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Introduction

INTRODUCTION

This poses unknown challenges for healthcare manufacturers:

Today, more than 463 million people around the world are affected by

with the increasing complexity of the digital transformation in the

diabetes, and the numbers are predicted to nearly double by the year

health sector? How can they make use of the benefits offered by

2045. For medical engineering companies, this rapid growth also

digitalization in order to differentiate themselves from increasing

entails business opportunities since more and more people depend on

competition?

How can they meet the users' expectations? How can they cope

technology-based therapies. At the same time, the users' expectations
are growing: Due to increasing digitalization and their experiences with

In this trend report we summarize our experiences and observations

consumer products, users expect a clear added value for their lives when

and identify trends on the diabetes market for you. As a specialist for the

they opt for a new therapy, hoping for a life without noticeable restrictions

design and development of user-friendly products and services, we attach

thanks to intuitive, smart and connected diabetes products and services.

particular importance to technological innovation and the users' point
of view: Find out what trends you shouldn't miss and how you make life
easier for your users while securing important USPs for your company.

TRENDS FOR SUCCESSFUL DIABETES SOLUTIONS

#1
User research

#2
Technologies

#3
Automation

#4
E-health solutions

Ensuring acceptance with

A better life for diabetics

A digital, connected and

Creating digital and playful

user-centered solutions

through digitalization and

data-based future for

service portfolios

progress

diabetes therapies
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ENSURING ACCEPTACE WITH
USER-CENTERED SOLUTIONS

For many diabetes patients, their disease is not only a physical but also a
psychological burden, causing a sense of shame, guilt, overstrain, loss of
control all the way to depression and anxiety. Solutions like AdviceDevice,
the first “therapy navigator” for diabetics, Beyond Type I or DIY solutions

The better solutions are customized to the respective target groups,

like Android Artificial Pancreas System (AAPS) already support patients

the better their success in a nearly saturated market. This is why user

today. A community offers mutual support and discussions for people

research and the human-centered design approach are key factors on

diagnosed with type 1 diabetes.

the way to market success.
Integrating the users' requirements and feedback at an early stage of the
development cycle pays off manifold for medical engineering companies:
Only if you have an in-depth understanding of diabetes patients and their
requirements can you develop products and services that offer them
added value, creating features that users really need and provide optimal
support in their therapy.

REDUCING THE STRAIN
Current therapies noticeably improve the lives of diabetics. But still, the

„Advice Device“ app with navigation system for the therapy of type 1 diabetes

patients are confronted with numerous obstacles and difficulties: After

Source: SINOVO GmbH & Co. KG | https://advicedevice.de

having been diagnosed with diabetes, they face enormous additional
burdens and strain: Constantly measuring blood sugar levels is stressful.

Being aware of such strain and reducing the burden can increase the

Many patients feel they can't cope and perceive their sugar level manage-

patients' adherence and commitment to their therapy: “A good diabetes

ment to be a full-time job. Moreover, many therapeutic solutions are

solution treats patients — a great diabetes solution relieves them.” Users

cumbersome to integrate into the patients' lives or complicated to use, e.

want their product to understand, motivate and relieve them, i. e. they

g. taking blood sugar levels using test strips when you're not at home. In

do not only want good usability, they expect a positive, convincing user

addition to physical health, future solutions should also take the patients'

experience. This positive user experience is the decisive factor that helps

mental health into account.

you stand out from your competitors.
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USER RESEARCH FOR FOR HUMANCENTERED SOLUTIONS
Manufacturers that are aware of such strains and reduce the stress with
human-centered products and services increase acceptance in the market and further strengthen their market position. The road to a humancentered solution is via user research. By using a number of user research
methods, you will not only analyze your users' requirements but you will
also uncover the daily challenges and critical situations that diabetics
face when following their therapeutic routines. The fact that diabetes
therapies are an integral part of the patients‘ everyday lives adds to these
challenges. Therefore, they would ideally need solutions that accompany
them throughout the day — whether they are driving, sleeping, exercising
or in other critical situations.

