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CAN DIGITAL DPP EFFECTIVELY 
ENGAGE OLDER ADULTS?

Diabetes disproportionately affects older adults. The associated healthcare costs, morbidity, and 

mortality rates also increase with age. However, the majority of studies assessing clinical out-

comes as part of the CDC’s National Diabetes Prevention Program (DPP) utilized a cohort with 

an age range beginning at just 18. In this work, we report results from a retrospective subgroup 

analysis of participants in Lark’s DPP aged 50-85 years at time of enrollment (n=360). We found 

average weight loss after approximately one year to be 4.3% (p-value < 0.001), demonstrating 

Lark’s DPP to effectively engage and drive clinically significant health improvement for the older                     

adult population.

1 Background

Diabetes affects 1 in 8 adults in the US and is a major driver of preventable healthcare costs,         

morbidity, and mortality. People with diabetes are at risk for comorbidities and complications such 

as hypertension, cardiovascular disease, nephropathy, peripheral neuropathy, and retinopathy. They 

accrue $237 billion in annual healthcare costs, and spend 2.3 times more on medical expenses than 

others. Diabetes cost is not limited to health expenses, with another ~$90 billion annual cost from 

losses in productivity largely due to disability ($37.5 billion), presenteeism ($26.9 billion), and early 

mortality ($19.9 billion) [1, 2].
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 Diabetes is more common in older adults and the associated healthcare costs increase with 

age. While the condition only affects 4% of 18-44 year olds, it affects 25.5% of those aged 65 years 

and older [2], with the majority of cases developing in people over 45. Furthermore, 61% of the 

total medical expenditure attributed to diabetes is spent on the Medicare aged population, with an 

annual per capita diabetes related costs of $13,239, twice as high as those under 65 ($6,675) [1].

 Type 2 diabetes (DM2), which accounts for 95% of all diabetes cases, is often preceded by 

prediabetes, a condition where one suffers from moderately elevated blood glucose due to insulin 

resistance. Like diabetes, prediabetes is more prevalent (33.9% in US) in adults and affects nearly 

half of the population aged 65 years and older [2]. 29% of people with prediabetes will develop 

diabetes within 3 years [3].

 The progression from prediabetes to DM2 is generally attributed to modifiable risk factors 

and is preventable in many cases. The Centers for Disease Control and Prevention (CDC)’s national 

Diabetes Prevention Program (DPP) was designed to reduce risk of incident diabetes. Their land-

mark study, a year-long lifestyle change program, was focused on achieving 5-7 percent weight loss 

and 150 minutes of moderate activity per week. The program led to a 58% reduction in the risk of 

developing diabetes. In those aged 60 and older, the reduction was even greater (71%) [4].

 Unfortunately, despite having 25% of adults eligible for DPPs express interest, only 2.4% 

ever participate [5]. Given a growing aging population, the unmet demand for DPPs will only       

increase. This exacerbates the need for scalable DPP providers who can effectively engage and 

deliver improved clinical outcomes for this age group. Digital DPPs have been touted as a strategy 

to reach a broad audience rapidly. However, there is concern that the older population may have 

unique challenges in adopting technology-based solutions [6]. Despite their high motivation for 

using digital solutions to improve health; older adults have reported barriers including fear of pri-

vacy breach, lack of trust, and not enough support and feedback [7, 8]. While studies on clinical 

effectiveness of DPPs have been focused on a wide age range of 18 years and older, the effect in the 

older population is of primary interest due to higher prevalence, risk, and associated costs [9, 10, 
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11, 12]. Therefore, this study complements the previous analysis of Lark’s DPP outcomes in adults 

aged 18-76 [12] with the current study, which assess the clinical effectiveness of Lark’s DPP in the 

subgroup of adults aged 50 years and older.

2 Design

This study was a retrospective, longitudinal cohort study among participants in Lark’s DPP.

2.1 Cohort Selection

We conducted a large retrospective, longitudinal cohort study of participants in Lark’s DPP. All 

users qualified under CDC criteria to enroll in a DPP. This study is a subgroup analysis for par-

ticipants aged 50 to 85 who had baseline BMI > 25, follow-up weight data within 10-14 months of 

program enrollment, and at least one in-app conversation after 10 months in the program. We then 

further limit the population to users with a reported weight measurement within their first two 

weeks in the program. This narrowed the cohort to 360 participants.

