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Purpose: Poor glycemic control is prevalent in patients with type 2 diabetes mellitus 
(T2DM) in India. This study aims to understand the effectiveness of a smartphone- 
connected glucometer, real-time feedback, and contextualized counseling on glycemic con
trol and hypoglycemic episodes in T2DM patients.
Methods: This retrospective, multicenter study reviewed the medical records of T2DM 
patients belonging to several cities of north India, who were digitally engaged with 
a smartphone-connected glucometer and who had received at least one counseling session 
between September 2019 and July 2020. Intervention included self-monitoring of blood 
glucose (SMBG) using a smartphone-connected glucometer enabled with real-time transmis
sion of information to certified diabetes educators (CDE) and their corresponding counseling 
based on SMBG findings.
Results: Of 7111 adult T2DM patients included in this study, majority (75%) of the patients 
received a single session of counseling, and the remaining patients received 2 (16.7%), 3 (5%), 4 
(2%), or ≥5 (1.3%) sessions. The mean age of the patients was 51.6 years, and the majority 
(77.9%) were males. Digital monitoring of BG and counseling with CDE significantly reduced 
the mean fasting (by 9.6%), pre-prandial (by 9.9%), and post-prandial (by 9.2%) BG values in 
53%, 52%, and 54% of patients, respectively. The majority (81.4%) of patients showed no 
hypoglycemic episode (≤70 mg/dL) post-counseling. The hypoglycemia episodes observed with 
FBG, pre-prandial, and post-prandial BG values were reduced significantly by 58.5%, 48.1%, 
and 61.8%, respectively, post-counseling.
Conclusion: Digitally supported and real-time SMBG-driven counselling was effective in 
glycemic control and reduction of hypoglycemic episodes in T2DM patients in India. 
Moreover, reduction in hypoglycemia may be due to back end real-time support of CDE 
intervention.
Keywords: type 2 diabetes mellitus, glucometer, glycemic control, self-monitoring of blood 
glucose, counseling

Introduction
The prevalence of diabetes remains high and continues to rise in India.1 According 
to the Global Burden Disease study,2 the prevalence of diabetes among adults (>20 
years) has increased from 5.5% (1990) to 7.7% (2016) in India, and the number of 
people with diabetes is expected to double from 77 million in 2019 to 134.2 million 
in 2045.3 The crude death rate due to diabetes in India has increased by 131% 
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between 1990 and 2016 from 10.0 to 23.1 per 100,000 
population.2 However, given the sheer size of the diabetic 
population in India, combined with poor diabetes control 
(77% of patients have uncontrolled glycated hemoglobin 
[≥7%])4 without adequate primary care infrastructure,5 

there is an unmet need to look at future models aided 
with technology for diabetes care. The fact that healthcare 
is primarily an out-of-pocket expense (71%)6 should also 
be taken into consideration in India, and relative to its per 
capita income, healthcare costs are very high, with ~25% 
of households having a catastrophic health expenditure 
equaling or exceeding 10% of their total household 
expenditure.1,7

Newer strategies must be devised to improve glycemic 
control in type 2 diabetes mellitus (T2DM) patients. 
Recently, technological developments such as artificial 
intelligence, machine learning, and digital interventions 
have emerged that can monitor patients’ blood glucose 
levels on a real-time basis.8 Artificial intelligence (AI) 
involves an automated process rather than manual moni
toring and evaluations, which enable early detection and 
diagnosis of diabetes. AI-based techniques like case-based 
reasoning, machine learning, and artificial neural network 
facilitate self-management and improved decision- 
making.9 These AI technologies also embark on predicting 
diabetes, monitoring blood sugar, insulin injection and 
lifestyle guidance, and monitoring complications.10

It is essential to turn to digital tools and technologies 
that can enable remote monitoring and timely care at scale 
in a cost-effective manner, thereby reducing the burden 
both for the patients and the primary care infrastructure.11 

