
Proactively drive innovation to improve human life
Innovation Think Tank

DIABETES

PREVALENCE IN

GLOBAL 
DIABETES 

  

BILLION
760

$

GLOBAL DIRECT 
HEALTH EXPENDITURE 
ON DIABETES IS 
USD 760B IN 2019

RISK FACTORS
NOT PHYSICALLY ACTIVE

HIGH BLOOD PRESSURE

45+ YEARS OLD

FAMILY HISTORY
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COVID-19
COVID-19
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DIABETES 
IS A LEADING CAUSE OF 
KIDNEY DISEASE. APPROXIMATELY,
1 OUT OF 4 ADULTS WITH 
DIABETES HAVE KIDNEY DISEASE.

                     People with diabetes 
are more likely to have serious 
complications from COVID-19

537

2021

541M ADULTS 
HAVE IMPAIRED 
GLUCOSE 
TOLERANCE (IGT),
WHICH PLACES 
THEM AT HIGH 
RISK OF TYPE 2 
DIABETES

NUMBER OF PEOPLE LIVING WITH DIABETES
IS PROJECTED TO RISE TO 643 MILLION BY

2030 & 783 MILLION BY 2045

3 IN 4 ADULTS WITH DIABETES LIVE
IN LOW AND MIDDLE INCOME

COUNTRIES

48 M

32 M
19 M

59 M

55 M

163 M

88 M

South & central America 

North America & Caribbean

South East Asia 

Western Pacific

Middle East & 

North America

EUROPE

AFRICA

We thank our numerous ITT team members, alumni and collaboration partners worldwide for their contribution to the pathways.
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20people%20with-out%20diabetes.
2.Diabetes symptoms: When diabetes symptoms are a concern,2021: https://www.mayoclinic.org/diseases-conditions/diabetes/in-depth/diabetes-symptoms/art-20044248 3.Healthy People,
2020 Topics & Objectives: Diabetes, 2016. https://www.healthypeople.gov/2020/topics-objectives/topic/diabetes
4.International Diabetes Federation,IDF Diabetes Atlas 2021:https://diabetesatlas.org/
5. Risk of developing diabetes,2019:https://www.medicalnewstoday.com/articles/317375#age-and-diabetes
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MORE LIKELY TO 
HAVE A STROKE

MORE LIKELY TO 
HAVE A HEART ATTACK

2019

Disclaimer: The Disease Pathways Framework 
could be used to elaborate on various diseases. 
The various pain points, solutions, and statistical 
data are examples only and cannot be taken as
recommendations for the reader.

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



TREATMENT
HOME

Living room

FOLLOW-UP
HOME

Living room

Disease pathway analysis with painpoints and solution examples

DIABETES

PREVENTION
HOME

Kitchen/Exerc ise Room

SYMPTOMS
HOME/AT WORK

DIAGNOSIS
HOSPITAL/HOME

Consulting room/Liv ing room

PRENATAL
HOSPITAL

Consultation room

96
painpoints

133
respective
solutions

An extensive research- based 

analysis from 40+  scientific 

articles and  journals in 

combination  with hospital 

workflow  experience allowed

the identification of  painpoints

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

are connected to
different stakeholders

14

STAKEHOLDERS

Pregnant woman

Diagnosed with gestational diabetes  

and receives care services from

providers

Neonatologist
Doctor for newborn babies who

can t reat  neonatal problems..

Diabetes specialist
Trained to care for people  

with diabetes

Suggests and changes meal

plan according to the  

changing needs of the

diabetic

mother during and af ter

pregnancy

Obstetrician
Specialized in delivering

babies and care for pa-

t ient during pregnancy

SOLUTION
Process innovation

Awareness  

platform

Stores fami ly  data and gives
regular information to 

patient  on their health  and 
let them  know the risk  due 

to their  fami ly  inheri tance

Diabetes  
management  

platform
Wireless continuous glucose  

monitoring (CGM) sends  blood glucose 
measurement  to app, which in turn 

sends  data to the patient´s  healthcare 
team

SOLUTION
Digitalization

3

PAINPOINT

Mothers who have obesity 
have higher risk to
develop gestational 

diabetes

4

PAINPOINT

Additional fetal  movement 
monitoring  is required after
the 29th week of  pregnancy 
for mothers  with Diabetes

