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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.
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PRENATAL TREATMENT REHABILITATION FOLLOW-UP 

 Disease pathway analysis with painpoints and solution examples
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

PREVENTION SYMPTOMS DIAGNOSIS 

18

80 
painpoints

respective
solutions

Chronic obstructive pulmonary
disease (COPD) is an irreversible con-
striction of the respiratory system due
the chronic inflammation. The Causes for
developing COPD can be grouped in ex-
ogenous and endogenous factors. The
main exogenous factor is smoking of any 
kind, also passive smoking is included;
furthermore, air pollution and occupa-
tional exposition such
as in coal mining can lead to COPD. En-
dogenous factors can be e.g. a lack of A1-
antirtypsine or preterm delivery.

THROUGH THIS CAREPLAN 
WE HIGHLIGHT DATA FROM 

A COLLECTION OF

are connected to 
different stakeholders
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OUTSIDE
Patient has habit of smoking

STAKEHOLDERS

A pregnant woman smokes while walking in the street.

1 32

PAINPOINT PAINPOINT PAINPOINT

Laboratory test that checks alpha-1 
antitrypsin deficiency 

to establish whether a risk is present. Software platform 
exclusive for pregnancy 

to support the quit 
smoking effort (features 

to reduce stress, to 
distract and to keep track 

of the mothers’ goals).

Digitalization

Prenatal nicotine 
exposure leads to 
increased risk of 

COPD in the 
offspring.

Breathing chemical 
fumes increases

the risk of the baby 
developing respiratory 

diseases.

SOLUTION 

AAT (Alpha-1 
Antitrypsin) indicates a 

predisposition to 
developing COPD.

Quit smoking
digital adviser

Hydrogen fuel 
producer air 
filter device

A small device with two rooms 
separated by a membrane that  

purifies air on one side and produce 
hydrogen gas on the other side from a 

part of degradation products. 

ATT check test

SOLUTION
Clinical innovation

The robot utilizes sensors located in 
different areas of the user’s house. 

When it identifies an area where 
the air quality is low, it 

automatically moves to purify the 
air. 

SOLUTION 
Digitalization

4

PAINPOINT

It is difficult to 
always carry an air 

filter or mask around 
everywhere 

5

Smog free 
tower

Uses positive ionization 
technology to capture fine 

dust in public areas and 
transform it into coarse dust. 

Air 
purifying robot

SOLUTION
Digitalization

The pregnant woman can pass 

on risk factors of the disease to 

the fetus.

The patient‘s caregiver who has 

education and gives support 

needs to ensure proper care.

Makes recommendations to 

the pregnant woman in order 

to help her quit smoking.

The family

The obstetrician

PAINPOINT

Passive smoking is 
very dangerous for 
the patient’s health

Particulate matter 
reduction system

Hardware that can be  integrated with new and 
existing street lights, placed as a cuff around the post 

to reduce particulate matter of fine dust in public 
spaces.

SOLUTION 
Digitalization

IMPLEMENTED

SOLUTION
Digitalization

WORKPLACE

STAKEHOLDERS

A man works at a coal mine and is exposed to noxious particles and gases.

Develops COPD and receives care 

services from providers.

Responsible for providing 

PPEs and a healthy and safe 

workplace environment

Formulates and legislates health 

policies and strategies, and also 

controls health facilities.

The patient

   Ministry of health

1 32

PAINPOINT PAINPOINT PAINPOINT

PPEs with passive wireless 
communication implanted 
that informs an IoT device 

that there aren´t 
equipments missing.

SOLUTION 
Automation Digitalization

Published literature 
indicates that 15% of all 

cases of COPD are 
work-related.

The workers don't 
receive proper in-

structions on
how to avoid exposure 
to chemicals or they 
do not remember it

SOLUTION 

Personal Protective 
Equipments (PPEs) are 
often misplaced; and are 
hence unused in many 

scenarios. 

SOLUTION

Automated 
worker

Automated machines to 
substitute workers in 

harmful tasks like 
working in coal mines, oil 

wells, as-bestos 
processing centers,etc. 

Protection 
instructor

Digital platform to remind 
workers of the use of PPEs with 

instructions in text/audio/
video format for easier 

comprehension.

Converts the CO2  present in  air 
into carbonate rocks which 

could be used instead of natural 
limestone rock for concrete 

production.

The fine dust in the vicinity is 
ionized by the charge of corona 

wires and is attracted by a 
grounded plate and deposited on 
it, without the use of ventilation.

