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SYMPTOMS INCLUDE1,2

FREQUENT URINATION
EXCESSIVE THIRST

CONSTANT HUNGER
FATIGUE

WEIGHT LOSS
VISION CHANGES

SLOW HEALING WOUNDS
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taken as a recommendation for the readers,
especially not as a guideline for treatment, and it is
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points, solutions, and statistical data are examples
only. Sources are multiple, such as public statistics,
expert opinions, open innovation workshops,
research, own data and many more (see references).
The products and features mentioned may not be
available in all countries and their future availability
cannot be guaranteed. Some products mentioned are
planned and under development.
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✓ Family history
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✓ Age
✓ Gestational diabetes
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✓ Physical inactivity

✓ High blood pressure
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✓ Smoking
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✓ Stress
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An extensive research-based
analysis from 40+ scientific
articles and journals in
combination with hospital
workflow experience allowed the
identification of pain points and
solutions.

These solutions were proposed
based on AI, IoMT, AR/VR,
biosensors, nanorobotics and
smart wearable technologies.

THROUGH THIS CAREPLAN WE 
HIGHLIGHT DATA FROM

A COLLECTION OF

89
pain points

141
solutions

connected to

different stakeholders
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PRENATAL
Scenario: At the obstetrician's office

PREVENTION
Scenario: In the garden

SYMPTOMS 
Scenario: At the office

DIAGNOSIS 
Scenario: At the hospital laboratory

TREATMENT
Scenario: At home

FOLLOW-UP
Scenario: At home in the living room

OUTPATIENT 
Scenario: At home in the living room

7

DIABETES

A pregnant woman is being examined by the doctor during her antenatal 
checkup. She is worried about the health of her unborn child.

Patient exercises regularly and tries to keep up a healthy lifestyle. The patient is prescribed insulin therapy with long acting or short acting 

insulin through injection, which she takes regularly.

The patient regularly monitors blood sugar levels using a glucometer during 

the follow-up period.

The patient faints due to hypoglycemia.

STAKEHOLDERS

Disease pathway analysis with pain points and solution examples

Pregnant woman
Receives care services from health 

care providers. 

General practitioner
Helps patient with general 

medical questions and 
performs check-ups.

Family
Helps and supports the 

pregnant woman.

Obstetrician
Takes care of monitoring 
the pregnancy and helps 
with all related health 

questions.

Pediatrician
In charge of the health 

check-up of the newborn.

Solution categories

Existing in healthcare 
sector

Ongoing research in 
healthcare 

Futuristic solution 
(may or may not be 
implemented) 

Website: 
https://www.siemens-healthineers.com/innovation-think-tank

Disclaimer:
This publication on the diabetes pathway framework was
updated on 17.04.2023. It cannot be taken as a recommendation
for the readers, especially not as a guideline for treatment, and
it is not a medical document. There is no guarantee for
completeness or global correctness, the various pain points,
solutions, and statistical data are examples only. Sources are
multiple, such as public statistics, expert opinions, open
innovation workshops, research, own data and many more (see
references).
The products and features mentioned may not be available in all
countries and their future availability cannot be
guaranteed. Some products mentioned are planned and under
development.

aAtellica CH Enzymatic Hemoglobin A1c assay (SHS): The
products/features (mentioned herein) are not commercially
available in all countries. Due to regulatory reasons, their future
availability cannot be guaranteed.
b,dDCA® HbA1c Reagent Kit* for DCA Vantage® Analyzer & DCA®
Microalbumin/Creatinine Urine Test (SHS): The
products/features shown on this web page are not commercially
available in all countries. Due to regulatory reasons, their future
availability cannot be guaranteed.
DCA, DCA Vantage, and all related marks are trademarks of
Siemens Healthcare Diagnostics Inc., or its affiliates. All other
trademarks and brands are the property of their respective
owners.
bDCA® HbA1c Reagent Kit* for DCA Vantage® Analyzer (SHS):
DCA HbA1c test kit 10698915 (an aid to diagnose diabetes and
identify patients at risk for developing diabetes) is not available
for sale in the U.S. Product availability varies by country.
cDCA Vantage® Analyzer (SHS): The products/features
(mentioned herein) are not commercially available in all
countries. Due to regulatory reasons their future availability
cannot be guaranteed.
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SOLUTION