SOLUTION 
Sensing

Acoustic  system 
forfetal  movement

Wearable  system based  on a 

combination of

accelerometers and acoustic  

sensors with advanced signal   

processing architecture to  identi fy 

and discriminate  between types of  

fetal   movements

Portable monitoring  
system for real - time  

detection

Wearable  system based  on three 

e lectrodes used  to extract signals 

in the  abdomen of  pregnant  

women

SOLUTION
Sensing

SOLUTION
Sensing

STAKEHOLDERS

Patient exercises regularly and keeps a healthy lifestyle

Eats nutritious food and  

exercises regularly to keep  

the body healthy

Helps pat ient to adhere to 

healthy lifestyle inc luding  

healthy diet

Trained to care for people  

with diabetes

Patient Family Diabetes specialist

Diabetes training  

educator
Assigns t raining courses to  

the pat ient and monitors the  

physical ac t ivity of  the patient

Dietitian
Suggests and changes  

meal plan according to the

changing needs of the  

diabetic pat ient

1

2

PAINPOINT

Automatic dai ly  habit 

tracking using  motion 

sensor, real - time feedback 

on eating speed, physical   

activi ty and stress  level

*S ource

Smartphone as  
food scanner

Miniature infrared  sensor 
f i tted in smart- phones that 

can ref lect infrared waves
from food sample and wi l l  

he lp in food  nutri tion 
analysis

*S ource

Healthy food  
delivery

Personal ized dai ly,   weekly 
and monthly  meals 

del ivered to the
doorstep based on  

subscription model

SOLUTION
Digitalization

Lack of knowledge  about 

the nutritional  value of 

food and  healthy habits

Obesity can in- crease 

risk to develop diabetes 

if  not properly con-

trolled

Smartwatch

SOLUTION
Digitalization SOLUTION

Sensing

Based on the IoT approach, 

which allows tracking food 
intake, remote  capturing and 

constant  monitoring of  patient 
data  to evaluate obesity risk

SOLUTION
Digitalization

VR in smoking  
cessation

Virtual  real i ty program  
combined with app  that 

guides user through a 
mindfulness  training 

designed to  quel l  nicotine 
cravings

SOLUTION

Digitalization

SOLUTION

Digitalization

Exercise device  
incorporated with 

gamification & 
social media

Al lows interactions  with others

on social network to encourage  

competi tion in exercises

STAKEHOLDERS

Suffers f rom symptomsre-

lated to diabetes

Not ices change inpatient’s  

body health and provide  

support

Consults pat ient  on the  

symptoms and refers pat ient  

to a diabetes specialist

Patient Family General practitioner

Ident ifies whether symptoms 

experienced by thepat ient  are 

related to diabetes or not

Diabetes specialist

Patient experiences symptoms such as excessive thirst and hunger, frequent  urination, 
fatigue and slow-healing wounds

1 2 3
PAINPOINT

SOLUTION
Digitalization

Patient does not  

associate the  symptoms 

with  diabetes

Symptoms like fatigue and 

sleep deprivation are taken  

as normal issues  and is not 

analyzed  for risk.

Pat ient  cannot   

remember symptoms  

and s igns experienced  

t h roughout  the day

Digital education
platform

Educates patient on  diabetes 

and aware

them about ri sk fac- tors and 

symptoms  via websi te .

Fatigue  
measuring  band

Wrist actigraphy : Objective ly 

measures  sleep parameters 

and  average motor activi ty  

to calculate  fatigue  level  and 

alerts the  ri sk to patient.

SOLUTION
Process innovation & Digitalization

Remote and rural  

have limited access  

to healthcare

Telehealth social  
program

Virtual  care  platform  for remote 

areas and  mHealth devices 

integrated with Diabetes  

Prevention Program  to offer 

guidance  which i s designed to  

improve health and  wel lness

Patient with risk of in-
heritance of diabetes  lacks 
knowledge in man- aging 

body wellness

4

AR game

Health education

for patient at ri sk 
to inheri t 

diabetes. It can  
also store  the 

progress  and 
check on reducing  

ri sk factors l ike  
stress.

SOLUTION
Digitalization

SOLUTION
Digitalization

STAKEHOLDERS

Patient visits a doctor to receive diagnostic test.