Formative evaluation of a new type of CGM sensor

In order to gain a holistic view of the situation, you should not only

User research allows you to identify possible weaknesses of existing

look at the individual product — like a blood sugar meter or an insulin

solutions, enabling developers to come up with ideas for product and

pump — but at the entire ecosystem. In addition to the above-mentioned

service innovations that address existing deficits and are perfectly

products, this may include mobile apps, diabetes management systems

tailored to the requirements of diabetes patients.

used by doctors and patients, CGM devices or, in future, even totally

But user research is not only helpful when it comes to developing

different applications. We know from our experience in many areas that

ideas because it enables you to focus on the product and service ideas

companies tend to lose their users' requirements out of sight and develop

that receive positive feedback in user tests. At the same time, human-

products that are not in line with the target group's needs. In order to

centered development saves development time and costs. Moreover,

minimize this risk, user research can fill information gaps and ensure that

shorter development periods reduce the time to market, helping you to

the products developed are successful, efficient and validation-proof.

launch products that have been developed with a focus on a high user
acceptance before your competitors do.
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AN OVERVIEW OF KEY USER RESEARCH METHODS

WHAT
HOW

AIM

QUALITATIVE
INTERVIEW

PERSONA

DIARY STUDIES

CULTURAL PROBES

USER JOURNEY MAP

qualitative interview

comprehensive description

documentation of the daily

documentation of the

illustration of a typical

based on a standardized

of a typical member of the

use in a diary

daily use e. g. using

procedure, e. g. of a task

guideline

target group

cameras, dictaphones,

or a day, to get a holistic

questionnaires

picture of a user's activities

insights into the

understanding of the

detailed information about

experimental and

understanding the situation,

patients' experiences,

target group and its

the use of therapeutic

explorative access to

thoughts and feelings of

everyday problems,

values, requirements and

solutions in different

the users‘ thoughts and

the users in their daily lives

critical situations and

expectations

situations

feelings

as well as the activities and

requirements

steps that are necessary to
reach the goal

ADVANTAGE

favorable cost-beneﬁt

useful in the diabetes

ratio

context since peripheral
inﬂuencing factors (time
of day, environment and
feelings) of the users are
collected

7

Digitalization meets diabetes

|

A better life for diabetics through digitalization and progress

A BETTER LIFE FOR
DIABETICS THROUGH
DIGITALIZATION AND
PROGRESS

Especially improvised AID systems show how desperately diabetics are
waiting for such solutions.
Connected, standardized, automated, smart systems have the potential
of integrating therapeutic solutions better and seamlessly into the users'
daily lives, making their lives easier. Even though standalone tools for
some of the above-mentioned features already exist, there is a lack of

From increasing interconnectedness to automation and gamification-

connected and standardized solutions that are compatible and exchange

technological progress allows you to ease the above – mentioned

data. Up to now, there are no joint cross-manufacturer standards as

strain. In this process, choosing future – proof, integrative technologies

regards interfaces or technologies in the market.

plays a key role.
But why is that the case? This question cannot be answered in one
Collecting information on the users' requirements as described in

sentence. Several factors contribute to the above-mentioned insular

chapter 1 is a first important step. However, this is not enough to make

solutions. Many manufacturers are highly focused on their own portfolio

patients' lives easier and to pave the way for a successful product. It is

and do not provide interfaces to third-party systems by default. Others, in

just as important to make sure that other parameters such as hardware,

turn, do provide connectivity but only with selected products. For medical

software and interfaces are chosen and used as best as possible.

engineering companies, such insular solutions may have strategic
advantages. For doctors and patients, however, being restricted to certain

BETTER CONNECTIVITY THROUGHOUT
THE DAY WITH THE RIGHT TECHNOLOGY

platforms is a major obstacle.
In order to improve the quality of life for diabetics, it is therefore necessary
to reduce such obstacles and choose sustainable technologies. To this

As described in chapter 1, existing diabetes solutions do not yet offer

end, it helps to consider the following questions: Can the selected hard-

the cognitive relief that many patients hope for in their daily lives. From

and software be used in the long term and reliably? Are the standards

tracking functionality for weight, blood pressure and sporting activities

used across the industry?

to defining alarms for various situation-specific threshold values — in

But we have come to learn that, instead of investing in forward-looking

diabetes online forums and on websites of product innovators, diabetes

technologies or making the best choice for the users, other parameters

patients discuss a multitude of requirements for their diabetes solution.