This becomes even more pertinent in the present scenario 
with the prevailing COVID-19 pandemic, where people 
with underlying conditions such as diabetes are at a greater 
risk of adverse outcomes as they need to commute for 
most of their diabetes care and should avoid outdoor 
visits.12

Overall, the use of digital tools and technologies, includ
ing remote monitoring, tracking, real-time transmission of 
clinical information, and timely feedback, is suggested to 
have positive clinical outcomes and reduction in the overall 
management cost.13,14 Studies from the US, Europe, and 
China have demonstrated the effectiveness of digital health 
interventions (based on mobile/app usage and education/ 
counseling) in improving glycemic control of diabetes 
patients.15–20 A US-based study assessed the effectiveness 
of digital diabetes program combining a Connected Glucose 
Meter and Certified Diabetes Educator Coaching and reported 

an average 18.4% reduction in the likelihood of having a day 
with hypoglycemia (blood glucose (BG) <70 mg/dL) and an 
average 16.4% reduction in hyperglycemia (BG >180 mg/dL) 
in between the 2nd and 12th month after engagement in 
comparison to the 1st month as the baseline.21

However, the use of digital technology in providing 
connected and timely care based on real-time transmission 
and receipt of patient BG data has not yet been scientifically 
studied in India. Hence, our study intended to evaluate the 
impact of connected diabetes care on glycemic control and 
hypoglycemia episodes of T2DM patients in north India. 
With increasing smartphone penetration, tech-savviness, 
added to the low cost of data in India, smartphone-enabled 
connected care could ensure a scalable and cost-effective 
method of diabetes care. The current study was planned to 
evaluate the effectiveness of connected diabetes care 
enabled by a smartphone-connected glucometer, real-time 
feedback, and contextualized counseling on glycemic con
trol and hypoglycemia episodes in T2DM patients.

Materials and Methods
Connected Diabetes Care
Connected diabetes care entails the smartphone-connected 
glucometer wherein the patients monitor their BG levels, 
and there is a real-time transmission of information to certi
fied diabetes educators (CDE). Based on the self-monitoring 
of blood glucose (SMBG) findings, patients are given corre
sponding telephonic counseling by CDEs. Patients are eval
uated and, based on their profile, are advised to choose 
a healthy diet and encouraged to be physically active and 
to strictly follow the medication routine.

In addition, caregiver alerts, actionable nudging, feed
backs, and alerts are sent to the patient digitally to engage 
them, ensuring their BG levels are in appropriate control. 
Given the real-time information, physicians provide med
ical support to the patients and advise them regarding the 
required changes in their therapy.

BeatO Smartphone-Connected 
Glucometer
Custom smartphone-connected glucometer (BeatO devel
oped by Health Arx Technologies Pvt. Ltd., India) provides 
a connected diabetes care program comprising (1) 
Smartphone-connected glucometer that interfaces with 
BeatO’s mobile app and saves readings on the cloud, (2) 
Real-time feedback and counseling support based on patient 
BG data by a team of CDE, and (3) Personalized nudging 
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through in-app notifications and instant caregiver alerts 
(Figure 1). The patients can ask all kinds of questions related 
to diabetes education and management. The medium of con
versation can be through a real-time call and counselling with 
CDEs or via a chatbot, where they can place their queries. 
A real-time feedback and prompt resolution is provided to 
the patients. BeatO is available in India and is offered directly 
to patients online on the BeatO app or as a part of a package 
through B2B (business to business) partners.

Once a patient takes a BG reading using the BeatO smart
phone-connected glucometer, the readings and other contex
tual data are automatically saved on the app and stored 
centrally on the cloud. BeatO’s data-driven engine “Health 
NeuronTM” automatically triggers algorithmic actionable 
nudging, feedbacks, and alerts on the app. For example, if 
the blood glucose value is 59 mg/dL, the app may inform the 
patient, “Have 1 tbsp sugar or 30 mL of fruit juice immediately 
and recheck your levels after 15 mins”. In parallel, a caregiver 
alert to their saved contacts would be sent instantly as a short 
message service (SMS). If the fasting blood glucose (FBG) 
value is very high, for example, 303 mg/dL, the app may 
inform the patient, “Avoid high calorie and high carb meals. 
Check for infections, missed medication or stress”. 
A caregiver alert to their saved contacts would be instantly 
sent.