Patient

Takes tes t for diabetes

Family

Ensure pat ient  follows  

pre-testing instructions

Diabetes specialist

Performs diagnostic testson  

pat ients

Conducts laboratory analysis  

on b lood samples

Develops newdiagnost ic  

solutions

Pathologist Tech startups

PAINPOINT

Hard to identify  

and detect  

prediabetes

Heart rate  
sensor

IMPLEMENTED

SOLUTION
Clinical innovation

3

PAINPOINT

Patient is not aware  of 

the development of  

diabetic neuropathy

Temperature  
sensor

IMPLEMENTED

SOLUTION
Clinical innovation

4

AI diagnostic

Predictive model for 
diabetic kidney diseases  

(DKD) using AI.  It could
detect progression of   DKD 

and can have effective and 
accurate  intervention to 

reduce  the need of   
hemodialysis.

AI based diagnosis  
using retinal 

images
Distinct sources of  patient data  

i s drawn including e lectronic  
health record and retinal  im-

ages for training the AI model .  
This can be created to have  

predictive  diagnosis of   
retinopathy at early stage

SOLUTION
Digitalization

SOLUTION

Digitalization

Diabetes causes damage to  
the small b lood vessels in

the kidney and patient does not
visit hospital regularly to have  

kidney check-up

Its tough
to have early and precise 

diagnosis of diabetic
retinopathy.

Regular eye test is 
required.

1 2

PAINPOINT PAINPOINT

Deep learning algori thm  

uses smartphone apps  
with          

photoplethysmography  
signal  to detect 

diabetes

SOLUTION
Digitization

SOLUTION
Automation

Blood test for diagnosis 

is invasive, and  painful.
Misdiagnosis of type of  

diabetes

Smartphone  
screening

Omics based  
Biomarker

Biomarkers using  gene 

expression  yie lds precise 
omics  classi f ication on types  

of  diabetes

Artificial 
pancreas

Continuously monitors  
blood glucose levels,  

calculates the amount  of  
insul in required and  

automatical ly del ivers  
insul in through a pump

SOLUTION
Sensing & Automation

SOLUTION
Clinical innovation

Inhaled 
insulin

Dry-powder or 

l iquid  insul in 

del ivered  through 

an inhaler

STAKEHOLDERS

Insulin therapy with long-acting or short-acting insulin through injection,  pump or 
jet system

2

4

PAINPOINT

SOLUTION
Clinical innovation

Patient

Takes insulin before/after  

every meal

Family

Watch out for the condition

of  the pat ient

Diabetes specialist
Trained to care for people  

with diabetes and-
provides t reatment

guidance

Patient have to carry  
insulin with him/her all  

the time

Manufacture anddevel-

ops device for insulin in-

jec t ion

Pharmaceutical  

companies

Medical device  

companies
Tech startups

1

PAINPOINT

Conventional insulin  

treatment requires  

injection

PAINPOINT PAINPOINT

I-insulin
Use of  additional   glucose transporter 

inhibi tor chemical ly which  blocks the 

molecule from getting to the ce l l  

surface to prevent too much glucose 

uptake from blood into the ce l l

SOLUTION
Clinical innovation

Patient forgets to take  

insulin on time

Overdose of  insulin can 

cause  liver to deliver 

low  glucose and can

cause hypoglycemia

Smart insulin
Injectable  nanoparticles  

designed to sense glucose  

levels in the body and  

respond by secreting the  

appropriate  amount of   insul in

SOLUTION
Automation

SOLUTION
Clinical innovation

SOLUTION
Clinical innovation

3

PAINPOINT

Insulin cannot be taken  
orally as it gets digested

and will break  down
in the stomach

Oral insulin  
pill

Pi l l  which consists of  microneedle   with a tip 

made of  freeze -dried insul in. The injection is 
control led by a  compressed spring that i s 

restrained  by a sugar disc. Water in the 
stomach  can dissolve  the disc & serve as a 

trig- ger to re lease the spring and inject  the 
needle  into the gastric wal l .

SOLUTION

Clinical innovation

*S ource

5

STAKEHOLDERS

Continuous monitoring of blood sugar level  
required to check progress of treatment

Patient

Measures b lood sugar level  

regularly

Family

Watch out for the condition  

of  the pat ient

Trained to care for people  

with diabetes, Monitorsblood  

sugar level of  the pat ient

Diabetes specialist

Manufacture b lood glucose  

monitoring devices

Develops new solutions  

for cont inuousglucose  

monitoring

Medical device  

Companies
Tech startups

Suggest  suitable meal planto  

control b lood sugar level

Dietitian

1

PAINPOINT

Breath
analyzer

Measures acetone  

levels in patient’s  

breath to 

determine  blood 

glucose level

Ear sensor

By mounting sensor in  earlobe,

i t can Measure  blood

sugar levels through a  

combination

of ul trasonic,  

e lectromagnetic and  thermal  

waves

*S ource

Wireless monitoring

Wireless user- insertable   

30-day glucose sensor  

using semiconductor  

technology that provides  

discreet results on  

smartphone app

SOLUTION
Sensing

SOLUTION
Sensing & Automation

SOLUTION
Clinical innovation

Conventional method  to 

check regular glu- cose

level is invasive

Smart contact  
lens

Lenses with f lex ible,  

transparent e lectronics  
can measure glucose  levels 

from tears in the  eye and 
alerts the wearers i f  they 

get the levels  too high.

