
Optimal self-management of diabetes requires regular 
 monitoring and analysis of diet, exercise and blood glucose 
levels, followed by informed decision making. Patients require 

extensive education to be able to self-manage their diabetes and, in 
the long term, self-management can be difficult and tedious to 
maintain. However, an extensive range of available digital tools may 
help. There is much enthusiasm for the potential benefits these tools 
offer people with diabetes, but some offerings may be more distracting 
than helpful. This article will explore the variety of digital health 
tools available to aid in diabetes self-management and how they can 
best be used. 

How digitally connected are Australians? 
Australians are some of the most digitally connected people in the 
world, with 92% of our population using the internet and 80% 
owning a smartphone.2 These smartphones are not sitting idly in 
pockets or on tables; on average, Australians check their smartphones 
more than 30 times a day.2 In addition to our insatiable appetite for 
smartphones, we also have a national thirst for electronic tablets, 
fitness trackers and smartwatches. With so many of us ‘connected’, 
there is an opportunity for access to a world of digital tools that can 
enable improved health. 

It is easy to assume that it is the younger members of the popu-
lation who are using all the bandwidth of connectivity. However, 
data from the Australian Bureau of Statistics indicated that 68% of 
older Australians (aged over 65 years) used the internet in the 
6 months to May 2014,1 with this figure expected to continue growing. 
The use of smartphones and tablets by older adults is also on the 
rise, with their usage focused on social media, news and instant 
messaging. It is therefore important not to dismiss the willingness 
of older people to use technologies that are familiar to them to assist 
with managing their health care. 

The wisdom and worries of the web
It is almost inevitable that patients will google their diagnosis or 
symptoms before they visit a clinic. A search on the term ‘diabetes’ 
will produce no fewer than 249 million websites, containing a variety 
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Self-management of diabetes requires patients to regularly 
monitor and interpret their diet, exercise and blood glucose 
levels and can become burdensome in the long term. 
Judicious use of digital tools may help patients to better and 
more easily manage their diabetes and live healthier lives.
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Key points
• Many digital tools are available to aid people in self-managing 

their diabetes, but some are more helpful and evidence-based 
than others.

• Several mobile applications, including some integrated with 
blood glucose meters, have been shown to have positive 
outcomes on HbA1c levels, hypoglycaemia incidence and 
diabetes self-management skills.

• For people with diabetes, social media can provide a valuable 
connection to other people living with the condition.

• Wearable fitness devices can provide personalised health 
data, which may assist with behaviour change.

• Telehealth and remote telemonitoring show promise for 
providing care to patients with diabetes.

• The growth in ‘big data’, genomics and artificial intelligence 
systems is likely to contribute to evolutionary changes in the 
management of diabetes.

• Practitioners should apply due diligence regarding digital   
self-management tools but not be afraid to support and 
engage patients in using this technology.
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of information. Once the internet surfer 
navigates past any initial sponsored links, 
the websites of Diabetes Australia, the Aus-
tralian Diabetes Society and the National 
Association of Diabetes Centres, as well as 
relevant state and federal government sites, 
are, thankfully, often ranked highest in the 
results of a web search for diabetes. However, 
beyond this, the murky waters of unscientific 
remedies start to rise in the search results. 

Organisations that provide reputable 
information for patients with diabetes 
include: 
• Diabetes Australia (www.diabetes  

australia.com.au)
• state and territory offices of Diabetes 

Australia (see website for links), for 
local education and support groups

• healthdirect (www.healthdirect.gov.au/
diabetes)

• diabetes research institutes with 
 information on resources, new research 
and opportunities to participate in  
trials, such as the Baker Heart & 
 Diabetes Institute (www.baker.edu.au) 
and  Garvan Institute of Medical 
Research (www.garvan.org.au).
To guide patients to reputable websites 

with quality information and resources, 
links can be given in handouts, emailed to 
patients or linked from the clinic’s own 
website.