Process innovation

Genetic counseling

PAIN POINT

Children of mothers and/or fathers

with type 1 diabetes have a higher

risk of developing the disease.1

Genetic counseling for diabetes to
provide empiric risk information
based on family history and/or
the effects of maternal
hyperglycemia on pregnancy
outcome.2

SOLUTION

Process innovation

These include enhancing parents’
awareness and knowledge of
predisposing factors, avoiding
exposure to them, providing
appropriate prenatal care, lifestyle
interventions like healthy diet and
physical activity, regular blood
glucose monitoring and optimum
follow-up to evaluate the efficacy
of these interventions.3,4

PAIN POINT

Children exposed to maternal

gestational diabetes mellitus are

at an increased risk of developing

diabetes.

SOLUTION

Process innovation

Screening in the first trimester by a
combination of maternal factors,
mean arterial pressure, uterine
artery pulsatility index, and serum
placental growth factor (triple test)
can help in prediction of
preeclampsia and facilitate timely
treatment.5

3

PAIN POINT

Preeclampsia during pregnancy

increases the risk of the child

developing type 1 diabetes.4

PAIN POINT

Many people regularly consume

highly processed and sugar-rich

food and are not aware of its risks.

Online diet platform

3

SOLUTION

Digitalization 

It offers diet consultation
followed by a personalized diet
plan, as well as daily, weekly or
monthly doorstep delivery of
meals based on a subscription
model.9,10

SOLUTION

Sensing

Wearables based obesity 

monitoring

PAIN POINT

1

Limiting unhealthy foods (e.g., refined
grains and sweets, processed meat) and
beverages (sugary drinks), increasing
physical activity and limiting sit time
are few preventive strategies.
Wearables that enable constant
monitoring and progress tracking of
these health habits through
personalized management programs
and real-time feedback can improve
quality of life.6,7

Obesity can increase the risk of

developing diabetes if not properly

controlled.

SOLUTION

Process innovation

Gamified exercises

2

PAIN POINT

Individuals lack motivation to

exercise regularly, especially when

there is no plan to follow or

partners to exercise with.

Goal-oriented gamified
exercises with outcome-based
rewards can help motivate the
individuals to improve their
participation and establish
continuous engagement in
regular physical activity in
order to maintain good
health.8

PAIN POINT

Individuals with a family history of

diabetes are more likely to have

prediabetes and develop diabetes.

Family health history 
tool

4

SOLUTION

Digitalization

By using a family health history tool,
family history can be stored and
shared with healthcare providers.
Based on this data, patients can be
recommended to take the diabetes
risk test and join diabetes prevention
programs in order to reverse
prediabetes and prevent/ delay type 2
diabetes by weight management,
exercising, eating healthy and
quitting smoking.11

PAIN POINT

People with a regular smoking

habit have an increased risk of

developing diabetes or

exacerbation of the disease.12

5

VR in smoking 
cessation

SOLUTION

Digitalization

Virtual reality program
combined with a smartphone
app can guide the user
through a combination of
exposure therapies,
mindfulness training, and
activation control
techniques designed to quell
nicotine cravings.13

2

Post COVID measures 

SOLUTION

Process innovation

4

Some people may experience

fatigue, frequent urination,

increased thirst or blurry vision

after an acute COVID-19 infection.

PAIN POINT

Emphasis should be laid on
potentially new onset diabetes
especially during the first 3
months of follow-up post COVID-
19 and regular tests for diabetes
detection must be conducted.
Patients need to be educated on
the warning signs of the disease
and encouraged to make
appropriate adjustments to their
overall lifestyle by eating healthy
and exercising regularly.20,21

Omics based biomarkers

2

SOLUTION

Clinical innovation 

PAIN POINT

Misdiagnosis of the type of

diabetes or missed diagnosis of

diabetes are a threat to the

patient’s health.23

Based on omics classification

(genomics, transcriptomics,

proteomics, metabolomics and

metagenomics), genes, RNAs,

proteins, and metabolites based

biomarkers can be used in precisely

diagnosing type 1, type 2 and

gestational DM.24

Laboratory automation a

SOLUTION

Automation

3

With increasing prevalence of

diabetes, there is a rising demand

for laboratory testing.