are often decisive: Manufacturers might decide for technologies that the
current team is familiar with or that are cheaper to purchase or produce.
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Moreover, an update of existing hard- or software entails costly
certification procedures. At first glance, this makes it cheaper to stick
with existing systems.
However, many technologies provide long-term benefits that can redeem
start-up costs within a few years. This is why we always recommend
broadening the perspective. If necessary, external experts can pinpoint
new potential for development and integrate them successfully into the
corporate product strategy.
This goes to show that the human-centered approach does not only apply
to the classical human-centered design, i. e. the user-friendly design of
the user interface. It is much more than that: It means meeting every
Human Centred Design

aspect of the users' requirements. And it doesn't end with the interaction
with your own product. It encompasses all touchpoints with your product
and other systems in the users' daily lives. These can be analyzed using a
detailed customer journey map. The users' requirements for the individual
touchpoints can be included in the product development. At first glance,
this approach might seem to be a real cost driver but customer journey
maps uncover product and service potentials, providing well-founded
insights that help to improve your own portfolio.
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A DIGITAL, CONNECTED
AND DATA-BASED FUTURE
FOR DIABETES THERAPIES
Automated and AI-based smart and self-learning therapeutic systems
can enable diabetics to lead an almost normal life. For manufacturers,
technological innovations entail two main challenges: 1. They have
to identify the usage scenarios along the therapy workﬂow in which
AI and automation can develop their full potential. 2. An intuitive and
transparent design has to make the increasing complexity of using
smart systems manageable for the users.
Whoever is involved in developing product innovations for diabetics
cannot do so without considering current trends such as CGM and
the connectivity across various devices. This also includes technical
developments such as self-learning algorithms, image recognition
software and non-invasive blood glucose monitoring, e. g. via smartwatches. But not all technologies are automatically well-received
by the users and accepted without reservations. So, what does it take?
As always, it depends, for example on the respective usage scenario.
When using AI, it is vital to make the use of this technology transparent
to the users and, if necessary, give them control. A black box with an
obscure and badly communicated rationality causes dissatisfaction and
provides anything but joy of use.
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In the treatment of diabetes, it is, for example, possible to use

This example shows that security aspects have to be considered for the

conversational user interfaces like chatbots, which can get to know the

medication and data alike. These security concerns are one major reason

users and their therapies better in the course of the therapy, enabling

why AI is not as common in medical engineering as in other industries.

them to improve support over time. A possible scenario might look
like this:

When diabetes patients take a picture of their dinner,

Ideally, this process is free of errors and transparent

The data is stored on the mobile device and

the AI initiates glucose measuring, analyzes the sugar

enough for the patients to reproduce the individual

transferred via the cloud to the patient's personal

content of the meal, compares it to therapy data and

steps. All they have to do is confirm the medication.

diabetes management system and the physician

automatically suggests the medication.

in charge.
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A SIDE NOTE ON AI
Corporations like Google have defined principles for their own
use that manufacturers can transfer to their projects. In 2018,

4

Be accountable to people: The AI technologies developed
should be subject to appropriate human direction and control.
They should give people the opportunity for feedback,
explanations and appeal.

Google CEO Sundar Pichai already described seven principles
that Google employs to assess and govern the use of AI:

1
2

Be socially beneficial: Advances in AI are to be used in a way
that is beneﬁcial for the people. Beneﬁts have to substantially

5

exceed the downsides.

Avoid creating or reinforcing unfair bias: AI should be designed
in a way that avoids unfair treatment of people — especially
with regard to their ethnicity, gender, religion or convictions.

Incorporate privacy design principles: People should
always be given transparency and control over the data that
is being collected, saved and treated. Therefore, Google
deploys architectures with privacy safeguards and gives the
opportunity to object to the use of data at any time.

6

Uphold high standards of scientific excellence: Google draws
on scientifically rigorous and multidisciplinary approaches. In
order to promote the exchange of knowledge and innovation in
the field of AI, the company publishes educational materials,
best practices and research data.