An app a day? 
Several systematic reviews of health care 
mobile applications (‘apps’) have supported 
the value of this technology.3 However, there 
are caveats, as not all apps are created equal.4 
With more than 1000 diabetes-specific apps 
on the market, it is important to know what 
to choose. 

Before suggesting the use of an app to aid 
with diabetes self-management, it is impor-
tant to ascertain:
• if the patient has a smartphone or tablet
• if the patient is familiar and confident 

with using apps
• what tools would be helpful for the 

patient
• which app or apps would best meet 

the individual needs of the patient.
The patient needs to already have a 

smartphone or tablet and be comfortable with 
using apps, because without an existing level 
of competence and confidence, extensive 
training and support – which are not usually 
in the remit of a practice and its staff – may 
be needed. 

An understanding of what tools and sup-
ports (if any) would add value to the patient’s 
self-management is also crucial. Does the 
patient have trouble remembering to take 
medication? An app to remind them to do 
so could be of value. Does the patient measure 
blood glucose levels but not record them in 
a diary? An app with Bluetooth connectivity 
to the blood glucose meter to automatically 
upload, sort and present data in a graphical 
format that can be shared with the patient’s 
healthcare team could be the solution. 

Evolution of the app market is rapid and 
the sophistication and benefits of some apps 
are growing. Although not yet available in 
Australia, a good example is the BlueStar 
Diabetes app, designed for patients with 
type 2 diabetes by an experienced health 
professional-based team in the USA. After 
the patient’s medical history, medication and 
clinical data are uploaded, the app’s sophis-
ticated behavioural and clinical analysis 
systems deliver real-time, personalised con-
tent to guide self-management decisions. Its 
use has been shown to lead to reductions in 
HbA1c levels of up to 2.03%.5 The app learns 
over time and adapts to the patient and allows 
patients to send information to their health 
care providers to enable further support. It 
is approved by the US Food and Drug 
Administration (required because of the 
potential risks associated with decision sup-
port software tools) and is only available by 
prescription in the USA. Clinician input can 
ensure that decision support tools are cor-
rectly tailored to the patient. 

A review of evidence-based diabetes deci-
sion support apps found that some can assist 
in behaviour change and facilitate appropri-
ate treatment adjustments, which may pos-
itively affect clinical outcomes and quality 
of life (Table 1).6-14

What to look for in app design
Apps that support diabetes self-management 
may focus on diet, exercise, medication 

management, sleep, relaxation, other factors 
or a combination of these. As there are many 
apps of varying quality to choose from in 
each of these categories, it is good to keep in 
mind some simple rules: 
• be clear what tool is needed – what 

technology, if any, could be used to aid 
the patient’s health goals?

• research the app – read reviews and 
search online to see what people say 
about it

• find out who developed the app – are 
they health professionals or linked to a 
reputable organisation?

• road test the app – not all apps do as 
they promise; some are glitchy, hard to 
use and simply become annoying

• look for simplicity – apps that are  simple 
to use and  synchronise with other 
health data are often used for longer

• check privacy – find out how collected 
information is kept and read the fine 
print.
The top 10 health apps for people with 

diabetes (as trialled and selected by the first 
author) are shown in Table 2.

Social media
For people with diabetes, social media can 
provide a valuable connection to other people 
living with the condition.15 Sharing experi-
ences, knowledge and feelings, whether face-
to-face or online, can have positive outcomes 
for all those involved.16 Peer-to-peer interac-
tions can give people living with a chronic 
condition such as diabetes a sense of comfort 
that they are not alone, that what they are 
going through physically and psychologically 
is not unusual and that they can seek help 
when needed. This significantly improves 
the quality of life of the person with diabe-
tes.17 Research supports the use of a range of 
social media platforms,18,19 although similar 
warnings apply as for other online platforms: 
connections should be made with reputable 
groups that have the backing of, or links with, 
health-based organisations or qualified 
health professionals. 

One Australian example is the Oz Diabetes 
Online Community (#OzDOC), a diabetes 
support group run on the Twitter platform 
under the auspices of Diabetes Australia. 
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Members of the online group connect every 
Tuesday at 8.30 pm AEST and are guided 
through an online chat by either the moderator, 
who has type 1 diabetes, or a guest, who may 
be a health professional. The one-hour forum 
is insightful, supportive and positive. 