2.2 Intervention

Lark’s DPP is a digital program that leverages artificial intelligence (AI) to deliver the CDC’s      

Prevent T2 curriculum on smartphones. Through this conversational text messaging program, 

Lark provides unlimited 24/7 real-time personalized counseling on nutrition, physical activity, 

stress management, and sleep coaching. During the on-boarding process, we collect both demo-

Table 1: Study participants initial BMI catgory by age 

Age Total Overweight Obese I Obese II Obese III

50-58 210 46 69 44 51

59-64 110 34 37 21 18

65-68 40 15 15 7 3

*Weight BMI categories are [25-30), [30-35), [35-40), > 40 respectively
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graphic and initial weight information from the user. All users were eligible to receive a free 

wireless scale, which seamlessly couples with the Lark platform. This allows us to continuously 

monitor a participant’s progress regardless of their interaction with the app.

2.3 Analysis

The primary outcomes is weight loss at 41 year since joining the program. The initial weight is 

calculated as the first entered weight (manually or via connected device) and is limited to the first 

two weeks in the program in order to capture a full year of data. For final weight measurement, we 

allowed a broader window to account for gaps in weight recording at later times in the program. 

Participants needed at least one measurement between 10 and 14 months. The initial and final 

weights are then used to measure a user’s percent weight loss. P-value calculations were done using 

a standard 2 sided t-test. 

3 Results

Data from 360 participants in Lark’s DPP were analyzed. The sample included 85 (23%) males and 

275 females, with an average age of 57:85:4, initial weight of 96:3  20:5 kg and initial BMI of 34:8  

6:8. We calculated an average weight loss of 4.3% of total body weight for the whole population, 

and an average 4.4kg weight lost. See Table 1 for distribution of initial weights by age range.

 Changes in BMI category can dramatically reduce health risks and healthcare expenditures 

[13, 14] Table 2 summarizes the changes in BMI category and weight loss by initial BMI for the 

users in this study. While it appears that people in the obese III category lose the most weight, a 

t-test comparing weight loss between that category and the Overweight category is only marginally 

significant (p = 0.07), indicating that initial weight category affects efficacy, but does not over-

whelm other factors.

 Of those participants with initial weight placing them in the obese III category,  

otherwise known as morbid obesity, 22% lost enough weight to move to a lower category of  

obesity. The overall BMI dropped from 34.8 to 33.2 and 99 people (28%) dropped at least one BMI  



5CLINICAL OUTCOMES FROM OLDER ADULTS IN A DIGITAL DIABETES PREVENTION PROGRAM

category. Male and female users lost weight at similar rates without statistically significant differ-

ence between them.

4 Discussion

Based on proven engagement and clinical outcomes, Lark’s DPP has obtained Full Recognition sta-

tus from the CDC, the highest possible clinical status for a DPP. In this paper we described a study 

of 360 adults aged 50 to 85 in Lark’s digital DPP.We calculated an average weight loss of 4.3% total 

body weight at approximately one year since joining the program. There was no statistically signif-

icant difference in weight loss between men and women or between age groups. The analysis also 

found that 22% of participants who were initially class III obese and 27.5% of participants overall 

dropped at least one BMI category. Previous research has associated higher BMI categories with 

increased risk for DM2, with class III obese and class II obese having DM2 odds ratios of 11.58 and 

5.89, respectively [15]. We therefore conclude that Lark’s DPP outcomes are clinically significant 

in decreasing the risk of incident diabetes and improving comorbid conditions, and consequently 

decrease costs related to chronic conditions.

 A previous study found a 2.4% weight loss at 515 weeks in the program for 70 participants 

from a slightly younger population with an average age of 46.9 [12]. In order to compare both         

Table 2: BMI Shifts and Weight Loss Over Study Period (1 year)*

Initial BMI
Normal Overweight Obese I Obese II Obese III

Total
Weight 
Loss (%)

Overweight 19 70 6 0 0 95 3.7

Obese I 4 29 84 4 0 121 3.8

Obese II 1 3 24 41 3 72 4.8

Obese III 0 0 3 16 53 72 5.7

Total 24 102 117 61 56

*Weight BMI categories are [18.5-25) (normal), [25-30) (overweight), [30-35) (obese I), [35-40) (obese II) and > 40 (obese III).