PAIN POINT

An automated analyzer can improve
efficiency by streamlining the laboratory
workflow to help achieve consistent
turnaround time and enhancing the
laboratory’s productivity by increasing
walkaway time, thus helping future-
proof the lab for upcoming demand of
tests.25

Point of care testing b,c

SOLUTION

Clinical innovation

4

Patients must wait for a long time

before the results of laboratory

tests are available.

PAIN POINT

It provides fast, actionable test results
within minutes that can help manage
diabetes patients more effectively,
improve workflow in office or clinic,
and simplify management of diabetes
testing in decentralized settings.26,27

PAIN POINT

Conventional method to check

blood glucose levels for diabetes

monitoring is invasive. Thus,

people tend to avoid testing

regularly since it is associated

with pain and needles.

SOLUTION

Clinical innovation

1

Non-invasive glucose 

monitoring

Non-invasive continuous glucose

monitoring can be done using

optical, microwave and

electrochemical methods which

utilize body fluids like saliva,

tears, sweat and interstitial

fluids, apart from blood to

monitor glucose levels. Examples

include tattoo sensors, glucose-

sensing RFID microchip, smart

contact lens etc.35

SOLUTION

Process innovation

PAIN POINT

Frequent injections with an

insulin pen into the same area can

lead to lipohypertrophy and

therefore reduced effect of the

injected insulin.

2

Proper injection site rotation

Educating the patient about practicing

proper injection site rotation, hygiene and

replacing the needle after each injection

can help prevent lipohypertrophy from

occurring, and avoiding the site can treat

the issue as it gives the skin time to heal

between injections, thus improving blood

sugar control.36,37

SOLUTION

Digitalization

AI supported diagnosis

PAIN POINT

There is a dearth of retinal

specialists and ophthalmologists,

and a high level of expertise is

required to manually diagnose

diabetic retinopathy.

4

An AI tool that evaluates retinal
fundus images to detect diabetic
retinopathy can aid the physicians
in screening and early detection,
thus minimizing the requirement of
trained professionals.40

PAIN POINT

People with diabetes are less likely

to visit the hospital during the

pandemic due to fear of infection.

SOLUTION

Digitalization

Teleconsultation

5

Patients can schedule an online
consultation to connect with their
physician virtually via text, audio
or video. It facilitates long-term
clinical care for monitoring and
prevention of complications of
diabetes mellitus.41

PAIN POINT

Improper insulin dosage, vigorous

exercise and irregular eating

habits may lead to hypoglycemia,

which the patient might not

recognize. If untreated, it can be

life-threatening.

SOLUTION

Process innovation & Digitalization

Hypoglycemia awareness 

and tracking

1

Educating the patients and their family
about the risk factors, causes, symptoms
and management of hypoglycemia is of
utmost importance. Regular blood
glucose monitoring and the need to have
readily available glucose should be
emphasized upon. Besides, a smartphone
app used to track symptoms and
hypoglycemia events can improve
awareness, thereby assisting patients to
better detect and prevent future
episodes.1,42

SOLUTION

Sensing & Digitalization

Smart glucagon sensor

A wearable non-invasive system can

be used to detect hypoglycemia,

especially nocturnal hypoglycemia

which the patient is often unaware of

as it does not awaken a person from

sleep. Additionally, a mobile

application can be used for the

notification and eventual alarming

of hypoglycaemia status. Once

detected, it can be effectively treated

through automatic injection of

glucagon.43

Patient is in the hospital laboratory sample collection area where blood 

sample is collected for diagnosis.

Dietician
Suggests and changes 

meal plans for the mother 
during and after 

pregnancy.

Medical device companies
Create innovative tech solutions 

that help the public to stay 
active and live a healthy 

lifestyle.

STAKEHOLDERS

Patient
Wishes to eat nutritious 

food and exercise 
regularly to maintain 

good health.

Family
Supports and encourages 

the patient to follow a 
healthy lifestyle.

General practitioner
Performs regular check-ups 

and advises the patient to 
lead a healthy lifestyle.

