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Sammanfattning  
Digitaliseringen har påverkat och förändrat samhället på många sätt, och användandet av ICT 
och smartphones har ökat drastiskt under de senaste åren. De två forskningsfrågor som det här 
examensarbetet ämnade besvara var 
1. Finns det en koppling mellan användande av ICT och stress? och 
2. Hur kan vi hjälpa människor att begränsa eller minska sitt användande av smartphones i 
sängen på kvällen? 
 
Projektet bestod av två delar, en forskningsdel (1) och en designutvecklingsdel (2), båda med 
sin respektive forskningsfråga. Några av metoderna som användes i projektet var Design 
Research, Human-Centered Design och Soma Design. En omfattande bakgrundsresearch och 
användarstudier, såsom djupintervjuer och en enkät, både besvarade den första 
forskningsfrågan och ledde till formuleringen av den andra frågan.    
 
Fyra olika koncept togs fram, testades och utvärderades med SWOT-analys för att besvara den 
andra forskningsfrågan. En funktionell prototyp togs fram för det utvalda konceptet, en 
massagekudde styrd av hur användaren rör på sin smartphone. Syftet med prototypen var att 
skapa en upplevelse som så mycket som möjligt liknade den tänkta riktiga upplevelsen. Utifrån 
prototypen skapades slutkonceptet ”Avkopplad”. Svaret på den första forskningsfrågan var att 
ja, det finns en koppling mellan användande av ICT och stress. Den andra forskningsfrågan 
besvarades med slutkonceptet, men ytterligare tester och utveckling krävs för att bekräfta 
svaret.    
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Abstract 
Digitalization has affected and changed society in many ways, and the use of ICT and 
smartphones has increased drastically over the last years. The two research questions that 
were addressed in this Master Thesis Project were: 
1. Is there a connection between ICT use and stress? and 
2. How can we help people to limit or reduce their smartphone use in bed at night? 
 
The project was divided into two parts, one research part (1) and one design development part 
(2), each with its own research question. Methods applied in the project included Design 
Research, Human-Centered Design and a Soma Design approach. An extensive background 
research and user studies, including deep interviews and a survey, both answered the first 
research question and led to the formulation of the second one.  
 
To answer the second research question four different concepts were developed, tested as 
trigger material and evaluated through a SWOT analysis. The concept that was chosen to be 
further developed, a massage pillow controlled by moving a smartphone around, was 
developed into a functional prototype. The purpose of the prototype was to give the user an 
experience as close to the real one as possible.  
Based on the prototype, a final concept of the massage pillow, called “Avkopplad”, was 

created.  
The answer to the first research question was that yes, there is a connection between ICT use 
and stress. The second research question was answered by the final concept, although further 
development and tests of it are necessary to confirm the answer.  
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Nomenclature  
These are the abbreviations that are used throughout this report.  

Abbreviations  
ICT    Information and Communication Technology 
FoMO   Fear of Missing Out 
ANS   Autonomic Nervous System 
PSU    Problematic Smartphone Use 
SAPS  Smartphone Addiction Proneness Scale 
MRI    Magnetic Resonance Imaging 
HRV  Heart Rate Variability 
EDA  Electrodermal activity 
ECG  Electrocardiogram 
EEG  Electroencephalography 
CBT  Cognitive behavioural therapy 
SWOT   Strengths Weakness Opportunities Threats 
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1. Introduction 
This section of the report presents the background, purpose and limitations of the project. 

1.1 Background and purpose 
Digitalization has affected and changed society in many ways. This has led to a number of 
smart solutions and improvements in industry, public sector, our everyday lives and our 
working habits. Some examples are Swish, travel planners and online banking services. Social 
media enables people to connect with each other in new ways, and to find new social 
connections and contexts. Many of us can work whenever we want and wherever we are, which 
creates new ways of living and working. Particularly in Sweden, Information and 
Communication Technology (ICT) use is very extended. The following numbers are from the 
report “Svenskarna och internet 2018”, a yearly report made by the Internet Foundation in 

Sweden [1]. In 2018, 98% of the households had access to the internet, even though the use 
rate was 94%, and from the age of two, more than half of the children used the internet every 
day. Nine out of ten Swedes had a smartphone, and a majority of the population used their 
phone more frequently than their computer or tablet to access the internet. In average, people 
in Sweden spend about four hours a day looking at a smartphone screen [2]. 
 
This fast development of digital technology also has negative effects. These effects can now 
be seen, as society has been exposed to digital solutions for a considerable amount of time. The 
possibility to always be connected and reachable changes practices which can affect people in 
negative ways.  Stress, social pressure, a negative fixation on looks, erased borders between 
work and private life and FoMO (Fear of Missing Out) are just some of the examples of these 
effects. The perhaps most alarming consequence is the constant stress that occurs when the 
brain is not allowed to relax and process information. ICT constantly bombards us with stimuli 
which activates the dopaminergic system with addiction inducing patterns, and many of the 
apps and devices we use are purposely designed to make us more and more addicted to them 
[3]. It is therefore reasonable to believe that digitalisation is connected to the alarming levels 
of stress and mental un-health present in society today.  
 
The purpose of this project was to investigate if there is a connection between ICT use and 
stress, and to develop a product or service that could prevent or reduce this possible stress. 
During the project, it was later decided that the specific problem area that was to be addressed 
with this product or service was smartphone use in bed at night.  
 
This project is a pre study for a bigger and longer study that will be conducted by Green Leap, 
a research group for design and development of sustainable solutions at KTH. 
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1.2 Research questions  
The project was divided into two parts, one research part (part 1) and one design development 
part (part 2). Each one of them stretched over approximately half of the scheduled time for the 
project, and each of them had its own research question.  
 
The research question for the first part was 

1. Is there a connection between ICT use and stress? 
 
The research question for the second part was 

2. How can we help people to limit or reduce their smartphone use in bed at night? 
 

The research question for the second part of the project was formulated after the research part 
had been conducted, since it was based on the findings and insights of this part.  

1.3 Delimitations 
Since this project started with a very open approach, no real delimitations were set up during 
the initial phase of the project. The work was however limited and directed by the methods that 
were chosen for the project. Especially the Double Diamond method, presented later on in this 
report, with its distinct phases were seen as a guide to know when the project had to open up 
to new information and ideas, and when it had to narrow down and focus on specific areas or 
concepts.  
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2. Background research  
In the following chapter, the findings from the background research that was conducted within 
this project are presented. The background research mainly consisted of an extensive literature 
review.  

2.1 ICT use 

Digital stress could be defined as “stress reactions elicited by environmental demands 
originating from ICT use” [4, p. 92], and it is a hot topic, both when it comes to conducted 
research and the public debate in society today. The number of books and self-help tips on the 
topic is increasing drastically [5], and the concept of “digital detox”, when you completely 

refrain from your phone and computer etc, is now well established.  Both Google and Apple 
have released functions that they claim will help people to disconnect and take control of their 
technology use by, for example, providing the user with information about screen time and the 
possibility to set time limits for apps [6], [7].   
 
The questions about how digitalisation and ICT use affect us are many and they engage people, 
likely because so many of us are constantly exposed to it. Undoubtedly, ICT also has many 
benefits and provides a wide range of new services, ways of communication, and practises that 
facilitate people's lives. Pervasive ICT use, however, could lead to information overload and 
impair psychological well-being [8].  
From the conducted literature review, it was concluded that the first studies of ICT use and 
stress were mostly related to work and organisational contexts. The amount of studies regarding 
private and personal use has however increased during the past years and is now an established 
research area.  
 
ICT use has increased a lot during the past years, moving from computers first introduced at 
workplaces, to private computers and laptops and eventually to the widespread smartphone 
usage we see today. A smartphone is a mobile phone that typically has a touch screen, internet 
access via Wi-Fi or cellular networks, has the capability for installation of smartphone 
applications, and other functions such as digital camera, GPS-based navigation and media 
players [9]. 
As stated in the background chapter of this report, ICT use in Sweden is very high today. 
According to the report “Svenskarna och Internet 2013” [10] the year 2011 was a breaking 
point in Sweden when it comes to the use of smartphones. Prior to this, using the internet on a 
phone was both complicated and expensive. In 2009, most people had a mobile phone that 
could be connected to the internet, but only 18 % used this. The biggest use group was middle 
aged men, since most of them had their company paying the phone bill for them. But, in 2011 
it became both easier and less expensive to use the internet on a phone, and both the number 
of users and the overall usage increased. In 2011, the iPhone went from being a rare luxury 
item to being affordable for a much broader group of consumers [11]. Between 2010 and 2011, 
the usage of smartphones among young people doubled. The following years the smartphone 
use within the Swedish population increased from 36 % (2011) to 54 % (2012), to 65 % (2013) 
and lastly to 90 % in 2018 (yearly reports for the years 2014-17 are available at the website 
svenskarnaochinternet.se) [1]. In 2013, the highest daily usage of internet on a smartphone was 
89%, and it was found among the age group of 14-15. In 2018, it was still young people  
(16-25) who used this the most (97 %), but the gap to the older age groups was considerably 
smaller now compared to 2013. 
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2.2 Smartphone use 
In the newly published book (March 2019) “Skärmhjärnan” [11], the psychiatrist Anders 
Hansen describes how our brain has not at all adapted to the fast changes that have happened 
around us. When the brain, that works the same way as it has done for thousands of years, now 
has to react to our digitalized society, major consequences can be seen. One example is how 
the brain uses our reward system to make us focus on the “right” things in our surrounding, a 

function that was vital to our ancestors thousands of years ago. This function made them focus 
on things such as finding food and other things necessary for survival. To do this, the brain 
releases dopamine, a substance that acts like an engine to determine where we should put our 
focus. The dopamine then activates endorphins, which make us feel pleasure. Today, things 
like our smartphones trigger the reward system and causes us to associate using it with feelings 
of pleasure. Other functions of the brain that were necessary for our ancestors are the brain’s 

love of all things new and of uncertain outcomes. To seek for new information (to for example 
find new, better places to live) and to keep coming back to the tree that might have fruits today 
are two things that could increase the chance to survive, and therefore increased dopamine 
levels. Today, the endless scrolling through pages on social media (in the hunt of new 
information) and the constant beeping and buzzing from notifications (someone might have 
liked your picture) are the modern versions of this behaviour. Smartphones and apps therefore 
hack right into our brain and our reward system, which makes us use them more- and they are 
purposely designed to do so by the developers. 
 
Technological revolutions have always evoked debate and been criticized for changing our 
behaviour and causing negative effects, just think about the launch of the car or the television 
for example. These debates usually calm down and the possible negative effects are weighted 
up by the many benefits and possibilities the new technology provides. Why should we think 
that the digitalization and use of smartphones would be any different? According to Anders 
Hansen, the difference with this new technology is that we carry it with us and are exposed to 
it all day (and all night too for many people). We never get a break from it, and since the brain 
is plastic, it would be strange if our new behavioural patterns did not have any effects on it.  

2.3 Stress  
In this section, stress and stress response and current measures of stress among people in 
Sweden is discussed.  

2.3.1 Stress and stress response 
Stress can be defined as the general expression for the process in which environmental demands 
or events are exceeding the resources of an individual and endangering well-being [12].  
Stress can be induced by environmental factors (such as a deadline in school), or psychological 
factors (such as worry about failing courses). The response to this kind of stressors is called the 
“fight-or-flight” response, a survival mechanism that protects us by inducing hormonal changes 
and other physiological responses in the body. This is a lifesaving mechanism, but it can also 
overreact to things in our lives that are not life threatening, hence causing un health.  
 
