low susceptibility risk may have a false 
sense of reassurance that they will never develop type 2 diabetes. A positive result does not 
guarantee an eventual diagnosis of type 2 diabetes and might lead to increased anxiety. 

Screening and Management 

Check out this clinical decision support tool regarding diabetes, family history, risk assessment and 
management.  
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Other type 2 diabetes resources: 

The Canadian Diabetes Risk Assessment Questionnaire (CANRISK) is a statistically valid tool. 
Available at https://www.healthycanadians.gc.ca/en/canrisk  CANRISK has not been validated in 
individuals <40 years of age. 
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