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Introduction
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Complications
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How to achieve to target ?

Risks potentially associated

with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient attitude and
expected treatment efforts

Resources and support
system

Approach to the management
of hyperglycemia

more - Aic - =y less

stringent ﬁ
|

highly motivated, adherent, less motivated, nonadherent,
excellent self-care capacities poor self-care capacities




+ DSME teaches life style intervention

« Diabetes education focuses on the Self-Care Behaviors that are
essential for improved health status and greater quality of life

» Healthy Eating
« Being Active ‘ lgl“ —’ §/
« Monitoring ' u; :,,‘

« Taking Medication *

+ Problem Solving : You R .
» Healthy Coping

* Reducing Risk . PO

(L ¥ 3"



Digital tools to help physicians
support patient self-management
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Glucometer

e Self-Monitoring of Blood Glucose (SMBG)
* Continuous Glucose Monitoring (CGM)



Indications for SMIBG

e SMBG required

Intensive glycemic control : GDM, pre-gestational DM
T1DM

Recurrent, severe hypoglycemia or hypoglycemia
unawareness

wwananTdfiRdmiulsaiey w.A.2557



Indications for SMIBG

e SMBG recommended
T2DM with insulin treatment
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Indications for SMIBG

« SMBG optional
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Functionalities for diabetes patient apps include
(Chomutare T,et al.,2011)

Insulin tracking/Blood glucose parameters control,
medication reminder and tracking, communication, diet
management (caloric meal counting), physical activity
tracking

Weight management, blood pressure monitoring, and
integration with personal healthy records

Personalized education , social media and experience sharing,
alerts



Hype or hope for

diabetes mobile
health applications?

Joyce Lee I

In Brief

Diabetes management has evolved with the presence of smartphones, offering
a plethora of applications, or “apps,” to assist technologically savvy users.
This rapidly growing field of mobile apps has hosted a multifarious selection
ranging from novice startup software to programs designed for professional
use. This article reviews some crucial factors for consideration when secking
to optimize diabetes management via smartphone.

Evaluation and Evolution of Diabetes Mobile Applications:
Key Factors for Health Care Professionals Seeking to

Guide Patients

Ryan A. Ristau, BS, Jessica Yang,
BA, and John R. White, PA-C,
PharmD

According to statistics from 2011, the
American Diabetes Association (ADA)
estimates that 25.8 million children
and adults in the United States have
type 1 or type 2 diabetes.! Diabetes
poses a heavy economic burden on
the U.S. health care system, with
estimated associated costs in 2007 of
$174 billion.! Proper patient education
and management are pivotal because
diabetes is a progressive disease that
leads to macro- and microvascular
complications, including heart disease,
stroke, hypertension, nephropathy,
and neuropathy.

With the advent of smartphones,
patients are increasingly using mobile
technology through automated text
messages and various applications, or

factors for HCPs to consider when
recommending apps for diabertes
self-management.

Factors for Consideration

Patient demographics
In 2010, an estimated 10.9 million
people > 65 years of age and 215,000
people < 20 years of age in the United
States had diabetes.! The diversity
among people with diabetes imposes
a challenge for HCPs to identify and
address the needs of each patient,
including those related to patients” age.
In the fast-paced and evolving
world of technology, younger popula-
tions are often highly proficient with
and adaptable to smartphones. As
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Managing diabetes in the digital age @

Viral N. Shah'? and Satish K. Garg'*?

Abstract

The prevalence of diabetes is rising globally. Poor glucose control results in higher rates of diabetes-related
complications and an increase in health care expenditure. Diabetes self-management education (DSME)
training has shown to improve glucose control, and thus may reduce long-term complications. Implementation of
diabetes self-management education programs may not be feasible for all the institutions or in developing
countries due to lack of resources and higher costs associated with DSME training. With the increasing use
of smartphones and Intemnet, there is an opportunity to use digital tools for training people with diabetes to
self-manage their disease. A number of mobile applications, Internet portal, and websites are available to help
patients to improve their diabetes care. However, the studies are limited to show its effectiveness and cost-benefits in
diabetes self-management. In addition, there are many challenges ahead for the digital health industry. In this review,
we assess the use of newer technologies and digital health in diabetes self-management with a focus on
future directions and potential challenges.

Keywords: Diabetes, Digital health, Artificial pancreas, Closed-loop system, Electronic health records, Mobile
health, mHealth, Diabetes self-management, Mobile applications
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An example

Glucose Buddy Glucose Buddy - Diabetes App - Diabetes App Lite Glucose Daily Carb - Diabetes Tracker Diabetes Pal App: Glucose
Pro : Diabetes... Diabetes Logbo... blood sugar... - blood sugar... Companion Carbohydrate,... with Blood... Logbook Mana... Companion Free
Medical Medical Medical Medical Medical Health & Fitness Medical Medical Medical