3

Be built and tested for safety: The company takes safety
precautions for AI development that meet the best practice
standards of AI safety research. Where necessary, Google
tests AI in a safe environment and carefully monitors its
deployment. That way, Google aims to avoid harmful or

7

Be made available for uses that accord with these principles:
AI applications have multiple uses. This entails carefully
considering whether an AI project is scalable, has enough unique
selling points or whether it can be used for harmful purposes

unwanted effects.
Source: https://about.google/intl/ALL_de/stories/sieben-prinzipien
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TIPS FOR DESIGNING AI

 A transparent decision-making process creates more understanding
and acceptance for your product. In order to attract attention, it is

A digital, smart future, in which automation using different devices has

enough to describe the algorithm. Elaborated treatises about neuronal

ceased to be a novelty, requires state-of-the-art AI which reliably collects

networks and their functionalities, however, are not necessary.

and analyzes data, assesses it correctly and suggests appropriate
scenarios. Apart from such technological requirements for AI, users and

 Do not raise expectations that the AI cannot meet. Users should be

their user experience need to be taken into account: In order to create

given a realistic impression of the features and capabilities of the AI.

a successful product that satisfies the users, transparency, traceability,

Step-by-step introductions, an intuitive interaction design, visual design

control, privacy protection and an ethically justifiable approach are key.

and clear information on the features are helpful to achieve this.

We know from experience that many people are not fully aware of the
significance of UX with regard to AI. AI is not a perfect technology as

 Create a basis for the users to accept the AI. Often, anthro-

such. It requires a large portion of empathy and know-how, especially

pomorphisms, i. e. the attribution of human characteristics to the

when developing components that users come in touch with. To this end,

AI, are used to this end. Seemingly vulnerable avatars with a high

you can build on a number of pillars that help to achieve a high degree of

voice or even humorous communication achieve better acceptance.

customer satisfaction:
 Inform the user about what data you need for what purpose, and
 Interaction and graphic design have to ensure an intuitive, successful

allow the user to monitor the data collection. This builds trust. Data

and faultless operation at all times. It is advisable to use an iterative

protection is vital. In order for users to accept AI, they need to be sure

approach and to conduct formative studies in order to identify and

that user-related data is encrypted on the devices and during the

address critical operating errors at an early stage. Subsequent

transfer to interfaces.

summative studies are useful to check whether this process has been
successful.

Only if you bear the technology and the users in mind, can you ensure to
achieve a high adaption rate, which is the basis for a successful launch

 Make sure to clearly distinguish between AI and non-AI features. This
allows users to decide for themselves whether and how much they
trust the generated data and analyses. This avoids expectations to
critically exceed possibilities.

and sustained success of the product in the market.
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ON THE WAY TO THE ARTIFICIAL PANCREAS:
CLOSED-LOOP SYSTEMS REVOLUTIONIZE
TYPE 1 DIABETES THERAPIES
Closed-loop systems are an example of the central importance that

There is a lack of readily available solutions in the market since these
systems are complex and have to meet high regulatory requirements.
From the point of view of diabetes patients, the fact that many players in
the diabetes market also plan to develop closed-loop systems in addition
to the currently available DIY solutions, however, gives reason to hope.

automation, AI and interconnectivity have gained in the development of
diabetes solutions in recent years. Continuous glucose monitoring (CGM)
and closed-loop systems promise to make the treatment of diabetes
easier and increasingly automatic. A sensor in the subcutaneous fat
tissue continuously measures blood sugar levels and transfers the data to
a software that calculates how much insulin needs to be administered via
the pump and sends the command to the pump. Between 2011 and 2017,
the number of CGM users in Germany under the age of 18 drastically
increased from 5% to 44%. The increase in the use of CGMs is similar
among adults (Hood, DiMeglio & Riddle, 2020).
From a user experience perspective, the strict feedback loop between
glucose monitoring, insulin administration and user involvement in a
closed-loop system significantly improves the therapy. As described
before, patients benefit not only with regard to diabetes management,
but also through easing the stress and psychological pressure. And the
fact that closed-loop systems have proven to enhance the values is
revolutionary. Moreover, they offer cognitive relief since many therapeutic
decisions are automated based on the data collected. This seamless, less
time-consuming blood sugar management increases the quality of life of
diabetes patients.
Even though these systems hold enormous potential, they are not
currently considered standard equipment in the treatment of diabetes.
Closed Loop System
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EFFICIENTLY MONITORING THE GLUCOSE
METABOLISM WITH SELF-LEARNING, DATABASED SYSTEM

Food-tracking apps such as SNQs optimally complement AI-based
closed-loop systems. They can “recognize” meals in pictures and read
the respective carbohydrate levels from a database. Such solutions are
already available today, however, there are major obstacles when it comes