Ministry of Health
Raises awareness on chronic 

diseases and educates the 
public on its preventive 

measures.

STAKEHOLDERS

Patient
Suffers from symptoms 

related to diabetes.

Family
Notices change in patient’s 

health and advises to visit a 
doctor.

Medical device companies
Create innovative tech 

solutions to help monitor and 
track the symptoms of 

diabetes.

General practitioner
Can interpret the 

symptoms and refer the 
patient to the correct 

expert.

Diabetologist
Specialist of the disease who 

advises the patient on next 
steps.

STAKEHOLDERS

Patient
Receives diagnostic services from 

health care providers.

Diabetologist
Specialist of the disease who 
advises the diagnostic tests.

Medical device 
companies

Create innovative tech 
solutions to help diagnose 

diabetes correctly and 
efficiently.

Laboratory 
personnel

Help conduct laboratory 
tests and provide results 

that aid in diagnosis.

Hospital 
administration

Manages the health 
services provided to 

patient.

Family
Supports patient 

throughout the diagnostic 
process.

STAKEHOLDERS

Patient
Receives treatment and 

needs to take the prescribed  
medications.

Family
Supports patient 

throughout the treatment 
process.

Diabetologist
Specialist of the disease who 
prescribes medications and 

guides the patient.

Dietician
Advises the patient on the best 
suitable diet for the condition 

and develops meal plans fitting 
to the patient’s needs.

Medical device 
companies

Create innovative tech 
solutions to help treat diabetes 

successfully; e.g., devices for 
insulin injection.

STAKEHOLDERS

Patient
Measures blood sugar level  

regularly and continues 
medications as prescribed.

Family
Supports the patient to 
monitor and maintain 

health.

General practitioner
Helps patient with general 

medical questions and 
monitors any changes in the 

patient’s health.

Diabetologist
Advices the patient to 
follow-up at regular 

intervals to do a 
comprehensive check-up.

STAKEHOLDERS

Dietician
Provides guidance in case 

any question about the 
patient’s dietary choices 

arise.

Patient
Is living with diabetes.

Family
Supports the patient to 
monitor and maintain 

health.

General practitioner
Helps patient with general 

medical questions and 
monitors any changes in the 

patient’s health.

Diabetologist
Advices the patient to 
follow-up at regular 

intervals to do a 
comprehensive check-up.

 
 

  

  

  

 

 
 

  

  

  

 

 
 

  

  

  

 

PAIN POINT

The global prevalence of diabetes

is steadily increasing, and most

patients remain undiagnosed in

the early stages.

SOLUTION

Process innovation

Screening for diabetes

6

Diabetes screening through
preventive health checks, or
screening of high-risk groups
(e.g., age more than 40 years,
family history of diabetes,
obesity, gestational diabetes,
high blood pressure etc.) by
blood and urine glucose testing,
and glycosylated hemoglobin
testing can aid in early detection
and timely management of the
disease.14,15

SOLUTION

Sensing & Digitalization

Smartphone based 
diabetes detection

Using photoplethysmography
signal, which can be easily
monitored with a smartphone's
light and camera, a
smartphone application that
monitors a person's heart rate
may be able to identify
diabetes by detecting the
associated vascular changes.
This can be easily deployed in
all settings and could increase
access to diabetes screening.16

PAIN POINT

Non-specialist doctors may not

have sufficient experience in

recognizing and appropriately

managing diabetes emergencies.

Besides, not all hospitals may

always have diabetes specialists

available.

SOLUTION

Digitalization

1

VR based clinical diabetes 
training

Virtual reality is a safe and useful
tool to help non-specialist clinicians
manage clinical scenarios related to
diabetes emergencies. Immersion in a
VR based environment allows the
users to work through the case, with
the ability to interact with the virtual
patient, virtual nurse and to use
relevant medical equipment and
resources based on their clinical
assessment and formulated clinical
management plan.28

 
 

  

  

  

 

Digital diabetes coach

SOLUTION

Process innovation & Digitalization

2

This can help patients manage their
diabetes by syncing smart devices to track
blood glucose levels, vital signs and fitness,
providing real time personalized feedback,
digital coaching, insights and education on
the effects of physical activity, diet and
diabetes treatment on health, using smart
medication reminders, and strengthening
connections to care teams by securely
sharing health data and guiding discussions
and decisions during and between the
visits.29