An interaction with BeatO’s CDE is triggered by Health 
NeuronTM either (1) automatically, when a BG value of 
fasting or pre-prandial BG value >140 mg/dL, post-prandial 

BG value >240 mg/dL, or any BG value <70 mg/dL, or (2) 
on-demand when a patient requests on the app. A typical 
CDE counseling session comprises contextual education 
about the patient’s blood glucose trends, nutrition recall, 
planning, physical activity planning, the importance of med
ication adherence, and the need to be in a safe BG range.

Study Design
This was a retrospective, multicenter, real-world study based 
on the SMBG data and medical records (reported history) of 
T2DM patients residing in multiple cities across north India. 
Out of 7111 T2DM patients, 2631 (37%) patients were from 
Tier 1 cities, while the majority of them, i.e., 4480 (63%) 
patients, were from Tier 2 and 3 cities. Patients aged >18 
years who were engaged with BeatO’s connected diabetes 
care program between September 2019 and July 2020 (11 
months) and received at least one CDE counseling session 
based on their SMBG values were included in this study. 
Pregnant women were excluded from the study.

Study Assessments
This study evaluated the SMBG-driven real-time contex
tualized feedback loop and counseling by CDE based on 
data-driven triggers and analyzed patients’ demographic, 
clinical, and medication-related information as a part of 
the digital diabetes engagement and care. Data was ana
lyzed to understand the outcomes of glycemic control and 
the episodes of hypoglycemia and associated factors. The 

Figure 1 Connected diabetes care program for patients with type 2 diabetes.
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fasting, pre-prandial, and post-prandial BG values before 
and after counseling were compared to understand the 
effects of the overall intervention.

Pre-counseling BG values (BG values recorded in the 30 
days period before the first counseling session) of patients 
were compared to post-counseling BG values (BG values 
recorded between the 15th and 45th day after the last coun
seling session). For individuals with more than one BG value 
available in the defined period, the average was taken for 
comparison, eg, if a patient had more than one FBG reading 
in the month before counseling, the average FBG value was 
considered for comparison. The effects of counseling on 
glycemic control and hypoglycemic episodes were assessed 
by comparing the predefined periods for pre-counseling and 
post-counseling BG values. At least a 5% improvement in 
pre-counseling versus post-counseling BG values was con
sidered as improvement in glycemic control. A hypoglycemic 
episode was defined as a BG measurement below 70 mg/dL.

Statistical Methods
Data analysis was performed using Microsoft Excel (2016) 
and R Studio-3.6.3. Categorical variables were expressed 
as numbers (percentages) and compared using Chi-square 
test. Continuous variables were expressed as mean (stan
dard deviation) and compared by using the paired-sample 
t-test. Statistical significance was considered at p <0.05.

Ethics Approval
This was a retrospective study, and the data from existing 
medical records were used for the study without any 
additional prospective components for research purposes. 
The patients’ confidentiality was maintained using anon
ymized and de-identified data at the source level. The user 
consent for conducting analyses for research purposes was 
taken electronically in a non-personally identifiable form 
when a patient registered on the app/website. Accordingly, 
permission for ICF waiver was obtained from the Ethics 
Committee for Research, Fortis C-DOC Hospital, Center 
of Excellence for Diabetes, Metabolic Diseases, and 
Endocrinology, New Delhi, India, dated 10th May 2021.