SOLUTIONSOLUTION 
Digitalization

4

PAINPOINT

In industrial indoor 
environments the 

workers are exposed to 
a large amount of 

harmful air pollutants.

5

Fine dust 
reduction system

Biomimetic 
carbon capture

IMPLEMENTED

PAINPOINT

SOLUTION

Workers are not aware of 
their exposure to noxious 

gases.

Gas sensors
Implementation of gas sensors in the 

workplace environment to inform the 
presence of noxious gases and 
provide alerts on high levels.

Digitalization

Sensors

Automation

INSIDE
 

STAKEHOLDERS

The patient is showing symptoms of the disease: coughing with sputum, shortness of 
breath, wheezing and fatigue.

Develops symptoms of COPD, 

ignores it as the after effect of a 

hard day at work.

The patient‘s caregiver who 

gives support needed to 

ensure proper care.

Formulates and legislates health 

policies and strategies, and also 

controls health facilities.

The ministry of health

1 32

PAINPOINT PAINPOINT PAINPOINT

Platform that involves spectral 
analysis of the sound of a person’s 

cough, using machine learning 
algorithms to classify cough patterns 

in order to indicate if the patient’s 
condition signalizes COPD.

Obligatory ads on 
entertainment shows, daily 

news,etc. informing the 
symptoms of COPD, for 

awareness.

SOLUTION SOLUTIONSOLUTION 
Digitalization

Patient doesn’t 
recognize the 

symptoms of COPD.

The patient considers 
climate changes as the 
reason for the coughing 

he is experiencing.

The patient presents 
blue lips and 

fingernails due to low 
levels of oxygen in his 

blood

Obligatory 

advertisements
Coughing 

pattern 
Portable 
oxygen 

concentrator
Easy to use, tank-

free portable oxygen 
concentrator device that 
provides the patient with 

oxygen therapy within and 
outside his home.

Digitalization

An investigational device is used to 
deliver short bursts of electrical energy 

to the inner walls of the bronchi, 
paving the way for the growth of new 

cells that produce less mucus.

SOLUTION

4

PAINPOINT

The patient‘s lungs 
produces a large 
amount of mucus, 
which is difficult to 

control 

5

Bronchial rheo-plasty 
device

IMPLEMENTED

PAINPOINT

SOLUTION

Patient does not pay 
attention to the color of the 
mucus and does not  know 

its meaning.

Clinical innovation

Mucus color sensor

The color sensor works as a mucus analyzer, indicating 
the severity level of the disease based on the color of 

the mucus, it gives distinction for the patient and 
provide informa-tion for the doctor.

Clinical innovation

SOLUTION
Clinical innovation Clinical innovation

IMPLEMENTED

INSIDE 
Patient at hospital

STAKEHOLDERS

The patient schedules an appointment with a pulmonologist, who asks some questions about 
his clinical history, habits and symptoms, and performs 

tests.

PAINPOINT

SOLUTION

Patients will have lesser 
access to sophisticated 

technologies for an 
advanced diagnosis

Pressure sensor spirometry
Low-cost and

portable spirometer device that uses a 
differential  pressure sensor.

Clinical innovation

Provides care related to respiratory medicine: 

tests, analyses test results and determine the 

treatment to be followed by the patient

across all patient services

The patient

The pulmonologist

The hospital 
administration

1 32

PAINPOINT PAINPOINT PAINPOINT

Needle-free, single-use, sterile 
device for blood draw is possible 

with devices attached additionally 
to the catheters, tapping into the 

suboptimal draw condition.

Measurement of 
respiratory mechanics by Forced 

Oscillation Technique (FOT), a 
noninvasive, effort-independent 

method to iden-tify airway 
obstructions.

AI diagnostics tool created by 
measuring Functional Exit 

Volume of Air during COPD 
testing. The function runs on 

Deep Neural Networks. 

SOLUTION SOLUTIONSOLUTION 
Clinical innovation 

&  digitization

Correct staging of COPD 
will be difficult as clinical 
tests are nor-mally tough 

for patients.

Spirometry requires 
the patient to exhale 

forcefully.

Blood being drawn 
from the patient’s 

radial artery may be 
uncomfortable.

AI for
staging COPD

FOT-based 
method

Needle-free 
blood draw

Clinical innovation

PAINPOINT PAINPOINT

Uses non-invasive imaging biomarker to 
identify small airway damages through 

analysis of computed tomography scans 
that measures lung density during 

inhalation and exhalation.

