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Mobile technology for self-monitoring of blood glucose among
patients with type 2 diabetes mellitus
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Worldwide, the number of people with diabetes is
increasing and about 90% of patients have type 2 diabetes
mellitus; about one fifth of people with type 2 diabetes
are on insulin treatment (1). The global burden of type 2
diabetes has prompted increasing efforts to develop mobile
technologies for self-monitoring of blood glucose among
patients with diabetes. A wide variety of home glucometers
are available that are portable, inexpensive, reliable and
sensitive, and which use smaller amounts of blood than
in the past. After washing their hands and using alcohol
wipes, patients use a lancet to obtain a tiny amount of
blood from a fingertip and place it on or beside a test strip
placed in a glucometer. Recent developments include
the introduction of mobile devices for self-monitoring
of blood glucose that are coupled with a smartphone app
that communicates test results to providers (2,3), blood-
free mobile devices for measuring blood glucose that use
a sensor placed on the forearm (1), and devices for the
continuous monitoring of blood glucose in patients with
insulin-dependent diabetes (4).

The American Diabetes Association recommends that
patients whose medication regiment includes multiple
daily insulin injections or insulin pumps should test their
blood glucose at least three times per day (5). Although
self-monitoring of blood glucose can be a useful tool
for decision-making by patients and clinicians, there has
been controversy over the value of self-monitoring of
blood glucose by diabetic patients who are not receiving
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insulin (6). For example, a recent pragmatic, randomized
controlled trial of glucose self-monitoring in non-insulin
using patients with type 2 diabetes in primary care settings
found no significant differences in hemoglobin Alc
(HgbAlc) levels or health-related quality of life across
groups (7). Malanda et al. (8) conducted a Cochrane
database systematic review of randomized controlled trials
of self-monitoring of blood glucose in patients with type
2 diabetes mellitus who were not using insulin. Twelve
randomized controlled trials were included and evaluated
outcomes in 3,259 patients. The results indicated that
when the duration of diabetes is over one year, the overall
effect of self-monitoring of blood glucose on glycemic
control in patients with type 2 diabetes who are not
using insulin is small up to six months after initiation and
subsides after 12 months. Further, there was no evidence
that self-monitoring of blood glucose affects patient
satisfaction, general well-being, or general health-related
quality of life (8). More recently, Mannucci (9) conducted
a meta-analysis of eight randomized controlled trials of
the use of self-monitoring of blood glucose in patients
with non-insulin-treated type 2 diabetes compared with no
self-monitoring (1,277 and 1,072 patients, respectively).
Self-monitoring of blood glucose was found to reduce
HgbAlc by -0.17% [95% confidence interval (CI):
-0.25% to -0.09%, P<0.003]. The reduction in HgbAlc
was greater in randomized controlled trials (n=3) in which
self-monitoring blood glucose data were used to adjust
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diabetes medications [HgbAlc -0.1% (95% CI: -0.49%
to -0.1%)] than in randomized controlled trials in which
self-monitoring blood glucose data were not used for
that purpose [HbgAlc decrease -0.3% (95% CI: -0.2%
to 0.0%), P<0.005]. Zhu et /. (10) conducted a meta-
analysis of 15 randomized controlled trials of the use of
self-monitoring of blood glucose in patients with non-
insulin-treated type 2 diabetes (3,383 patients). The
results indicated that self-monitoring of blood glucose
improved HgbAlc (mean difference -0.33, 95% CI: -0.45
to -0.22, P=0.00000003), body mass index (-0.65, 95%
CI: -1.18 to -0.12, P=0.0164), and total cholesterol (-0.12,
95% CI: -0.20 to -0.04, P=0.0034) more effectively than
the control. In addition, self-monitoring of blood glucose
improved HgbAlc levels in the short term (<6 months
follow-up) and long term (>12-month follow-up) in
patients with type 2 diabetes who were not using insulin.
A subgroup analysis of geographical region of the trials
showed significant decreases in HgbAlc levels in the Asia
and America-Europe groups (10).

A potentially important development in diabetes care
is the introduction of telehealth remote monitoring for
patients with type 2 diabetes who perform self-monitoring
of blood glucose (11). Telehealth remote monitoring,
which may improve clinical outcomes, care coordination,
and patient satisfaction, allows for patients to inform
their health care providers about glycemic control and for
diabetes educators or other providers to monitor glucose
test results and to provide feedback to patients in real-time
to increase knowledge, self-efficacy, and behavior change
(12-15). This feedback loop of physiologic data collection
and interpretation combined with feedback to the patient
allows for modified treatment plan by health care providers
and improved outcomes.

In this issue of the journal, Hu ez 4/. (16) report results
of a cross-sectional study of use of the Tencent TDF-I
(Tencent, Beijing, China) blood glucose monitoring
platform by 415 Chinese patients with type 2 diabetes
mellitus. The study lacked a comparison group and was
limited by the non-randomized controlled design and
short observation period (90 days after enrollment). The
study by Hu ez 4l. (16) does not provide any information
about the effectiveness of the Tencent TDF-I blood
glucose monitoring platform relative to other devices
for home measurement of blood glucose. Comparative
studies are needed that examine the effectiveness of mobile
technologies for improving diabetes care among patients
with diabetes, especially studies with a rigorous study design

© mHealth. All rights reserved.

mhealth.amegroups.com

mHealth, 2017

and longer durations of follow-up. Studies that examine
the effectiveness of new technologies for self-monitoring
of blood glucose can use a usual care comparison group.
Equivalency trials that test the relative effectiveness of two
or more mobile technologies for improving diabetes care are
also of interest. There is also a need for cost-effectiveness
studies of mobile technologies for self-monitoring of blood
glucose (17).

Of particular concern is the accuracy and precision
of mobile devices for monitoring blood glucose (18-21).
Self-monitoring of blood glucose is a key tool for the
management of insulin-dependent diabetes and adjustment
of insulin therapy. Inaccuracies and a lack of precision
of mobile devices impair the detection of hypoglycemia
and glucose variability (1). Mobile devices for continuous
glucose monitoring require repeated calibration.

Many counties regulate mobile technologies for
improving disease management. The U.S. Food and
Drug Administration (FDA) draws a distinction between
unregulated apps and mobile medical devices and apps
that are subject to overt FDA regulation and unregulated
apps such as those used by consumers for diabetes self-
management (22). Apps that convert a mobile platform such
as a smartphone or tablet computers into a medical device
are regulated by the FDA. The FDA regulates mobile apps
that pose a greater risk to patients if they do not function
as intended (e.g., apps that perform clinical tests such as
analysis of blood glucose). Many unregulated smartphone
apps are sold directly to consumers to help people with
diabetes to control their fitness and health through diabetes
education, healthy diet and nutrition, physical activity,
weight management, and monitoring blood glucose levels
and medications (23,24). However, a recent review of
smartphone apps for diabetes self-management available
from Google Play Store and Windows Phone Store found
that 56 of 65 apps did not meet minimal requirements or
did not work properly (24). Nie et al. (23) evaluated 95
Chinese apps for diabetes self-management and found that
few allowed patients to track their blood pressure (14%),
cholesterol (14%), or body mass index (11%).

In conclusion, self-monitoring of blood glucose is a
mainstay of diabetes management, especially for patients
receiving insulin therapy, which allows patients to become
engaged in their own care (25). Before such devices are
widely introduced, the effectiveness of mobile technologies
for self-monitoring of blood glucose by diabetic patients
should be examined in carefully designed randomized
controlled trials. Information about the accuracy, precision,
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safety, and cost-effectiveness of these mobile devices is also

important.
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