Results
A total of 7111 T2DM patients’ medical records were 
retrieved and reviewed. The mean age was 51.6 years, 
and the majority (77.9%) were males. The mean duration 
of diabetes was 9.2 years. Patterns of counseling session 
uptake showed that the majority received a single session 

of counseling (75%), and the remaining patients received 2 
(16.7%), 3 (5%), 4 (2%), or ≥5 (1.3%) sessions (Table 1).

Effect of SMBG-Driven Counseling on 
Glycemic Control
Out of 7111 patients, 4458 patients had both pre- 
counseling and post-counseling mean BG value record
ings, which met the baseline and comparator definition 
criteria for at least one or more types of readings (fasting, 
pre-prandial, and post-prandial). SMBG-driven real-time 
feedback and counseling led to a reduction (by at least 5%) 
in mean BG values across all types of readings. More than 
5% reduction in mean fasting, pre-prandial, and post- 
prandial BG values was observed in 53%, 52%, and 54% 
of the patients, respectively (Figure 2).

Patients who had received one or more counseling ses
sions showed improvement in their mean BG levels (by 
~10%; p <0.05) across all age groups. There was 
a statistically significant reduction in mean fasting (by 
9.6%), pre-prandial (by 9.9%), and post-prandial BG values 
(by 9.2%) in adults and the elderly (Figure 3 and Table 2).

Table 1 Characteristics of Patients Engaged with Digital 
Diabetes Engagement Platform

Parameters Values

Total number of type 2 diabetes patients (N) 7111

Gender distribution, n (%)

Male 5541 (77.9%)

Female 1570 (22.1%)

Mean age (years) 51.6

Age distribution

18–40 years, n (%) 1477 (20.8%)

41–60 years, n (%) 3619 (50.9%)

>60 years, n (%) 2015 (28.3%)

Mean BMI (kg/m2) (n = 6082) 27.1

Mean duration of diabetes (years) (n = 6607) 9.2

Mean HbA1c level (%) (n = 992) 8.4

Total number of counseling sessions conducted 9932

Patients attending 1 counseling session n (%) 5335 (75%)

Patients attending 2 counseling sessions n (%) 1184 (16.7%)

Patients attending 3 counseling sessions n (%) 357 (5.0%)

Patients attending 4 counseling sessions n (%) 143 (2.0%)

Patients attending 5 or more counseling sessions n (%) 92 (1.3%)
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Patients in the age group of 18–40 years showed up 
to a 12% reduction in their mean FBG values, while 
patients in the 40–60-year age group showed up to an 
11% reduction in their pre-prandial mean BG values. 
Patients who had taken up to 3 counseling sessions 
showed statistically significant reductions in mean BG 
values across all types of readings (Table 2).

Effect of SMBG-Driven Counseling on the 
Hypoglycemia Episodes
The hypoglycemia episodes observed with FBG values 
reduced significantly from 734 to 316 episodes (58.5% 
reduction) post-counseling. Similarly, pre-prandial and 
post-prandial hypoglycemia episodes also showed 
a significant reduction by 48.1% (302 to 166 hypoglycemia 

Figure 2 Improvement in mean BG values.

Figure 3 Effect of SMBG-driven counseling on mean BG values.
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Table 2 Effect of SMBG-Driven Counseling on Mean Blood Glucose Levels

Categories Mean Values Pre- 
Counseling Mean (SD)

Mean Values Post- 
Counseling Mean (SD)

Absolute 
Difference in 

Mean

Percentage 
Change (%)

p values

Overall effect of counseling

Fasting (n = 3512) 185.4 (67.3) 167.5 (56.2) 17.9 9.6% <0.05

Pre-prandial (n = 1574) 214.5 (85.5) 193.3 (73.6) 21.2 9.9% <0.05

Post-prandial (n = 2296) 225.9 (81.5) 205.0 (68.6) 20.9 9.2% <0.05

Age-wise effect of counseling

Fasting blood glucose values (n = 3512)