$6.99 | ~ Free ||~ $6.99 | v Free |~ $1.99 |~ Free |~ $9.99 |~ Free ~ Free || v

Healthsome G for Track3 - Diabetes BGluMon - Blood Glucose-Charter Glucose Tracker Blood Pal Free - Blood Pal - Track3 Lite - Diabetes In Check
Glucose Planner, Diabet... Glucose Monitor Medical Lite - Log and... Glucose Tracker Glucose Tracker Diabetes Plann... Medical
Medical Medical Medica Medical Medical Medical Health & Fitness
’ j s099 |~ : I S Free  ~
& Free |~ $5.99 v kiss99 |~ iy Free ~ Free v $0.99 |~ Free ||~ =

DIABETES

\&’

=
&Q
Diabetes Glucose Glucose Recorder Glucose Recorder Diabetes Pacer Daily Carb Glucose Tracker - Diabetes Log Diabetes iBGStar®
Tracker App... Medical Free with Glucose... Premium -... Log and Monito... Health & Fitness Companion Diabetes Manager
Medical Oueils Medical Medical Health & Fitness Medical Provee = Heatlth & Fitness Medical
K s2909 | v A & Free | ~ Free  ~ _S299 | ~ $0.99 | ~ -

Free ~ Free |~
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Diabetes
In Check

Diabetes
In Check

7 XK e ®

Keep your TYPE 2 DIABETES

IN CHECK - every day!
Journal

Your FREE app includes:

T

Blood Glucose

Track your Blood Glucose »

Track your Medication >

Nutrition

Track your Carbs >




Diabetes : Diabetes
In Check In Check
B X @ S b XK @

Meal Planner Food Guide

e Venizon T 10:44 AM y L1 Verizon = 10:46 AM

< Planner Today < More MGHL&

You can still enjoy a wide variety of
foods. Learn to eat well balanced,
delicious foods in the right portions.

% ' §é§§ﬂ _(_;Lu&&lw& Q Search Foods

Artichokes
Breakfast
Protein Rich Nut Butter 480 > Asparagus / White Aspara.
Fruit Smoothie =
Avocado
Lunch

Veggie "Cheeseburger" 304ca - Apples (All Varieties)

Apricots

VOZIrXe—XIOTMmMOO®>» PO

Plum Slices with Cottage 172 -



0O ATAT ¥ 1108 AM [ arrs Y )
& MyNetDiary D

Thursday, December 5 ©

BG 10:07PM 55 mg/dL

1 time above range E i E ]' lE i
2 times below range
Avg. Daity 112 mg/dL y

Avg, Pre-meal 92 mg/dl
Avg, Post-meal 132 mg/dL

Insulin 12,20PM 2 units
Total Insulin 3.5 units
L. Meals 1,185 cals; 1,715 left

Total Carbs 197 g ' -
Net Carbs 1609 % & % % % on the App Store, since 2012

Diabetes Overview

Exercises 315 cals

Helps you learn and self-manage diabetes better.
Track everything you need.

Medications

/v Trackers I D Available on the
#1 paid diabetes tracker app in the US App Store




An example

How many calories from that meal?2

o Cajun blackened pork with
creamed corn and coleslaw,
and roasted potatoes




An example

How many calories from that meal? Coleslaw,
152 calories
peri00g

e Cajun blackened pork with
creamed corn and coleslaw,

and roasted potatoes ' : 1 medium roasted
, potato, 200 calories

e The foods can be recognised
at first sight

Creamed comn, 72
calories per 100 g

Cajun blackened
pork, 541 calories
per100g

541*0.8 + 152*0.5 + 72*1 + 200 = 780.8

You would need to walk about 3.5 hours to
bum 780 calories




An example

"“Snap-n-Eat" is an App that counts calories based on the picture of the meal

Creamed com  100g

S0g

Inang W, etal. 2015




An example

RELATED ARTICLE
What You
Can Do With Your
iPhone’s Health App

T-Mobile Wi-Fi = 11:19 AM

Dashboard

@ -+ 100% W T-Mobile Wi-Fi ¥

11:20 AM @ 7 100% -

£ Dashboard Steps

Day |  week

Year

5,799 steps

Yesterday, 11:41 PM
25,000

Steps

Daily Average: 9,675

2.53mi

Yesterday, 11:41 PM
12

Walking + Running Distance

Dally Average: 4.26

Flights Climbed

Daily Average: 7

A

Dashboard

4floors
Yasterday, 6:49 PM

20
,f"/\\,
- ; -

'L_i'_J : ' :":i",l,

Show on Dashboard
Show All Data

Add Data Point
Share Data

Unit steps

Step count is the number of steps you take
throughout the day. Pedometers and digital
activity trackers can help you determine your
step count. These devices count steps for
any activity that involves step-like
movement, including walking, running, stair-
climbing, cross-country skiing, and even
movement as you go about your daily
chores.

Mayo Clinic

Dashboard
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Consideration for the future

Apps are around for quite a while

* There were 800 apps in the Apple App store in July 2008,
200,000,000 in June 2016 (Statista,2016b)



Consideration for the future

What to expect in the next 10 years?

* Integration with intelligent sensors and automated
functioning



Consideration for the future

Patients’ willingness and need to use apps needs to be
recognised

* Digital literacy does not seem to be a barrier for young
generations

How can requests from patients for advice on app usage be
managed?

* Regulations and guidelines are expected to be applied
systematically