Glucose-sensing  
RFID microchip

Syringe- implantable  biosensor 
chip to scan  for glucose .  It can

quickly transmit the glucose data 
back to a wire less scanner that 

displays  the glucose level

SOLUTION
Clinical innovation

SOLUTION
Clinical innovation & 

Sensing

SOLUTION
Sensing & Automation

IMPLEMENTED

SOLUTION
Sensing

Galvanic skin  
response

Measure blood glucose  

value based on GSR  
vol tage and resistance  to 

del iver real time blood  
glucose reading

IMPLEMENTED

SOLUTION
Sensing

Tattoo  sensor

MEMS based sensor by  using 

f lex ible e lectronics which 

can stick on  the body and 

can measure blood sugar 

levels  through sweat on the  

skin

OUT-PATIENT
HOME

Living room

STAKEHOLDERS

Patient experiences hypoglycemia

1 32

4

PAINPOINT PAINPOINT PAINPOINT

Inhalable  
glucagon

Inhaler del ivers 
powder  glucagon up 

the nose,  where i t’s 
absorbed  into the 

nasal   passages

Smart  
glucagon

Senses low blood  sugar 

levels and  

automatical ly  activates  

glucagon del ivery to

prevent potential ly  l i fe-

threatening  hypoglycemia

Mobile alert  
app

App that cal l s  

patient’s emer-

gency contact (or

caregivers)  in cases of   

low blood sugar and

gives the location of   

patient

SOLUTION
Digitalization

SOLUTION
Clinical innovation

SOLUTION
Clinical innovation

Patient

Patient is not aware of  

low b lood sugar level  

and   can   fa in t 

suddenly        

anywhere.

Lower b lood  

g lucose leads to   

hypoglycemia

Patient is unable to   se lf-

treat(g iving insulin) in 

unconscious si tuation

Diabetes Specialist

Trained to care for people  

with diabetes and provides  

t reatment guidance

Manufacture devices for the  

delivery of glucagon

work s to manage diabetes

and invent newmethods

to deliver glucagon

Medical device  

Companies
Tech startups

Healthcare s tartup that
Suggest  suitable meal  

plan to control b lood  

sugar level

Dietitian

PAINPOINT

Premixed  
glucagon

Sel f -administered  by glucagon 

pen, del ivers smal ler dose  of  

premixed glucagon

as a calorie -free al ter- native

Patient has t o  m ix  g lucagon powder 

in   steri le  so lution for in jection and 

m ay not  b e ab le to g ive accurate 

m ix every tim e

SOLUTION

Automation

Photo Activated  Depot 
(PAD)

Photoactivated depot  inside the 

patient’s  body  detects l ight 

with and  re lease insul in into 

the bloodstream

Diabetes can be inherited to  fetus and 
is not detected until  the baby reaches 

certain age.

5

Patient does not feel motivated to  do 
indoor exercises regularly and  outdoor 

exercises are not possib le  due to 
lockdown restrictions

EHealth platform

It can enable  Indoor f i tness  

videos to guide and 

motivate  patient for 

exercises. Also, feedback  on 

physical  activi ty are  given 

and  measured from a 

wearable  device

COVID-19

SOLUTION

Digitalization

SARS-CoV-2 can target and impair 
the  body’s insulin-producing cells. 
Hence,  some people can develop 
diabetes after an acute COVID-19 

infection.

The implementation  of  

Telehealth solutions

to continuously monitor  
insul in levels of  COVID  

19 patients through

wearables and gives  

alert to doctors to take  
necessary steps.

5

Difficulty and delay in diagnosis  
and testing as major

healthcare labs tests professionals
are allotted for COVID-19 services

5 COVID-19

AI Solution
Using AI pre-diagnosis  

system and diabetes  
test ki ts

del ivered to home

for se l f  diagnosis.

