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INTRODUCTION
•	 Diabetes, a chronic condition that requires continuous management, has been 

estimated to affect 37.3 million individuals in the United States.1

	– Direct annual medical costs in the United States have been estimated to be 
$237 billion.2

•	 Digital healthcare technology that provides personalized intervention can improve 
diabetes care management and has the potential to reduce medical costs.3,4

•	 Dario Diabetes Solution (DDS) is a digital health solution with a smartphone 
application for diabetes management.

	– DDS combines a blood glucose meter and a mobile application, allowing patients 
to track blood glucose levels in real-time.

	– DDS automatically logs blood glucose measurements and allows the user to log 
meals, carbohydrate consumption, insulin intake, physical activity, and other 
parameters.

OBJECTIVE
•	To compare all-cause healthcare resource 

utilization (HCRU; inpatient hospitalizations + 
emergency room visits) charges for DDS users 
vs matched non-users

METHODS
•	 In this retrospective cohort study, the patient selection window was January 2017 to 

April 2021 (Figure 1).

Figure 1: �Study timeline
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•	 Inclusion criteria 
	– Patients ≥18 years old with type 2 diabetes mellitus (T2DM) 
	– Patients receiving antidiabetic medication(s) within 365 days before index date
	– Patients with access to care 1 year before and after index date (confirmed by 
evidence of 1 medical/hospital and pharmacy claim)

	– Patients with ≥1 inpatient or ≥2 outpatient visits at least 30 days apart during 
baseline period

•	 Excluded were patients with type 1 or other types of diabetes and patients who 
used continuous glucose monitoring during the study period.

•	 Secondary endpoints included HCRU rates and office visit (OV) charges. 
•	 A 2-part model was used with logistic regression model followed by a generalized 

linear model with gamma distribution.
	– First, likelihood (odds ratio; OR) of DDS users vs non-users to incur charges 
was determined.

	– Second, total charges per patient per year were calculated including all-cause 
HCRU and OV charges.

•	 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
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CCI, Charlson Comorbidity Index; DDS, Dario Diabetes Solution; HCRU, healthcare resource utilization.

Figure 3: �Mirrored histogram of propensity scores
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RESULTS

Baseline characteristics
•	 Of 9779 patients, 2445 DDS users and 7334 non-users were matched (Figure 4).

Figure 4: Demographics and baseline characteristics

Matched DDS Users (n=2445)

Age at Index

Min 20 18

Mean 58.2 58.3

Median 59

Max

Age at Index

Min

Mean

Median 59

Max89 93

Female Male
46.7% 53.3%

Female Male
46.7% 53.3%

Matched DDS Non-Users (n=7334)

Sex & Ethnicity

Patient Age

Geography & Payment Type

West
5.5%

Other Territories
0.5%

Southwest
15.2%

Northwest
4.8% Midwest

24.9%

Southeast
25.4%

68.59%

22.29%

4.54%

4.54%

0.04%

Commercial

Medicare

Other

Cash

Medicaid*

Mid-Atlantic
19.5%

Northeast
4.3%

West
6.0%

Other Territories
0.5%

Southwest
19.5%

Northwest
1.7% Midwest

13.5%

Southeast
32.7%

Mid-Atlantic
16.0%

Northeast
5.1%

0 10 20 30 40 50 60 70 80

68.60%

22.29%

4.53%

4.54%

0.04%

Commercial

Medicare

Other

Cash

Medicaid*

0 10 20 30 40 50 60 70 80

CAUCASIAN, 62.3%

UNKNOWN, 16.9%

HISPANIC, 8.1%
AFRICAN

AMERICAN, 10.4%

OTHER, 0.9% ASIAN, 1.3%

CAUCASIAN, 62.5%

UNKNOWN, 16.3%

HISPANIC, 10.5%
AFRICAN

AMERICAN, 10.5%

OTHER, 0.8% ASIAN, 1.3%

0.
1% 2.
4%

9.
8%

27
.2

% 34
.3

%

22
.7

%

3.
5%

0.
7% 3.

6%

11
.2

%

23
.8

% 32
.6

%

20
.1

%

8.
0%

18–25 26–35 36–45 46–55 56–65 66–75 76+ 18–25 26–35 36–45 46–55 56–65 66–75 76+

*Medicaid/Managed Medicaid. DDS, Dario Diabetes Solution.

•	 Although not statistically significant, DDS users were 9.1% less likely to incur all-
cause HCRU charges compared with non-users (OR, 0.91; P=0.07).

•	 In the group that incurred charges, DDS users had 26.0% lower all-cause HCRU 
charges vs non-users, which was statistically significant (Figure 5).

•	 The percentages of patients who incurred T2DM-related HCRU charges were low 
(DDS users, 3.1%; DDS non-users, 3.0%).

Figure 5: �Follow-up charges in patients incurring >$0 all-cause 
HCRU charges at 1 year
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DDS, Dario Diabetes Solution; HCRU, healthcare resource utilization; PPPY, per patient per year.

•	 DDS users were more likely to incur all-cause OV charges compared with 
non‑users (OR, 1.15; P=0.04).

•	 In the group that incurred charges, DDS users had significantly lower all-cause OV 
charges vs non-users at 1 year (19.4% difference; Figure 6).

Figure 6: �Follow-up charges in patients incurring >$0 all-cause  
office visit charges at 1 year 
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*Adjusted PPPY savings.
DDS, Dario Diabetes Solution; PPPY, per patient per year

•	 DDS users acheived cost savings for both all-cause HCRU and OV compared with 
non-users (Table 1).

Table 1. �Estimated paid costs after applying cost-to-charge ratio for 
follow-up charges in patients incurring >$0 all-cause HCRU 
charges at 1 year*

DDS Users
n=699

DDS Non-Users
n=2200 Cost Savings

All-cause HCRU $12,843 $17,356 $4513 
All-cause OV $2345 $2909 $564

*Paid costs were estimated by applying derived cost-to-charge ratios to total charges on medical claims, then 
calculating the ratio of total estimated cost over total charged cost across the study period for an aggregated 
cost-to-charge ratio (HCRU, 0.36; OV, 0.32).
DDS, Dario Diabetes Solution; HCRU, healthcare resource utilization; OV, office visit; PPPY, per patient per year.

CONCLUSIONS
•	In this retrospective study, patients with T2DM who 

utilized DDS incurred significantly lower all-cause 
HCRU and OV charges compared with non-users.

	– In the group that incurred charges, DDS users had 
26% lower all-cause HCRU charges compared with 
non-users (P<0.0001) and adjusted savings  
of $12,552.

	– In the group that incurred charges, DDS users had 
19% lower all-cause OV charges compared with  
non-users (P<0.0001) and adjusted savings of $1790.

•	Paid costs were estimated by applying derived cost-to-
charge ratios to total charges on medical claims, then 
calculating the ratio of total estimated cost over total 
charges across the study period.

	– DDS users realized a total cost savings of $4513 
PPPY for all-cause HCRU costs and $564 PPPY for 
all-cause office visit costs compared with non-users.

	– The lower charges and estimated costs in the DDS 
group offset the cost of the DDS application and 
provide incremental savings.
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