18–40 years 203.3 (68.3) 178.4 (59.4) 24.9 12.2% <0.05

41–60 years 188.6 (64.8) 170.5 (55.2) 18.1 9.6% <0.05

>60 years 168.8 (67.1) 155.5 (53.6) 13.3 7.9% <0.05

Pre-prandial blood glucose values (n = 1574)

18–40 years 221.8 (83.6) 196.9 (71.3) 24.9 11.2% <0.05

41–60 years 217.1 (84.8) 192.7 (75.4) 24.4 11.2% <0.05

>60 years 206.1 (87.2) 192.1 (71.9) 14.0 6.8% <0.05

Post-prandial blood glucose values (n = 2296)

18–40 years 227.4 (81.2) 208.1 (74.8) 19.3 8.5% <0.05

41–60 years 230.5 (81.8) 206.5 (67.7) 24.0 10.4% <0.05

>60 years 216.7 (80.3) 200.1 (65.7) 16.6 7.7% <0.05

Effect of counseling with respect to number of counseling sessions

Fasting blood glucose values (n = 3512)

1 session 183.5 (65.6) 165.7 (53.6) 17.8 9.7% <0.05

2 sessions 190.5 (69.8) 171.2 (58.3) 19.3 10.1% <0.05

3 sessions 194.1 (73.2) 172.1 (70.6) 22.0 11.3% <0.05

4 sessions 190.8 (75.7) 174.9 (61.8) 15.9 8.3% <0.05

Pre-prandial blood glucose values (n = 1574)

1 session 211.9 (84.8) 191.8 (74.8) 20.1 9.5% <0.05

2 sessions 219.5 (89.0) 198.2 (73.6) 21.3 9.7% <0.05

3 sessions 229.3 (88.7) 189.9 (63.4) 39.4 17.2% <0.05

4 sessions 214.5 (81.7) 209.6 (77.3) 4.9 2.3% 0.7

Post-prandial blood glucose values (n = 2296)

1 session 224.8 (80.9) 203.6 (68.3) 21.2 9.4% <0.05

2 sessions 230.9 (81.6) 208.6 (70.8) 22.3 9.7% <0.05

3 sessions 220.6 (85.2) 203.3 (64.4) 17.3 7.8% <0.05

4 sessions 239.1 (88.2) 217.6 (71.4) 21.5 9.0% 0.08

Notes: “n” signifies number of patients taking different types of SMBG readings. Percentage change was calculated depicting relative change of mean blood glucose values 
(pre-counseling % − post-counseling % / pre-counseling %). 
Abbreviations: SD, standard deviation; SMBG, self-monitoring of blood glucose.

https://doi.org/10.2147/DMSO.S345785                                                                                                                                                                                                                               

DovePress                                                                                             

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 28

Sabharwal et al                                                                                                                                                       Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


episodes) and 61.8% (331 to 139 hypoglycemia episodes), 
respectively (Table 3 and Figure 4).

Factors Associated with Hypoglycemia 
Episodes in Diabetes Patients
In total, 959 patients had hypoglycemia events before 
counseling, out of which 781 (81.4%) showed complete 
improvement without any BG reading ≤70 mg/dL post- 
counseling. Mean BMI of the patients who exhibited 
improvement in hypoglycemia episodes was 26.1 kg/m2. 
Among them, 29.8% of patients received insulin and 
34.8% received sulfonylureas. The majority (77.3%) of 

the patients in the >60 years of age category showed 
improvement in hypoglycemia episodes post-counseling 
(Table 4). A total of 178 patients (18.6%) had at least 
one BG reading in the hypoglycemic range even after 
counseling. Similarly, 22.7% of elderly patients (>60 
years) (Table 4) and 47.1% of patients who were using 
insulin had no improvements.

Discussion
Our study demonstrated a unique, real-world, evidence- 
based effect of connected SMBG-driven real-time feed
back and counseling in T2DM management. The SMBG 

Figure 4 Impact of SMBG-driven counseling on occurrence of hypoglycemia episodes.