Since lung infections 
have similar symptoms, it 

is hard to precisely 
identify the infection 

cause.

SOLUTION 
Clinical innovation

Damages in the lungs’ 
airways are too small to 

be visualized on CT 
imaging.

VOCs analyzer 
Non-invasive device that 
analyzes the amount of 

Volatile Organic Compounds 
(VOCs) in the exhaled breath 
in order to identify the kind 
of bacterial lung infection.

Parametric
response 
mapping

54

6

SOLUTION
Clinical innovation

Clinical innovation

Medication 
adherence platform

INSIDE

STAKEHOLDERS

The patient gets a medical prescription of short-acting and long-acting bronchodilators, 
anti-inflammatory and antibiotics.

32

PAINPOINT PAINPOINT

Smart 
inhaler

Smart inhaler with bluetooth
connection that detects the
inhaler usage, reminds the
patient when to take the

medication and gathers patient
data for the care provider.

Platform to track medication 
adherence among patients and 

engage them, permitting 
patients to record videos of 

themselves taking their 
medications and share them 

with doctors.

COPD is diagnosed, patient 

undergoes treatment from a 

pulmonologist. 

The patients’ caregiver will 

have educational needs to 

ensure proper care.

Research, produce, 

commercialize and distribute 

drugs as medications

The family

The pharmaceutical 
companies

COPD severity increased, 
due to treatment 

interruption before 
completion.

The patient does not 
keep track of the 

inhaler usage.

Treatment 
reminder

Automated messages platform 
to remind the patient of 

necessary medication 
schedules, correct dosages, 

checkup routines, 
appointments, tests,etc.

Lung surgery involves 
many risks to the patient 

such as air leakage, 
pneumonia, infections, 
stroke and heart attack. 

Robotic-assisted 
lung surgery

Lung Volume Reduction Surgery 
(LVRS) assisted by robotic arms where the 
surgeon creates three small incisions on 

the chest, which allow the robot to access 
the  lungs and remove the diseased areas.

Bronchoscopy thermal 
vapor ablation

Software is used to identify and achieve 
the lung targeted segment using a 

balloon. Heated water vapor is then 
delivered, resulting in lung volume 

reduction.

Patients might have 
difficulties understanding 

treatment medication
dosage; and they could 

not comply with it correctly.

SOLUTION
Digitalization

SOLUTION
Clinical innovation 

SOLUTION
Clinical innovation

SOLUTION
Digitalization 

SOLUTION
Digitalization

INSIDE

STAKEHOLDERS

The patient is having physiotherapy sessions to promote physical and mental health through 
physical activities, breathing techniques and respiratory postures.

Develops COPD and receives 

rehabilitation, hoping to re-

turn to normal life. 

The patient‘s caregiver needs to under-

stand and learn from therapist for re-

peating the same exercises at home.

The patient The family

Help patients enhance and 

restore functional abilities 

through physical exercises

The rehabilitation therapist

VR for pain 
management

2

PAINPOINT

Customized 
rehabilitation

AI based software 
incorporated with global 

patients’ database to 
customize physical training 

to COPD patients.

Engagement 
platform

Social platform to engage 
the patient in keeping with 
the rehabilitation, showing 
stats on his health and how 

it is improving.

Pain and treatment 
side effects hamper 
physical activities.

1

PAINPOINT

Loss of motivation to 
keep with the 

rehabilitation process.

Vital signs 
monitor

Cognitivebehavioral 
therapy

PAINPOINT PAINPOINT

Support 
needs

approach for 
patients

Digital tool that enables the 
patient to identify and express 
their support needs to health 

care professionals.

Consists of a intervention to 
alleviate anxiety offering coping 

strategies for COPD symptom 
related anxiety, breathing 

control, and physical stress. 
Duringthe activity, patients 

choose their own method from 
choices offered, that helps in 

establishing ownership, which 
motivates them.

Patient experiences loss 
of motivation during the 

rehabilitation.

Care planning demands 
a lot of time invested 

and may contain errors.

PAINPOINT

SOLUTION
Clinical innovation

3 4 5

SOLUTION
Digitalization 

SOLUTION
Digitalization 

SOLUTION
Digitalization

Digitalization 

SOLUTION
Digitalization

Treatment 
continuation 

platform

Real-time oxygen 
saturation monitoring

INSIDE

STAKEHOLDERS

The patient has periodic check-ups to control the effectiveness of the treatment and 
rehabilitation.