Another Australian online resource is 
Diabetes Can’t Stop Me (www.diabetescant 
stopme.com). The website, run by blogger 
Helen Edwards who has type 1 diabetes, 

offers articles, blog posts and information 
about living with diabetes and the psycho-
social issues encountered. Some of this con-
tent has been rehoused from its former site, 
Diabetes Counselling Online. An offshoot 
of this is the Diabetes Can’t Stop Me group 
on Facebook, which is a forum for members 
to talk about living with diabetes, rather 
than a support group, counselling service 
or provider of medical advice.

Wearables
Wearable fitness devices are a growing trend, 
but do they lead to increased levels of activity 
over the long term and therefore have a 
 positive impact on the health of a person 
with diabetes? Unfortunately, there is no 
clear answer to this question, as it depends 
on many factors. 

Some elements of success come down to 
the device being user-friendly and appropriate 

Table 1. Diabetes decision support apps available for use in Australia*

App name 
(manufacturer)

Description Applicable diabetes 
subtype

Platforms and 
connectivity

Clinical evidence  
of benefit

Blood glucose meter-based apps

Freestyle InsuLinx 
(Abbott)

Bolus calculator integrated in a BG meter, with 
easy (fixed insulin dose with standard meals) 
and advanced (CHO counting) modes; 
provides reports and real-time feedback

Type 1 or type 2 
(if using insulin) 
diabetes

BG meter and web 
(diabetes management 
software for healthcare 
provider and patient)

Improvements in 
accuracy of meal 
bolus7 and 
confidence in bolus 
calculation8

Accu-Chek Aviva 
Expert (Roche)

Bolus calculator integrated in a BG meter 
helps with insulin dosing, reduces stacking 
and gives real-time feedback

Type 1 or type 2  
(if using insulin) 
diabetes

BG meter and web 
(diabetes management 
software for healthcare 
provider and patient)

Reduction in HbA1c 

level 9 and increase 
in treatment 
satisfaction10

Accu-Chek 
Connect (Roche)

Integrated BG meter, app and web portal, with 
bolus calculator in the app; meal photographs 
can be attached to BG results, which helps 
when learning to count CHO

Type 1 or type 2 
diabetes

BG meter, web, Android 
and iOS; shares data with 
healthcare provider

Reduction in HbA1c 

level 9

Smartphone-based apps

Diabeo (Voluntis) Bolus calculator with an algorithm that adjusts 
insulin dosing based on BG, CHO intake, 
physical activity and basal bolus pattern 
recognition; gives real-time feedback

Type 1 or type 2  
(if using insulin) 
diabetes

Android and iOS; shares 
data with healthcare 
provider in real time

Reduction in HbA1c  
level11,12

Diabetes Diary 
(Norwegian Centre 
for Integrated Care 
and Telemedicine)

Bolus calculator and tracker of BG level  
(data transferred from meter via Bluetooth), 
insulin, food and activity; stores historical data 
to aid with decision making

Type 1 diabetes Android and iOS Reduction in HbA1c  
level13

Diabetes 
Interactive Diary 
(Meteda)

Logbook for BG, insulin dosing and physical 
activity, with nutrition database for CHO 
counting and food exchanges; has insulin dose 
calculator and annual screening reminders

Type 1 diabetes iOS; can send SMS to 
healthcare provider

Improved quality of 
life and reduction in 
hypoglycaemia14

Glooko Mobile App 
(Glooko)

Syncs diabetes data from BG meters, insulin 
pumps and CGMs and integrates with other 
health and fitness apps and trackers; has 
nutrition database for CHO counting and 
hypoglycaemia prediction algorithms

Type 1 or type 2 
diabetes

Android, iOS, cloud, web 
and EMR; standardised 
reports emailed, printed or 
faxed to healthcare 
provider