When the brain perceives danger (reported by the eyes or ears etc), it activates the autonomic 
nervous system (ANS). The ANS is made up of two branches, the sympathetic and the 
parasympathetic system. The sympathetic system acts like a gas pedal, it prepares us for 
dangerous situations and triggers the “fight-or-flight” response. The parasympathetic system, 

on the other hand, acts as the brake and controls rest and digestion and calms the body down 
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after the stress response. The sympathetic system is activated by the release of epinephrine 
(adrenaline), and this hormone causes the heart to beat faster (to provide the heart, muscles and 
other vital organs with blood), pulse rate and blood pressure to increase, and the breathing to 
become more rapid. It also triggers the release of blood sugar (glucose) and fats from 
temporarily storages in the body, to supply it with more energy.  
The second component of the stress response is the release of the hormone cortisol, which 
keeps the body on high alert and keeps the stress response going. This process is executed by 
the HPA axis, which starts in a part of the brain named the hypothalamus (H). Hypothalamus 
sends a signal to the pituitary gland (P), that in turn causes the adrenal glands (A) to release 
cortisol. When the threat has past, the cortisol levels decrease, and the parasympathetic system 
then calms the stress response. 
Chronic low-level stress keeps the cortisol level up, causing health problems such as excessive 
weight gain, since it tries to replenish the energy stores in the body that are consumed during 
the stress response. Problems that can occur due to persistent surges of epinephrine include 
increased blood pressure and raising risk of stroke and heart attack. Long term or chronic stress 
can also cause brain changes that may contribute to anxiety, depression and addiction [13]. 
Other effects of long-term stress include cognitive symptoms such as problems regarding the 
memory and the ability to concentrate, as well as somatic symptoms such as tense and aching 
muscles and abdominal problems. Those effects are also part of the symptoms of burnout, 
which is a disease state that could be induced by long term stress [14]. 
 
In conclusion, stress can affect people in both physiological and psychological ways. Many of 
the studies that were used for this literature review focused on perceived psychological stress 
induced by ICT use, but some also approached physical stress by measuring it with different 
technological solutions.  

2.3.2 Stress in Sweden 
According to the latest results (2018) from Nationella Folkhälsoenkäten [15], conducted by 
Folkhälsomyndigheten in Sweden, 16% of the population aged 16-84 felt stressed. The 
percentage of women who were stressed (19%) was bigger than for men (12%), and young 
people reported stress more than older people. The highest percentage of stress was found 
among women aged 16-29, where 35% reported that they felt stressed. For the same age group, 
18% of the men were stressed. In total, the percentage of young people feeling stressed 
increased with 6 percentages between 2016 and 2018.  
People with post-secondary education felt more stress than people with shorter education, and 
those who were unemployed (due to studies or while searching for jobs) were more stressed 
than people with an employment. Among students, the percentage of people feeling stressed 
increased from 22 to 31 percent between 2016 and 2018. 

2.4 Sleep  
In this section, the relation between sleep and smartphones, as well as the importance of sleep, 
is discussed.  

2.4.1 Sleep and smartphones 
In his book [11], Anders Hansen argues that our sleep is what is being affected the most by our 
use of smartphones. Since 2007, the amount of people between 15 and 24 years old who have 
been diagnosed with sleep disorder has increased with 500% in Sweden. The same pattern can 
be seen in the amount of people seeking treatment for mental health problems. In 2011 this 



6 
 

accelerated even more- the same year that mobile internet and the iPhone became available and 
widely used in Sweden. Today, almost one third of all Swedes have sleep issues and almost 
half of the same population sleep less than 7-9 hours, which is the number of hours 
recommended by experts. The same pattern has been observed in other countries as well. 
Almost one million people in Sweden today are using antidepressant medication, and this 
number has also increased during the last years. Anders Hansen proposes that perhaps 
smartphones occupy time that otherwise could had been spent on activities that help to prevent 
mental un-health like depression and stress, for example physical exercise, sleep and 
socializing with others.  
The blue light that is emitted from screens decreases the production of melatonin, a hormone 
that causes us to feel tired. Being exposed to a screen right before going to sleep could therefore 
cause problems, since the blue light could delay the production of melatonin with 2 to 3 hours. 
The more or less constant kicks of dopamine that devices like smartphones induce also 
contribute to delaying the process of falling asleep, since they make it harder to wind down and 
put the phone away. An American study found that using the smartphone for long periods 
during bedtime was associated with poor sleep quality, longer sleep onset latency and decreased 
sleep efficiency [16]. It does however remain unclear if it is the usage of smartphones that 
disturbs sleep, or if poor sleep drives smartphone usage. Another study has shown that sleep 
can be disturbed even if the smartphone is only stored in the room and not actively used [17].  
How one is being affected by blue light and using a screen shortly before going to sleep is 
however very individual, but Anders Hansen recommends that one should leave the phone 
outside of the bedroom and get physical exercise regularly before considering medication for 
sleep disorders [11].  

2.4.2 Why sleep is important 
During sleep, the brain cleanses itself and turns short term memories into long term memories. 
This means that sleep is essential for anyone trying to learn new things, for example children 
and young people attending school [11].    
 
Hormone levels, metabolism and the immune system are all affected if an individual does not 
get enough sleep. One of the effects is that the evening levels of the stress hormone cortisol 
increase. Normally, the level of cortisol decreases in the evening and reaches its lowest point 
close to habitual bedtime, but sleep loss slows down the reduction process. This could, in the 
end, promote insulin resistance which is a risk factor for both diabetes and obesity [18].  
Another study found that sleep restriction was associated with a reduction of the levels of the 
hormone leptin (that suppresses appetite), and an increase of the hormone ghrelin (that 
stimulates appetite). This resulted in an overall increased hunger and appetite in the 
participants, especially for foods with high-carbohydrates contents [19]. This could lead to 
excessive caloric intake, which could eventually lead to obesity. 
In conclusion, these effects on both body and mind make sleep deprivation a chronic stressor 
[20].  

2.5 Smartphone addiction 
Addiction has been defined as “a process whereby a behaviour, that can function  both to  
produce  pleasure  and to provide  escape   from internal   discomfort,   is  employed   in  a   
pattern characterized  by (1) recurrent  failure  to control  the behaviour (powerlessness) and 
(2) continuation of the behaviour  despite  significant  negative  consequences 
(unmanageability)” [21 p.1404]. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5102460/pdf/pone.0165331.pdf
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According to another study, smartphone addiction could be considered a potential form of 
technological addiction [22]. Many articles were found in the background research of this 
project that look at smartphone addiction, especially among young adults and adolescents [23], 
[24]. However, a review article that analysed addiction to smartphones, did not find enough 
evidence to consider smartphone addiction as an addiction. They propose describing this 
behaviour as “problematic use” instead, even though a behaviour and an addiction could share 
some characteristics such as excessive use, impulse control problems, and negative 
consequences. Those are however not enough similarities to be considered an addiction [25].  
 
Some researchers have defined problematic use of smartphones as a behavioural addiction. 
Behavioural addiction is described as follows: “Behavioural addiction refers to several mental 
health conditions in which a person engages in a particular behaviour repeatedly; even if the 
behaviour causes them harm.”[26] Smartphone addiction as a behavioural addiction has been 
defined as a non-chemical behavioural addiction that involves human-machine interaction [27]. 
The definition of behavioural addiction is similar to the definition given by Anders Hansen 
[11], who argues that being addicted means that one continually exposes oneself to something 
despite knowing that it is harmful. Since people pick up their smartphone averagely every tenth 
minute (continuous exposure), it is then up to the individual to decide if the usage is harmful 
or not. Hence, it is up to the individual to decide if he or she has a smartphone addiction or not.  

2.6 Is there a connection between ICT use and stress? 

The major part of the literature review that was conducted within this project focused on studies 
regarding ICT and smartphone use and its connection to stress and mental un-health. A vast 
quantity of studies and research papers was found, many of them published within the last five 
years, which reflects the increased general interest for these matters. The majority of the most 
recent ones regarded smartphone use, whereas the somewhat older ones focused more on either 
general ICT use or internet use on a computer. Most of the studies that were found indicated 
that there was a connection between ICT and smartphone use and stress and mental un-health, 
but some of them claimed the opposite. In this chapter, an overview of the studies that found a 
connection, as well as the ones that did not, are presented. Lastly, the authors of this report 
discuss these findings.  

 
The majority of the studies that were included in this literature review were quantitative ones, 
where surveys or questionnaires were used to collect self-reported data. Self-reporting as a 
method has been criticised, since its validity has been questioned. A study from 2016 did for 
example find that only one third of the self-reported information that was gathered in the 
analysed study was accurate [28]. 
Only a few qualitative studies were found, along with some literature reviews and research 
overviews. The studies presented below focused mostly on students, but for some of them the 
target group included a wider age-range of adults. 

2.6.1 Psychological effects of ICT use 
A large German study of 1557 participants (aged 14-85) found that communication load from 
emails and social media, as well as internet multitasking, were related to perceived stress and 
had significant indirect effects on burnout, depression and anxiety. Perceived social pressure 
and FoMO, were identified as key drivers of communication overload and internet multitasking 
[4]. FoMO has been described in the following way: “as a pervasive apprehension that others 
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might be having rewarding experiences from which one is absent, FoMO is characterized by 
the desire to stay continually connected with what others are doing” [29, p.1841].  

 
A Finnish study of 1317 students with an average age of 16-18 found that using digital 
technology to communicate and maintain social networks was consistently related with lower 
study engagement and/or higher symptoms of burnout. It also found action gaming to be 
consistently related to either lower engagement or higher cynicism. But this study also found 
that using digital tools to gain and share knowledge was related to higher study engagement 
[30]. 

 
A survey of 600 university students from Ireland, Korea and the USA suggests that social media 
use can have both positive and negative effects on mental well-being. One identified cause of 
negative effects was connection overload, which can occur when individuals have problems 
with their self-control regarding their connection behaviours. This is known as the phenomenon 
of deficient self-reaction [31].  
 
One of the few qualitative studies that was found used interviews to investigate if 32 young 
people (aged 21-28) with high ICT use and mental problems believed there was a connection 
between those. These mental problems included symptoms of depression, sleep disorders and 
stress. This Swedish study looked at both high computer usage and high mobile phone usage, 
and found that as a group, the participants perceived connections between ICT use and mental 
symptoms. Some believed that this connection applied to themselves, and some claimed that 
the connection was true but did not apply to them. Some of the participants did however believe 
that co-varying factors, such as work- or study related demands for achievement, were the true 
causes of stress (regardless of ICT use) [32].  

 
It has been claimed that using smartphones can disturb concentration and distract the user, and 
this applies for both adults and children [33]. An example of this is how the banning of 
smartphones during class for middle school students in England increased the average test 
scores for students with 6 % [34]. Another study let 800 people perform a number of different 
tasks on a computer that demanded a high level of concentration. The ones who had left their 
smartphone outside the room during the test had performed better than those who had kept their 
smartphone in silent mode in their pockets [35]. Similar results have been found by other 
studies as well. A Japanese study found that people who had a smartphone, that was not even 
their own, next to them had a lower performance on a concentration demanding task compared 
to people who had a notepad next to them [36]. This implies that smartphones could be 
disturbing even if they are only passively being present.     
 