1 2 3

PAINPOINT PAINPOINT PAINPOINT

Transcutaneous arterial blood 
gas test wearable patch that is 

non-invasive; small, inexpensive 
and easy to use, so patient and 
doctor can keep track of the O2 
level in the blood in real-time.

Appointment 
reminder

 Automated messages 
from the hospital / 

pulmonology department 
about the follow up 

appointment.

Automated messages 
platform to make the patient 

aware of necessary 
medication schedules and 

correct dosages.

SOLUTIONSOLUTION 
Digitalization

Provides care related to respiratory medicine: 

tests, analyse results and determine treatment

The patient

The pulmonologist

Due to side effects, patient 
interrupts treatment when 

he feels better, which leads 
to the return of 
complications.

Patients forget the time 
and location of periodic 
appointments with the 

doctor.

The patient and the 
doctor are not aware of 
the blood oxygen levels 

variation over time.

and high quality care across 

all patient services

The hospital administration

PAINPOINT

It is very difficult to 
avoid the usage of 

tobacco, if the patient is 
a smoker.

Transdermal 
patch

Delivers peak doses of nicotine 
when a smoker is most likely 
to crave for a cigarette. The 
patch also has a bluetooth-

enabled sensor that connects 
to a smartphone and delivers 

data to the user.

IMPLEMENTED

SOLUTION

Smart cigarette Box

Cigarette box monitors the patient’s 
cigarette intake and is connected to a 

platform which shows to the patient his 
health state based on his daily consumption.

SOLUTION 
Digitalization

SOLUTION
Clinical innovation

Digitalization

Digitalization

Pregnant women need
 more intensive behavioral and 
pharmacological support to stop 

smoking.

6 COVID-19

Immunity system of a pregnant woman 
is weakened by default and 

pregnant woman affected with Covid 19
cannot take all the medications like any 

other affected patient.

Self-diagnostics toolkit 
 as a smartphone app.

 Continuous monitoring of immunity
 level of the pregnant mother, so that 

doctors can suggest suitable im-munity 
boosters pertaining to the fe-

tus's condition as well.

7 COVID-19

Unable to identify the Covid 
positive cases/ carriers in the 

crowd.

Artificial intelligence has the 
capabilities to  trace the movements 

of infected persons and identify 
the objects they interacted with. 

6 COVID-19

The symptoms of COPD is very much 
similar to the symptoms of  

COVID-19. Hence the patients may 
continue to take only COPD medications, 

without having known of the infection.  

Continuous patient monitoring using 
tele-healthcare;  when symptoms of 
fever, fatigue, con-fusion, diarrhea, 
vomiting, and ad-ditional symptoms 

appear.

6

Non COPD patient who is having  
symptoms cannot

distinguish between COPD and COVID.

Remote tools that support non COPD patients to 
review the health condition based on a 

questionnaire-answer format.

7 COVID-19

There exists challenges with 
recognition and classification of CT 

images between COPD and 
Covid-19.

AI tool that can analyze and 
differentiate between the lung CT 
scans for Covid-19 and COPD with 

good accuracy.

7 COVID-19

Gaps in knowledge for assisting clinicians to 
assess the prognosis of  COVID-19 infection 

in patients with COPD with and without 
smoking history.

Health advocate CT using AI 
or ML, to fetch the past 
history of the patient.

8 COVID-19

Running out of medications 
due to VOID - 19.

Telemedine APP and framework to mon-itor and 
predict when the new order for medicines has to 
be placed well in ad-vance. It aims to avoid the 
shortfall at pa-tients end. It can help on keeping 

watch of available inventories in a secondary level. 

7 COVID-19

Due to COVID emergencies,  lack of 
oxygen supplies for oxygen therapies of 

COPD patients.

Based on the patient data base and tracker app,
identify how many patients would require oxygen therapy. 

Alarms/ order send to the medical  stores from COPD patient 
smartphone  for advanced ordering, based on the oxygen usage 

tracking.

8 COVID-19

Difficulty in doing rehabilitation 
procedures; as due to lockdown, 
exercises cannot be monitored.

Mobile platform or APPs for 
guiding the the patients and 

monitoring their rehab activities.

6 COVID-19

Rehabilitation monitoring app

Patient overlooks the
importance of follow up exams

6 COVID-19

Digital awareness 
programs

Create awareness through informative and 
interactive videos explaining the severity of 

worsening the disease if follow
 up is not done by the patient.

