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Individual Estimation of Blood Glucose and Self-Assessment of Driving 
Performance in Individuals with Type 1 Diabetes Driving in Hypoglycemia 
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Background/Introduction: 
Hypoglycaemia remains one of the most relevant acute complications of diabetes mellitus. Key 
prerequisites enabling safe driving are significantly deteriorated during hypoglycemia. Moreover, 
hypoglycemia may impair the decision-making process when self-assessing the ability to drive. 
Adequate perception of hypoglycaemia and self-assessment of driving performance are crucial to 
avoid driving mishaps and accidents. We assessed the individual accuracy of estimating blood 
glucose levels, the self-assessment of driving performance, and the perception of hypoglycaemia-
related symptoms in diabetic patients during differing glycemic states while driving in a simulator. 
 
Methods: 
We included active drivers with type 1 diabetes (T1D), age 21-50 years, with diabetes duration ≥ 1 
year and HbA1c ≤ 8.5 %. Hypoglycaemia awareness was assessed with the Clarke questionnaire. 
Applying an adapted hypoglycemic clamp protocol, patients drove with a professional driving 
simulator in 4 glycemic ranges: euglycemia (d1, 5-8 mmol/l), progressive hypoglycaemia (d2, 
declining from 4.0 to 2.5 mmol/l), stable hypoglycemia (d3, 2.0-2.5 mmol/l), and again in 
euglycaemia (d4, 5-8 mmol/l). Participants were blinded to their glucose. After each driving session 
they estimated their blood glucose level, rated symptoms and driving ability. The rating was based 
on a questionnaire previously used in a driving simulator study with T1D patients: difficulty during 
driving and 8 hypoglycaemia related symptoms (jittery, pounding heart, trembling, sweating, 
difficulty concentrating, incoordination, visual disturbance, dizziness) were rated on a 7 point likert 
scale with 0 not present to 6 extreme. 
 
Results: 
16 participants with preserved hypoglycaemia awareness (11 male, HbA1c .7.2±0.5 %, diabetes 
duration 14.5±7.7y, Clarke score 0.6±0.7 [range 0-2]) were included. Mean blood glucose at the 
end of d1, d2, d3 and d4 was 5.7±0.7mmol/l, 2.5±0.4 mmol/l, 2.4±0.3 mmol/l, and 6.5±1.2 mmol/l 
(p<0.001), respectively. The corresponding estimated blood glucose values were 4.7±0.9mmol/l, 
3.7±0.9mmol/l, 2.9±0.4mmol/l, and 6.1±1.1mmol/l (p<0.001), respectively. Difference between 
estimated and measured glucose were significant for d1 (p<0.001), d2 (p<0.001) and d3 (p=0.008); 
no difference was observed for d4 (p=0.41). Participants rated difficulty during driving with a mean 
likert score of 0.3±0.5, 1.4±1.3, 2.5±1.4, and 0.6±1.4 (p<0.001). Mean symptom sum score was 
highest in hypoglycaemia, with 2.6±2.1, 6.1±4.3, 12.0±7.0, and 2.2±4.4 (p<0.001) at the end of the 
corresponding phases (d1-d4). 
 
Conclusion: 
Despite perception of hypoglycemic symptoms and preserved hypoglycemia awareness, patients 
tended to overestimate their blood glucose and rated their driving ability only moderately 
compromised during hypoglycemia. The discrepancy was more pronounced during blood glucose 
decline compared to stable hypoglycemia. These findings underline the importance of early 
detection of and warning to hypoglycemia to avoid driving mishaps. 