PAIN POINT

High prices, low availability of

human insulin, few producers

dominating the insulin market and

weak health systems are the main

barriers to universal access to

insulin and diabetes care.33

SOLUTION

Process innovation

4

Universal access to insulin

Access to insulin and related products
can be enabled by boosting human
insulin production and supply,
improving affordability by regulating
prices and mark-ups, using pooled
procurement, promoting local
manufacturing capacity in underserved
regions, promoting R&D centered on the
needs of low- and middle-income
countries, using health resources wisely
and ensuring access to affordable
devices for blood sugar monitoring and
injecting insulin.33

 
 

  

  

  

 

Clinical decision support 
system

If untreated, diabetes can lead to
several health complications like
heart problems, kidney disease,
neuropathy, and poor patient
outcome.19

5

PAIN POINT

With the help of CDSS, health

professionals can anticipate the

patient’s health trajectory, based on

which a series of cost-effective

interventions can be advised

including blood glucose control

through a combination of diet,

physical activity and, if necessary,

medication; control of blood pressure

and lipids to reduce cardiovascular

risk and other complications; and

regular screening for damage to the

eyes, kidneys and feet to facilitate

early treatment and improve patient

outcomes.19,34

PAIN POINT

Patients who receive conventional

insulin treatment may require

multiple daily injections. Incorrect

administration or poor adherence

may have an impact on blood

glucose control.

SOLUTION

Clinical innovation

Automated insulin delivery 
system

3

The use of a tubeless insulin pump that
provides continuous insulin delivery,
without multiple daily injections, lets the
patient experience more freedom with fewer
daily hassles. Based on the readings from a
continuous glucose monitor, a smartphone
with an app can calculate the required
insulin dose, and an insulin pump
automatically adjusts insulin delivery to
manage glucose levels, helping protect
against highs and lows, day and night.30

SOLUTION

Clinical innovation

Oral insulin pill

Pills with insulin could replace
the insulin injection in treating
diabetes. This way, the insulin
pills can make the treatment of
diabetes more comfortable and
have a positive impact on the
environment by helping to avoid
plastic waste. Oral application
could also lead to more accessible
and cheaper insulin supply.31,32

PAIN POINT

Patients with diabetes are at an
increased risk of kidney disease
(diabetic nephropathy).

SOLUTION

Clinical innovation

Microalbumin/ 
Creatinine urine test d

3

ACR testing is recommended as an
initial screening test for early
detection of kidney disease and
should be performed annually in
patients with type 1 and type 2
diabetes. It requires a small
sample volume and delivers test
results in minutes.38

SOLUTION

Digitalization

Predictive AI model

Prediction models based on AI and machine
learning can be used to estimate the risk of
undiagnosed CKD and of progression of
CKD in diabetes using factors like age,
gender, ethnicity, eGFR, haemoglobin,
blood pressure, serum albumin, creatinine,
calcium, phosphate, and bicarbonate. A
risk score would allow for intensifying
treatment for those most likely to benefit.39

 
 

  

  

  

 

PAIN POINT

Many patients with diabetes may

find it difficult to visit the

pharmacy and purchase

medications due to long travel

distances or the requirement of

frequent visits to replenish the

stock regularly.

SOLUTION

Digitalization

Online pharmacy

2

Patients can upload their
prescriptions at online medication
platforms and receive convenient
home delivery of medicines. The
entire process can be automated
to suit individual needs. Moreover,
subscription option can be
provided so that patients receive
regular medication refills and are
never short of medicines.44

SOLUTION

Process innovation

Drone delivery

Drone delivery can help to
generate easy access to
medications for patients,
especially in areas where
purchasing the prescribed and
necessary treatment medication
would require long travel
distances or big effort.45

 
 

  

  

  

 

PAIN POINT

Many patients lack insurance

coverage due to which they do not

take medications as prescribed and

may not monitor blood glucose

levels regularly.