A study that conducted a survey among Chinese college students found that problematic 
smartphone use (PSU) predicted academic procrastination and academic anxiety. PSU was 
significantly and negatively predicted by self-regulation, which suggests that self-regulation 
could be a key factor for addressing PSU related problems, at least for this particular group of 
students. This finding could possibly be related to the phenomenon of deficient self-reaction 
that was described above [37].  
An extensive literature review named “Mobile Phone Use and Mental Health. A Review of the 

Research That Takes a Psychological Perspective on Exposure” [38] from 2018 confirmed the 
impression that the amount of studies on this topic has increased. The review analysed 290 
studies, published between 1993 and 2017, and concludes that only 5% of the included studies 
had any longitudinal design, and that self-reporting was the dominating method for 
measurement. The main research results in this literature review included associations between 
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frequent mobile phone use and different mental health symptoms, such as symptoms of 
depression and sleep problems, in both children and adults. Sleep problems such as lower sleep 
quality and shorter sleep duration were associated with mobile phone use at bedtime. About 
70% of the studies regarded “problematic” or “excessive” mobile phone use, which was 

associated with negative outcomes like depression, anxiety and sleep problems.  
The literature review concludes that there are associations between mobile phone use and 
mental health outcomes that have been found in studies that take on a psychological 
perspective. More high qualitative studies are however needed. The low percentage of 
longitudinal studies suggests that the found associations thus may be due to reversed causality, 
which means that the outcome might be causing what seems to be the risk factor. The 
associations may also be caused by common confounding factors that have not been accounted 
for.  
 
Two studies that criticize previous research and that did not find any correlation between digital 
technology use and mental well-being were found. The first one, “The association between 
adolescent well-being and digital technology use” claimed that previous studies have been 

based on secondary analyses of large-scale social datasets, which can be problematic since 
“their many variables and observations are often explored with an analytical flexibility that 
marks small effects as statistically significant, thereby leading to potential false positive and 
conflicting results” [39, p.173]. These subjective analytical decisions could then lead to a high 
degree of freedom for the researcher. Another problem that is claimed to apply to previous 
studies is that most of the used datasets are cross-sectional, meaning that they only analyse the 
target group at a specific point in time (and not over a period of time). This means that the 
studies only provide correlational evidence, which makes it difficult to determine what are the 
causes and what are the effects. In this study, instead, datasets from the UK and the USA were 
analysed using a method (Specification Curve Analysis, SCA) that enabled the researchers to 
report all theoretically defensible analyses. The results from this study showed a small negative 
correlation between digital technology use and adolescent well-being, but other factors such as 
bullying, had a much stronger correlation. Even neutral factors investigated, such as eating 
potatoes, had almost as big of a negative impact on adolescent well-being as digital technology 
use did.  
This critical study does however not claim to provide any definite answer, since it still is a 
cross-sectional study. It is still unclear if lower well-being is an effect of digital technology 
use, or if lower well-being might result in higher digital technology use, or if a third 
confounding factor underlies them both.   
 
The second study that did not find any direct correlation, “Digital media and stress: the cost of 

caring 2.0” [40], claims that previous studies often rely on self-selected samples of participants 
and “fail in engaging with existing theories and methods within the established literature on 
stress” [40, p. 1268]. In this study a survey was conducted with a national probability sample 
of 1802 adults in the USA. No direct association between use of social media and stress was 
found, the use of social media could even reduce stress for women. An indirect connection was 
however found, as Awareness of Network Life Events, (AoNLE), was found to cause stress for 
both men and women (but more for women). Particularly undesirable life events regarding both 
close and distant acquaintances were identified as stressors.   

2.6.2 Physical effects of ICT use 
It has been reported that excessive smartphone use could affect the brain structure, especially 
concerning the region of the brain related to cognitive control and reward response. Structural 
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changes, such as alterations of gray matter volumes, have been reported as a common 
denominator of different digital addictions [41] and dependencies [42].  
 
Brain structure alterations have been studied, and the frontostriatal region was the focus area 
of two studies analysing the effects of excessive smartphone use on the brain. The purpose of 
the first study was to investigate if there were alterations in the brain caused by excessive 
smartphone use. They compared smartphone addicted users to controlled users concerning the 
connectivity of their brain. They analysed a total of 80 adolescents, 38 with excessive 
smartphone use and 42 with controlled usage. The research also examined the connection 
between withdrawal symptoms caused by internet use, cortisol concentrations, and functional 
connectivity between different parts of the brain. The results suggested that the excessive 
smartphone users had reduced functional connectivity in the region of the brain associated to 
cognitive control, compared to the other group. Participants with excessive smartphone use 
showed worse withdrawal symptoms connected to higher cortisol concentrations [43]. 
 
The second study analysed alterations in the brain structure due to excessive smartphone use 
during facial emotion processing among 52 Korean adolescents (27 normal users and 25 
excessive smartphone users). First, the SAPS (Smartphone Addiction Proneness Scale) was 
used to classify participants as smartphone addicts or control users. After, a functional MRI 
(Magnetic Resonance Imaging) was conducted while showing pictures to the participants, to 
see the differences in facial emotion processing among the two groups. The results of this study 
suggest that excessive smartphone use has negative effects on cognitive control, which could 
lead to problems in emotional processing, for example in social interactions [44].  

2.7 Ways to measure, cope with or reduce stress 
In this section, different ways to measure, cope with or reduce stress that were found in the 
background research are presented. This was done since it was believed to contribute to the 
understanding of stress and to spark and inform the design development part of the project. 

2.7.1 Technological solutions 
Below, technological ways of measuring, coping with or reducing stress are presented. 
 
Sensor technology 
Just like the interest in how ICT use is affecting users, the interest and possibility to measure 
and track human bio-signals has increased. For human stress detection, the use of wearable 
sensors and bio-signal processing is often used to provide the user with biofeedback [45]. This 
biofeedback can then help the user to detect, reduce and even prevent stress, often through the 
use of a smartphone application that is connected to the sensors. By providing information 
about both temporary and long-term measures of bio-signals, the user can take immediate 
measures to reduce stress in the moment during their day, but also detect what in their lives 
that tends to make them stressed and thereby make changes in their lives to increase well-being. 
Some of the products mentioned below only measure temporary stress levels, but most of them 
also provide long term measuring and feedback.    
Examples of bio-signals that can be used for stress detection include Heart Rate (HR), Blood 
Pressure (BP), Heart Rate Variability (HRV), Electrodermal activity (EDA, also called 
Galvanic Skin Response (GSR), Skin Conductance Response (SCR) and Psychogalvanic 
Reflex), Breathing and/or Oxygen Saturation, Electrocardiogram (ECG), Electromyography 
(EMG) and Electroencephalography (EEG) [46]. 
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A wide and constantly expanding range of consumer products using sensor technology is 
available on the market today. One example is the Pip, a small handheld device that measures 
EDA, see Figure 1 below.  
 

 
Figure 1. Image of the Pip. Image from [47].  

Connected to the device is a smartphone application that trains the user in stress management 
with short meditative sessions to change behaviour and relax the user. As stress levels decrease 
during these sessions, the biofeedback is reflected in the app and thereby communicated to the 
user [47]. The Pip has been proven to reduce temporary stress [48], and the same study also 
suggests that biosensors combined with smartphone apps that uses biofeedback games to make 
the user relax could be an effective way to reduce stress.  
 
Another product is the MoodMetric Smart Ring, a ring that continuously measures EDA and 
provides both real time feedback and daily average of stress levels through an app [49]. The 
product is shown in Figure 2 below.  
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Figure 2. The MoodMetric Ring. Image from [49].  

The Sony Smartband 2 uses HRV, among other parameters, to track and provide the user with 
information about how their stress levels have fluctuated during the day. The product is shown 
in Figure 3 below. The data is presented to the user in an app [50].   
 

 
Figure 3. The Sony Smartband 2 and its smartphone app. Image from [50].  

HRV biofeedback has been suggested to be an effective way to reduce stress and its related 
symptoms [51]. Spire health offer products that track breathing patterns and heart rate to 
determine and communicate stress levels through an app. The app also provides insights and 
recommendations for improved well-being [52]. Another company with biosensor products on 
the market is Hexoskin, that provide garments (“Smart clothing”) with built in body sensors, 
see Figure 4 below. Hexoskin uses for example ECG, breathing rate and HRV to determine 
stress levels that are then provided to the user via an app [53].   
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Figure 4. The Hexoskin Smart Clothing and its smartphone app. Image from [53].  

The Hexoskin has been independently validated and reliability tested, which is not the case 
concerning all biosensor products. According to a recent review of consumer wearables, mobile 
applications and biofeedback equipment, more than half of the reviewed products had not been 
validated through independent research [54]. The same study suggests that biosensors are 
promising, but developers must focus on real-world needs of the users and invest in research 
to validate the products. Other studies have criticised biosensor technology for being too 
intrusive [55], [56], although it is not clear exactly what types of biosensors those studies are 
referring to. One important thing when it comes to the use of biosensors is that there are other 
factors than stress that can affect them. Those factors are for example physical activity, noise 
and mental task demand. Moreover, people can express different physiological responses for 
the same stressor, which shows that how people respond to stress and physical activity is 
individual [57]. In conclusion, current studies find biosensors promising for stress detection 
and reduction, but some uncertainty regarding accuracy for some of the sensors on the current 
market does exist.  
 
Objective tracking apps 
Some studies have focused on how objective information about how the smartphone is being 
used could detect stress and addictive behaviour among smartphone users. One of those studies 
used an app that tracked app usage, GPS location and other features and they suggest that this 
could be a way of determining if people are addicted or not [58]. Another study claims that the 
type of apps that individuals use is highly related to stress levels and tracking the smartphone 
usage could therefore be a way of determining stress levels [56]. 
 
Products for focus and meditation   
In another study, the researchers developed and tested a prototype that integrates physical and 
digital mindfulness to help to reduce stress. The product incorporates different features such as 
vapor, sound and light to promote mindful breathing of the user. The results show that the 
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product helped the users to breath more relaxed and reduce stress. Their conclusions mention 
the complexity of the process of designing mindfulness technology. In addition, they suggest 
customization of the use of stress reduction tools [59].  
 
Soma Design is a design approach that focuses in the body and mind as one. The Human 
Computer Interaction team of design researchers at KTH developed two products, the Soma 
Mat and the Breathing Light, following a somaesthetic approach [60]. These products are 
shown in Figure 5 below.  
 

Their purpose is to support the user through a meditation session. The mat has heat to help the 
participants focus on some muscles of the body which is synchronized with a voice recording 
that guides the user to gaze into their own bodies. The light module measures the breathing of 
the user and the speakers integrated in it add sound to the experience. As a result, the 
participants who tried the prototypes felt relaxed and more aware of their own breathing.  

2.7.2 Non-technological solutions 
Below, non-technological ways of measuring, coping with or reducing stress are presented. 
 