Table 3 Effect of SMBG-Driven Counseling on Hypoglycemia Episode

Blood Glucose 
Values, mg/dL

Pre-Counseling 
Hypoglycemia Episodes

Post-Counseling 
Hypoglycemia Episodes

Percentage Change in 
Hypoglycemic Episodes

p values

No. of Blood 
Glucose 
Values

No. of 
Values 

<70 mg/dL

No. of Blood 
Glucose 
Values

No. of 
Values 

<70 mg/dL

Fasting (n = 3512) 18,003 734 (4.1%) 18,721 316 (1.7%) 58.5% <0.001

Pre-prandial (n = 1574) 5794 302 (5.2%) 6070 166 (2.7%) 48.1% <0.001

Post-prandial (n = 2296) 9813 331 (3.4%) 10,269 139 (1.3%) 61.8% <0.001

Notes: “n” signifies number of patients taking different types of SMBG readings. Percentage change was calculated depicting relative % change of hypoglycemic episodes (pre- 
counseling % episodes − post-counseling % episodes / pre-counseling % episodes).
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linked to real-time transmission of data, instant feedback, 
and counseling was an effective intervention in the reduc
tion of mean BG values and hypoglycemia episodes. This 
is an important finding, especially in the Indian context, as 
hypoglycemia has a direct impact on the quality of life and 
healthcare costs for people with diabetes. Though cost- 
effectiveness was not in the scope of the study, the findings 
of the study were indicative that the digital intervention 
reduced time spent in travel, lab testing, and timely con
sultation. Eventually, it can have a significant effect on 
policy and program formulation for diabetes management 
in India and other developing countries with a high pre
valence of diabetes, lacking primary care infrastructure, 
and largely out-of-pocket healthcare expenditure.

Our study examined the real-world population with 
diabetes using BeatO’s connected diabetes care program 
comprising BeatO’s smartphone-connected glucometer 
and real-time data-driven interventions through CDE, per
sonalized nudging, and caregiver alerts. The study demon
strated that BeatO’s connected diabetes care program was 
effective in reducing the mean BG values nearly up to 
10% across all age groups (>18 years) with an average of 
>50% study population achieving an effective and mean
ingful (>5%) mean BG reduction. In consonance, a study22 

from south India assessing the effect of in-person counsel
ing on 207 patients in the controlled hospital setting on BG 
levels found a higher reduction in the counseling group 
(from 237 to 203.4 mg/dL) than controls (229.7 to 
211.4 mg/dL). A retrospective cohort study23 in the US 
assessing a mobile app displaying BG data and details 
about meals and medications to patients through customiz
able graphs found it to be effective in increasing the 
frequency of SMBG and dropping average BG levels (by 
3.5%) in comparison to a control group (using no mobile 
app). Similarly, another retrospective study reported 
a significant improvement in the monthly average BG 
level in patients who were engaged with the digital self- 

management app, “Dario”, as compared to the non-users.24 

The users of an SMBG app, “One Drop”, reported 
a significant reduction in HbA1c (1.36%) in a median of 
approximately 4 months.25

The present study also demonstrated a significant 
impact on the reduction of hypoglycemia episodes by 
62% post-counseling. Moreover, not a single episode of 
hypoglycemia (<70 mg/dL) was observed post-counseling 
in majority (~81%; 781 of 959) of the patients. These 
findings are in corollary with the observations of 
a prospective pre-post study26 conducted in the US asses
sing the effect of a program of cellular-enabled glucose 
meter with real-time feedback by a CDE (“Livongo”) in 
outpatient clinical settings (86 patients). It was demon
strated that the intervention was effective in improving 
mean BG values as well as reducing the episodes of 
hypoglycemia (by 17%); however, the sample size was 
small to conclude on the respective clinical outcomes. 
However, our analysis was performed on large pragmatic, 
real-world evidence-based data that showed a clinically 
and statistically significant reduction in BG level (up to 
10%) and hypoglycemic episodes (by 62%) in T2DM 
patients using the digitally driven remote monitoring and 
care.