Not only self-regulating closed-loop systems but also AI-based, smart,

to recognition rates and user-friendliness. As mentioned above, diabetes

self-learning therapy solutions have the potential to enable patients to

patients will be able to use these systems to analyze a picture of their

lead a close-to-normal life. The advantage of AI-supported systems

meal in an optimized workflow and automatically transfer information on

from a UX perspective: In addition to the above-mentioned automation,

the amount of insulinrequired to the insulin pump, which will administer

they can detect anomalies at an early stage, issue warnings and react

the appropriate dose.

better to individual fluctuations in the metabolism. Moreover, therapies
can be made less cumbersome for doctors and patients. A regular
exchange of data between the doctor's and the patient's systems can
avoid the necessity of regular appointments and check-ups. A visit to
the doctor will only become necessary if the system detects an anomaly
or a change that requires treatment.
Self-learning, data-based algorithms can learn, for example, how much
insulin the respective user requires in a particular situation and at a
certain time of day, and adapt to these requirements accordingly. Based
on such data, it monitors the glucose metabolism to an almost perfect
extent and optimizes the administration of basal and non-basal insulin,
e. g. when the patient is sleeping or exercising. The data collected is
regularly checked for anomalies and, if abnormal data is found, doctors
and patients are prompted to make an appointment, allowing them to
react fast and effectively.
The food tracking app SNAQ
Source: SNAQ AG | https://snaq.io
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CREATING DIGITAL
AND PLAYFUL SERVICE
PORTFOLIOS WITH E-HEALTH
SOLUTIONS

Sales generated from e-health products and services — e. g. apps for
diabetes patients — could grow to reach 28.3m euros in 2022. Even today,
about 250 diabetes apps can be found in the Google Play store (status
Jan. 2021). According to current studies, about half of the type I patients
and about a third of all type II patients use an app for their glucose
management. These app users also have a higher self-care score than
diabetics who don’t use an app (Kebede & Pischke, 2019).

Digital applications enable manufacturers to offer patients, doctors
and health insurers digital added value and build digital ecosystems
and services — in addition to the hardware itself. In this context, the
approval of digital health applications for the reimbursement of diabetes
therapies by health insurers is a new opportunity for providers of
diabetes solutions.
Across all industries, we currently live in the age of big data and digital

Devices

service business models. This trend can be beneficial for both diabetes

Apps

patients and manufacturers: The continuous monitoring of glucose,
insulin, exercise and nutrition data in connected diabetes solutions not
only has the potential to improve diabetes therapies but also opens
up opportunities for new products and services. Establishing digital
applications allows patients, doctors and health insurers to improve their
collaboration and the smart exchange of data. Based on data analyses,

improve the situation of certain subgroups, e. g. people with extremely

15,6

19,3

23,1

14,4

14,8

1,3

1,8

2,4

3,1

3,9

4,6

5,2

2016

2017

2018

2019*

2020*

2021*

2022*

for example, it can be easier to identify subgroups of diabetics and to
offer them more individual and targeted therapies. This could drastically

17,1

21,4

variable blood sugar levels or shift workers, whose circadian rhythm

* forecast

changes regularly.
Sales of diabetes e-health products in Germany (in M. Euro)
Source: Statista Digital Market Outlook
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Due to the German Digital Healthcare Act (DVG) passed on December
19, 2020, the use of e-health products will further increase. The law
gives 73m patients covered by the German state insurance the right to
treatments using digital health applications (DiGA) and enables patients
to use online consultations or even access a secure data network in the
health sector. This allows them to use diabetes apps for a high-quality
therapy supported by digital products. It is prescribed by doctors, and
the costs are covered by health insurers. In contrast to diseases like
obesity, no app for diabetes patients has been approved as a digital health
application (DiGA) in Germany yet.
For an app to be included as a DiGA in the list of the Federal Institute
for Drugs and Medical Devices — the prerequisite for health insurers
to reimburse the costs — it needs to be approved as a medical device.
Moreover, app developers have to provide evidence of at least one new,
additional positive therapeutical effect in comparison with existing
DiGAs. Since no DiGAs have been approved for diabetes up to now, this is
comparatively easy and the legal obstacles for approval are relatively low.
In addition to the therapeutic effect, a DiGA also has to meet requirements
with regard to user-friendliness, (patient) safety, functional capability,
interoperability and robustness. As a UX company, we are able to evaluate
whether an app meets these regulatory requirements in formative and
summative studies.
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BETTER MOTIVATION WITH
GAMIFICATION