Yoga, Meditation and Mindfulness 
Yoga consists of meditation practices, postures and physical exercises focusing on breathing 
and body awareness. It combines muscle relaxation, meditation and physical workout [61]. 
When analysing studies about alternatives to handle stress related problems, it is compared to 
other stress reduction methods to show probe of its effectiveness.  
Mindfulness is defined as non-judgmental awareness in the present moment [62]. It is the result 
of combining Theravada Buddhist philosophy and Indian yoga traditions and its aim is to reach 
long lasting happiness. With that objective in mind, it investigates the meaning of life from a 
personal perspective and existence [63]. Stress reduction programmes include practices of 
meditation, focusing on regulating attention, body scans and yoga which are examples of 
techniques used to cultivate mindfulness [64].  
 
One study analysed, with 76 participants, investigated the efficiency of three different ways to 
reduce stress: physical activity (PA), mindfulness meditation (MM), and heart rate variability 

Figure 5. The Breathing Light (left) and the Soma Mat (right). Image from 
annastahldesign.blogspot.com 
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biofeedback (HRV-BF). The results suggested that all of them are equally effective in reducing 
stress and related symptoms. Moreover, the overall beneficial effects were seen in the results 
and improvement in psychological well-being and sleep quality [51].  
 
Two studies analysed mindfulness-based stress reduction programmes. One was using 
mindfulness communication to help university students face academic buoyancy. According 
to the results, more positive feelings were reported, and stress perception was reduced [65]. 
The second study was an online mindfulness course conducted for a month with a non-
clinical sample. They found a correlation between the amount of practice and the outcome, 
and it showed improvement in the outcome of stress, anxiety and depression for the 
participants that did more mindfulness practice [66].  
 
Cognitive behavioural therapies 
Cognitive behavioural therapy (CBT) it is a psycho-social intervention that aims to improve 
mental health. It shows how to manage and solve problems by behaving and thinking 
differently; for example, breaking down big problems into smaller ones [67]. One of the 
analysed studies compared the effectiveness of cognitive behavioural therapies and yoga. The 
CBT program combined different phases such as focusing in relaxing, home assignments, 
psychoeducation and management techniques. The results did not show significance 
differences among the two groups and they suggest that both techniques are promising 
concerning stress management [68]. 
 
Scales 
In order to determine the stress levels of the participants taking part in some studies, subjective 
stress assessment methods, such as scales, are used. They are self-evaluation tools for rating 
stress and measuring long term stress levels. The self-reporting makes it a subjective evaluation 
of oneself, in order to contrast this information these scales are often combined with objective 
data acquisition techniques, such as MRI or EEG (Electroencephalography), for a more reliable 
evaluation. The Perceived Stress Scale (PSS) [69] and Visual Analogue Scale (VAS) [59] are 
some of the stress measuring scale examples found in the analysed studies. 
The similar technique can be used to evaluate smartphone addiction. For example, the Korean 
Smartphone Addiction Scale (K-SAS) [58], the Korean Smartphone Addiction Proneness 
Scale (SAPS) for Youth [70] and Smartphone Addiction Scale for Adolescents (SAS-SV) 
[71]. They are self-assessed questionnaires where the participants answer with his or her own 
perception of their usage.  

2.8 Conclusions from the background research 
Firstly, it is important to stress that most of the previous research often did not focus only on 
the connection between ICT use and stress, but also on the connection to mental (un-) health 
in a wider sense. Since it was also discovered that things such as sleep, stress and different 
forms of mental un-health are closely related in many ways, the research studies that were 
included in the background research were still considered to be relevant for answering the first 
research question of this project.  
 
Conducting statistical analysis is not an easy thing, and problematic features of it that were 
found during the background research include confounding factors, self-reporting and the lack 
of longitudinal studies. Even though some studies that did not find any direct connection 
between ICT use and stress were found, a majority of the studies found a connection (although 
sometimes small or indirect). Also, physical effects on the brain as an effect of ICT use were 
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discovered. This topic is however complex and more qualitative studies are required, just as 
many studies concluded.  
 
The technological development and the way people adapt to it is fast, whereas conducting 
research is a slow process. Since most of the studies that were included analysed data that had 
been collected years before the study was published, the authors of this report argue that no 
clear picture of the present situation can be found in the included studies.   
Another argument for the existence of a connection between ICT use and mental un-health like 
stress is the fact that this is a hot topic in the public debate. Many people seem to believe that 
they are affected in different ways by the technology surrounding them, and the number of 
books and self-help tips on the topic is increasing drastically. Even companies like Google and 
Apple are implementing different types of screen trackers and other aids to facilitate digital 
well-being and a better use of time and technology.  
Like Anders Hansen points out, since smartphones became widely used in Sweden both sleep 
related problems and mental un-health has increased drastically. At the same time, stress has 
increased as well, especially among young females. Even though no evidence exists that links 
this to the use of smartphones, it is possible that this is not a coincidence. Like Anders Hansen 
also points out in his book, the vast use of smartphones that we see today might prohibit us 
from engaging in activities that prevent mental un-health. The fact that smartphones and their 
software are designed to hack right into our anticipation- and reward system, thus making 
people using them more, is another argument why the use of such devices might have negative 
effects on mental health.  
 
Considering what is written above, the authors of this report mean that there are many factors 
that point towards a connection between ICT and smartphone use and stress. These factors 
were considered to be enough to claim that there is a connection. 
It was decided that the focus for this project would be on smartphone use, since this usage has 
increased drastically over the last years. Today, 90% of all Swedes have a smartphone, and it 
has replaced the computer regarding what device people use to access the internet [2]. Due to 
the perceived lack of qualitative studies, it was also decided that this project would include 
qualitative user studies such as interviews.  
 
It was also discovered in the background research that sensor technology was widely, and often 
successfully, used for stress management and reduction. The fact that this approach was already 
so explored and established made it less appealing for the authors of this report to proceed with. 
Its questioned validity was also a contributing factor to this decision. Soma Design and 
mindfulness were considered more novel approaches to stress management and were, therefore, 
brought into the design development part of the project.  
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3. Methods  
In this chapter, the methods that were used within this project are presented.  

3.1 Design Research 
Due to the openness and uncertain outcome of this explorative project, a Design Research 
approach was used. Design Research and Design Methods are especially useful when dealing 
with so called “wicked problems” [72], which refers to problems that are ill-defined and 
complex. Using this approach also included the possibility to define and redefine the problem 
as the project work proceeds, which was necessary for this open project. The methods that were 
applied in this project were a background research with an extensive literature review and a 
Human-Centered Design approach. 
 
The project was divided into two parts, one research part and one design development part. 
Each one of them stretched over approximately half of the scheduled time for the project.   

3.2 Human-Centered Design 
Human-Centered Design is a creative process where the human is in the centre; in other words, 
the human perspective is present in every step of the problem-solving process. It is based on 
getting a deep understanding of the user who will be interacting with the product or service 
designed, in order to create empathy with him/her.  
According to IDEO, Human-Centered design consists of three main phases: Inspiration, 
Ideation and Implementation. It is not always a linear process, but it contains all the main 
phases that every design challenge follows. The aim of the first phase is to get a deep 
understanding of and to empathise with the user. This is made by observing and listening to 
their needs and desires. During the second phase, Ideation, the inputs gained in the first step 
are transformed into ideas, that will be tested and refined into solutions. Finally, in the 
Implementation phase, the final solution is developed [73]. 
 
Products and services are used and consumed by customers. Therefore, when designing them 
this interaction must be considered with the purpose of meeting the customer needs. This 
approach provides a common language between the product or service provider and the 
customer, and it is called the user’s language [74].  

3.2.1 Service design 
Service design is an interdisciplinary approach that combines tangible and intangible mediums 
to create experiences. The method consists of tools and methods from different disciplines that 
aim to gain empathy with the user to be able to improve and innovate services for the 
user/clients. At the same time, making services more efficient for organisations providing them. 
As a result, systems and processes are designed to meet the user’s needs and provide a complete 
and smooth experience [74]. In this project, the Service Design methods that were used were 
deep interviews and trigger material.   
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3.2.2 The Double Diamond 
The Double Diamond is a design method that explains and illustrates the design process. A 
general picture of the Double Diamond is presented in Figure 6 below.  
 

 
Figure 6. The Double Diamond method that was applied within the project. 

It consists of four consecutive phases: discover, define, develop and deliver. Two of them are 
divergent (discover and develop), where the purpose is to get the knowledge and to generate as 
many ideas as possible; each of them followed by a convergent phase (define and deliver) to 
narrow down and select the best idea. In the double diamond these phases are divided in two 
parts, the first diamond’s aim is to define a problem (discover and define), resulting in a design 

brief. After, the second diamond (develop and delivery) aims to find the best solution for the 
stated problem. 
In the case of this project, the first diamond describes the research part and included the 
literature review, interviews and survey, and analysis to get the main insights and the problem 
statement. The second diamond describes the development part of the project. This one 
includes the ideation phase, trigger material and tests, evaluation and selection of concepts, 
development of the final concept, prototyping and the result of the project. 
 
Iterations are part of the creative process in order to get to the best ideas. It means to constantly 
develop, try and refine the ideas which is essential for a good design. This approach was 
followed in this project, especially in the development process [75].  

3.3 Soma Design  
The first contact that the authors had with Soma Design was through two products called the 
Soma Mat and the Breathing Light, that were found in the background research phase of this 
project [60]. Kristina Höök, professor in Interaction Design at KTH, was contacted since she 
and her team developed these products.  
It was believed that this design approach could be of use in this project, since it focuses on how 
users can interact with technology in different ways (and not only visually) and how these 
interactions can be made more enjoyable and sustainable.  
 
The origin of somaesthetics was proposed by the philosopher Richard Shusterman. He 
observed the fact that our body movements are part of our way of being and thinking. A key 
principle of this philosophy is that every experience and interaction with the world is through 
our body. Somaesthetic is the result of combining two words: soma and aesthetics. On one 
hand is soma, which means body including mind and emotions as one. On the other hand, 
aesthetics, referring to the ability to appreciate what we sense. Soma design enables the analysis 
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and improvement of connections between sensations, emotions and values [76]. It aims to make 
us more aware of the world that surrounds us by increasing our body awareness [77]. 
 
According to Kristina Höök, Soma Design is described with 4 characteristic elements. The first 
one is that Soma implies observing and connecting with our own lived experiences. The next 
characteristic element of Soma Design is that it requires a slower design process since time is 
needed to engage with your own soma and for reflection. The third element marks the 
importance of iterative testing and repeatedly immersing into the interaction to get insights 
during the design process. The last one is that it makes use of socio digital materials, which are 
not only the physical materials, but also our own bodies and the social context of sharing this 
interactive experience with others [78].  

3.3.1 First-person perspective 
First-person perspective is an approach were the designer’s own body is used as a resource in 

the design development. It adds the ‘feeling’ dimension to the interaction, which can be very 

enriching, especially when working with Soma Design or designing services, since it closes the 
loop between the design and the user experience. This approach means that the designer or 
researcher performs tests to try out the design and the experience that he or she is designing. In 
Soma Design projects this is a suitable perspective because it has many benefits, such as feeling 
the experience yourself and engaging with your own somatics, in order to be able to design it 
for others [79].    
 
Considering the timeframe and the purpose of this project it was not possible to include all of 
the aspects of Soma Design in the development of the final concept. However, Soma Design 
was used as a tool and a source of inspiration, as well as a method to change perspective and 
design approach from the smartphone to the body, with the purpose of shifting focus from the 
screen to oneself. A first-person perspective was applied during the concept development phase 
and during the testing and prototyping of the final proposed solution in this project.  
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4. User studies 
In this chapter, the user studies that were conducted within this project are presented. The user 
studies consisted of two rounds of interviews and one online based survey.  