None

Abbreviations: BG = blood glucose; CGM = continuous glucose monitor; CHO = carbohydrate; EMR = electronic medical record; SMS = short message service. 
* Adapted from Drincic A, et al. Endocrinol Metab Clin North Am 2016; 45: 943-965.6 
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for the age and fitness level of the person wear-
ing it. There is little value in giving a high-end 
smartwatch designed for a triathlete to an 
80-year-old person who walks regularly. 
Conversely, a non-Bluetooth pedometer may 
be useless for someone who swims and cycles 
for fitness. Furthermore, research indicates 
that those who wear these devices for longer 
than six to 12 months, the time frame in which 
many people stop using them, are usually those 
who were already focused on their health, 
disciplined and doing regular exercise.20

Despite this, there is some value in finding 
the right wearable tool for a person with dia-
betes. It is well established that exercise and 
weight loss can lead to better diabetes man-
agement. As wearable technology has been 
shown to increase activity levels of users and 
to aid in weight loss,21 it would be expected 
to also lead to better diabetes  management. 
Whether the wearable device is simple or 
sophisticated, insights into movement, sleep 
and steps taken in a day can be valuable 
opportunities to add more detail to the picture 
of diabetes self-management.

 Smartwatches are also now making their 
mark in the management of diabetes,22 and 
recent media reports suggest that wearable 
devices that can noninvasively measure blood 
glucose levels are in development. Such tech-
nology, if successfully implemented, would 
be a huge advance in the field.

Telehealth
Although research into the benefits of 
 telehealth is relatively nascent, recent sys-
tematic reviews suggest that mobile apps and 
telemedicine can have positive effects on 
blood glucose levels.23,24 Despite the Austral-
ian Government’s introduction of telehealth 
funding in 2011 to support access to specialist 
services for those living in rural and remote 
areas, uptake of telehealth nationally has 
been slow.25

Diabetes is an almost perfect condition 
for telehealth, because consultations are 
based on interaction and do not always 
require  physical examination of the patient. 
Many diabetes specialists and GPs who have 
embraced this technology report a high level 
of success for those involved, including 
patients.26

The Australian College of Rural and 
Remote Medicine website has a telehealth 
provider directory listing practitioners  
of different disciplines, including endo-
crinology, who provide telehealth services  
(www.ehealth.acrrm.org.au/provider- 
directory). The Royal Flying  Doctor Service 
Victoria provides guidelines for GPs  running 
a telehealth service (www.flyingdoctor.org.
au/vic/our-services/diabetes-telehealth 
-services).

Remote telemonitoring
A newer and lesser known player in the 
health technology field is the remote 
 telemonitoring device. These devices are 
now  available through health provider 

organisations, such as the Royal District 
Nursing Service and Department of Veterans’ 
Affairs (DVA), and some health insurance 
companies. A tablet with wireless internet 
and Bluetooth connections enables data to 
be uploaded from devices that measure 
parameters such as blood glucose level, 
 oxygen saturation, blood pressure and heart 
rate. This information is then presented to 
the organisation’s health professional team, 
who review and interpret the data and 
 provide self-management education and 
support. The tablets also serve as telehealth 
units, enabling remote consultations between 
the patient and clinician. 

GPs in various locations across Australia 
had the opportunity to offer this service to 

Table 2. Top 10 health apps for people with diabetes*

App name Functionality App rating 
(out of 5)†

Organisations involved in app 
development

MyFitnessPal Calorie counter and 
physical activity tracker

4.6 Unknown

FoodSwitch Supermarket aid to find 
healthier choices for 
everyday foods

3.9 National Institute for Health 
Innovation (New Zealand), Bupa 
and The George Institute for Global 
Health (Australia)

