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The aim of my master degree project of Advanced Product Design 

was to develop a monitoring and medication device to empower 

people who are suffering from asthma.

Asthma is a major noncommunicable disease characterized by 

recurrent attacks of breathlessness and wheezing. It is not possible 

to cure asthma, but appropriate management can control the 

disease and enable people to enjoy a good quality of life. Asthma 

varies in severity and frequency from person to person and not 

every asthmatic will require the same level of treatment. Also 

asthma conditions can vary over time and the level of airways 

inflammation has to be reviewed and medication has to be 

adjusted.

Asthma diagnostic takes place at a point-of-care environment and 

is usually based on the pattern of symptoms, response to therapy 

over time and by objective parameters like lung function tests.

My degree project was focused on a home used diagnostic and 

medication system in order to adjust the dosage of asthma 

medication on a more frequently basis.  
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I collaborated with the pediatric department and the lung clinic 

of the hospital in Umeå. I was aiming  to get expert input from a 

point-of-care perspective. I had contact with asthma nurses at the 

pediatric department who are treating asthma patients under the 

age of 18. In order to get expert input about adult asthmatics, I 

had contact with physicians from the lung clinic at the Norrlands 

University Hospital. 
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Social and Economic Effect 
Asthma is a public health problem and occurs in all countries 

regardless of the level of development. The ERS (European 

Respiratory Society) says that some 300 million people currently 

suffer from asthma worldwide and in Europe it affects 30 million 

people. In Europe the annual asthma-related costs amount to some 

€20 billion. Causes for asthma are genetics, air pollution and hygiene 

hypothesis. The lack of a curative treatment for asthma is, along with 

issues such as an ageing population and air pollution, a significant 

challenge of our societies today. (1)

 
  

Effect on Individuals 
Patients with asthma can experience asthma-related symptoms, 

attacks and deaths. Asthma does not always respond easily to long-

term controlled medicines. Patients with asthma often need large 

doses of multiple medications to control their asthma. Asthma effects 

a patient’s quality of life. It can make the most basic daily activities 

a struggle and can make sleeping at night difficult due to frequent 

asthma symptoms or makes it harder to perform sports. Asthma can 

cause school and work absenteeism. Additionally it can reduce the 

activity level and cause a permanent fear of asthma attacks. Although 

asthma does not kill on the scale of other chronic diseases, failure 

to use appropriate medications or to adhere to treatment can lead to 

death. (2)

300 million asthmatics 
worldwide and the number is increasing, 
by 2025 450 million asthma patients 

are expected. (1)

In Europe 30 million people 
are affected by asthma. (1)

In Europe the annual asthma-related 
costs amount to some 20 billion. (1)
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Asthma Control 

Asthma is one of the most common chronic diseases in 

the world, and previous studies have reported low levels 

of control. According to the European Lung Foundation 

almost 10 million people in Europe have asthma and 

despite the increasing use of asthma medications, asthma 

control remains relatively poor across Europe. Each person 

is different and will not require the same level of treatment. 

The doses of medication are therefore modified according 

to a person’s individual symptoms. It is important that 

people learn which treatment works for them to help them 

manage their condition by themselves. 

Many asthmatics regard their asthma as controlled 

and not serious despite experiencing symptoms and 

exacerbations. Some patients with severe asthma require 

frequent bursts or daily use of oral corticosteroids. 

Overdosage of medication could leads to serious 

long-term adverse effects such as diabetes, blood 

hypertension, depression and osteoporosis, that may 

critically affect patients. Since adverse effects are dose 

and time dependent, corticosteroids should always be 

used in the lowest possible dose. In current practice, oral 

corticosteroid dose adjustments are made periodically by 

the patient’s physician, based on subjective symptoms and 

signs, and not by objective parameters. (4)

Asthma Triggers and Symptoms

In many people, asthma appears to be an allergic reaction 

to substances commonly breathed in through the air, such 

as animal dander, pollen, or dust mite and cockroach 

waste products. The catch-all name for these substances, 

allergens, refers to anything that provokes an allergic 

reaction. There are also symptom triggers which generally 

do not cause inflammation, but they can provoke “twitchy” 

airways, especially if they’re already inflamed. Symptom 

triggers include smoke, exercise, cold air or chemical 

fumes. The airways then become inflamed and constricted, 

leading to coughing, wheezing, and difficulty breathing and 

asthma attacks. (5)

“Asthma is under-diagnosed and 
under-treated. It creates substantial burden 
to individuals and families and often restricts 
individuals’ activities for a lifetime.” 

WHO World Health Organization (3)
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There is an opportunity for a more proactive system which 

could help physicians improve patient outcomes efficiently. 

It could give patients possibility to share their data with 

their health care responsible in an easy way. Such data 

has the potential to become the basis for a more fact-

based conversation between patients and physician, the 

professionals time can be used in a more effective way.

Asthma Medication Control Patient-Physician Communication

There is a need to assess patients’ control, risk and inhaler 

technique, and to ensure that patients take, appropriate 

treatments. In an ideal scenario asthmatics take the 

smallest amount of medication as possible, depending 

on their daily asthma condition. The frequently and 

precise way of taking medication is an important factor in 

controlling the asthma symptoms. There is a need for a 

new way of managing the personal medication.

How might we provide a guided treatment solution for asthma patients
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Normal airway

Relaxed smooth 
muscles

Bronchioles

Tightened smooth 
muscles

Wall inflamed and 
thickened

Asthmatic airway Asthmatic airway during attack

Asthma is a chronic lung disease that inflames and narrows the 

airways (Bronchioles). The airways are tubes that carry air into 

and out of the lungs. Asthma patient have inflamed airways. This 

inflammation swollens the airways and makes them very sensitive. 

This causes that the airways tend to react strongly to certain 

inhaled substances. When the airways react on specific triggers, the 

muscles around them tighten and this narrows the airways, in a way 

that less air flows into the lungs. Furthermore this can cause that the 

cells in the airways might make more mucus than usual. Mucus is 

a liquid that can further narrow the airways. This reaction will result 

in difficulties to breath,  asthma symptoms and asthma attacks. In 

essence, asthma is the result of an immune response in bronchial 

airways. (6)
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Cause for asthma

A major causes for asthma is a western lifestyle. Air pollution and 

hygiene hypothesis play a bigr role in developing asthma as well 

as genetics. “The prevalence of  asthma is highest in ‘developed’ 
countries and lowest in developing and emerging countries..“ 

SSMJ Medical Journal (7)
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Emotions HormonesPhysical effort

Harmful substances Temperature

During exercise we inhale through the 

mouth, causing the air to be dryer and 

cooler than when breath through the 

nasal passages. This decrease in warmth 

and humidity both can cause asthma 

symptoms in asthmatics. The symptoms 

of EIA may begin during exercise and will 

usually be worse 5 to 10 minutes after 

stopping exercise. Symptoms most often 

resolve in another 20 to 30 minutes and 

can range from mild to severe. (8)

An allergic reaction occurs when the 

immune system of an asthmatic reacts 

to substances in the environment that are 

harmless to other people. Many allergens 

are carried in dust. Minute particles of 

dust float around in the air you breathe. 

Depending on the environment and the 

time of year, these dust can cause asthma 

symptoms or attacks in asthmatics. (11)

A woman’s menstrual cycle affects the 

severity of respiratory symptoms, and can 

worsen asthma conditions. Studies has 

shown that the drops in estrogen levels as 

menstruation approached might prompt 

changes in the cells of the immune 

system and the airways that made asthma 

attacks more likely. Furthermore it is 

possible that the large hormonal changes 

taking place during pregnancy may be 

a cause for these changes in asthma 

severity during pregnancy. (10)

Cold air entering the lungs can cause 

airway constriction and is therefore a 

common trigger for asthmatics. This can 

happen during exercising outside or during 

night time in a cold bedroom. Furthermore, 

breathing hot, humid air triggered an 

immediate increase in airway resistance 

in patients with mild asthma. Breathing 

hot, humid air also triggered consistent 

coughs in those with asthma.  (11)

Stress and anxiety can cause 

physiological changes that may provoke 

an attack. These strong emotions 

trigger the release of chemicals, 

such as histamine and leukotrienes, 

which can trigger the narrowing of the 

airway. Stressful events that have been 

associated with asthma symptoms can 

include school exams, public speaking, 

family conflict, public disasters, and 

exposure to violence. Stress can directly 

affect the body or cause people to 

manage their asthma less effectively. 

Furthermore during periods of stress and 

anxiety, people might forget to take their 

asthma medications which can make an 

attack more likely. (9)

Asthma can be triggered by many different things, and this varies 

from person to person. It is important to be aware of things 

that trigger their symptoms. The trigger can be related to the 

environment as well as related to physical and mental conditions of 

the asthma patient.
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PHYSICAL - MENTAL 
TRIGGERS

ENVIRONMENTAL 
TRIGGERS

- Coughing
- Trouble breathing
- Chest tightness
- Symptoms that occur or worsen at night
- Symptoms that are triggered by cold air, 
  exercise or exposure to allergens

SYMPTOMS /
ASTHMA ATTACK
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Within the framework of my research I talked with physicians, 

asthma nurses and asthma patients about what needs they have. 

Method
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Method

I also ran an online survey with the aim to get 

insights about the daily asthma control from 

asthma patients and to later on get in touch 

with the participants. Furthermore I asked 

users for pictures from their asthma related 

products in order to get insights on what 

products they have, how they use and where 

they keep them. (see right)
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Exercise and Asthma 
One of the goals of asthma treatment is 

to help asthmatics maintain a normal and 

healthy lifestyle, which includes exercise 

and other physical activities. 

“It is important to warm up before and 
to take the bronchodilator before the 
exercise”
Annika Wallin, Physician Lung Clinic

Activities that involve long periods of 

exertion, such as distance running, soccer, 

basketball, and field hockey, may be less 

well tolerated for asthmatics. Also, cold-

weather sports, such as ice hockey, cross-

country skiing, and ice-skating, may pose 

challenges. However, many people with 

asthma are able to participate fully in these 

activities. (8)

Benefit of Exercise for Asthmatics
It is important to include activity or sport 

in the management of the condition. If the 

asthma is stable and controlled exercise 

can help reduce the symptoms and the 

reliance on medication. Exercise can 

help improve breathing performance and 

cardio respiratory conditioning. Exercise 

also increases muscular strength and 

endurance, which improves oxygen uptake. 

Good medications control, avoiding triggers, 

and monitoring the symptoms and lung 

function can help asthmatics achieve this 

goal. 

Beneficial activities for people with 

asthma include both outdoor and indoor 

biking, aerobics, walking, and running on 

a treadmill. Swimming, which is a strong 

endurance sport, is generally well tolerated 

by many people with asthma because it is 

usually performed while breathing warm, 

moist air. It is also an excellent activity 

for maintaining physical fitness. There 

are differing viewpoints on the benefits 

of swimming in asthma, with several 

observational studies suggesting that it 

improves physical fitness, where as others 

raised concerns regarding the safety of 

chlorinated pools. (8)

Asthma in Athletes 
The number of elite Olympic athletes with 

asthma has increased steadily since the 

Olympic Committee began monitoring. 