4.1 Interviews 
To understand and gain insights about how students are using and being affected by 
smartphones, two rounds of interviews were conducted. Students were chosen as the target 
group due to convenience, since the authors of this report could easily recruit people in this 
group. 

4.1.1 The first round of interviews 
The first round of interviews were semi-structured deep interviews of about one hour each, that 
were conducted with twelve participants, all students between 17 to 27 years old with a mean 
value of 23. Half of the participants were male, and half were female. Seven of the participants 
were exchange students currently living in Sweden, and the rest were students living in their 
home countries (four in Sweden and one in Spain). The participants were recruited through 
personal contacts and through posts in a Facebook group for student accommodation. The first 
round of interviews was designed to provide information about the user’s everyday life and 

habits, smartphone usage, sleep habits, perceived stress and general view of smartphone usage 
regarding both themselves and people in general. The interview guide with the questions that 
were asked to the interviewees is shown in Appendix A. They were also asked to estimate their 
daily smartphone use time and which apps they used the most. To provide an overview of the 
daily usage, the interviewees were asked to draw a graph that represented their usage during 
the day. The template for this, that was provided to the participants to fill in, is presented in 
Appendix B.   

4.1.2 Monitoring smartphone use 
After the first round of interviews, the participants were offered to take further part in the study. 
Ten of the participants agreed to continue with the study, one of the male exchange students 
and the female student living in Spain declined. The ones who agreed downloaded the 
smartphone application “Moment” [80], which then run in the background of their phone for 
at least 8 days, collecting data of daily usage time, number of pickups each day and which apps 
or functions that were used the most. After 8 days of usage, a weekly overview was presented 
by the app, and the resulting data from the app was used as the foundation for the second round 
of interviews.  

4.1.3 The second round of interviews 
The second round of interviews were semi-structured deep interviews of about one hour and 
acted as follow up interviews for the first round. The purpose was to investigate how the 
participants felt about the results that were recorded with the app compared to the estimations 
they were asked to do during the first interview. The participants were also asked about the 
experience of using the app, how they felt about their results and other questions that were 
meant to clarify and test insights and findings from the first round of interviews. The complete 
interview guide for the second round of interviews is presented in Appendix C.  
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4.2 Survey 
To further investigate and validate the insights and findings from the first round of interviews, 
an online survey was constructed using Google Forms [81]. The survey questions can be found 
in Appendix E. The survey was sent out on Facebook and was active for 14 days and received 
a total of 171 answers. 65% of the respondents were between 20-25 years old and 68% were 
female. 54% of the respondents were students and the nationality of the respondents were 55 
% Spanish, 39% Swedish and 6% other.  
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5. Analysis of user studies  
In this section, the insights gathered from the two rounds of interviews and the survey are 
presented. For the interviews, Affinity mapping [82] was used to analyse the answers. In Figure 
7 below, an image from one of the analysing sessions is shown.  
 

 
Figure 7. An image taken during one of the Affinity mapping sessions. 

The insights presented in this chapter are the ones that were considered to be the most relevant, 
and the complete lists of insights can be found in Appendix D.  

5.1 Insights from the first round of interviews 
Insights regarding sleep 

● A majority of the participants believed that their smartphone affected their sleep 
negatively. 
 

“Sometimes I don’t turn on the silent mode during the night, and then I can wake up from 
notifications” 

 
“Before I had a smartphone, I had awesome sleep and I felt more rested” 

 
● The most frequently mentioned negative effects were falling asleep too late due to 

smartphone use in bed (which caused tiredness and lower performance the next day), 
losing track of time while using the smartphone in the evening/in bed and how the blue 
light from the screen disturbs sleep and makes it harder to fall asleep. 
 

● 3 behavioural groups regarding sleeping habits were found. One group stopped using 
the smartphone some time before going to bed, providing them a gap between 



24 
 

smartphone usage and the process of falling asleep. The other group continued to use 
the smartphone until going to bed, but stopped before getting into bed, providing them 
with a small gap. The last group, which a majority of the participants belonged to, 
continued to use their smartphone when getting into bed, providing no gap between 
using the smartphone and falling asleep. 

 
● All participants who did not use their smartphone in bed had quality sleep. 

 
● 5/8 of the participants who used the smartphone in bed didn’t get quality sleep.  

 
Insights regarding stress 

● A majority of the students felt stressed, and females felt more stressed than males. 
 

● A majority of the students at university level felt stressed about both deadlines in school 
and more long-term stress about the future (jobs, identity, economy etc). 

 
● 7/12 participants believed that their smartphone made them stressed. The most 

frequently mentioned reasons for this was having to react to notifications and messages, 
being too dependent on the smartphone, how social media can cause negative 
comparison to other more successful people, and how they felt like they wasted time 
on their smartphone.  

 
“I have turned off all notifications from my phone to reduce stress and dependency” 

 
“I avoid the phone to avoid stress” 

 
● A majority of the participants felt like the smartphone made it harder to focus and 

concentrate on tasks, and like the smartphone sometimes caused them to waste time.  
●  

“Sometimes I feel like I wasted a whole day on the phone” 
 

Insights regarding smartphone usage 
● A general use pattern could be seen among the participants; in the morning the usage 

peaked, but it fell during the time between morning and lunch. As the afternoon 
progressed, the usage increased until it reached the all-day peak in the evening/night-
time.  
 

● The participants used their smartphone most when they were alone, bored and at home. 
During commuting and other time slots that were considered hard to fill with anything 
meaningful to do, many also used their smartphone.  

 
“I use the phone a lot, all aspects of my life include the phone. When I am bored or waiting or 

so I often pick it up. It’s like when you’re hungry and go to the fridge but you don’t find 

anything to eat so you keep coming back, even if the content hasn’t changed. It’s like that 

with the phone too, you keep checking it even if nothing’s happened.” 
 

● In the morning and during the day the usage consisted mostly of quick pickups of the 
smartphone, and in the afternoon/evening (when coming home for the day) the usage 
was more for longer durations of time. For example, many took this time to talk/chat 
with friends and family. Other popular activities included using social media, watching 
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videos, chatting, listening to music, checking things like schedule/calendar and weather 
for the next day, just general usage and swapping between applications.  
 

● Some participants used to listen to documentaries, music or podcasts and watch videos 
when falling asleep. 

 
● 6/12 participants had made changes to their smartphone usage in the past (due to 

perceived negative effect of it), and another two expressed a desire to change their usage 
due to perceived negative effects. The other five participants did not express any desire 
to change their usage. 

5.2 Insights from the second round of interviews 
Unfortunately, for half of the participants the Moment app did not work properly and the data 
provided from the app was insufficient. Since the purpose with using the app not was to discuss 
the data in itself, but rather to investigate how the participants felt about the experience and 
their perception of their usage, those interviews were included in the insights anyway.  
 
Insights regarding sleep  

● 5/10 of the participants either had or wanted to change their use of the smartphone in 
the night-time, especially to change how they used it in bed.  

 
● Mainly, the participants who wanted to change wanted to control and limit their use in 

bed before going to sleep. They felt like they got stuck using it and lost track of time, 
which affected their sleep negatively (shortened sleep and lower sleep quality). The 
apps that most participants wanted to reduce the usage of were Instagram, WhatsApp 
and YouTube.  

 
● The participants who did not use their smartphone in bed were more conscious about 

the negative effect that the smartphone could have on their sleep, compared to the ones 
who did use their smartphone in bed. 
 

Insights regarding change  
● All participants believed that smartphone use is highly habit driven, and to change the 

usage, one has to change habits.  
 

● Small changes were preferred over major ones. Instead of banning habits completely, 
the participants thought that reducing, controlling and limiting habits progressively 
would lead to better results.  

 
● In general, the participants thought that it is the usage habits and not the smartphone 

itself that causes negative effects.  
 

Insights regarding the Moment app  
● The participants were more positive towards using the app than they said in the first 

interview, where a majority were sceptical about tracking themselves using technology.  
 
● All the participants thought that the app was useful and that it could help someone who 

wanted to change their smartphone usage. 
 



26 
 

● The app created an awareness about the usage, which helped the participants to identify 
when they used the smartphone purposely and when they used it more “unconsciously” 

or “unnecessarily”. 
 

“When I saw the symbol of the app in the phone, I reflected more over my usage and was 
more self-aware of it” 

 
“Some of these pickups are unconscious, I pick it up and check the time and one minute after 

I pick it up again and then I realize that I just looked at it. I do this so often, without realizing 
it. It’s unnecessary.” 

 
● Information about the usage leads to awareness. 
 
● Awareness plus a will to change leads to changed habits.  

 
Insights regarding addiction  

● All the participants believed that people can be addicted to their smartphones. 
 
● A majority of the participants believed that they were addicted to their smartphone 

themselves.  
 

● Many of the participants said that it is up to you to decide if your usage has any negative 
effects on you, and therefore it is up to you to decide if you are addicted or not to your 
smartphone.  

5.3 Insights from the survey 
Insights regarding sleep 

● 80% used the smartphone in bed before going to sleep, which confirmed the usage 
found in the interviews.  

 
● 40% of the respondents who use the smartphone in bed believed that the smartphone 

affected their sleep negatively. From the interviews, about 75% of those who used it in 
bed believed it affected their sleep negatively.  

 
● 60% of all respondents believed that the smartphone affected their sleep negatively, and 

almost everyone, even those who did not feel affected, believed that smartphones could 
affect other people's sleep negatively.  
 

Insights regarding stress 
● 40% of the respondents believed that their smartphone made them stressed, and the 

reasons reflected those found in the interviews: receiving many notifications and 
messages, waste of time, constant stimulation from the smartphone, need of being 
reachable all the time and negative comparison on social media. 

 
Insights regarding smartphone usage  

● The survey confirmed that people use the smartphone most during the following times 
of the day: In the evening, in bed before going to sleep, in the afternoon and morning 
(in descending order).  
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● The survey confirmed that many people wanted to change their smartphone usage; half 
of the respondents felt like they used their smartphone too much and wanted to use it 
less.  
 

Tracking smartphone usage 
● About 60% of the respondents either did or wanted to track their smartphone usage. 

30% of the ones already tracking used a built-in function in their smartphone, and 8% 
used a smartphone application to track. This reflected the positive feeling towards 
tracking smartphone usage that was found in the interviews made after the participants 
used the Moment app. 

5.4 Conclusions of user studies  
Based on the insights gathered from the user studies, it was decided that the project should 
focus on smartphone usage in bed at night. This was a behaviour that many had and also wanted 
to change, both among the interviewees and the respondents to the survey, and many also 
believed that their smartphone affected their sleep negatively. The following research question 
was formulated based on this decision: 
 
How can we help people to limit or reduce their smartphone use in bed at night? 
 