COVID-19

Lack of awareness  that  smoking 
can cause COPD and COPD 

patients with smoking habits are 
more susceptible to Covid - 19.

Awareness about risk factors 
of COPD and Covid can be 

broad casted through digital 
platforms and mobile 

applications.

7 COVID-19

PAINPOINT

The long-term use of statins 
reduces the risk of acute 

exacerbation in COPD and 
increases the lung function 

index.

Statins usage

Cardiovascular diseases 
(CVDs) and Pulmonary 
Hypertension (PH) are 

prevalent in patients with 
COPD.

SOLUTION
Clinical innovation

5

 Lack of awareness among the 
COPD patients and relatives about 
the present treatment and followup 

 treatments and procedures.

Use of digital platform
and smartphones for awareness 

about current methods to treat COPD 
and comorbidities. 

6 COVID-19

Digital awareness 
 programs

Telemedicine Oxygen supply track

Self diagnosis app

Use of AI  Digital awareness 
Telemedicine  Online Tools       Health advocate

4

Patient faces lack of sleep in the night as 

coughing become relentless and decides to 

visit a hospital.

Helps pay for treatments

Insurance 

company

*Source

*Source

*Source *Source

Medication reminder app 
Mobile health program could  sends 

frequent text messages / emails to the 
patient as reminders.

*Source

*Source

*Source

*Source
*Source

*Source

*Source

*Source

*Source *Source

Customized nasal 
strips

Strips made of flexible bands that 
fit the flare of the nostrils and 

helps to ease breathing through 
the nose. They provide relief in 

sleeping and act as a placebo for 
comorbidities like sleep apnea.

*Source

*Source

*Source

*Source

*Source *Source *Source

*Source

*Source

*Source

Deep learning classifier

*Source

PAINPOINT

1

*Source *Source

The physiotherapist is 
not aware of the 

patient’s vital signs 
during the therapy 

session.

SOLUTION

Virtual activities, where the user wears a VR 
headset, which are designed to run patients 

through cognitive therapy exercises while 
monitoring their performance in real-time; 

VR experience acts as a placebo for 
treatment.

Attachable equipment 
on the patient’s body to monitor 
the exercises effectiveness and 

vital biomarkers in a noninvasive 
manner during the physical 

activities.

Source

There is a risk of infectious disease 
contamination whilst using NIV oxygen 

therapy during exercises.

UV sterilization lights
Rehabilitation centers must be equipped with 

proper sterilization techniques in order to 
decontaminate a possible infectious dis-ease 

discharge of air.

6 COVID-19

Stage IV COPD patients will always be 
an-ticipating the end, which causes mental 

distress.

Focused on a palliative care model, the 
patient should feel positive about his 
health, and also assist in reconnecting 
with family, assure both stakeholders 
about the patient going to a "better 

place". 

Palliative care 
models

5

The family

Helps paitents pay 

for medical costs.

Insurance 

Company

The employer
The patient 

Provides devices that help 

monitor symptoms.

Medical device 
companies

Provides devices that aid 

in diagnosis

Medical device 
companies

The patient The patient

Performs various surgical 

interventions

The surgeon

Provides medicinal advice and 

additional therapies.

The pulmonologist

112

*Source

PPE identifier

*Source

*Source

*Source

Digitalization

*Source

*Source

Sensors

Sensors

Patient continues to move 

towards managing COPD 

and returning to normalcy.

7

SOLUTION 
Digitalization

SOLUTION 
Digitalization

PAINPOINT

4 

PAINPOINT

SOLUTION 
Digitalization

SOLUTION 
Digitalization

SOLUTION 
Digitalization

SOLUTION 
Digitalization

SOLUTION 
Digitalization

SOLUTION 
Digitalization SOLUTION 

Digitalization
SOLUTION 
Digitalization

PAINPOINT

PAINPOINT

PAINPOINT

PAINPOINT

PAINPOINT PAINPOINT PAINPOINT PAINPOINT PAINPOINT PAINPOINT PAINPOINT PAINPOINT

PAINPOINT

SOLUTION 
Digitalization

SOLUTION 
Digitalization

SOLUTION 
Digitalization

PAINPOINT

SOLUTION 
Clinical innovation

PAINPOINT

SOLUTION 
Digitalization

Exposure to noxious particles and gases Patient coughing with sputum at home Patient taking medicine at home  Sessions for breathing techniques at rehab Patient re-visitng pulmonologist at hospital

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