It has been suggested that chronic 

endurance training might increase the 

number of neutrophils in the airways, and 

this may reflect airway injury. The use of 

anti-asthmatic medication in elite athletes 

is also currently under scrutiny in order to 

reduce the risk of under-treatment or over 

treatment. (12)

“Children with asthma have to stop at 
a specific point to step up for example to 
elite sport level.”
Anna Winberg, Physician Pediatric Ward
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“It is very important to treat the patient 
so they can go outside and exercise... when 
patients are well trained and does sports their 
asthma is better and they can exercise...” 
Annika Wallin, Physician Lung Clinic
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Biofeedback1 as an Asthma Control Tool
A promising intervention for asthmatics is biofeedback. Biofeedback 

is the process of gaining greater awareness of many physiological 

functions, with a goal of being able to manipulate them at will. In 

biofeedback, sensors track various body functions, including heart 

rate or respiration, and then the patient receives feedback so he or 

she can learn how to adjust these functions. Heart rate variability 

biofeedback works by teaching participants to improve asthma 

symptoms by aligning heart rate and breathing. 

Biofeedback promotes relaxation, which can help relieve a number of 

conditions, in asthma patients it has shown to have a positive effect 

on improving lung function and decreasing medication usage. Still, 

researchers aren’t exactly sure how or why biofeedback works. (13)

Cognitive Behavior Therapy in Asthma Patients
Interoceptive exposure habituating patients to dyspnea symptoms 

may have to be replaced by objective monitoring and strategies like 

the Asthma Action Plan, to deal with an asthma attack. “Anxiety 

reduction techniques in individuals with asthma would have to be 

necessarily associated with appropriate asthma monitoring and with 

focus on symptom perception.”  (14)

Asthma can cause Anxiety
Anxiety in patients with asthma has been associated with lack of 

life quality related to asthma and is possibly linked to decreased 

attachment to asthma therapy and poor asthma control, but also 

the fact that asthma might has a direct psychobiological link to 

depression. Asthma patients have found to be twice as likely to 

report frequent mental distress when compared with persons 

without asthma. 

There is also a general fear about not getting enough breath in 

persons with asthma. According to my online questionnaire 4 

out of 12 participants reported fear of dying and breathlessness. 

Furthermore 3 out of 12 are afraid of not being close to an inhaler 

in case of an attack. This fear of dyspnea may be central to panic 

attacks in patients with asthma.

1 “Biofeedback is a process that enables an individual to learn how to change physiological activity for the purposes of improving health and performance. 

Precise instruments measure physiological activity such as brainwaves, heart function, breathing, muscle activity, and skin temperature. These instruments 

rapidly and accurately ‘feed back’ information to the user. The presentation of this information — often in conjunction with changes in thinking, emotions, and 

behavior — supports desired physiological changes. Over time, these changes can endure without continued use of an instrument.” (15)

Almost one third of asthma sufferers experience anxiety at the 

level of probable clinical disorder, double that in the general 

population. The prevalence of anxiety is higher with increased 

age. 
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Biofeedback is the process of gaining greater aware-
ness of many physiological functions primarily using 
instruments that provide information on the activity 
of those same system, with a goal of being able to 
manipulate them at will. the idea behind biofeedback 
is that, by harnessing the power of your mind and 
becoming aware of what’s going on inside your body, 
you gain mor control over your health.

Researchers found out that biofeedback promotes 
relaxation, which can help relive a number of condi-
tions that are related to stress.

http://www.slideshare.net/sanikasathe94/biofeed-
back-32070722

The education module teaches participants the 
difference between asthma and panic symptoms. 
Lehrer’s pilot study, published in 2008 in the Journal 
of Anxiety Disorders, found that participants who 
underwent the CBT intervention had fewer asthma 
symptoms, took less medication to control their 
asthma and had fewer panic symptoms. Lehrer is 
now collaborating with Jonathan Feldman, PhD, of 
Yeshiva University, to conduct a controlled trial of 
this treatment with Hispanic patients in the Bronx. 

http://www.apa.org/monitor/2013/11/breathing.aspx

Secondly, the central component in the standard CBT 
treatment of panic attacks is exposure to internal 
physiological sensations (interoceptive exposure) 
that are associated with anxiety and panic. Fear of 
dyspnea may be central to panic attacks in patients 
with asthma. Interoceptive exposure habituating 
patients to dyspnea symptoms may have to be 
substituted by objective monitoring and strategies 
like the Asthma Action Plan, to deal with an asthma 
attack. Anxiety reduction techniques in individuals 
with asthma would have to be necessarily associ-

“If  you have a bad disease and it is not 
controlled, and you feel that you don’t have 
control of  your life and maybe is life-
threatening to you of  course you get anxious... 
When you have anxious patients they should 
really monitor and take relieve medication.” 

Prof. Dr. Thomas Sandström
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First Time Diagnostic 
The primary care doctor will diagnose asthma based on symptoms, 

medical and family histories, a physical exam, and test results. 

Lung (pulmonary) function tests determine how much air moves in 

and out while breathing. FeNO test is used to evaluate the airway 

inflammation. Many people with asthma also have allergies, so the 

doctor may perform allergy testing. Treating the underlying allergic 

triggers for asthma will help avoiding asthma symptoms. The 

physician also will figure out the severity of the patient’s asthma 

— whether it’s intermittent, mild, moderate, or severe. The level of 

severity will determine what treatment the patient will get.

Follow Ups
According to the severity of the asthma, patient will have check-ups 

from every week to every 6 month. During asthma check-ups the 

patient and the physician discuss the symptoms and review the 

medication dosage. 

Asthma Diagnosis in Children 
Asthma in young children (aged 0 to 5 years) can be hard to 

diagnose. Sometimes it’s hard to tell whether a child has asthma 

or another childhood condition. This is because the symptoms of 

asthma also occur with other conditions. It’s hard to do lung function 

tests in children younger than 5 years. Thus, doctors must rely on 

children’s medical histories, signs and symptoms, and physical 

exams to make a diagnosis. The physician may also listen to the 

child’s chest to find out if there are any wheezy sounds. (16)

“For the first time asthma diagnostic the 
most important are the Symptoms... maybe 
even more important than the tests”
Annika Wallin, Physician 

First time diagnostic
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Physical Exam

Diagnostic Test

Symptoms

Family History

- Coughing
- Trouble breathing
- Chest tightness
- Symptoms that occur or worsen at night
- Symptoms that are triggered by cold air,     
  exercise or exposure to allergens

- FeNO
- Spirometry
- Peak Flow Test
- Allergy Test (Blood Test)

- Asthma or allergies in 
  family members 

-Wheezing
- A runny nose or swollen nasal passages
- Allergic skin conditions 
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“The definition of  asthma is variable 
bronchoconstriction and you can 
measure this variability with tests.”
Annika Wallin, physician lung clinic Umeå

1 Spirometer 
Spirometry is the first test which is done to identify asthma. It 

measures the lung function, the volume and the speed (flow). At 

the pediatric ward in Umeå they test once before and once after 

medication treatment to evaluate the direct effect of the medicine. 

2 Peak Flow Meter
The peak flow meter test is an addition to the spirometry test, it 

test the Peak Flow Volume (FEV). It is more often done with adult 

patients.

3 FeNO Test
At the pediatric ward at the Umeå hospital asthma nurses are using 

the NIOX VERO as a additional test next pulmonary test. According 

to Annika Wallin it can be used to evaluate the airway inflammation 

at allergic as well as for exersice-induced asthma patients.

Next to symptoms, different tools to evaluate the asthma 
in patients can help to evaluate if they are suffering from 
asthma and furthermore the severity of their asthma 
condition.

First time diagnostic
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FeNO measurements in children
When it comes to pediatric asthma one-third of patients are under- 

or overtreated because of the unique challenges in the assessment 

and management of childhood asthma. That is why FeNO testing 

can have an important role in the assessment of pediatric patients 

with suspected asthma and in the management of pediatric patients 

with established asthma. FeNO may be useful in identifying patients 

at risk for future impairment or loss of asthma control during reduc-

tion/cessation of ICS treatment. (17)

1 NIOX VERO 
NIOX VERO is the most recent product from Aerocrine, it is a point-

of-care device for assessing airway inflammation in patients with 

respiratory problems such as asthma. NIOX VERO is a further devel-

opment of NIOX MINO, the most widely used device for measuring 

airway inflammation in clinical practice and clinical studies all over 

the world. It can be used as stand-alone or connected to a PC. This 

includes a visual incentive during the procedure on a PC screen and 

a program allowing documentation of patient data. (26)

2 Bedfont NObreath 
NObreath from Bedont is the only competitor to the NIOX products. 

In contrast to NIOX VERO, NObreath is a handheld FeNO monitoring 

solution, it is made for point of care diagnosis. Bedfront Scientific 

Limited is based in England and is specialized on breath gas moni-

toring equipment. NO breath is smaller and more portable as NIOX 

VERO and MINO. The dimensions are approx. 152 x 87 x 47 mm. (27)

In comparison to pulmonary function tests which are 
testing the lung function, a FeNO test is measuring directly 
the airways inflammation. 

Potential of FeNO measurements
Patients with asthma have higher FeNO levels than other people. 

Their levels also rise together with other clinical and laboratory 

parameters of asthma. Nitric oxide is a gaseous molecule produced 

by certain cell types in an inflammatory response. The fraction of 

exhaled NO is a promising biomarker for the diagnosis, follow-up 

and as a guide to therapy in adults and children with asthma. 

FeNO has the potential to also predict future lung function decline 

in asthma patients who are on ICS (inhaled corticosteroid) therapy. 

When exhaled nitric oxide measurements is compared with con-

ventional test FeNO measurements are superior to conventional 

approaches. (17)

“The current paradigm is that inflammation is part of the definition 

for asthma and is crucial in most asthmatics. FeNO (fractional 

exhaled nitric oxide) measurement is perhaps the best direct and 

safest noninvasive measure of airway inflammation,” Mani Kavuru, 

MD, director of the Division of Pulmonary and Critical Care Medicine 

at Sidney Kimmel Medical College at Thomas Jefferson University. 

(18) 

In conclusion FeNo measurements can have the potential to moni-

tor the responsiveness of asthma medication, predict future lung 

decline and to give a more precise view on asthma condition. An 

improve Asthma diagnosis and management could lower healthcare 

costs as well as improve quality of life in patients with poorly con-

trolled asthma. 