The user studies showed that apps that track smartphone usage were widely used and 
appreciated, and that they created an awareness about one’s usage that enabled the user to 

decide if the usage should be considered as problematic or not. It was therefore decided that 
the target group for the solution that was to be developed should be people who already had 
the awareness and the wish to change their usage and needed aid in doing so. Since tracking 
apps for screen time etc was so widely used, it was considered reasonable to assume that many 
people already had this awareness and therefore belonged to the target group. The aim should 
be to reduce or limit the usage in bed, not to completely prohibit it. The purpose should not be 
to try to pursue people in general that they should change their usage, since it was also 
discovered in the user studies that some people really enjoyed their usage in bed and did not 
wish to change it. It was also considered that it was up to every single person to determine if 
their smartphone use (in general) was to be considered as problematic or not.  
Since it was discovered in the background research that stress and sleep are closely related, it 
was considered that the chosen focus for the project still went in line with the original purpose 
of addressing the problem of stress induced by ICT use. The user studies therefore confirmed 
the conclusion from the background research that there is a connection between ICT use and 
stress. 
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6. Design Development  
In the following chapter, the development of the final result of the project is presented. First, 
some background information about methods and approaches that were used to inspire the 
concept generation are presented. After that, the created trigger material and the concept 
evaluation and selection are shown.  

6.1 Social Practice Theory 
Social Practise Theory focuses on understanding and changing social practises, rather than the 
individual persons behaviour. Instead of talking about behaviour, this approach talks about 
practises. Behaviour is usually considered to be something rational, and it consists of many 
different factors and dimensions, which is why some argue that practise is a better word for it. 
In social practice theory, there are three elements that are needed in order to have or to change 
a practise. 
  
Materials refers to the physical things that are needed for a social practise. This could be roads, 
a bike, special clothes or technology. It also refers to the context in which a practise is 
performed.  
Skills refers to the knowledge that is connected to the actions that fit with the social practise. 
This could be knowledge about how to ride a bike or how to use certain technology.  
Meaning is the understanding of what it means to perform a social practise, why one should or 
should not do something. This includes norms and stories, both for the whole community and 
smaller ones like circles of friends.   
 
Some practises are very well established and have become the norm, for example to take the 
car and not the bike to work. In order to change a social practise, all three (or at least two) 
elements need to be changed [83]. Since the research question for this part of the project 
regarded changing a practise, the Social Practise Theory was applied. In Figure 8 below, the 
adaptation of the theory in the case of changing smartphone use in bed at night is shown.  
 

 
Figure 8. Image describing the Social Practise Theory that was used in the project. 
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The slight changes that were made to the names of the three elements were discussed with and 
approved by the supervisor. The things written below the elements awareness/knowledge 
(skills) and general perception (meaning) were found during the background research and the 
user studies. The things under Technology/context (materials) were things that were considered 
to be changeable, in order to change the practise. 
This model was used to create a clearer picture of how the existing practise was constructed 
regarding the three dimensions, and also to help in the ideation of the solution.  

6.2 The Soma Bits 
To learn more about Soma Design, the authors of this report took part in a workshop with the 
Soma Bits [84]. The Soma Bits are a collection of Soma shapes and actuators to facilitate Soma 
Design, allowing designers to use the actuators on their body to step into the user’s shoes and 

understand what the design might ‘feel like’. This toolkit tries to minimize the gap between 

designers and technology when performing Soma Design; where the input and the output is the 
body, designers need to know what the experience feels like. 
 
The actuators make it possible to apply heat, vibration and shape changing materials on and 
around the body. The modules are provided in a simplified format, so they are easy to control, 
move and interact with. These actuators were used during the ideation phase were the purpose 
was to trigger creativity and inspiration, gain deeper understanding of the possibilities of this 
technology and to try in first person how it ‘would feel’ if they were integrated in concepts. 
Below, some images that were taken during the workshop with the Soma Bits actuators are 
shown. Figure 9 shows a vibration actuator covered in silicon to the left, and a heat pad to the 
right.   
 

 
Figure 9. A vibration actuator (left) and a heat pad (right). 
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Figure 10 below shows a shape changing actuator in the shape of a small pillow that could be 
inflated and deflated to create different shapes and feeling on the body.  
 

 
Figure 10. An image showing the shape changing actuator. 

In Figure 11 below, the vibration actuator was tested on the back of the thigh.  

 
Figure 11. The vibration actuator applied on the thigh. 
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In Figure 12 below, the vibration and the heat actuators were applied on the back. The sensation 
of lying on memory foam and letting it support the head and body was also explored.  
 

 
Figure 12. The vibration and heat actuators applied on the back, on a bed of memory foam. 

In Figure 13 below, the vibration actuator was applied to the neck and shoulder area. The 
actuator was encapsulated into a piece of fabric to explore how the material felt against the 
body in this situation.  
 

 
Figure 13. The vibration actuator applied to the neck and shoulder area. 
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6.3 Brainstorming and resulting concepts 
A brainstorming session [74] was held where multiple ideas of how the research question could 
be answered were created. The concepts could be sorted into three different main categories: 
analog solutions, technological solutions and Soma Design solutions. A picture showing an 
overview of the concepts is presented in Figure 14 below.  
 

 
Figure 14. Image of some of the concepts generated during the first Brainstorming session. 

These initial ideas were presented to and discussed with the supervisor. The results of this 
discussion along with factors such as the time frame of the project, realizability and existing 
technology that was available for prototyping (especially regarding the Soma Design concepts) 
was used to determine which concepts that should be developed into trigger material.  
The concepts that were chosen to be developed into trigger material are presented below. These 
concepts were deliberately chosen to cover a broad variety of different types of solutions; one 
focused on changing the smartphone itself, others focused on changing the surroundings in the 
bedroom by either “rewarding” or “punishing” the user for using the smartphone in different 

ways.  

6.3.1 The night mode 
This concept is a function built into the operating system of the smartphone (and not a separate 
app) that could be activated at night to facilitate for users to put the smartphone away. This 
mode would be customizable according to specific user needs and would include features such 
as turning the display into grayscale, making the smartphone run slower and activating a blue 
light filter. After consulting several other students at KTH who had knowledge about apps and 
programming, it was concluded that these features most certainly would have to be integrated 
into the operating system of the smartphone, since an app would not have the permission to 
affect the device in this way. The purpose with these features was to make the smartphone more 
boring and less appealing, to make it easier to put it away. A timer could be incorporated, so 
that when the time set for allowed smartphone use is up, the mode would be activated. An 
example of what this mode could look like and how it could be activated is presented in Figure 
15 below.  
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Figure 15. The concept called “the night mode”. 

6.3.2 The massage controller 
This concept consists of a pillow that has heating and massage included, and that is being 
controlled by moving the smartphone. When the smartphone is held upside down and moved, 
the massage will follow the movements. If the screen is activated, the heat and the massage 
will stop. After consulting a student with programming knowledge, it was assumed that this 
concept could be realizable but might be a bit complex. This concept explores how the 
smartphone could be used in a good way, rather than proposing that it should not be used at all. 
This concept is visually presented in Figure 16 below.  
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Figure 16. The concept called “the massage controller”.  

6.3.3 The cold mattress 
This concept is a mattress that becomes cold when the time set for allowed smartphone use is 
up. It would be a slow transition towards the coldness, and not a sudden change. The mattress 
would not be cold enough to cause the user to leave the bed, but enough to remind the body 
that a change is needed, and that the smartphone should be put away to make the bed warmer 
and more comfortable again. A sketch of this concept is presented in Figure 17 below. 
 
 

 
Figure 17. The concept called “the cold mattress”. 

 
This concept could be realizable using Peltier elements, or thermoelectric modules, see Figure 
18 below. They act as heat pumps that transform voltage into heat and cold. One side of the 
modules accumulates heat and the other one cold when a suitable voltage is applied [85].  
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In this concept the modules could be integrated in the surface of the mattress, so they are close 
to the user’s body. Once the user feels the cold and he or she stops using the smartphone, the 

elements would be turned off, so the temperature of the mattress rises. 
 

 
Figure 18. Image of a Peltier element. Image from https://www.meerstetter.ch/compendium/peltier-

elements. 

6.3.4 The inflatable pillow 
This concept is a pillow that would slowly inflate when the time set for allowed smartphone 
use is up, hence creating a physical barrier between the user and the smartphone. This process 
is illustrated in Figure 19 below. 
 
 

 
Figure 19. The concept called "the inflatable pillow". 

When the smartphone is put away, the pillow would deflate to enable the user to fall asleep in 
any preferred position. A delay between when the smartphone has been put away and the 
deflating of the pillow would decrease the risk that the user picks up the smartphone 
immediately again. This concept was inspired by the work done by Hiroshi Ishii and his team 
at the MIT media lab, where they experiment with programmable shape-changing mechanisms 
[86].   
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6.4 Trigger material  
Images of the concepts presented above were attached to pieces of cardboard to create the 
trigger material. The concept called “The night mode” was pasted onto a piece that was shaped 

like a smartphone, and the other concepts were attached to pieces shaped like rectangles, see 
Figure 20 below.  
 

 
Figure 20. The trigger material that was used for the trigger material tests. 

The aim was to keep the material at a low resolution but still make it informative and somewhat 
tangible and nice to touch. If the trigger material had been too developed, the risk that the 
participants would be more hesitant to give their honest opinion about it was believed to 
increase.  

6.4.1 Testing the trigger material 
This trigger material was then shown to ten people, of whom six (three females and three males) 
had participated in the interviews conducted in the project. Four of those belonged to the 
intended target group for the project. The rest were new to the project, and among those two 
belonged to the intended target group. In total, half of the participants were male, and half were 
female. The participants were asked to comment on the different concepts that were presented 
to them one at the time. They were also asked if they believed that the solutions could work for 
them, if they should find themselves in the situation of using the smartphone too much at night. 
The participants were also asked to choose which concept they believed had the most potential, 
and if the concepts could somehow be combined to create an even more effective solution. 
Lastly, a few questions regarding the participants smartphone use in bed at night, their position 
when doing so (if they had this usage), if they believed that their smartphone affected their 
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sleep and if they wanted to change their night-time use. Figure 21 below shows an example of 
how the trigger material was investigated by a participant. 
 

 
Figure 21. Image showing one of the participants interacting with the trigger material. 

6.4.2 Results of the trigger material tests 
The results of the tests with the trigger material showed that the most preferred concept differed 
a lot between the participants. For example, no one of the participants who belonged to the 
target group preferred the concept “the night mode”, whereas three of the four participants who 
did not belong to the target group preferred this concept. Overall, no clear winner among the 
concepts was found. The participants clearly distinguished between concepts that felt more like 
a punishment for using your smartphone, such as the night mode and the cold mattress, and 
concepts that felt more rewarding, like the massage controller and the inflatable pillow. One 
surprising finding regarding this was that most participants perceived the inflatable pillow as 
rewarding, whereas the authors of this report initially thought of it as a more punishing concept 
that prohibited the user from handling the smartphone.  
Some participants believed that the night mode could be combined with all other solutions, 
whereas others paired it only with the other more punishing concept of the cold mattress. Some 
participants only wanted to combine the two more rewarding concepts of the massage 
controller and the inflatable pillow. Overall, the participants would prefer to not combine the 
concepts but only use one.  
 
