
A digital health solution with a CGM-informed insulin calculator reduces 
diabetes distress in individuals with type 1 and type 2 diabetes 

People with diabetes, treated with insulin, are challenged with self-managing their 
insulin dosage and glucose levels in line with their nutrition, activity and sleep.  This 
burden can often lead to distress.1 We developed a digital health solution with an in-
app calculator that automatically recommends insulin doses using continuous 
glucose monitoring (CGM), to help ease this burden. In a 30-day study, we found 
significant reductions in measures of diabetes distress as compared to baseline. 
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Welldoc’s digital health solution provides AI-driven personalized digital coaching and 
support for diabetes.  We enhanced the in-app calculator within the solution to 
automatically recommend insulin doses based on CGM data, in order to assist the 
user with insulin dosing, while also supporting overall health. 

There is some evidence from blood glucose monitoring data that insulin bolus 
calculators (IBC) may improve glycemic control and treatment satisfaction.2 Since 
the product enhancement created a new investigational device that required a safety 
study, we also sought to study the impact of the device on diabetes distress.
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A digital health solution that assists people with diabetes self-management and insulin 
dosing may reduce diabetes distress, particularly around their treatment regimen and 
interpersonal relationships.  Future research may help reveal the mechanisms for this 
reduction in diabetes distress. Digital health tools can then be optimized to enhance 
engagement and clinical outcomes.
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SUMMARY of  FINDINGS

BACKGROUND

We recruited individuals with type 1 and type 2 diabetes who were prescribed meal-
time insulin and were using a CGM. Study participants downloaded the app on their 
personal mobile device and used it for 30 days. The 17-point diabetes distress 
survey (DDS17)3,4 was administered at the first study visit as well as the final study 
visit 30 days later. The study was conducted at two sites in Chicago (n=28 surveys) 
and Baltimore (n=26 surveys). 

Since study participants were not recruited based on diabetes distress levels, we 
examined the change in diabetes distress of the entire cohort and also in a cohort 
excluding participants who had little or no diabetes distress at baseline. We also 
examined DDS17 sub-scores, which included emotional burden, physician distress, 
regimen distress, and interpersonal distress. The paired t-test (2-tails) was used to 
assess for significance. The data collection is from an empirical study and is 
complete. 

Figure 1: Screenshots of the IBC Mobile Application*

*The insulin bolus calculator (IBC) is an investigational device not yet cleared 
by the U.S. Food and Drug Administration

Figure 2: The 17-point Diabetes Distress Survey

Regimen distress 
sub-score 

Interpersonal 
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Moderate distress 
2.0 – 2.9

High distress 
>=3.0

Group N Baseline 
DDS

End-of-Study 
DDS P value

All 
participants 54 1.72 1.68 0.106

Distressed 
group* 25 2.15 2.04 0.038

Regimen 
distress 21 2.50 2.29 0.047

Interpersonal 
distress 14 2.67 2.05 0.004

Physician 
distress 15 1.78 1.70 0.54

Emotional 
burden 23 2.84 2.64 0.16

Figure 3: Demographic Information
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Gender Diabetes Type Age Range

65+
30%

55-64
20%

18-39
22%

40-54
28%

Table 1: Change in DDS17 During the Study

*Defined as the group of participants with baseline DDS17 score greater than the median DDS17 score
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