Final BMI
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cohorts, we calculated the weight loss of this study’s population at their 15 week mark. 322 users 

had a weight recorded between 14-16 weeks in the program, with an average weight loss of 3.0%. 

We believe the main contributors to the 25% improvement in weight loss outcomes may include 

product improvements over the last year and from Lark’s capabilities to improve its AI models as it 

acquires more users and collects more data. This analysis demonstrates that Lark’s digital AI DPP 

program can not only scale while retaining outcomes, but actually continues improving its medical 

outcomes as a result of scaling.

 While weight loss in prediabetic people is crucial in order to prevent acquiring diabetes, 

Lark’s DPP does not focus solely on weight loss outcomes. Rather, it is specifically designed to 

educate its users on general wellness, healthy eating habits, the importance of high quality sleep, 

and continuous activity. Therefore, we are planning on following up this article with a deeper 

analysis of primary and secondary outcomes and discuss further how those translate into health                  

cost savings.

 Older adults, especially the Medicare population (aged 65 and older), are affected by higher 

prevalence of prediabetes and diabetes. With age, these conditions become more costly and can 

significantly decrease productivity and quality of life. This study of 360 participants in Lark’s DPP 

demonstrates that Lark is a scalable and effective solution for engaging and achieving long-term, 

clinically significant, weight loss in older adults.

Bibliography

1. Centers for Disease Control and Prevention. “National Diabetes Statistics Report, 2017”. 

en. In: Atlanta, GA: Centers for Disease Control and Prevention, US Department of 

Health and Human Services (2017), p.20.

2. “Economic Costs of Diabetes in the U.S. in 2017”. In: 41.5 (2018), pp.917–928. issn: 0149-

5992. DOI: 10.2337/dci18-0007.

3. Tamkeen Khan, Stavros Tsipas, and Gregory Wozniak. “Medical Care Expenditures     

for Individuals with Prediabetes: The Potential Cost Savings in Reducing the Risk of 

https://doi.org/10.2337/dci18-0007


7CLINICAL OUTCOMES FROM OLDER ADULTS IN A DIGITAL DIABETES PREVENTION PROGRAM

Developing Diabetes”. In: Population Health Management 20.5 (2017). PMID: 28192030, 

pp. 389–396. DOI: 10.1089/pop.2016.0134. eprint: https://doi.org /10.1089/pop.2016.0134. 

URL: https://doi.org/10.1089/pop.2016.0134.

4. “Reduction in the Incidence of Type 2 Diabetes with Lifestyle Intervention or Met-

formin”. In: New England Journal of Medicine 346.6 (2002). PMID: 11832527, pp. 393–

403. DOI: 10.1056/NEJMoa012512. eprint: https://doi.org/10.1056/NEJMoa012512.  

URL: https://doi.org/10.1056/NEJMoa012512.

5. Maya Venkataramani et al. “Prevalence and Correlates of Diabetes Prevention Program 

Referral and Participation”. eng. In: American Journal of Preventive Medicine 56.3 (Mar. 

2019), pp. 452–457. issn: 1873-2607. DOI: 10.1016/j.amepre.2018.10.005.

6. Pew Research Center. Older Adults and Technology Use. en-US. Apr. 2014. URL: http://

www.pewinternet.org/2014/04/03/olderadults-and-technology-use/ (visited on 03/07/2019).

7. Peter Rasche et al. “Prevalence of Health App Use Among Older Adults in Germany: 

National Survey”. In: JMIR Mhealth Uhealth 6.1 (Jan.2018), e26. issn: 2291-5222. DOI: 

10.2196/mhealth.8619. url: http://mhealth.jmir.org/2018/1/e26/.

8. Ramon Kampmeijer et al. “The use of e-health and m-health tools in health promotion 

and primary prevention among older adults: a systematic literature review”. In: BMC 

Health Services Research 16.5 (Sept. 2016), p. 290. issn: 1472-6963. DOI: 10.1186/s12913-

016-1522-3. URL: https://doi.org/ 10.1186/s12913-016-1522-3.