In general, it was concluded that a majority of the participants preferred a concept that used 
positive reinforcement and was rewarding you for not using the smartphone, and not punishing 
you for using it. Many also preferred a progressive, subtle process or change more than a 
sudden, and almost everyone mentioned that they really would have to try the concepts before 
ranking them. This was well known to the authors of this report, but since the time frame of 
the project did not allow that many functioning prototypes to be created, getting this very initial 
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and hypothetical input from others was considered a better choice than to not include users at 
all. This was believed to be one possible reason for why so many participants preferred the 
night mode, since this concept was easy to imagine and understand. Yet another reason might 
be that a majority of the participants commended on the assumed high cost of the other 
concepts, whereas the night mode was assumed to be cheaper (or even free) and more 
accessible. Lastly, some participants felt like the three non- smartphone-based concepts could 
be used as a form of ritual that marked the time for sleep. One participant said that “it should 

mark that it’s the time to sleep and not that it’s the time to put the smartphone away”. 

6.5 Concept evaluation and selection 
The concept evaluation was made using a SWOT analysis where the strengths, weaknesses, 
opportunities and threats of each concept were presented and analysed [87]. This method was 
chosen since the concepts that were to be evaluated were very different from each other, and 
no specific requirements applied to them. To discuss them all in the way that this method 
allowed was believed to be more suited to the project than stricter requirement-based methods.  
The inputs for the analysis were taken from the users’ feedback during the testing of the trigger 
material and the perception of the authors regarding the aim and scope of the project. This 
method enabled an overview and a comparison of the concepts, and the performed analyses are 
presented below.  
Figure 22 shows the SWOT analysis that was performed for the concept “the night mode”. 

 
Figure 22. The SWOT analysis for the concept "the night mode". 

Figure 23 below presents the SWOT analysis for the concept called “the massage controller”. 
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Figure 23. The SWOT analysis for the concept ”the massage controller”. 

Figure 24 below shows the SWOT analysis for the concept called “the cold mattress”.  

 
Figure 24. The SWOT analysis for the concept "the cold mattress". 

Figure 25 below shows the SWOT analysis for the concept called “the inflatable pillow”.  
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Figure 25. The SWOT analysis for the concept "the inflatable pillow". 

In the discussion regarding the concept selection, the two concepts that used negative 
reinforcement, the night mode and the cold mattress, were excluded first. Regarding the cold 
mattress, it was considered that despite its presumed effectiveness, the perceived fear of the 
discomfort that this concept could cause might result in people ending up not using it. Since 
the aim was to change habits, a consistency in usage was believed to be necessary.  
 
The night mode showed more promise, but since so many different app-based solutions for 
reducing smartphone use exists, the novelty and effect of this concept was questioned. The fact 
that no one in the intended target group preferred this concept, and the author’s wish of 

developing a more novel concept, also affected the choice.  
 
The two remaining concepts, the massage controller and the inflatable pillow, both seemed 
promising and novel. It was however concluded that, following the ideas from Soma Design, 
rigorous testing would be needed to develop the chosen concept and create a prototype, and 
that the concept of the massage controller offered bigger possibilities to do so. This concept 
also provided the possibility to explore and propose a solution that did not try to ban the 
smartphone and reduce usage by punishing the user. Instead the smartphone would still be used, 
but in a better and more rewarding way. This was seen as an interesting contrast to the many 
existing smartphone-based solutions for reducing smartphone usage. Based on this analysis, 
the concept called “the massage device” was chosen as the one to be further developed in this 

project.  
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6.6 Concept development 
In the following section, the development of the final concept is presented. 

6.6.1 Testing  
In order to explore how the concept should be further developed, an iterative process of testing 
and building a prototype was performed. A first-person perspective was, as previously 
mentioned, used here to gain the insights needed for developing the concept more in detail. The 
purpose of the prototype was to explore and decide on what shape, look and feel the artefact 
should have in order to provide the user with the desired experience. The purpose was also to 
create a tangible product that could be used, during the further development of the concept, to 
test if the concept would work for users to limit their smartphone usage.  
In order to be able to create the prototype, a massage device from the brand Clas Ohlson was 
used as a base. The massage device, pictured in Figure 26 below, was corded and could offer 
either just the massage or massage combined with heat. The button on the top left corner of the 
device enabled the user to switch between massage and massage combined with heat, and it 
also functioned as the on/off button.  
 

 
Figure 26. Image of the massage device from Clas Ohlson that was used in the project. 

The device consisted of a hard case that surrounded the net-covered area where the two moving 
massage elements operated. According to the safety instructions of the device, the net-covered 
area could not be covered due to the risk of fire, which was one of the limitations for the 
prototyping process in this project. 
It was decided, together with the supervisor, that the prototype should focus on creating the 
experience of using the product and not on designing the massaging device itself or the exact 
design of the concept. In addition, the connection between the smartphone and the product 
would not be considered in the prototype, so the controlling mechanism would only be 
simulated manually.  
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Shape 
Initial tests with the massage device from Clas Ohlson were performed on yoga mats in an 
office space at KTH, with the purpose of gaining an understanding of the product. Different 
positions and angles for where and how the massage device should be positioned were tried, in 
Figure 27 below one of the positions is shown.  
 

 
Figure 27. In this image, the massage device was placed in the neck area. 

In Figure 28 below, another position that was tried is shown. 
 

 
Figure 28. In this image, the massage device was placed on the lower back. 
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To stay in line with the first-person perspective and Soma Design approach, the authors of this 
report also tested the massage device from Clas Ohlson at home in their own bedrooms. This 
was done since it was considered important to try it in the context in which the final product 
would be used. During these tests, different ways of positioning and encapsulating the hard 
massage device were explored using pillows, towels and other filling material. In Figure 29 
below, an example of a configuration that was tried out is shown.  
 

  
Figure 29. One of the configurations that were tried in one of the authors' bedroom. 

Another configuration that was tested is shown in Figure 30 below.  
 

 
Figure 30. Image of another configuration that was tried in one of the authors' bedroom. 

The conclusions from the tests performed regarding the shape of the prototype that was to be 
developed are presented below: 



45 
 

● The prototype should massage the neck, shoulders and upper back of the user, since this 
was perceived as the most relaxing and comfortable place. It also went in line with the 
initial idea for the concept.  

 
● The prototype should provide support for the back of the head during the massage 

session.   
 

● The prototype should have some kind of padding over its hard case. The sides of the 
massage device were not as uncomfortable as the parts where the back of the head and 
the neck rested, so emphasis should be on embedding the upper and lower part of the 
device. Memory foam was discovered as a promising component of the padding, since 
this material created a comfortable and supporting feeling.  

 
● The prototype should provide the massage at an angle, so that the user isn’t lying flat 

on the back. It was considered a more pleasant experience to not have to stare up at the 
ceiling during the massage session, but to have a better overview of the surroundings.  

 
● Having good support for the upper body was considered preferable. 
 
● It was also discovered that it was preferable to make the device less technical looking 

and more soft, since this made it blend in more naturally in the bedroom environment. 
 

● Even if it was not realizable for the prototype, it was discovered that having a cordless 
massage device would be preferable, since it was perceived as problematic to have to 
be near a power outlet when using the device.   

 
Outer material  
Tests were also performed to decide on what material that would be suitable for the outside of 
the prototype that was to be created. A pillow was covered with different materials, see Figure 
31 below, and criteria such as the feeling of the fabric against the skin on the face and the body 
and how the fabric handled the heat emitted from the user were assessed for each material.  
 

 
Figure 31. Image showing the setup for the tests of outer materials. 
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From this test it was concluded that the outer material of the prototype should be some kind of 
jersey/cotton based elastic fabric. This material was perceived as familiar and comfortable for 
this use.  
 
Controlling 
The feeling of controlling the position of the massage with the smartphone was also tested, 
since this was considered a major part of the experience. Since the test was limited by the 
functions of the massage device that was used, the controlling was simulated manually and not 
in a lying position. The user was seated on a sofa and the other participant was positioned 
behind and moved the massage device according the movements that the user was making with 
the smartphone. Figure 32 below illustrates how this test was performed.  
 

 
Figure 32. Image showing how the feeling of controlling the massage with the smartphone was tested.  

During the same test session and in the same position, controlling the pressure of the massage 
was also tested, since it was recommended by the manufacturer to apply one’s body weight 

gradually onto the massage device from Clas Ohlson. The insights from these tests were that 
 

● Being able to control the position of the massage was a comfortable and preferable 
feature. This created a feeling of controlled relaxation and “giving” oneself such a 

massage was perceived as a positive act of self-care. 
 

● Being able to control the pressure with which the massage elements were put against 
the body was a comfortable and preferable feature. 
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6.6.2 Prototyping   
At the beginning of the prototyping phase of the project, the authors of this report attended a 
workshop called “Embodied design ideation workshop” that was held at the division of Media 

Technology and Interaction Design at KTH. This workshop was led by Oscar Tomico and 
focused on how one can actively use the body to explore meaningful interactions, and how to 
explore materials beyond their existing functions and conventional uses. One method that was 
introduced during the workshop was enacting, that encourages the developer to act out the 
experience that is being created in the context where it would actually take place. This approach 
inspired the authors of this report to focus even more on designing and trying out the experience 
in the actual context where it would be used, and the process of building the prototype therefore 
included many tests in the context of a bedroom.  
 
The prototyping process in this project was based on the insights gathered from the testing 
phase. The actual building was guided by multiple tests, thereby creating a very iterative and 
exploring process that focused on enacting the experience in the right context.  
The finished prototype that this process resulted in is shown in Figure 33 below. 
 

 
Figure 33. The finished prototype. 

 
In Figure 34 below, the side view and the front view of the prototype is pictured. 
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Figure 34. The side view (left) and the front view (right) of the prototype. 

The prototype consisted of four main elements; the massage device, two different pillows and 
a frame made of memory foam. This was all then wrapped together in a jersey fabric that was 
fastened to the frame with Velcro. The mounting process of the prototype is shown below. 
Figure 35 shows the first step of the mounting process, where the massage device was fastened 
to another pillow using the strap on the massage device. This combination was placed on the 
fabric that was to be wrapped around the whole prototype. 
 

 
Figure 35. The first step in the mounting process of the prototype. 

Figure 36 below shows the second step of the process, where a second pillow was added on top 
of the first one.   
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Figure 36. The second step in the mounting process of the prototype. 

In Figure 37 below, the third step is shown. Here, a frame made of memory foam was applied 
over the two other pillows and the massage device.  
 

 
Figure 37. The third step in the mounting process of the prototype. 

Lastly, the fabric was wrapped around the four main components and fastened with Velcro on 
the backside of the frame of memory foam, see Figure 38 below that shows this fourth step.  
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Figure 38. The fourth step in the mounting process of the prototype. 

The frame made of memory foam was the most time-consuming part of the process. In Figure 
39 below, the steps of creating a template for the hole and the cutting of the hole is shown.  
 

 
Figure 39. Image showing the crucial steps of creating the frame of memory foam. 

A slope was also added to the part of the frame that would go behind the back of the user, to 
make the transition from the prototype to the mattress more comfortable. The corners of the 
frame were rounded to create a softer look and feel.  
 
Figure 40 below shows the hole in the frame from the two sides. On the side facing downwards, 
a slope was created to allow the massage device to sink into it a bit, so that the massaging 
elements could be felt when the user was laying down on the prototype. In the image to the far 
right, the massage device has been inserted into the frame.   
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Figure 40. Image of the hole in the memory foam frame. View of the side facing upwards (left), of the 
side facing downwards (middle) and view from above when the massage device had been inserted in 

the hole (right). 

Figure 41 below shows what the prototype looked like when being used.  
 