Asthma diagnostic and monitoring
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Measurement unit

Mouth piece with 
electrochemical sensor

Mouth piece

Measurement unit

1

2
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The purpose of pulmonary function testing is to identify the sever-

ity of pulmonary damage. Spirometer and Peak Flow Meter are the 

most common methods to test lung functions. During an asthma 

diagnostic spirometry is the first measurement which is taken and 

is the most common of the pulmonary function tests. It is 

measuring lung function, specifically the amount (volume) and/

or speed (flow) of air that can be inhaled and exhaled. Generally, 

the patient is asked to take the deepest breath possible, and then 

exhale into the sensor as hard as possible, for as long as possible, 

preferably at least 6 seconds. It is sometimes directly followed 

by a rapid inhalation, in particular when assessing possible upper 

airway obstruction. (21)

1 Ultrasonic Spirometers
Flow can also be measured using ultrasonic waves and the 

Doppler effect. They operate by measuring the speed of the airflow 

with techniques such as ultrasonic transducers, or by measuring 

pressure difference in the channel. These spirometers have greater 

accuracy by eliminating the momentum and resistance errors 

associated with moving parts such as windmills or flow valves for 

flow measurement. (22)

2 Turbine Spirometers
Turbine spirometers measure the rotations of a turbine: the higher 

the flow is, the faster the turbine rotates. An infrared detector 

detects the rate at which the light from the infrared source is 

interrupted by the passing of the turbine. With this information the 

flow can be calculated. It is more portable and lighter compared to 

traditional water-tank type spirometer. This spirometer should be 

held horizontally while taking measurements because of the 

presence of rotating disc. (22)

3 Peak Flow Meter 
A peak flow meter is a medical instrument that measures the PEFR 

(Peak Expiratory Flow Rate), a patient’s maximum speed of 

expiration. It is a portable, inexpensive, hand-held device. In addition 

to watching for worsening signs and symptoms, such as wheezing 

or coughing, asthmatics use a peak flow meter to help decide when 

they need to act to keep their asthma under control. It can help to 

adjust the medication or take other steps before symptoms get 

worse.  (23) 

Asthma diagnostic and monitoring
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Principles of pulmonary function test devices

Pointer

Magnet & weight

Rotating vane Photodetector

Light source

Pair of opposite, tangential 
ultrasound beams with sensors

Airflow

Airflow

Airflow

Scale

1

2
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Breath-Print
Diseases such as asthma, COPD, tuberculosis, lung cancer, gastric 

cancer and colon cancer all have a distinctive “smellprint”. The 

exhaled breath contains a complex mixture of thousands of volatile 

organic compounds (VOCs). Their levels modified according to the 

body’s changing physiology (e.g. diseased conditions), evaluation 

of these may be useful in disease diagnosis. It is possible to get a 

diagnostic breathprint from breath analysis of different biomarker 

compounds. When it comes to asthma, the most important breath 

biomarkers are nitric oxide, carbon monoxide, ammonia and pentan. 

Levels of exhaled NO and CO are increased in course of stable 

asthma. Exhaled level of pentane shows is incremented during acute 

asthma, but gets reduced up to the normal level when the patient is 

recovering. (24)

Volatile organic compounds (VOCs) Breath-PrintExhaled air
78 % Nitrogen, 16% Oxygen, 6% 

Hydrogen, 5% Carbon dioxid, 1% VOCs  

Identification of Asthma Biomarkers
The U-BIOPRED project aims to identify the biological characteristics 

of different types of severe asthma in order to better treat people 

who suffer from the condition. Early trials have shown that their 

e-nose could diagnose patients and pinpoint asthma subtypes in 

order to predict the effectiveness of therapy – all in real time and at 

point of care.Using samples and medical information from hundreds 

of adults and children with severe asthma and by comparing them 

to samples from people with mild asthma, no asthma and chronic 

obstructive pulmonary disease (COPD),  the project hopes to identify 

different sub-types (known as phenotypes) of severe asthma. (25)

Future outlook asthma
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“The future promise of  a rapid, 
sensitive and non-invasive method 
for distinctive asthma diagnosis is 
lying in the hope shown by breath 

biomarker analysis.” (24)
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Asthma Action Plan
An Asthma Action Plan is a written set of instructions prepared with 

the health care provider, it helps asthma patients to stay in control 

of their asthma. It is used as a diagnostic instruction. The personal 

asthma action plan outlines what medication to take every day, how 

to tell if your asthma is getting worse, what to do if symptoms are 

getting worse and what to do in case of an asthma attack. Having a 

written asthma action plan can help to reduce the chance of needing 

to go to hospital or for an urgent doctor visit. Some plans are based 

on the symptoms, while others are based on the peak flow score. 

The patient and the physician decide together what will work best. 

It is used to remind the asthmatics of the usual medication dose, 

know what triggers or symptoms to look out for, or check what to 

do if they start to feel unwell. The asthma action plan is regularly 

reviewed with the doctor, as the level of asthma severity or control 

may change over time. If a child has asthma, all of the people who 

care for the child should know about the child’s asthma action 

plan. These caregivers include baby sitters and workers at day care 

centers and schools. These caretakers can help the child follow the 

action plan. (26)

Asthma Journal
Some asthma patients use an asthma journal to keep track of their 

peak flow level, their symptoms and their medication. There are 

also apps which offer a documentation function. An asthma journal 

can be helpful to discuss with the asthma nurse and also to identify 

individual asthma triggers. According to my online survey on third 

of the participants are using an asthma journal to keep track of their 

condition and medication. 

Jenni’s asthma diary

Asthma self management
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Guidance Documentation

Medication

Monitoring

Elements in Asthma Control
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ASTHMA

OximeterPeak Flow Meter

Reliever Inhaler Preventer Inhaler Spacer

Nebulizer

Humidifier Allergy MaskAsthma Bracelet

What asthma related products does an asthma patient use?
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Kerri’s asthma related products stored at 
home and in her sports bag. 
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Peak Flow Measurement 
A peak flow meter for asthma is like a thermometer for a fever. 

Sometimes patients with asthma may feel their breathing is fine, 

but when they measure it with a peak flow meter the lung function 

is slightly decreased. The readings on a peak flow meter tell asthma 

patients how open the airways are, so the they can better manage 

his asthma. A peak flow meter can help asthmatics and the asthma 

nurse evaluate how severe the asthma is at any point in time. With 

a peak flow meter, one can often see a drop in the readings even 

before symptoms (like coughing or wheezing) get worse. Decreases 

in peak flow may show that the patient need to increase the medica-

tion. Another measure of asthma control is peak flow variability. For 

many people with asthma, symptoms are usually worse at night. By 

consistently monitoring nighttime peak flow measurements, you can 

tell how well the asthma is controlled. A decrease of 15% or greater 

from your usual measurement may be a sign of nighttime asthma. 

A person without asthma or with well-controlled asthma will consis-

tently blow peak flows that vary less than 15%. (17)

Oximeter 
This test is used during a severe asthma attack. It measures the 

amount of oxygen in the blood. It’s measured through the fingernail 

and only takes seconds. Current guidelines state that oxygen satura-

tion should be monitored by pulse oximetry during asthma attacks 

to assess severity of the disease and response to treatment. It is a 

small electronic device that clips onto your index finger and radiates 

infrared light into the finger. Oxygenated blood and non-oxygenated 

blood absorb light differently, and the pulse oximeter can measure 

the blood saturation level by calculating the difference between the 

two. (18)

What monitoring tools does an asthma patient use?

Lisa’s peak flow meter
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Analyses of monitoring needs

Different monitoring needs of  asthma patients

The intensity of  peak flow and symptom monitoring should be individualized... 

...based on such factors as asthma severity, the patient’s ability to perceive airflow obstruction, and patient preferences.

Immediate result

Adjust medication

Reassurance

Long term trend

Responsiveness of therapy

Learning about triggers

Identifying improvement or worsening 

of condition

Frequent monitoring

Daily 

(morning and evening)

Occasionally monitoring

Symptoms

Seasonal

Having a cold

Exercise

...patients who have moderate or severe persistent asthma.

...patients who have a history of severe exacerbations.

...patients who have difficulty perceiving signs of worsening asthma.

...patients who’s asthma is not yet under control and who are trying new treatments.

Daily peak flow monitoring is recommended for...
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Recommended tool to monitor asthma are the asthma action 
plan as a guide on how to interprate symptoms and peak flow 
level. 

Peak flow recorded over a specific amount of time. The 
values are mostly lower in the morning then they are in 
the evening. The ideal curve should be as straight as 
possible. 
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The main goals in the medical treatment of asthma are to prevent 

asthma attacks and to control the disease. The age, the symptoms, 

the severity of the asthma and medication side effects all play a 

role in choosing the type and dose of asthma medications. 

Types of Inhalers
At the pediatric department in Umeå different inhalers are prescribed 

according to different severeness of the asthma condition and us-

ability of the inhaler. Physicians and asthma nurses have see differ-

ent values in different kind of inhalers. Important factors seem to be 

if the inhaler provides indication of the right usage, intuitive usability 

and costs of the medication.

Corticosteroids
Inhaled corticosteroids are the most commonly used preventive 

therapy used by people who have moderate to severe persistent 

asthma. Inhaled steroids can have side effects like oral thrush, 

hoarse voice and sore throat. An ongoing treatment with lower 

doses is considered to have a minimal risk of side effects

Some concern has been raised that inhaled corticosteroids in high 

doses may cause growth retardation in children, but this should be 

balanced against the risk of growth suppression caused by poorly 

controlled asthma. Other possible risks of long-term, high-dose 

inhaled steroid use include osteoporosis, cataracts and glaucoma. 

For this reason, it is important to use the lowest effective dose. The 

benefits and risks of inhaled steroids should be calculated by the 

health care provider and the asthma patient. (29)
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Easyhaler: A typical dry powder inhaler 
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Turbohaler Draco Läkemedel AB Novolizer Meda Pharma Ellipta Glaxo Smith Kline

How does an inhaler work?
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Easyhaler Orion Pharma Meter Dose Nebulizer Glaxo Smith Kline
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Reliever are medicines that are taken to relieve asthma symptoms. 

They quickly relax the muscles surrounding the narrowed airways. 

This allows the airways to open wider, making it easier to breathe 

again. Relievers are essential in treating asthma attacks. Asthmatics 

take a dose of reliever inhaler when they have asthma symptoms, or 

prevently before exercising. If patients with asthma use the reliever 

inhaler three or more times a week, their asthma may not be well 

controlled and they should go back to their doctor or asthma nurse 

and have the medication and symptoms reviewed. (20)

They make the airways less sensitive by reducing the swelling of the 

lining of the airways and decreasing the production of mucus. They 

help keep the airways open all the time which minimizes the chance 

of having an asthma attack. The protective effect builds up over a 

period of time so they need to be taken every day. Preventers do not 

give immediate or quick relief when you are breathless but instead 

they reduce long-term inflammation. They usually contain a low 

dose of steroid medicine. There are several kinds of preventers, but 

they all work in the same way. Patients will start on an appropriate 

level of treatment to get the symptoms under control; once this has 

been achieved the treatment will be reduced to the lowest possible 

dose. (20)

There are two common types of asthma medication. 
Medications used to prevent asthma attacks focus on 
decreasing the airway inflammation that causes at-
tacks. Rescue medications help open up your airway and 
are used for quick relief when asthma symptoms occur 
despite the use of controller medications. Preventers are 
usually brown, red or orange inhalers and reliever inhalers 
are usually blue.

1 Relieve Medication 2 Preventer Medication

Asthma medication
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1 Relieve medication: blue or green 2 Preventive medication: red, brown or orange
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Medication

Risk

How much and when 
to take medication?