SOLUTION

Process innovation

3

Universal health coverage

Affordable access to essential care
for everyone with diabetes can be
ensured by providing medications like
metformin, insulin, gliclazide,
glucagon, syringes/ needles, test
strips, glucometers, and regular
consultations with family doctors,
nurses and dieticians, plus
consultations with the appropriate
specialists in the case of
complications, as a minimum, thus
effectively managing the condition.46

Smart socks

SOLUTION

Sensing & Digitalization

Patient may not indulge in

appropriate foot care and can

suffer from diabetic foot

complications like foot ulceration

as a result of trauma in the

presence of neuropathy and/or

peripheral vascular disease.1

4

PAIN POINT

Wireless sensor-embedded socks

designed for daily wear can perform

continuous temperature monitoring of

the feet of persons with diabetes in the

home environment. Combined with a

mobile app, it informs the wearer about

temperature increase in one foot

relative to the other, to facilitate early

detection of ulcers and timely

intervention.47

PAIN POINT

SOLUTION

Sensing & Digitalization

Smart toilet

People living with undiagnosed

and untreated diabetes for a longer

period are more likely to have

worse health outcomes.19

1

Smart toilets can measure the
amount of glucose in the urine. The
extracted data from any sample is
automatically sent to a secure, cloud-
based system which can be used to
monitor and flag signs of disease.22

PAIN POINT

Patients may show a variety of

symptoms which they may not

notice or associate to diabetes.

SOLUTION

Process innovation

Education campaigns

1

Educating patients on the risk
factors and symptoms of diabetes
like increased thirst and hunger,
frequent urination, unintentional
weight loss, fatigue, blurred vision
etc. can enable them to identify
early symptoms and know when
to seek care. Early diagnosis and
treatment can prevent long-term
damage.

SOLUTION

Sensing & Digitalization

Health analyzer

Wearables that measure
parameters such as calories,
physical activity, stress levels etc.,
when integrated with a symptom
journal and health diary app, helps
to track the patient’s habits,
symptoms and fitness. An AI can
explore the data with interactive
charts to analyze the long-term
disease development and send an
alert to the patient and general
practitioner.17

 
 

  

  

  

 

 
 

  

  

  

 

 
 

  

  

  

 

 
 

  

  

  

 

 
 

  

  

  

 

 
 

  

  

  

 

SOLUTION

Digitalization & Process innovation

 
 

  

  

  

 

 
 

  

  

  

 

Preventive strategies

Screening for preeclampsia

Pharmaceutical 
companies

Develop drugs related to 
diabetes.

Medical device 
companies

Create innovative tech 
solutions to help monitor 

diabetes.

Dietician
Provides guidance in case 

any question about the 
patient’s dietary choices 

arise.

Medical device 
companies

Create innovative tech 
solutions to help monitor 

diabetes.

Patient experiences symptoms such as excessive thirst and hunger, 

frequent urination and fatigue.

Recently diagnosed diabetes

patients can be easily overwhelmed

with nutrition decisions,

implementing medication into their

daily routine and handling of pens,

insulin pumps and sensors.

PAIN POINT

PANDEMICCOVID-19PANDEMICCOVID-19

AI based risk prediction

SOLUTION

Digitalization

Many patients with diabetes

remain asymptomatic in the early

stages.

PAIN POINT

An AI-based automated end-to-end
patient-centric system that uses
factors like patient demographics,
lifestyle, medical condition,
heredity and psychology to identify
patterns in patient data by
extracting correlations between
risk factors and incidence of
diabetes can be used to predict and
manage the disease.18

 
 

  

  

  

 

SOLUTION

Process innovation

Access to primary 
healthcare 

PAIN POINT

Remote and rural areas have

limited access to healthcare.

Hence, people in these areas tend

to ignore their symptoms and avoid

visiting a doctor.

3

Ensuring easy access to
primary care physicians
and basic diagnostics,
such as blood glucose
testing in primary health
care settings can enable
timely diagnosis and
treatment.19

SOLUTION

Digitalization

 
 

  

  

  

 

Telemedicine 

Virtual clinics for
remote areas can allow
patients to fully
engage and
communicate with their
physicians, share their
symptoms and get
timely diagnosis with
minimal effort, time
and cost.
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