Lark Personalised health and 
weight loss coach

4.1 Council for Diabetes Prevention, 
Stanford University and many 
healthcare professionals (USA)

Rise & 
Recharge

Movement tracker and 
reminder to move every 
30 minutes

3.8 Baker Heart & Diabetes Institute 
and Vodafone Foundation 
(Australia)

Strava Physical activity tracker 4.6 Unknown

Pill Reminder Tracker and reminder for 
taking medication

4.5 Unknown

Smiling Mind Modern meditation and 
mindfulness programs

3.6 Smiling Mind (Australian not-for-
profit organisation of 
psychologists)

Diabetes 
Australia

News, resources, 
recipes and available 
programs and services

3.2 Diabetes Australia

Diabetes 
Diagnostics

Clinical aid for the 
differential diagnosis of 
diabetes subtypes 

5 University of Exeter (UK)

* As trialled and selected by the first author Ms Natalie Wischer; all apps are available for both iOS and Android.
† Overall rating based on user reviews on Google Play or iTunes at time of writing; where multiple ratings were found, the 
lowest rating was used.
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DVA patients as part of the In-Home Tele-
monitoring for Veterans Trial between 
June 2013 and December 2016.27 Results of the 
trial are expected soon. However, those inter-
ested in using this newer technology may 
find that the Health Care Homes  program 
(to be introduced from 1 October 2017) will 
support funding for more bespoke models of 
care, such as remote telemonitoring. 

Emerging health technology 
trends
Personalisation of medicine is a hot topic, 
and for good reason. Every individual 
responds differently to treatments, as a result 
of factors including genetics, environment, 
income, health literacy, diet and activity. The 
‘one-size-fits-all’ healthcare system is losing 
the war against chronic disease, and tech-
nology offers a not-so-distant solution to 
better understanding the individual. 

The use of genomics is growing and 
becoming more affordable in mainstream 
medicine. The ability to review an individ-
ual’s DNA sequence and determine genetic 
mapping provides extensive insights into 
diseases, including diabetes. Pharma-
cogenomics, which uses patients’ genetic 
information to select the most effective 
 medications for treatment, will also develop 
over time.

Future health care is expected to notice-
ably improve through the ongoing use of ‘big 
data’, also known as machine learning. 
Through the collation of information from 
around the world, cognitive computing 
 systems, such as IBM Watson, can, for exam-
ple, crunch all the available data on cancer 
and its treatments and provide the clinician 
with an evidence-based, individualised man-
agement  regimen for each patient.28 Machine 
learning has also been used in providing 
better treatment for people with type 2 
 diabetes.29 Such systems will continue to 
evolve and be integrated into existing patient 
management software as clinical decision 
support tools. 

Funding of health technology
One of the major barriers preventing health 
care professionals’ uptake of newer  
tech nologies has been the challenge of 

reimbursement for the time invested in 
reviewing and interpreting data and provid-
ing feedback to patients. Australian funding 
models have been a limiting factor in using 
innovative technology options in primary 
health care and, as such, have deterred adop-
tion of patient-facing technologies. 

A paradigm shift in funding models is 
required if digital health is to reach its fullest 
potential in Australian healthcare systems. 
The reforms being introduced with the 
Health Care Homes funding model offer 
some hope that this may occur. Without a 
review of health care reimbursements, there 
will be an ongoing risk that innovative 
healthcare services will be stifled and signif-
icant opportunities for improvement lost. 

Conclusion
Health technologies have the potential to 
provide people with diabetes more services, 
more extensively and at a much lower cost. 
To do this effectively, the electronic tools 
need to make life easier for both the patient 
and the clinician and offer solutions to 
 existing challenges. Digital health tools need 
to be personalised to the patient and under-
stood and supported by the healthcare pro-
fessional. To do this successfully, there will 
need to be a significant shift in healthcare 
funding models. 

Technology will never be a panacea for 
diabetes or any other health condition. 
Human interaction will always be at the 
cornerstone of diabetes self-management. 
Nevertheless, existing and emerging tech-
nologies offer a range of valuable tools that 
health clinicians and patients alike should 
consider adding to their toolbox. The 
National Association of Diabetes Centres 
will be holding the first Australasian Diabetes 
Advancements and Technologies Summit 
(nadc.net.au/adats) in Sydney on 20 October 
2017 to discuss how technology can assist 
both health professional and patient to 
achieve better outcomes. ET
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