Monitoring,
Diagnostic

How and when to 
monitor?

Data, 
Documentation,
Information

Product Needs

“...you should always treat symptoms 
regardless of numbers...” Kerri

Higher risk of asthma at-
tack while activities outside 
exersice,...

Reduce anxiety by providing a biofeed-
back solution 
Promote self awareness
Convenience
Incooperation into daily rituals

Increase preventer dosage
Take quick reliever according to 
symptoms

PEF morning and evening,
occasionally when symptoms arise

PEF
NO?
Symptoms

Increase medication?

“Bad asthma day”

Preventer
Quick Relieve

What triggered the symptoms?

How can asthma control be impoved?

How is temprature, humidity and air 
condition (allergenes, air pollution)?

I use a peak flow meter and I do 
adjust my dose of medicine as 
a result. 

“I do peak flows twice a day at home, 
am & pm. Also have a oximeter and 
check when PEFR in yellow zone. I 
never let my peak flows get into the 
red zone.” 

Swimming

Quick Relieve

Chlorine
Humidity

Is there a risk of having an attack?

Are my airwyas reacting on clorine?

In a longer turm does it improve my 
asthma condition?

Monitoring reaction on allergenes, 
lung function
Portability
Discreet
Accessibility

Taking reliever prevently and when 
symptoms arise

PEF before swimming to identify 
allergic reaction on the airway. 

PEF after swimming so see if it 
affected the asthma condition.

PEF
NO?
Symptoms

Increase medication?

“When I am in situations where it is 
hard to access an inhaler e.g. swim-
ming pool.” Jenni, online survey

“The humidity and the chlorine in the 
pool environment has clearly taken 
its toll on my lungs since my peak 
flow is down again.” Jenni

“I would monitor my asthma condi-
tion at the climbing wall or when in 
doing outdoor activities.”

“At the time I am exercising the 
asthma is not good, but in the longer 
turn it gets better”

Is there a risk of having an attack?

Are my airwyas reacting on allergens, 
cold air or exersice?

In a longer turm does it improve my 
asthma condition?

Monitoring reaction on aller-
genes, lung function
Portability
Discreet
Accessibility

PEF before and after exersicing

PEF
NO?
Symptoms

Increase medication?

Exersice outside 
(hiking, running,...)

Preventer
Quick Relieve

Exersice
Airborne allergenes 
Temperature 
Humidity

“Maybe it could be attached to the 
reliever medication when I am hiking 
for one day...” Lisa about  having a 
monitoring device.

“Preparing for exercise makes motiva-
tion a bit more of a challenge [ie. i 
can’t  really run, and I can’t just go 
straight into a workout without taking 
medication, so it becomes less spon-
taneous and thus more of a chore.”

Underestimating asthma 
condition

Promote self awareness
Convenience
Incooperation into daily rituals

Normal dose of preventer

PEF morning and evening

PEF
NO?
Symptoms

 Decrease medication?

“Good asthma day”

Preventer

Can I decrease my medication?

“We tell the patients that they should 
check also the peak flow when they 
are feeling good, so they know that 
they are still on the high level” Annika 
Wallin, physician lung clinic Umeå

“I always take the medication before 
I brush my teeth.” Kerri

If I feel like I am short of breath I 
checked my peak flow meter. I used 
to do it daily but now I do it when I 
have symptoms.

Monitoring reaction on allergenes, 
lung function
Portability
Discreet
Accessibility

Travelling

Preventer
Quick Relieve

Temperature
Humidity Level
Allergenes
Air Pollution

Increase daily dose of medication 
before travel in case of possible 
asthma triggers. 

Before Travelling: How is the 
air quality (allergenes, humidity 
temperature?

During Travelling: Are my airways 
reacting on allergenes? 

PEF
NO?
Symptoms

Increase medication?

How is temperature, humidity at the 
destination?

How is the air quality at the destina-
tion (allergenes, air pollution)

Last year when I was skiing, it was 
my asthma that was causing me 
issues but I learnt from that and tried 
to stay on step ahead all the time. I 
increased my Symbicort days before 
I went to 3 inhalations. Jenni

“It would be good when you have 
allergies, to have something to put 
in your pocket and check if your 
airways are reacting on allergens”
Asa Strinnholm, asthma nurse

What are the situations in which asthma patients have to treat their asthma?

“I guess when you are used to having 
asthma and pollen season starts and 
you are not aware of it.. after a while 
you realize that it gets worse and 
worse.” Lisa

“Maybe I don’t have to take as much 
as I take now, or maybe I have to take 
more....” Lisa

I can’t go swimming recreationally 
now, it’s hard enough to deal with 
my body when I am teaching and 
I don’t see the point of putting my 
body under extra pressure to get into 
a swimming pool more often. My 
asthma nurse would prefer me not to 
swim at all but we have conflicting 
opinions about that. Jenni

“...travel - just because the impend-
ing scenario is unknown.“  Kerri, about 
critical situations

“...when I am abroad e.g. in hot dusty 
climates.“ Rachel, about critical situations



 51

R
E

S
E

A
R

C
H

“For the first time astthma diagnostic 
the most important are the Symp-
toms... maybe even more important 
than the tests.” 

PEF
Spirometry
NO
Symptoms

First time asthma 
screening

How to control differet asthma 
contitions?

“Every patient who get an inhaler 
must be shown properly how to use 
it... a lot of patients us the inhaler 
the wrong way” 
Annika Wallin, physician lung clinic

Monitoring reaction on allergenes, lung 
function Portability
Discreet
Convenience

Increase medication?

PEF
NO?
Symptoms

Quick Relieve

Cigarette smoke 
Perfume 
Dust

Social event 
(concerts, parties,..) 

How is my condition?

Is there risk of getting an attack?

Monitoring reaction on allergenes, 
lung function
Portability

PEF
NO?
Symptoms

Increase medication?

Increase daily dose of medication

Having a cold

Preventer

Worsening of asthma 
conditions

Is it asthma or is it syptomes from 
the cold?

Do I have to take more medication?

“ I check my peak flow to know if my 
asthma is acting or if it is a cold.“ Lisa

Convenience
Accessibility

Increase medication?

PEF
NO?
Symptoms

Rethink preventer medication

Quick Relieve

Emergency visit

Severe asthma 
attack

What are early warning of an 
asthma attack?

PEF
Spirometry
NO
Symptoms

Adjust medication?

Follow-up’s 

How good is my asthma controlled?

How can I improve my asthma 
control?

To be honest, I don’t think I would 
be able to remember exactly when 
my asthma is triggered or all of my 
symptoms in an appointment when 
there are so many other things going 
on, so symptom logs just help me 
keep track of everything and bring 
up points that I need to, as well as 
letting my doctors know of any issues 
I have had. Jenni

“Up until this year I hadn’t really had 
an asthma attack in class but this 
week it has been three times now. 
All three of them were mild enough 
that I could wait till the end of the 
lesson to take my inhaler, but still 
when you are sat there watching 
the clock and focusing on breathing 
instead of the lesson it does get 
you down.”

Monitoring reaction on allergenes, 
lung function
Convenience
Accessibility
Discreet

Increase medication?

PEF
NO?
Symptoms

Take reliefe medication every some hours

Rethink preventer medication

Quick Relieve

Risk of getting an attack

Symptoms during  day 
(work, school,..)

What are the triggers

“The inhaler draws attention  to you 
when you use it in public because it 
is very loud.”

“It is very important to treat the 
patient so they can go outside and 
exercise. They have to be able to life 
an social life,... when people smoke 
in an apartment...”
Annika Wallin, physician lung clinic

“Occasionally I under-percieve 
symptoms ... if I have been sick, I 
tend to not feel how bad I am breath-
ing without objective measures, such 
as peak flow.” Kerri

“If you have severe asthma and it is 
not well controlled then you come 
more often the emergency...
...Asthmatic shouldn’t be in the 
emergency.. but when they don’t take 
their medication and have troubles 
in life...”

“Up until this year I hadn’t really had 
an asthma attack in class but this 
week it has been three times now. 
All three of them were mild enough 
that I could wait till the end of the 
lesson to take my inhaler, but still 
when you are sat there watching 
the clock and focusing on breathing 
instead of the lesson it does get 
you down.”

” I am afraid asthma could effect my 
work and my career.” 
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2 Poor asthma control among children and 
young adults. 
According to a study 75% percent of children from 5-13 years old 

have poor controlled asthma. Reasons for this is lack of asthma 

education, exposure by cigarette smoke and physiosocial factors. 

(36) Outcome of the expert interviews with physicians and nurses 

was that children often simply do not take the medication or forget 

to take it.

“Children are often not taking the medication or 
forget to take it.”  Anna Winberg, Physician Pediatric Ward

“The problem is that they are not aware of their 
condition because they forget how it is with good 
asthma control... especially teenagers.”  Per Larson, 
Aerocrine

1 Poor asthma control in asthma patients 
can be associated with a lack of asthma 
education and symptom awareness.
Patients on long term treatment were sometimes found to have 

inadequate knowledge about asthma and how to treat it. A study 

shows a significant lack in controlling asthma: “25% of patients 

were unaware of the symptoms of asthma; 25% were not taking 

their medication correctly, 19% were not able to identify worsening 

signs, and only 40% of patients studied were able to monitor clinical 

parameters.” (35)

The outcome of my user interviews is that medication delivery 

devices like inhalers are often not self explanatory and the way of 

usage differs from inhaler to inhaler. 

“60 % of the asthmatics are well controlled, they 
can do whatever they want, they have a good lung 
function.”
Annika Wallin, physician lung clinic

“If you have severe asthma and it is not well 
controlled then you come more often to the emer-
gency...
...Asthmatic shouldn’t be in the emergency.. but 
when they don’t take their medication and have 
troubles in life...”
Annika Wallin, physician lung clinic

“...most days I forget to take my preventative in-
haler.“

Rachel, online survey

“My lungs remind me to take the medication by act-
ing up even before time for next treatment”
Asthma patient, online survey



4 Symptom awareness is the most important 
asthma monitoring tool. 
During patient-physician encounters symptoms are discussed the 

most in order to evaluate the patients condition.

“For the first time asthma diagnostic the most 
important are the Symptoms... maybe even more 
important than the tests.” Annika Wallin, Pediatrician

“...you should always treat symptoms regardless of 
numbers...” Kerri

3 Costs is a big issue for asthma patients 
when it comes to medication.
Most asthmatics are taking medication on a daily basis and this for 

their whole life, that’s why asthma medication is combined with a lot 

of costs. The arsenal of medicines showed in the pictures I received 

from my users helps to explain why. Moreover medications like the 

“Turbohaler” got more expensive the recent years.

“The Turbohaler was quite easy to use but now it 
got more expensive, which is a problem for some 
patients.”
Annika Wallin, Physician 

“...how much prescription medication would cost.”
Jenni, online survey “What fears do you have related to your 
asthma?”

5 Next to common asthma triggers also 
emotions and hormones can influence 
asthma condition
Another outcome of my online survey was that 2 asthma patients 

mentioned hormones, anxiety and stress as asthma triggers. 