Further, even among the elderly patients (aged >60 
years), the present study showed a significant reduction 
(7.9%) in mean BG values. In addition, 77.3% of the 
elderly patients saw a reduction in hypoglycemia episodes. 
The proportion of patients not showing an improvement in 
the hypoglycemia episodes was higher (22.7%) in the 
elderly age group (>60 years) and in patients taking insulin 
(47.1% of unimproved patients were on insulin). Older 
adults with T2DM are at high risk of recurrent hypogly
cemia, which might be due to their attenuated counter- 
regulatory mechanism to hypoglycemia or polypharmacy 
that can increase the risk of severe hypoglycemia.27 

Hence, for the elderly (>60 years) and those on high 

Table 4 Age Profiling of Patients Showing Hypoglycemia Episode Post-SMBG-Driven Counselling

Age Group Total (n = 959 
Patients)

Improved (No BG Reading ≤70 mg/dL 
Post-Counseling)

Unimproved (At Least 1 BG Reading ≤70 mg/ 
dL Post-Counseling)

≤40 years 138 114 (82.6%) 24 (17.4%)

41–50 years 173 153 (88.4%) 20 (11.6%)

51–60 years 300 245 (81.7%) 55 (18.3%)

>60 years 348 269 (77.3%) 79 (22.7%)
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doses of insulin, a more direct and intense intervention 
may be required to improve their hypoglycemia episodes.

Our study results also revealed that the average time 
taken for the reduction of mean BG values was only 34.8 
days. This effect of contextual feedback and counseling 
through the real-time transmission of BG readings can also 
aid treating surgeons to keep a close watch on glucose 
values during or while preparing elderly patients, who are 
more vulnerable due to age and diabetes-related comorbid
ities, for elective surgeries.

Several mobile phone/text message-based interven
tion studies have demonstrated positive outcomes, 
including improved diabetes risk behaviors, specifically 
diet (fruits and vegetable consumption), a lower cumu
lative incidence of T2DM, and effectiveness and accept
ability of m-health intervention in the Indian population 
for overall support in lifestyle modification and found 
these interventions scalable in resource-limited 
settings.28–31 However, our study is the first real-world 
study with a larger sample size estimating the impact of 
a comprehensive digital diabetes intervention on glyce
mic control in a wider representative Indian diabetes 
population. It provides the evidence for a wider extra
polation of the findings.

Strengths and Limitations
To our knowledge, this is the largest real-world study from 
India, assessing the effectiveness of SMBG-driven coun
seling coupled with a real-time feedback system for the 
management of T2DM in India. Our analysis has been 
performed on a large set of pragmatic data representing 
a wider population.

There were few study limitations, including the retro
spective nature due to which there was a lack of assess
ment of other factors such as a change in medications, 
dose patterns, patient compliance to medications, and any 
external medical consultation done in the index time, 
which may have affected an individual’s glucose levels. 
Laboratory-based HbA1c values were not assessed, which 
would have been helpful to understand whether the 
reduced frequency of hyperglycemia and hypoglycemia 
events resulted in overall HbA1c improvement. The 
study had an over-representation of males (77.9%), given 
that BeatO is presently available for purchase online, and 
males are more likely to purchase online as compared to 
females at present in India.31

Conclusion
In Indian settings, this is one among few studies, which has 
evaluated the role of digital engagement in glycemic control 
and hypoglycemia prevention and establishes it as an evi
dence-based effective intervention. BeatO’s integrated and 
novel patient intervention through digital and connected dia
betes care platform has shown a significant reduction in 
glycemic values and hypoglycemic events in a large patient 
population. These results demonstrate the real-world effec
tiveness of the BeatO’s program in improving significant 
clinical outcomes of type 2 diabetes mellitus patients in India.
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