One example is the MySugar app, which includes challenges that
patients can master when documenting their blood sugar levels and
calories. When they are successful, they take pride in their achievement,

However, diabetes solutions not only have to meet functional and

which helps them stay on top of things. And what is more: These playful

regulatory specifications. It is decisive for a therapy to be successful

involvement strategies can be a decisive factor for patients to not only

that they motivate and encourage the patients over a long period of

use an app but also experience positive emotions when they use it.

time to cooperate and use them. Diabetes requires the patients to

This positive user experience (UX) can be a key USP (unique selling

show a great deal of individual responsibility, discipline, self-monitoring,

proposition) for an app.

adherence and readiness to actively participate in therapeutic measures.
They constantly have to give attention to their disease and control
their behavior. A promising solution to enhance intrinsic motivation is
gamification, i. e. the use of playful elements.

The diabetes app MySugr uses gamification elements to motivate users.
Source: mySugr GmbH | www.mysugr.com
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GAMIFICATION-ELEMENTS
Gaming elements and mechanisms are the cornerstones of

REWARDS

gamification, including game backgrounds (e. g. the need for
stimulation and curiosity) but also the specific game design
based on certain principles, targets and patterns. They form the
rules on which a game is based. This includes elements such as:

Tracking and rewarding performance and
achievements, e. g. by using credits, awards
or levels. In this context, performance and skill
are used as motivators.

STATUS

TIME

SETBACKS

Status and comparisons with others, often

Time limits, when only a certain amount

Awards and levels that have been achieved can

using ranking lists. Here, too, performance

of time is available for certain activities,

be lost. This means that more effort has to be

and skill are the motivating factors.

requires fast and determined action.

put in to keep them.

STEP-BY-STEP
INFORMATION

AIDS

Information is only given stepwise. That way,

Giving hints, since challenges only motivate as

Patients can, for example, activate services

users focus on certain contents or features first

long as they are considered generally feasible by

within an app or a product ecosystem if

before they are provided with more options as

the respective user.

necessary in order to receive mental support

appropriate.

Apps can provide assistance in various forms.

through trained staff or even organize
community meetups.
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Some of the motivators in games are based on psychological needs,
e. g. the sense of competence or belonging when playing group
challenges with other players. This is why meeting the patients' needs
plays a role in some gamification elements.
Gamification does not always lead to the desired positive results and
consequently changes in behavior. This is above all due to the fact that
there are different types of players. Gamification has to be fun to be
motivating! Especially competitive elements are not to everyone's liking.
The mere fact that there can always only be one winner means that fewer
users can feel the rewarding effects of having won. The most common
type of player can be motivated through social experiences in a game,
others want to achieve something or discover something new. These
findings have to be considered when developing gamification elements.
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CONCLUSION
SMART BUT HUMAN-CENTERED
The therapeutic solutions that are currently in the market constitute an
intermediate stage in the evolution of diabetes therapies rather than the
final state. Especially loopers and their therapeutic DIY systems are proof
of the great desire that diabetes patients have for better solutions than
those that are currently available. To this end, they even accept the risks
of legal uncertainties that are associated with DIY loop systems.
The future of diabetes therapies is digital but human-centered. Diabetes
is a particularly complex and life-changing disease, which makes it
especially important to put the users and their needs and requirements
at the center of the development process. Only when technological
innovation is combined with a consistently human-centered approach

UID-Project from medical technology (Quick test reader)

will you be able to create products and services that are accepted by the

Source: QIAGEN GmbH

users and successful in the long-term.

FUTURE HEALTH WITH UID
As pioneers of user experience design, we have been developing
tomorrow' best-sellers since 1998. As strategic partners, we help
companies to identify digitalization potentials that offer users added
value and support them during the implementation process. Our Future
Health team accompanies clients from the medical and pharmaceutical
industries during the entire development process — from the initial user
research to concept, design, prototyping and software engineering all
the way to standard-compliant documentation as per DIN EN ISO 62366.
Digital medical devices and e-health services are specifically tailored to
the users' requirements.
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