According to a research on how the menstrual cycle influences 

the respiratory system, there is a need for adjusting medication 

according to hormonal change.  “Our results point to the potential 

for individualizing therapy for respiratory diseases according to 

individual symptom patterns ... Adjusting asthma medication, for 

example, according to a woman’s menstrual cycle might improve its 

efficacy and help reduce disability and the costs of care.” (37)

“...hormonal changes,..” Asthma Patient, Online Survey 
“In which situations are you afraid that your asthma 
conditions worsen?”

“Hormones affect my asthma. When I was pregnant 
I didn’t have asthma symptoms. When I got off the 
pill my asthma went nuts. I’m pretty sure my asthma 
is hormone related. I always get asthma bad a week 
before my period. ” Asthma Patient, Facebook asthma 
group conversation

“... extreme anxiety and stress,..”  Asthma Patient, 
Online Survey

“...sometimes when having anxiety attacks also.” 
Asthma Patient, Online Survey
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9 Documentation is valuable and trends are 
important.
Outcome of my online survey is that 4 out the 12 participants are 

using a asthma journal to document their symptoms, peak flow 

values and medication usage. This documentation can be used for 

a more fact based conversation between patient and health care 

provider.

“...I think it is quite interested to understand how 
it works and it could be mentally good to know it 
is getting better.” Peder about monitoring his health and 
asthma condition

8 Among asthma patient there is a high 
interest in knowing about the own health 
condition.
The online survey showed that 5 out the 12 participants are using 

a health tracking device like fitbit, 5 out of 12 use a peak flow 

meter daily and 8 out of 12 use a peak flow meter when they have 

symptoms.

“I check the passive data gathered by my fitbit 
because it is not cumbersome.” Kerri

“Some people are very interested in monitoring 
their own asthma, and some they never do it” Annika 
Wallin, physician lung clinic

7 Exercise is an important factor in asthma 
control, it has the potential to improve asthma.
Asthma patients can improve their lung function by doing sports and 

as a result reduce the symptoms and the reliance on medication

“At the time I am exercising the asthma is not good, 
but in the longer turn it gets better.”
Jenni

“It is very important that patients with asthma to 
exercise,... when patients are well trained their 
asthma is better and they can exercise...”
Annika Wallin, physician lung clinic Umeå

6 Among asthmatics there is a concerned 
about having asthma symptoms or an attack 
and not be near the inhaler.
Asthmatics rely on their inhaler especially during exercises. Not 

having an inhaler when symptoms or even an asthma attack emerge 

can have bad consequences like death. 

“When I am in situations where it is hard to access 
an inhaler e.g. swimming pool.” Jenni, online survey

“...getting too far away from an inhaler and 
something happens... dying,..” Asthma Patient, online 
survey “What fears do you have related to your asthma?”

“I fear that I will have an asthma attack away from 
home but will have forgotten to bring my inhaler 
with me.” Asthma Patient, online survey



10 Asthma patients should monitor their 
condition regularly, even when they feel good.
Monitoring tests can have the potential to evaluate early symptoms. 

Frequent monitoring gives a reference on what the good 

measurements are.

“We tell the patients that they should check also the 
peak flow when they are feeling good, so they know 
that they are still on the high level”
Annika Wallin, physician lung clinic Umeå

13 Asthma can have effects on the 
professional as well as on the social life of 
asthma patients.
Depending on the severely of the asthma, some patients are 

concerned their disease could have effects on their career or their 

social life. That’s why it is important to treat the patient in order to 

make an unrestricted life possible.

“It is annoying when it acts up an I am not even 
doing anything strenuous and I have to stay at 
home... to be near my oxygen.”
Asthma Patient, Online Survey

“I am afraid that asthma could effect my work, my 
career.”
Jenni 

“It is very important to treat the patient so they 
can go outside and exercise. They have to be able 
to live an social life,... when people smoke in an 
apartment...”
Annika Wallin, physician lung clinic

11 Asthma patients don’t want to be defined 
by their disease.
Users I interviewed mentioned that they don’t want to be identified 

as an asthma patient in public, and don’t feel comfortable to use an 

inhaler or an peak flow meter in public.

“The inhaler draws attention to you when you use it 
in public because it is very loud.”
Rachel

“I do not check peak flow in public.”
Kerri

“I usually hide behind a corner when I use my 
inhaler.”
Jenni

12 Travelling is a critical situation for 
asthma patients because the scenario is 
unsure.
Asked about critical situations in their daily life with asthma users 

mentioned traveling. The extreme temperatures, different humidity 

levels in the air and unknown allergic triggers which could appear 

during travelling, make it a risky situation.

“...and travel - just because the impending scenario 
is unknown. “ Kerri, about critical situations

“...when I am abroad e.g. in hot dusty climates. “ 
Rachel, about critical situations



The most significant outcome of the research was that poor asthma 

control is quite common and can cause limitations in the quality of 

life of the individual but is also combined with costs caused by 

emergency visits. This is also caused by unawareness of the 

symptoms, and not identifying worsening signs.

In order to get an understanding on how to provide a better home 

monitoring solution I had a look on methods to screen asthma. 

There are different ways used to evaluate asthma condition, 

pulmonary function tests and exhaled nitric oxide tests. Both 

measure different aspects of the asthma state. Pulmonary tests, 

which tests the lung function are older and also better known by 

health care providers and their measurements is the most valued. 

On the other hand exhaled nitric oxide tests, which tests directly 

measure the airway inflammation, can be very precise when it 

comes to measure responsiveness on allergens. Next to this it 

is very useful to evaluate the right medication dosage and if the 

airways are responding to it.

When it comes to medication, different physicians have different 

preferences of inhaler types, the inhalers differ in delivery 

mechanism and usability. Construction wise there are very simple 

ones as well as more complex ones which give indications about the 

right usage (see page 46-47) . Overall there was a lack of education 

on how to use the inhaler and also how to dose the medication. 

Especially with patients with severe asthma there is a lost of life 

quality due to their chronic disease. They feel very restricted in their 

social and professional life, anxiety plays a big role in their life. On 

the other hand asthma patients with mild, moderate or moderate-

severe asthma do not want to be defined by their disease. They feel 

a strong motivation to have their asthma under control in order to go 

outside, join social activities and exercise. They do not want to show 

their disease by using inhaler of peak flow meter in public. Not just 

controlling their asthma, there is also a motivation to control their 

overall health by tracking their fitness.

Exercise is improving the lung function as well as the overall 

wellbeing and is so a promising way to control asthma. The aim of 

asthma treatment should be to provide patients with the possibility 

to exercise, be outside and join social activities.
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Monitoring

· There is a lack of self awareness of their own asthma condition, 

especially in young adults because...

...they get used to a bad asthma condition.

...some are not interested to monitor their condition.

· Symptoms do not always accurately reflect the airway inflamma-

tion which can cause asthma attack. 

· Frequent asthma check-ups at a point of care facility is combined 

with a lot of health care costs. 

· Children have problems using test devices, that’s why it is hard to 

evaluate asthma in young children.

Medication

· Asthma patients have often poor controlled Asthma because...

... not knowing what the triggers are.

... not knowing how to use an inhaler the right way.

... not knowing about the right medication dosage.

... forgetting to take the medication.

... taking the medication only when they have symptoms.

... the patient might just have been diagnosed with asthma.

· Bad controlled asthma can cause...

... emergency visits.

... absences in school or at work.

... death.

Exercise

· Asthmatics often feel restricted in doing sports because...

... physical activity can trigger symptoms.

... cold and hot air can trigger symptoms.

... allergens in the air can trigger symptoms.

· Not doing enough exercise can have effects...

... on wellbeing.

... social life.

Emotions Hormones

· Stress and anxiety...

... cause unexpected and sudden symptoms.

· Female asthma patients experience an effect of hormonal 

change in their asthma...

... which can cause a changed need of medication during the men-

struation cycle, pregnancy and menopause.

Allergenes

· Allergens and other harmful substances in the air...

... restricts asthmatic in going outside (pollen, etc.)

... join social activities (cigarette smoke, perfume., etc.)

· Seasonal allergens are often identifiede to late, then when the symptoms are 

already there.

· Being restricted in going outside and join social activities can...

... have effects on wellbeing

... effect social life



Medication

Monitoring

Triggers

· Better education about the usage of medication delivery devices.

· Better control over the medication usage.

· Reduce anxiety about asthma attacks.

· Providing a help to learn about patient specific asthma triggers in 

order to react on them, early and spontaneous.

· Provide asthma patients with a asthma control system to encour-

age them to exercise, being outdoors and enjoy social activities. 

·More control over the asthma condition and lung function.

· Reducing asthma related emergency visits by having a more 

advanced asthma home monitoring solution.



Poor asthma control is caused by a lack of education 
about medication, unawareness of symptoms and not 
identifying worsening symptoms. Especially in children 
and young adults there is a significant lack of asthma 
control. There is a need to provide asthma patients with a 
solution to encourage symptoms awareness as well as in-
formation about the right usage of medication. Symptoms 
do not always accurately reflect the airway inflammation 
which can cause asthma attack, there is a need for a 
combination of symptom awareness and measured values 
which indicate asthma condition.

When it comes to allergens as triggers, asthmatics are 
often not aware of the effect of seasonal allergens like 
pollen and grasses. They often not link their symptoms 
to their allergy. There is a need to react early on seasonal 
allergens by adjusting the medication dosage.

There is also an anxiety of asthma patients to get an 
attack and not be near an inhaler. More control offer 
the own condition could has the potential to take away 
asthma related anxieties.
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In order to avoid poor asthma control, asthma patients 
have to be provided with better education about medica-
tion usage, as well as offering an opportunity to frequently 
evaluate their own asthma condition to encourage self 
awareness. A home diagnostic solution without loosing the 
face to face consulting with the health care provider, but 
instead making them more fact-based. The solution has to 
be convenient and integrated in the daily life routine of an 
asthmatic. 

How might we provide a more conscious approach to asthma medication by improving the whole product experience?
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Product System

A system of medication and monitoring 

which is used together.

Convenience

Offering frequent and occasional moni-

toring of the asthma condition which 

integrates in the daily life routine.

Portability

A portable solution which help 

recognizing allergic reactions of the 

airways when outdoor.

Education / Information

Provide education about 

asthma control, especially for recent 

diagnosed patients.

Sharing

Fact oriented and frequent patient - 

physician communication. Offering a 

solution which involves family members.

Recommendations / 
Improvement

A service which offers next to 

tracking true insight and recommenda-

tions towards improvement

Control

Provide a feeling of more self 

control in order to take away 

anxiety.

Affordability

Offering a more affordable product by 

providing long term data.
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Goals

Improve personal asthma control by providing a frequent as well as occasional monitoring solution.
Provide a guided diagnoses system which supports symptom awareness and documentation.

Enhance the communication between patient and doctor by providing a frequent fact based monitoring solution.

Wishes

Combine monitoring and medication functionality in one product system.
Providing a more portable medication delivery solution.
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Young, soon to be independent
Jonas, 14

I created personas according to the information I got from users and experts. 