SOLUTION

Digitalization

Difficulty to obtain medicines  and 

in taking regular diabetes  tests

Tele services

Tele facilities for online  

medicine procurement. It  

can enable home test  

guidance and monitoring  

by doctor

SOLUTION

Digitalization

6 COVID-19

COVID-19

Hard to  implement 

rehabi litation p lans due to   

lock down restrictions

SOLUTION
Digitalization

5 COVID-19

Virtual Rehab

Using vi rtual  platforms  with AR/VR and 

video  based conferencing

to have rehabi l i tation at

home which i s guided by  trainer. It can 

send dai ly  progress data to doctors.

Postponement of follow up visits  and 
delay for progress check after

treatment.

SOLUTION

Digitalization

2

Telehealth

To schedule  a consultation  

onl ine and choose a doc-

tor. The dai ly health data  

can be updated onl ine for  

doctor to check and guide  

on progress.

Takes glucagon inject ion  

due to hypoglycemia

Ministry of  health
Formulates and legislates  

health policies and also con-

t rol health facilities

IoT based  
obesity control

SOLUTION

Digitalization

4

PAINPOINT

Optogenetics
Engineered human cel l s  

with l ight-sensitive   
gene implanted in the  

skin produces insul in on  
given signal  when 

activated by

smartphone powered 

red  LED l ights

Wearables and 
Telehealth

3 4

PAINPOINT PAINPOINT

Patient at risk is un- aware of
family's history for diabetes 

and can  pass it on tooffspring

Management of  diabetes 
during  pregnancy requires  

continuous medical  
support

SOLUTION
Clinical innovation

mHealth  
wearable

Monitoring and giving
feedback on  physical  

activi ty and  obesi ty 
level  through  

wearables
*S our c e

SOLUTION

Sensing &  Digitalization

Insulin patch

Can be attached to  the 

body and i t works  in 
conjunction with a  

mobi le  device  to ensure 
doses are  con- trol led 

accurately  and del ivered 
on time

*S ource

Deep neural  network  

using AI platform  analyzes 
patient’s  heart rate  and 

step  counts to detect  
prediabetes

S ource

Smart socks and  smart mat

monitor  foot temperature  
and pressure for  early 

detection of   diabetic foot 
ulcer

S o u r c e

Journal app for  
symptoms

Records symptoms  and 

imports health  data such as 

walked  steps and sleep, Helps  

patient to check the symptoms 

level  and increasing ri sk.
*S ource

*S ource *S ource

*S ource

S ource

* S ource

Family

Watch out for the condit ion 

of  the pat ient

*S ource*S ource

*S ource

*S ource

*S ource
*S ource

At-home exercise  
device incorporated  

with AR & VR

Creates beauti ful sceneries  and also 

generates far-out  scenes, to 
stimulate  exercise   and reduce stress

*S ource

* S o u r c e

* S o u r c e

5

*S ource

Develops new and  

ef fective ways to de-

liver insulin

Develops anddeliver  

drugs related to  

diabetes

Prenatal 
diagnosis

Cel l -Free Fetal  DNA  

Testing for Prenatal  

Diagnosis. cfDNA can be  

found in mother's blood  

stream.
* S o u r c e

*Source

*Source

*S ource

*S ource

*

Fluorescence 
photonic chip

Uses nano-engineered chip 
which emits f luorescence.  

When in contact with skin  
the f luorescence signal  

varies in re lation to the 
concentration of  glucose in 

the  blood.

S ource

*S ource 1

Noninvasive  sweat 
analysis

Monitoring of  diabetes through 

continuous analysis of  undi luted 
sweat  immediate ly after i ts 

excretion using a f low through 
glucose biosensor

*S ource

* S ource

*S ource

Living room/ office

SOLUTION
Digitalization

Pregnant woman is suffering from gestational diabetes

Dietitian

Manufacture and develops 

diagnostic devices

Medical device 
companies

PAINPOINT

Patient finds it hard to quit 
smoking

1 2

3

PAINPOINT PAINPOINT

PAINPOINT
PAINPOINT PAINPOINT

PAINPOINT

1

PAINPOINT PAINPOINT

2

3

PAINPOINT

PAINPOINT

5

COVID-19 3 4

SOLUTION
Clinical innovation

PAINPOINTPAINPOINT
PAINPOINT

PAINPOINT

PAINPOINT

PAINPOINT

PAINPOINT

Disclaimer: The Disease pathways 
framework could be used to elaborate 
different diseases. Various pain points, 
solutions, and statistical data are just 
example illustrations and are not subjected 
to be considered as recommendations by 
the reader.

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