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INTRODUCTION
•	 Digital healthcare technology that provides personalized intervention has 

been associated with a reduction in glycated hemoglobin (HbA1c) levels in 
patients with type 2 diabetes mellitus (T2DM) compared with usual care.1,2

•	 Dario Diabetes Solution (DDS) is a smartphone digital health application for 
diabetes management that combines a blood glucose meter and a mobile 
application, allowing patients to track blood glucose levels in real-time.

•	 HbA1c level <8% is considered a threshold for glycemic control by the 
American Diabetes Association (ADA) and Healthcare Effectiveness Data 
and Information Set (HEDIS; standardized performance measures developed 
by the National Committee for Quality Assurance) and is a goal for certain 
subpopulations (eg, patients with a history of severe hypoglycemia).3,4

	– Severe hypoglycemia (characterized by altered mental and/or physical 
functioning that required assistance from another person)4 involving 
emergency department visits3 is also a quality measure for HEDIS.

OBJECTIVE
•	To evaluate the impact of DDS on the frequency 

of severe hypoglycemia events among well-
controlled patients (reaching HbA1c target of <8%) 
in DDS users compared with DDS non-users over  
6 months

METHODS
•	 In this retrospective cohort study, the patient selection window was 

January 2017 to October 2021 (Figure 1).

Figure 1: �Study timeline

DDS Users (n=568)

Baseline Period:
1 year look back from index

Follow-Up Period:
6 months* look forward from index

January 2017 October 2021
Index Event

DDS users: registration date
DDS non-users: 1st claim date in quarter

DDS Non-Users (n=1699) 

Adults with T2DM, with baseline 
HbA1c ≥7% who did not use 
DDS but received usual care 

Adults with T2DM, with baseline 
HbA1c ≥7% who used DDS 

*HbA1c values were captured at 6 months (180 + 60 days).
DDS, Dario Diabetes Solution; HbA1c, glycated hemoglobin; T2DM, type 2 diabetes mellitus.

•	 User and non-user cohorts were sequentially matched 1:3 using exact and 
propensity score matching (Figures 2 and 3).

Figure 2: �Exact and propensity score matching

Quarter of index date falls Sex Payer type Antidiabetic medication

EXACT MATCH
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Dependent Variables: 

Independent Variables: Logistic Regression Caliper = 0.2

DDS users as 1 and DDS non-users as 0

Other
comorbidities

CCI, Charlson Comorbidity Index; DDS, Dario Diabetes Solution; HbA1c, glycated hemoglobin.

Figure 3: �Mirrored histogram of propensity scores
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Before matching, 29 non-users had LPS < –12.  
DDS, Dario Diabetes Solution; LPS, logit of propensity score; PSM, propensity score matching.

•	 Inclusion criteria
	– Patients ≥18 years old with T2DM who used DDS or received usual care
	– Patients receiving ≥1 diabetes medication (oral or injectable) before 
index date

	– Patients with HbA1c ≥7% during baseline (index −365 days to index +30 days)
	– Patients with ≥1 HbA1c measurement during follow-up (index +31 days 
to index +420 days)

•	 Secondary endpoints included severe hypoglycemia (defined as event 
requiring medical intervention) rates for all patients and patient subgroup 
with baseline HbA1c ≥8%.

	– Severe hypoglycemia in DDS users vs non-users was examined.
•	 Difference-in-difference results were reported using least squares means 

from linear models.
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RESULTS
Baseline characteristics
•	 DDS user and DDS non-user cohorts were well matched (Figure 4).

Figure 4: Demographics and baseline characteristics
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Matched DDS Users (n=568)

Min Q1 Mean Median Q3 Max SD
7 7.7 9.14 8.6 10.1 15.1 1.78

Min Q1 Mean Median Q3 Max SD
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Mean 57.3 57.6
Median 58

Max

Age at Index
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Female Male
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Female Male
46.1% 53.9%

8.6 10.3 16.5 1.85

Matched DDS Non-Users (n=1699)
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*Medicaid/Managed Medicaid. DDS, Dario Diabetes Solution; HbA1c, glycated hemoglobin.

Patients with HbA1c ≥8% at baseline
•	 In this subgroup, mean baseline HbA1c was 10.0±1.7%.
•	 At 6 months, HbA1c <8% was achieved by 8.9% more DDS users vs 

non-users (Figure 5).
•	 Severe hypoglycemia was rare in patients with baseline HbA1c ≥8% who 

achieved HbA1c <8% at 6 months (Figure 6).
Severe hypoglycemia rate in all patients
•	 There was no increased risk for severe hypoglycemia associated with 

DDS (Figure 7).
•	 Most hypoglycemia events were from office visits and other outpatient 

visits (Figure 8).

Figure 5: Proportion of patients reaching target HbA1c <8% at 6 months
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DDS, Dario Diabetes Solution; HbA1c, glycated hemoglobin.

Figure 6: �Proportion of patients with severe hypoglycemia in 
subgroup with HbA1c <8% at 6 months
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DDS, Dario Diabetes Solution; HbA1c, glycated hemoglobin.

Figure 7: �Mean severe hypoglycemia at 6 months
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DDS, Dario Diabetes Solution; IRR, incidence rate ratio.  
Mean values are shown inside bars. Error bars represent 95% CI.

Figure 8: �Severe hypoglycemia event distribution
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DDS, Dario Diabetes Solution; ER, emergency room; OP, other outpatient; OV, office visits.

CONCLUSIONS
•	In this retrospective study, a larger proportion of 

adults with uncontrolled T2DM  (subgroup with 
baseline HbA1c ≥8%) achieved an HbA1c target 
of <8% after using DDS compared with non-users 
at 6 months of follow-up.

	– 45.0% of DDS users achieved an HbA1c 
<8% without an increased risk for severe 
hypoglycemia vs 36.1% of non-users.

•	There was no increased risk of severe 
hypoglycemia in DDS users or non-users with 
uncontrolled T2DM in the overall population.
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