In order to get an image of different users, I described functional 

personas with the help of the information I collected during my 

user and expert research.  

Immediate 
result

Frequent 
monitoring

Trend

Occasionally 
monitoring

“I would say I was maybe 12 when I was 
diagnosed. It didn’t really affect me when I 
found out I had asthma. I just thought, ‘OK. 
I just need to take this inhaler when I can’t 
breathe.’ Last time I saw snow was when I 
was skiing in France… the first time I had 
been skiing since my asthma diagnosis in 
July of  last year… and that holiday turned 
out to be an interesting experience... juggling 
with asthma... I learned, during that time, 
that my asthma does not like the combination 
of  having a cold and being out in the cold...
and thinking of  how skiing is going to affect 
me, I am slightly concerned about if  it will 

mess with my asthma control… It’s stupid 
that people should feel embarrassed having 
to take their inhalers in class or in front of  
everyone. I’ve had people urge me to take my 
inhaler yet I feel too self  conscious about it to 
hide my taking my inhaler.” 
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“Growing up I started to play soccer and 
went swimming a lot. This was my first 
experience controlling my asthma. Being so 
young, I thought it was normal to run out of  
breath and take my inhaler wherever I went. 
So, I didn’t think twice about it. To me it 
was the “norm.” The more I was active in 
school sports the less I had to use it. I found 
out throughout the years that being active 
helps control my asthma by a significant 
amount. I teach swimming, and although it 
is hard and I have to pump myself  full of  
ventolin, and deal with the asthma, I still 
teach. Two things are particularly worrying 

me, first is that I start a swimming course 
which means I am going to be in a swimming 
pool/on pool side from 9 till 5 two days in a 
row then the same for the following two week-
ends. If  you had asked me to do this course 
two years ago I would have said no problem 
but now since chlorine and exercise are huge 
triggers for my already flaring asthma I am 
quite anxious of  what is going to happen. 
Something I really miss doing since I was 
diagnosed is not worrying about where my 
inhaler is or how bad my attack/allergic 
reaction will be when I’m going to exercises.”

Keeping up an active and 
spontaneous lifestyle

Retired, still lively
Jenni, 31 Karl, 81

Immediate 
result

Frequent 
monitoring

Trend

Occasionally 
monitoring

Immediate 
result

Frequent 
monitoring

Trend

Occasionally 
monitoring

“Before this event I was fit and healthy I 
didn’t take any medication, I could run and 
do anything I want. I had plans to travel, 
now I am retired. In one week I had 4 simi-
lar attacks. Eventually I saw an immunolo-
gist and started on some antihistamines and 
were given a ventolin inhaler. However after 
a few months of  in and out of  hospitals and 
struggling my attacks one doctor started giving 
my asthma medication and I was diagnosed 
with asthma. I was very quickly sent to see 
an asthma specialist who confirmed the diag-
nosis. I was still spending nights in hospital 
and my mental health was affected as I was 

frustrated about my situation. Sometimes 
my asthma scared my a lot, not being able to 
breath can be very frightening... sometimes I 
get attacks without a real trigger, this is hard 
to control.”
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Initial Ideation

A initial ideation about different solutions 

on how we can improve the daily monitor-

ing experience, having a look at inhalers 

and monitor devices.
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Concept directions

C1 “Low Tech”
Inhaler and integrated peak flow meter with disposable electronics

Indication medication doses left

Disposable material 
(cardboard, bio plastic)

Indication peak flow meter?

Measuring peak flow by exhaling in your inhaler
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C2 “Parasite”
Modular monitoring and medication kit with focus on portability

Monitoring unit, durable

Medication unit, disposable

C3 “High Demand Monitoring”
Asthma kit with spirometer

Spirometer

Inhaler with preventer medication

From the outcome of the initial ideation I created three sacrificial 

concepts, from invisible monitoring to very conscious information 

based monitoring. These I send to two of my users as well as I 

talked with a respiratory specialist about them. 

ⅼ 73

IN
IT

IA
L

 I
D

E
A

T
IO

N



According to the feedback I got from users, experts and my turor I 

decided to focus on a solution which is based on the importance 

of altering the medication dose according to the measured value. A 

simple indication that showes on how much medication the patient 

has to take according to the improvement or worsening of the 

condition. The feedback from users indicated that thats what they 

need when taking medication frequently. They also indicated that 

it would be good to have the exact value and the trend on an app 

which is connected to the monitoring device. 

“...feel that having a way to trend symptoms against current local 
allergen counts might be useful.” Kerri

Other relevant information could be comparing environmental 

information to the asthma condition in order to learn about the 

individual triggers. Also option to share data with the asthma nurse 

in situations where the asthma patient is unsure about their own 

condition (e.g. when having a cold).

Data
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Temperature  29
Humidity   75
Ozone   30
Small particles  34
Big particles  20

Allergen level:
Tree  
Mold
Grass
Weed
Dust & Dander

420

211

134

23 left

MedicationPEF Symptoms

Stress Level Fitness Tracking Allergen Level

Indication of  current asthma condition

Personalized environment information

Trends

Data sharing

Medication reminder

Medication counter
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Prof. Dr. Thomas Sandstrom

I also talked with Prof. Dr. Thomas Sandström about the different 

concepts. He liked the idea to get monitoring functionality when 

buying an inhaler. He said this could be good when the patient is

trying out new treatments and needs to know how it affects the 

asthma condition. Now they are using peak flow diaries to record the 

peak flow 3 or 2 times a day. 

“We are often telling our patients to monitor when they are testing 
a new medication, having a PEF or FEV monitor combined could 
be great. ”

Some of his patients are not adjusting their medication, for them it 

would be good to get a motivation and advertent  them about the 

importance of adjusting the medication. 

“...recording when and how often you use a rescue inhaler is very 
informative and a good marker.”

We also talked about the different ways of monitoring and what 

the best technology would be to adjust medication according to an 

objective value. 

He mentioned that he as a physician would like to know about the 

condition of his patients and also to get information about which of 

his patients needs consulting.

76 ⅼ

IN
IT

IA
L

 I
D

E
A

T
IO

N



Jenni

After sending Jenni a PDF with the concept description I had a Skype 

talk with her. She gave me feedback about what kind of data she 

wants to get from her monitoring device and for what she needs it. 

As Jenni is already using a peak flow meter which gives her the value 

in numbers she expressed interest in getting the detailed number of 

the value. Asking more she adjust the medication according to that 

value. 

She also mentioned that the PEF value not always matching her 

symptoms. 

According  to the dimensions of a integrated inhaler she would prefer 

a device which is not smaller then the current inhalers. Her favorite 

concept was C3 because it had the most advanced monitoring 

functionality.
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Directions

Inhaler with integrated 
monitoring functionality as a help 

for dosing the medication

Accoring to the opporunity of buying medication and getting 

monitoring functionality with it (a idea my tutor mentioned, and was 

presived as a good opportunity from one of my expterts) I created 

two directions. 

Inhaler and monitoring device 
and the opportunity to use it 

separately from the medication
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Opportunity

According to the user and expert feedback and also on what I 

see as and interesting and new opportunity I decided to go for a 

integrated solution. 

Insights from users during my research phase shows that asthma 

patients use the monitored data to adjust the medication. 

I saw it as an opportunity to promote monitoring  and adjusting 

medication in a more subtle way. Especially for users who are not 

aware of the worsening signs of their condition. 

Important insight from Prof. Dr. Thomas Sandström  was also 

that asthma nurses often ask their patient when trying out a new 

medication to monitor their peak flow regularly to see how the 

medication is reacting. 







Additional Research

Morning / Evening

Cortisosteroid

Long Lasting

1-4 / 1-4

According to subjective condition and objective measurement

2-5 Days

Situations

Agent

Effect

Doses

How to dose?

Onset of action

Usage

Situations

Agent

Effect

Doses

How to dose?

Onset of action

Usage

Preventer medication

1. Breathe in deeply and forcefully (not slowly).

2. Remove the inhaler from your mouth, turn 
your head away from the inhaler, and breathe 

out slowly through pursed lips. 

3. Rinse your mouth out with water.

Symptoms, attack, pre sport

Beta agonist

Short Acting

1-4, (repeat every 10min/20min till symptoms are gone)

According to severity of symptoms

5 min - 20min

Rescue medication 

1. Breathe in deeply and forcefully (not slowly).

2. Remove the inhaler from your mouth, turn 
your head away from the inhaler, and breathe 

out slowly through pursed lips. 
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Can 4 puffs be inhaled at one inhalation?

“There is always a standard dose given in each inhalation. It cannot be altered. 
There is always only one dose/puff per inhalation.”

The medication dosage is variing from 1 - 4 puffs two times a 

day. How much medication is this actually?

Pulver container

4 puffs 1 puff 

Additional reseach
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DPI or MDI

Expert feedback User feedback

“Powder inhaler can give a good accuracy 
when it comes to inhaling, this is especially important 

if  the patient has a bad attack and has low air flows. 30L/min 

inhalation flow is often referred to as a really low flow in a patient in a 

bad situation.“  Dr. Thomas Sandström 

“Personally, I strongly dislike DPIs and 
would not switch back to a DPI... my preference 

for MDIs/against DPIs is really just that I don’t like the big suck of  air 

required for the turbuhaler, and because I prefer to use the aerochamber 

with my preventer inhalers, and have the option of  using it with the rescue 

inhaler if  I’m having a harder time breathing. For me, I find that in a more 

moderate/severe flare, it can be difficult to produce even the inspiratory 

force needed to properly work the DPI.” Kerri

“I think most would will be fine with the DPI... My asthma is actually 

triggered by the powder in it so I don’t use DPIs anymore, although I think 

that is an unusual reaction.” Jenni

Dry powder inhaler give good accuracy when it comes to 

inhaling compared to meter dose inhaler. But users research 

showed that DPI’s don’t give enough reassurance about correct 

inhalation. 
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Dry powder container

Meter dose cartridge
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Additional reseach

I decided to incorporate a dry powder inhaler into my solution. By 

using a powder inhaler the patient can make sure that the right 

amount of medication is taken with the right technique. In order to 

get the pulverized mediation into the lunges it has to be inhaled at 

least 30l l/min which asthma patients should be able to perform, 

even when they have a severe asthma attack. 

Another reason for DPI’s is that MDI’s often let the asthma patient 

train bad habits, which means they get used to not inhaling the 

medication with the force they should. As one user feedback to 

DPI’s was that in rescue situations she is unsure if she inhales the 

medication correctly, my goal was to incorporate a mechanism 

which shows that the medication was inhaled with the correct 
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Dose

NOVOLIZERTURBOHALEREASYHALER

75 7585

52 3328 33
3088

Inhale

Looking at different DPI dosing mechanism I identified principles 

which would be incorporated into my solution. I had a closer look 

into mechanisms which had a turning motion and a pushing motion 

to dose one puff.
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Familiarity

Future Potential

Accuracy

Usability

Portability

PEF FEV 1 / FEV 6 NO
(other biomarkers?)

