

Impact of anaemia on diabetes diagnosis based on fasting glucose and haemoglobin A1c: a multinational study  
Aims: Anaemia has been suggested to falsely increase haemoglobin A1c (HbA1c) levels, regardless of actual blood glucose. We used multi-national data to quantify the impact of anaemia on diabetes diagnosis.
Method: We included 141,775 non-pregnant adults from eight health surveys conducted in four countries of the US, Australia, Korea, and China. Participants who were taking glucose-lowering medications were excluded. Logistic regression models adjusted for age, sex, ethnicity, body mass index, and survey year were used to assess the associations between anaemia and diabetes diagnosis based on HbA1c or fasting plasma glucose (FPG). Results were meta-analysed using a random-effects model.
Results: Across studies, the median age of participants ranged from 45 to 68 years, and the proportion of women ranged from 44% to 57%. Anaemia (vs. no anaemia) was significantly associated with lower odds of FPG-based diabetes diagnosis (meta-analysed OR 0.67, 95%CI 0.58–0.77). The impact of anaemia on HbA1c-based diabetes diagnosis appeared to be less strong, with a pooled OR of 0.85 (95% CI 0.72–1.00). After further adjustment for FPG, anaemia was associated with an increased risk of having an HbA1c-based diagnosis of diabetes (pooled OR 1.30, 95% CI 0.97–1.73). 
Conclusions: Anaemia was associated with a reduced risk of having diabetes based on glucose measurements, but at any level of fasting glucose, anaemia was associated with a higher likelihood of HbA1c-based diabetes diagnosis. These findings suggest that HbA1c levels can be elevated in individuals with anaemia, even when blood glucose is normal or low, making HbA1c unreliable for diagnosing diabetes in this population. 
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