9. Elizabeth K. Ely et al. “A National Effort to Prevent Type 2 Diabetes: Participant-Level 

Evaluation of CDC’s National Diabetes Prevention Program”. In: Diabetes Care 40.10 

(2017), pp. 1331–1341. issn: 0149-5992. DOI: 10.2337/dc16-2099. eprint: http://care.dia-

betesjournals.org/content/40/10/1331.full.pdf. URL: http://care.diabetesjournals.org/con-

tent/40/10/1331.

https://doi.org/10.1089/pop.2016.0134
https://doi.org/10.1089/pop.2016.0134
https://doi.org/10.1089/pop.2016.0134
https://doi.org/10.1056/NEJMoa012512
https://doi.org/10.1056/NEJMoa012512
https://doi.org/10.1056/NEJMoa012512
https://doi.org/10.1016/j.amepre.2018.10.005
http://www.pewinternet.org/2014/04/03/older-adults-and-technology-use/
http://www.pewinternet.org/2014/04/03/older-adults-and-technology-use/
https://doi.org/10.2196/mhealth.8619
http://mhealth.jmir.org/2018/1/e26/
https://doi.org/10.1186/s12913-016-1522-3
https://doi.org/10.1186/s12913-016-1522-3
https://doi.org/10.1186/s12913-016-1522-3
https://doi.org/10.2337/dc16-2099
http://care.diabetesjournals.org/content/40/10/1331.full.pdf
http://care.diabetesjournals.org/content/40/10/1331.full.pdf
http://care.diabetesjournals.org/content/40/10/1331
http://care.diabetesjournals.org/content/40/10/1331


8CLINICAL OUTCOMES FROM OLDER ADULTS IN A DIGITAL DIABETES PREVENTION PROGRAM

10. Andreas Michaelides et al. “Usefulness of a Novel Mobile Diabetes Prevention Program 

Delivery Platform With Human Coaching: 65-Week Observational Follow-Up”. In: JMIR 

Mhealth Uhealth 6.5 (May 2018), e93. issn: 2291-5222. DOI: 10.2196/mhealth.9161. URL: 

http://mhealth.jmir.org/2018/5/e93/.

11. S. Cameron Sepah, Luohua Jiang, and Anne L. Peters. “Translating the Diabetes 

Prevention Program into an Online Social Network: Validation against CDC Stan-

dards”. In: The Diabetes Educator 40.4 (2014). PMID: 24723130, pp. 435–443. DOI: 

10.1177/0145721714531339. eprint: https://doi.org/10.1177/0145721714531339. URL: https://

doi.org/10.1177/0145721714531339.

12. Natalie Stein and Kevin Brooks. “A Fully Automated Conversational Artificial Intelli-

gence for Weight Loss: Longitudinal Observational Study Among Overweight and Obese 

Adults”. In: JMIR Diabetes 2.2 (Nov. 2017), e28. issn: 2371-4379. DOI: 10.2196/diabe-

tes.8590. URL: http://diabetes.jmir.org/2017/2/e28/.

13. Nathan Kleinman et al. “Cohort analysis assessing medical and nonmedical cost as-

sociated with obesity in the workplace”. eng. In: Journal of Occupational and Envi-

ronmental Medicine 56.2 (Feb. 2014), pp. 161–170. issn: 1536-5948. DOI: 10.1097/

JOM.0000000000000099.

14. Defining Adult Overweight and Obesity | Overweight & Obesity | CDC. en-us. Feb. 2019. 

URL: https://www.cdc.gov/obesity/adult/defining.html (visited on 03/11/2019).

15. Michael L. Ganz et al. “The association of body mass index with the risk of type 2 dia-

betes: a case–control study nested in an electronic health records system in the United 

States”. In: Diabetology & Metabolic Syndrome 6.1 (2014), p. 50. issn: 1758-5996. DOI: 

10.1186/1758-5996-6-50. URL: https://doi.org/10.1186/1758-5996-6-50.

https://doi.org/10.2196/mhealth.9161
http://mhealth.jmir.org/2018/5/e93/
https://doi.org/10.1177/0145721714531339
https://doi.org/10.1177/0145721714531339
https://doi.org/10.1177/0145721714531339
https://doi.org/10.1177/0145721714531339
https://doi.org/10.2196/diabetes.8590
https://doi.org/10.2196/diabetes.8590
http://diabetes.jmir.org/2017/2/e28/
https://doi.org/10.1097/JOM.0000000000000099
https://doi.org/10.1097/JOM.0000000000000099
https://www.cdc.gov/obesity/adult/defining.html
https://doi.org/10.1186/1758-5996-6-50
https://doi.org/10.1186/1758-5996-6-50