Symptoms
(Recording via APP)

“easiest... ... more reliable as a read-
ing...
...more predictive...

... gives additional informa-
tion...

... another good predictor”

Dr. Prof. Thomas Sandström

Peak expiratory flow rate 

is the most common 

value used for self man-

agement.

Forced expiratory volume  

is currently rarely used as 

home monitoring. 

No measurement can be 

achieved by using an breath 

analyses and is currently 

not used for self manage-

ment.

Symptom monitoring 

is currently achieved by 

using a manual or digital 

diary.

Technology research

The feedback I got from two user was that the common asthma 

monitoring measurement PEF is often not matching  to how they 

feel :“...I feel my PEF does not consistently match my symptoms...(more 
accurately measured as FEF25-75, not PEF/FEV1)” Kerri, “It often has a 
delayed response, some days after I already had symptoms.”, Jenni

Are there better and to monitor the condition?
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Flow-volume loop

PEF: Exhaling as strong as possible

FEV1: Exhaling  (2 seconds) as strong as possible

FEV6: Exhaling 6 seconds as strong as possible

FLOW (L/SEC) FEV 6

PEF

FEV 1

VOLUME (L)
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Technology research

I compared different technologies to monitor asthma condition with 

each other. Analyzing biomarkers in exhaled breath is the technology 

with the most promising future potential, because these biomakers 

would be a very direct way in identifying inflammation in the airways. 

But this technology is today mostly used as diagnostic tool because 

of its dimensions and complexity. 

As FEV1 is more predictive as PEF and users expressed that their 

PEF value is not always matching their asthma condition I decided 

to incorporate a FEV1 measurement into my solution. FEV6 would 

be even more reliable, but as it efforts 6 seconds of exhaling which 

makes it not as convenient.

Also monitoring symptoms is a good way of identifying the asthma 

condition. Symptom tracking could be used as an additional way of 

monitoring.
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Technology research

Rotating vane Photodetector Pressure 
sensor
P2

Pressure 
sensor
P2

Flat spring

Extensometer

Light source

Airflow

In comparison with a peak flow meter a FEV1 monitor is slightly 

more complicated because it needs to measure the volume.

I could identify thee different FEV1 measurement techniques by 

having a look at asthma monitoring devices. After talking to Prof. Dr 

Thomas Sanström about different spirometer techniques I decided to 

go for a techniques which uses two pressure sensor which calculate 

the pressure difference for one to the other point. This technique can 

be incorporated in a quite small device. 

I decided to go for a technique with two 

pressure sensors because this technique is 

quite simple, is used for low-cost spirom-

eters and can be quite small.
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I decided to consider preventer as well as rescue medication for 

my final concept. I believed in an opportunity in considering the 

preventer and quick-relieve medication in different ways 

according to their usage scenario.
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Preventer medication: 

Tracking objective data to dose the medication

It is important to take the preventer medication according to the cur-

rent asthma condition. This medication will prevent you from asthma 

attacks during the day and the nights. 

Emergency visits are often caused because they take the preventer 

medication the wrong way and rely on the quick relief medication.

As the preventer medication is used in the morning and in the evening 

it is combined with a FEV1 monitor. It will track objective data about 

asthma condition and dose the medication according to these.

Rescue medication: 

Tracking symptoms

“...recording when and how often you use a rescue inhaler is very informative 
and a good marker.”  Thomas Sandstrom

I saw an opportunity for a more portable rescue medication. Also 

to combine the inhaler with symptom tracking in order to know how 

good the asthma is controlled. Therefore every puff will be recorded.

Furthermore knowing about the medication usage could guide to 

a more careful handling with medication. As usage and comparing 

symptoms to possible triggers.

As the “blue inhaler” is used in public and it’s appearance is very 

packaging-like I see and opportunity to make this a more elegant less 

medication-like product.







2D Evaluation

As I got good feedback on solution 4, I 

explored it more and tried to implement this 

principle. 

I saw an advantage in the cylindric shape 

because of the possibility on having the 

dosing function by turning the device, which 

could allow dosing 3 puffs at one turn.

Having the medication and monitoring unit 

stacked on each other could give an easy 

opportunity on detaching the part from each 

other.  Which could be useful for cleaning 

the monitoring part from salvia and dust, as 

well as using the monitoring functionality 

separately.
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2D Evaluation

I created a concept which includes a 

drinking glass in order to provide guidance. 

Getting a dry mouth from cortisosteroids is 

a common problem when taking preventer 

medication. This can partly be prevented 

by rinsing out the mouth after taking the 

medication.

ⅼ 97

C
O

N
C

E
P

T
 D

E
V

E
LO

P
M

E
N

T



How might we improve the medication dosing interaction?

C1 

Low Tech 1

C2 

Low Tech 2

C3 

High Tech

+ positive feedback 

from user

+ positive feedback 

from user

- demands new 

development of dosing 

mechanism

+ convenient

- demands electronics 

and automatic 

adjustment

- not possible to inhale 

4 doses at one time!

I” think that’s a good idea to manually change the dose too, and you will even-
tually learn more about treating your asthma when you associate more symp-
toms and a lower FEV1 with needing more medication.” Jenni

In order ot figure out how to dose medication according to a 

measured value I created three different concepts, from low-tech to 

high-tech. I was sending these to my user Jenni.

I evaluated the concepts according to the user feedback as well on 

the technology.
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Interaction

I considered two different ways of loading the medication. Version 

A is a sliding mechanism, version B is a button mechanism. 

The advantage of the button mechanism is that you can use it with 

one hand. I liked the sliding mechanism because it does not inter-

fere with a simple shape as much as having a prominent button, but 

ergonomically it could be problematic. 

I decided to go with version B and that the button would be the 

cartridge itself which you push in.

A

B
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Spirometry Q&A Prof. Dr. Thomas Sandström

Having a look at inhalers and FEV1 monitors I tried to find a solution 

on if it actually would be possible to incorporate a FEV1 monitor into 

an inhaler

P1 

P1 

P2

P2

10mm

Inhaler + Spirometer ?

Dimensions spirometer Dimensions dosing system A Dimensions dosing system B
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Component layout

Showing a circular archetype at a feedback session, I got suggested 

from my Anders, my tutor to try out a flat archetype. In the end I also 

decided to go for the flat one. It feels more portable and furthermore 

the spirometry tube and the medication outlet can be kept apart in a 

better way in order to not collect humidity in the medication outlet. 

I had a look at two different dosing mechanism, one will activate by 

turning and the other one by pushing. As I decided for having a flat 

archetype the pushing function felt more natural.

Cylindric archetype

Cylindric archetype

Flat archetype

Flat archetype
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Technical Packaging

Batterie Micro generatorWifi Transmitter Wifi Transmitter

Wireless Charging

2 Pressure Sensores

Led’s

Rescue InhalerPreventer Inhaler

After deciding on the concept I had a look at the different 

components to get an approximate reference about the size. 

Spirometer Tube

Micro generator

Batterie

Wireless charging

One-way valve

Dosage Cartridge

Dosage Cartridge

Pressure sensor 1

Pressure sensor 2

Push cartridge to dose

Push cartridge to dose

Airflow when inhaling

The medication usage is sent 
to the app with the power 
produced by pushing the 
cartridge.
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Interaction

A: Update manually and occasionally with 
and headphone jack

+less technical look
+does not need charging station
+focus on dosing the medication and the data
-headphone jack takes space 
-manall update of trends

B: Update automatically after every usage

+define a dedicated space for the inhaler by having a charging station
+automatic update of the data
-need of charger

The measured value is available in an app: The user can see trends 
of worsening and improvement of FEV1 and PEF and send the data 
to the asthma health care responsible.

I identified two different ways of sending the the measured value to 
the app. 
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Mock-ups

A

Soft shape 

B

Extrusion with 
shaped mouthpiece

C

Plane front face for interface

After having a look at bodycare products I started with soft shapes 

which are resulting from geometric outlines.

After a form study on paper and in CAD I tried out different shapes 

which are more abstract and have no direction as well as shapes 

which show direction and indicate the function a bit more.

An abstract shape with no direction feels more interesting, maybe 

also more contemporary, sill I decided to go for a shape which 

indicate the mouthpiece and gives a direction.

As the preventer medication is the formal more challenging product 

I started to first find a shape for this. I later on adjusted the design 

language to the rescue medication.
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Variations with tape based on three different printed mock-ups. 
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Interaction

Where to place the dosage indication?

How to hold while activating the button?

Ergonomics of the mouth piece
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Areas where the devices are held

Usage of the dosing button

How to make the label of the cartridge visible when inserted?

A: Viewing Window B: Button 
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Cloudy plastics

Combination of different shades of white

Soft geometric shapes with bold cuts

Aestheticized science, fluent textures, gradients

How might we destigmatize medication?

When it comes to the look and feel I was looking at bodycare 

products and products with soft shapes. As it is medication I also 

got inspired from refined medication packaging. 
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Thoughts about the cohesiveness and differentiation of the products

In order to identify both products coming from the same family 

I defined principles to make them similar next to the functional 

elements which have to be different. 

The differences are that the preventer inhaler also has a monitoring 

function and is used  at home where it has a dedicated place, as the 

rescue medication the patients always takes with them, and should 

be more compact. 

The different types of medications are coded by color. Rescue 

medication is always blue or green and preventer medication is 

always red, orange or purple. 

- How might we color code the medication in an more elegant way?
- Has the typical blue inhaler to be blue or could it have a more subtle color?
- Should the whole inhaler be color coded or just the cartridge?
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A s t h m a  m e d i c a t i o n  k i t  f o r 
p e r s o n a l i z e d  t r e a t m e n t

Aeo is an asthma medication kit to promote asthma awareness. It 

includes preventive as well as quick relieve medicine. It encourages a 

conscious and careful approach to medication. The kit provides the 

affected person with information about the individual medication dos-

age and promotes learning about patient-specific triggers.
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Preventive Medication (Cortisosteroid) 

Inhaler for preventive medication combined 

with FEV1 monitor

The kit consists out of two different medi-

cation delivery devices for preventive and 

rescue medication.

Rescue Medication (β-agonist)

Pocket friendly inhaler for quick relieve 

medication with medication tracking
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Adjusting preventive medication according to objective parameters1 

Asthmatics often rely on their rescue medication instead of 

adjusting their preventive medication to prevent attacks. Aeo 

encourages the user to adjust the medication dose to match their 

current condition. Users’ understanding of their medication, has the 

potential to improve asthma symptom control.

1 FEV1, Forced expiratory volume
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Dosage Indication

Indication about the recommended preventive medication dosage 

and feedback about correct inhalation.
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Portable quick-relief medication with symptom tracking

“...recording when and how often you use a rescue inhaler is ver y 
infor mative and a good marker.”
Prof. Dr. Thomas Sandström

Quick relief medication gives information about patient’s asthma 

condition. Each puff is recorded and preventive medication is 

adjusted according to the level of symptom control. 
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Individual interpretation of  FEV1 level

The daily FEV1 level is recorded and 

converted into the patient specific level of 

asthma control.

Level of  symptom control

The app gives feedback about the 
improvement of the asthma condition by 

using the recorded data of the rescue 
inhaler usage.

Identifying indivitual triggers

Comparing the level of asthma control to 

possible asthma causes like air 

temperature and humidity, allergens in the 

air and individual exercise level helps the 

user to identify patient specific triggers and 

learn about them.
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Activation button

Viewing window for medication label and puff counter
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Cartridge structure

Medication counter

Lid

Protection foil

Dosing  mechanism

Case with medication label

Dry powder compartment

Air channel

Color coded cartridges
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Reflection on method, ideation and concept development

In the beginning of my research phase I was looking for experts in 

the field of asthma as well as asthma patients with mild to severe 

asthma. It turned out to be challenging to get in contact with different 

kinds of asthma patients around Umeå, especially severe asthmatics.

Two of my main users were bloggers, they were writing about 

their experience with asthma on a asthma blog. Both of them are 

active users and had mild to moderate asthma. They had good 

knowledge about asthma in general and about their own condition. 

Because of their interest and knowledge, their feedback during the 

research phase was very valuable. On the other hand I assumed 

they had different needs on data about their own asthma condition 

in comparison to the average asthmatic. It turned out that when it 

comes to monitoring their condition they are very data driven and 

focused on precise numbers, also they where very interested in new 

technologies and gadgets. 

The expert feedback during the researcher phase was very useful 

from a user perspective, due to their practical experience with 

patients. It must also be mentioned that experts with a background 

in research and education seem to be more open-minded and 

supportive than experts working exclusively as practical medics. 

Overall I felt that the expert feedback in the ideation and concept 

development phase was in a lot of aspects very valuable for this 

project. The user feedback was useful as well but I looked at it 

more critical as my users did not represent the average asthma 

patient. In summary, one could say user insights from asthma 

patients with a more severe condition, or from not as data driven 

and technology affine users, could have probably given a broader 

perspective and different insights in the research phase. Then 

again, the feedback from experts during the research phase turned 

out to be valuable as well when it came to user insights. Their 

years of practical experience with patients gave them knowledge 

about the needs of different kind of asthmatics. Therefore, creating 

personas helped me to make sense out of the informations I got 

from users as well as experts. This personas helped me to get an 

image of the different users. In general I can say, next to the user 

feedback, the expert feedback was very useful getting an image of 

the different users and their needs. 

When it came to deciding on technical issues like the monitoring 

technology which should be used, the expert feedback was very 

helpful. Also figuring out the dosing system and the combination 

of dosing and monitoring, the expert feedback helped me to make 

decisions.

My users have not been located in Umea. When it came to testing 

out the ergonomics of the dosing function with mock ups, I 

ask for feedback from classmates. Nevertheless I felt I still got 

valuable feedback about the ergonomic, even from someone who 

might have not used an inhaler before. 

The challenging part of the concept development was to define a 

new archetypes for the two inhalers. I considered slightly different 

approaches for the design of the preventive medication and the 

rescue medication. As the preventive medication is used at home, 

in the bathroom with a charger and the rescue inhaler on the other 

hand is stored in the pocket or in the bag. Futhermore finding a 

new and friendly asthetic for a product type which used to have a 

trivial appearance, turned out to be a challenging task as well.  
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Meeting the “goals and wishes“ with the final result

“Improving personal asthma control by providing a frequent as 
well as occasional monitoring solution.”
An important aspect in personal asthma control is adjusting the 

daily preventive medication. User and expert feedback showed that 

frequent monitoring motivates the adjustment of the medication 

dosage. The essence of the final concept is to put the emphasis on 

medication dosing behaviour.  It underlines the importance of dosing 

the medication in a mindful way. 

“Providing a guided diagnoses system which supports symptom 
awareness and documentation.”
The concept offers a new way to look at daily recorded information 

from the preventive and rescue medication devices. The system  

shows just the information the user needs in a patient specific and 

understandable way. It provides the patient with informations about 

the current condition and about symptom triggers. This helps the user 

to gain knowledge about the own specific triggers and so promotes 

self awareness. In addition, to make this serious medical product feel 

accessible, the app gives it a more human and consumer touch. 

“Enhancing the communication between patient and doctor by 
providing a frequent fact based monitoring solution.”
A digital and frequent documentation of the patient’s asthma 

condition provides a more fact based patient-physician 

communication. Due to the daily recorded FEV1 value and the 

recorded usage of the rescue inhaler, physician consultations can be 

used by the patient in a more efficient way. 

Combining monitoring and medication functionality in one 
product system.
It was challenging for me to find a solution for combining monitoring 

and medication functionality into one product. In order to solve the 

technical issues around it, consulting a respiratory researcher with 

30 years of experience in this field, helped me to make decisions.  

Figuring out different solutions and getting feedback on them, 

showed me what is technically possible.

Providing a more portable medication deliver y solution.
In order to make the inhaler suitable for a pocket or a bag, I looked 

into different shape archetypes. Thinking of a pen-shaped archetype 

for the rescue medication, I analysed existing dry powder inhalers. 

This helped me to understand their dosing system and thereby the 

dimensions of the product. I applied an existing functional principle 

which dimensions fitted my concept. Since the preventive medication 

device had a different component layout, I decided to go for a flat 

archetype instead of a circular,  to make it feel slim.

In summary, one could say the result was successful considering 

rethinking an ordinary medication delivery device and turning it 

into a product which meets the needs of the users and supports 

a mindful approach to medication. I met my expectations by 

analysing consisting products and turning the final result into a 

more friendly, caring and thoughtful product solution.  

A more conscious approach to asthma medication has the 

potential for the health care system to reduce health care related 

costs, which are linked to emergency visits and sick leaves from 

school and work. Furthermore it prevents over and under-dosing 

of medication, which reduces side effects and prevents asthma 

attacks. This gives the users a better solution to control their 

condition and by that give asthma patients a better quality of life.
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Dr. Annika Wallin,
Immunology and Allergy Physician, 

Lung Clinic Umeå

Jenni, 21
Moderate Asthma

Prof. Dr. Thomas Sandström,
Professor Respiratory Medicine

Lisa, 31
Mild Asthma

Per Larsen,
Senior International 
Marketing Manager

Peder,
Mild Asthma

Asa Strinnholm,
Asthma Nurse

Pediatric Ward Umeå

Anna Winberg, 
Pediatrician,

Pediatric Ward Umeå

Rachel, 19
Mild Asthma

Bigitta Hober,
Asthma Nurse

Pediatric Ward Umeå

Kerri, 21
Moderate Asthma

Experts:

Nurses:

Users:



1. How old are you?

5 (41.7%): 0 - 20
1 (8.3%): 20 - 30
3 (25.0%): 30 - 40
- (0.0%): 40 - 50
3 (25.0%): 50 - 100

 
2. At which age have you been diagnosed with asthma?

- 4
- 11
- 4
- 5
- 17
- 30
- 4
- Birth
- 12
- 16
- 11
- 37
 
  
3. How often do you have asthma check-ups with your asthma nurse or 
physician?

- 6 months
- Yearly
- Every three months
- somewhat regularly
- every 2 months
- every 4 months pulmonary doctor
- 4months
- Every few months
- yearly
- Once Year
- 6 months
- as needed (not regularly)
 
  
4. How severe is your asthma?
 
1 (8.3%): Intermittent
1 (8.3%): Mild
4 (33.3%): Moderate
6 (50.0%): Severe
 

5. Do you think you are always aware of your current asthma condition? In 
which situations are you unsure?

- Yes. I don’t worry about it when I sleep, other than that it is always on my 
mind some level.
- Yes I am
- Yes
- yes
- Yes
- I am very much aware of my asthma condition. It is my doctors who underes-
timate it. They did not take me seriously until I had a lung scan which proved I 
was 40% low.
- Absolutely always aware. If I go a day without Symbicort my chest gets really 
tight. I can’t exercise or go out in cold air without my asthma acting up. I’m 
also allergic to everything and that gives me asthma attacks as well.
- Yes, I have to be aware of it at all times.
- I am aware 95% of the time. I would only be unsure if asthma was causing is-
sues if my costochondritis was playing up and my chest tightness was actually 
due to that rater than asthma
- I usually think I’m im aware of my condition however in most unsure in the 
winter months.
- No, I’m not always aware of it. I’m really only aware of it when I have a respira-
tory illness and when I exercise. I don’t think about it on a daily basis.
 
  
6. In which situations are you afraid that your asthma conditions worsen?

- Cold, exercise.
- While outdoors in a park or walking trails.
- When I use my reliever meds more often than usual, or just a lot.
- around smoke, perfume, while exercising a lot
- N/A
- my asthma gets much worse with smoke of any kind whether it is a brushfire 
or cigarette smoke or barbecue smoke or campfire smoke. My asthma gets 
worse from chemicals like bleach and paint fumes. I had asthma last week as 
a result of recoating the roads with asphalt.
- Cold weather, as well as anywhere even close to smoke, animals, anything 
growing outside, and exercise. Sometimes when having anxiety attacks also.
- Stress, hormonal changes, cols air, warm air, allergens, viruses,
- When I am in situations where it is hard to access an inhaler e.g. Swimming 
pool.
- My symptoms worsen in the winter when the it’s cold weather. And when I’m 
abroad in hot dusty climates.
- Exercise (running), when I have a cold or respiratory illness, and when I am 
exposed to allergens (usually cats or dogs).
 
  
7. If you would have a monitoring device were you could evaluate your current 
asthma condition and adjust the medication according to it. Were would you 
use it? (e.g. at home, during exercising,..)

- Home and exercise.
- Yes
- possibly, it depends.
- home, exercising, even out in public and at church
- I do peak flows twice a day at home, am & pm. Also have a oximeter and 
check when PEFR in yellow zone. I never let my peak flows get into the red 
zone. Doctor also gave me a prednisone rx to keep at home for when I get sick. 
I follow my asthma action plan.
- I use a peak flow meter and I do adjust my dose of medicine as a result. If I 
did not have a nebulizer and prednisone on hand at home I would frequently be 
in the emergency room.
- No, because I can always tell when it is a problem and it frequently is.
- at home
- At home
- I’d use it during exercise, at home during the winter months and when on 
holiday.
- During exercising and at home.
 
  
8. Do you sometimes forget to take your medication, or do you don’t remem-
ber if you have it already taken?

- Sometimes
- Yes to both
- no
- no, my lungs remind me to take the medication by acting up even before time 
for next treatment
- No I don’t forget to take my medications.
- i’m pretty good at remembering my medicine.
- Sometimes I forget to use my Symbicort but I am reminded by symptoms.
- i do sometimes forget some od my medications.
- A lot of the time
- Yes most days I forget to take my preventative inhaler
- I sometimes forget to take my rescue inhaler with me when I run, when I 
travel, or sometimes when I just go out of the house.
  
9. Do you use an asthma related app on your smart-phone? If yes, which one?

- No
- No
- no
- no
- No, I don’t have a smart phone.
- no I don’t except I have an app for recording my peak flows. It came with my 
iPhone
- No.
- no
- No
- No
- No
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