 
Figure 41. An image showing the prototype in use. 

Based on the insights from the testing phase, the idea was that the prototype, and later on also 
the product, should resemble a regular pillow and not a technical product. Since the net-covered 
massage element area could not be covered due to the risk of fire, the idea was that the prototype 
should be stored upside down on the bed. This way it would look like a regular decorative 
pillow during the day but still fulfil its purpose at night. If the product could be stored on the 
bed instead of further away from it, it was believed that this could make the user more inclined 
to use it. Figure 42 below shows what the prototype would look like when positioned for usage 
in the evening, when the net-covered massaging elements are facing upwards. 
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Figure 42. An image of what the prototype would look like when positioned for usage in the evening. 

Figure 43 below shows what the prototype would look like when stored on the bed during the 
day, when the net-covered massaging elements are facing downwards.  
 

 
Figure 43. Image of what the prototype would look like when stored on the bed during the day. 
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7. Results 
In this chapter, the results of the two parts of this project are presented.  

7.1 Results of the research part 
Based on the extensive background research conducted within this project, it was concluded 
by the authors of this report that it is reasonable to claim that ICT use and negative mental 
effects, such as stress, are connected.  
The answer to the research question of the first part of the project was therefore that yes, there 
is a connection between ICT use and stress. 
 
This stance was further supported by the results of the conducted user studies, that found that 
many of the participants either had experienced or did experience (at the time of the interview) 
negative mental effects connected to smartphone usage. These effects were mostly connected 
to problematic smartphone usage in bed at night, which affected their sleep negatively. Instead 
of getting to sleep, participants found themselves unable to stop using the smartphone, hence 
postponing and reducing their sleep time. This was a practise that many wanted to change.  

7.2 Results of the design development part  
The second research question of this project was answered by the concept called “Avkopplad” 

that is presented in this section of the report. The final concept is presented in Figure 44 below. 
 

 
Figure 44. The final concept called "Avkopplad". 
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In Figure 45 below, a front view of the concept can be seen. 

 
Figure 45. A front view of the concept called "Avkopplad" 

Figure 46 below shows the concept turned upside down in the storing position. 

 
Figure 46. The concept called "Avkopplad" in the storing position. 
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The design of the final concept was a bit different from the design of the prototype.  
The net-covered area was made bigger to allow the massage elements under it to move 
according to the motions of the smartphone created by the user. Due to this change, some extra 
material was added below and above the net-covered area to still properly support the user. 
This gave the pillow a more rectangular shape, compared to the square one of the prototype. A 
closeup of the net-covered massage area is shown in Figure 47 below. 
 

 
Figure 47. A closeup of the net covering the massage elements. 

In Figure 48 below, the dimensions of the concept are shown. 

 
Figure 48. Dimensions for the concept called "Avkopplad". 
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A more rounded shape was also created for the side of the concept facing downwards, see 
Figure 49 below. This was done to give it a more even, pillow-like look to enhance its 
appearance when stored on the bed. Since the pillow is soft, it would be compressed when used 
and no risk of any unwanted rolling motions would therefore appear.  
 

 
Figure 49. A side view of the final concept, showing the rounded shape of the pillow. 

The final concept was made cordless, to enable the user to use it in bed even if no power outlet 
is accessible. To charge it, the user would plug one end of an adapter into the power outlet, and 
the other in the contact on the left-hand side of the pillow, see Figure 50 below. The contact was 
positioned on the side to not intervene with the area where the user would be lying when using 
the pillow.  

 
Figure 50. Image showing the contact for charging 
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The final concept would work mainly the same way as the initial concept of “the massage 

pillow” presented earlier in this report. By holding the smartphone upside down and moving 
it in different ways, the user can control the position and the pressure of the massage. The 
final concept also provides heat combined with the massage. These features are highlighted in 
Figure 51 below. If the smartphone is held still, the massage will continue in that 
configuration. If the user activates the screen of the smartphone, the heat and the massage 
will automatically stop. They will also stop automatically after certain amount of time, in 
order to prevent the battery from being drained if the user would fall asleep while using it.  
 
Due to the conceptual nature of Avkopplad, the controlling function was not deeply 
investigated. In this section the authors propose some inspirational technology and an 
example of how the controlling function could be implemented: wireless mouse´s for 
computers. Imagine the arrow that you see in the computer following the movement of the 
mouse controlled by the user. In this case the massaging elements would follow, like the 
arrow, the movement of the smartphone, working as the mouse. 
The connection between the smartphone and the pillow could be by Bluetooth. Since 
Bluetooth connections are used with computers and wireless mouse’s is reasonable to believe 
that this could be implemented. Furthermore, the accelerometer in the smartphone would 
detect the position of the phone and send it via Bluetooth to the massage device which would 
control the movement and the pressure of the massaging elements.  
 

 
Figure 51. Image showing the features of the concept of "Avkopplad". 
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7.2.1 Storyboard  
The storyboard in Figure 52 below shows how the final concept is meant to be used. The idea 
was that “Avkopplad” would disrupt habitual practices regarding the routine of going to bed 

and to sleep, to create a new ritual and change practises. The storyboard illustrates how the 
user positions the massage pillow and starts by using the smartphone just lying on it, without 
activating it. The user then realises that it is time to stop using the smartphone and go to 
sleep, but does not feel neither sleepy nor happy about having to put the phone away. The 
user then remembers the tempting massage and starts to actively use the massage pillow. 
Using the massage pillow makes the user relaxed, sleepy and ready to put the smartphone 
away and fall asleep. The next day the user feels well rested and ready for the day. 
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Figure 52.  Storyboard showing how the concept of "Avkopplad" is meant to be used. 
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The following pictures show the final concept in the context of the bedroom. Figure 53 below 
shows how the concept would be used during the day, for instance stored on the bed between 
other pillows.  
 

 
Figure 53. Image of the final concept stored during the day 

Figure 54 shows the final concept during the night, in the position it was designed to be used. 
 

 
Figure 54. Image of the final concept during the night 
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7.2.1 Connecting back to Social Practise Theory  
During the research part of the project it was discovered that there was a big interest today in 
the topic of smartphones and how they affect people, and that many people also believed that 
these effects could be negative. This regarded both the general public debate and the 
interviewees in the user studies of this project. These finding were considered to address the 
elements of general perception and awareness and knowledge in the Social Practise Theory 
model, see Figure 55 below. These findings also indicated that a change in the way people think 
of their smartphone usage had started to happen prior to the start of this project.  
The final concept that was developed in the second part of the project intended to cause change 
in the element referring to technology and context. This was done by changing both the physical 
surroundings in the bed and the act or ritual of going to bed, as marked in Figure 55 below. 
Based on this, the authors of this report claim that all three of the dimensions of the social 
practise theory had been affected, one by the concept and two already before the beginning of 
this project. Hence, a user in the intended target group for the concept should have a good 
chance in succeeding in changing their practise.     
 

 
Figure 55. The Social Practise Theory adapted to this project. 

 

7.2.2 Sustainability  
Since the final concept was kept on a conceptual level, no real conclusions regarding its 
impact on environmental sustainability were drawn. It was however assumed that if the 
concept would succeed in helping people to limit or reduce their smartphone use in bed at 
night, this would contribute to social sustainability. This connects to the third of the UN’s 

sustainability goals, Good Health and Well-Being [88]. If the final concept helps people to 
sleep more and better, this could lead to a number of improvements regarding both physical 
and mental health (for example stress) and well-being.  
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8. Conclusion and discussion 
The conclusion of the research part of this project was that there is a connection between ICT 
use and mental stress. This was concluded based on both the background research and the user 
studies conducted in the project. Regarding the participants of the interviews, the fact that some 
of them were recruited through a post in a Facebook group might have had the effect that the 
ones agreeing to participate already had an interest in this subject. This could mean that they 
were more aware of their smartphone usage, had thought more about how they were affected 
by their smartphones before, or in other ways were more likely to acknowledge a connection 
between smartphone use and negative mental effects. The triangulation of methods for the 
research part of the project was however considered to increase the validity of this part. The 
fact that both the background research, the interviews and the survey found a connection 
between ICT use and negative mental effects such as stress makes the results more reliable than 
if only one of the methods had been applied.  
 
Initial results from the first-person perspective tests of the prototype suggest that the concept 
developed within this project could be effective in increasing sleepiness, relaxation and comfort 
for the user. If these abilities would be enough to make the user stop using the smartphone as 
usual and start using the concept is however unclear. User tests with people who belong to the 
intended target group are necessary to develop and evaluate this concept. According to the 
social practise theory method that was applied to the project, the concept should be able to help 
the intended target group to change their practise of using the smartphone in bed at night.  
 
The fact that the participants in the trigger material tests did not have the chance to physically 
try the different concepts was a major drawback for this phase of the project. If better test 
possibilities could had been offered, the outcome of these interviews might had been radically 
different. Letting participants estimate how they would hypothetically react to different 
concepts was still considered better than not involving the users at all at this crucial point in 
the project.  
 
The authors would also like to argue that a Soma Design approach is a promising one for 
dealing with the kind of problems discussed in this report. As seen in the background research 
of this project, screens are a big part of the problems that people are experiencing with ICT use 
today, since they are designed to constantly attract attention. Soma Design answers to this by 
introducing full body interaction, and not only visual interaction, with technology. By doing 
so, disconnecting from ICT and technology could be facilitated.  
 
Since the concept that was developed within this project was not brought to a higher resolution 
than presented above in the results section, aspects such as materials, manufacturing methods 
or business models were not accounted for. This makes it hard to assess the environmental 
sustainability of this product. It could however be argued that if the concept turns out to be 
effective in limiting or reducing smartphone use in bed at night, it would create social 
sustainability. This could have a positive impact on both the individual and, in the long run, the 
whole society.  
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9. Further development 
Just as many of the studies included in the background research of this report suggested, more 
qualitative studies on this subject are needed. Bigger studies, with more participants, are needed 
to further understand the connection between ICT use and mental effects.  
 
For the further development of this concept, more testing is needed. The prototype presented 
in this project could be used in this process, but a more refined prototype that corresponds to 
the final concept would also have to be developed. To allow proper testing the programming 
of the control system would need to be created. Its functions would be to synchronize the 
massaging elements movement, and the pressure of the massage, with the smartphone 
movements controlled by the user. This would allow the user to experience and evaluate the 
full usage of the concept. To properly enable efficient testing, evaluation and development of 
the concept, the authors of this report recommend that the further user tests take place in the 
participants own bedrooms at the actual time for going to bed.  
 
Finally, following the idea of combining some concepts, some kind of notification or feature 
appearing on the smartphone screen could be designed, that indicates the beginning of the 
sleeping ritual or process. This might be an interesting approach to explore if the further user 
tests show that users still do not put their smartphones away, despite using the concept.  
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Appendix A: The interview guide for the first round of 
interviews 
This interview is part of our Master Thesis Project within Industrial Design Engineering at 
KTH. The topic of out thesis is digital stress, and we want to investigate the possible 
connection between ICT use (Information and Communication Technology) and stress.  
The purpose of these interviews is to understand how students use and are affected by 
smartphones. This is a very open and explorative project, and the exact outcome of it is still 
unknown to us. This project is a pre-study for a bigger research project at KTH. The answers 
of the interview will be treated anonymously, and you can end the interview at any time. 
 

BACKGROUND 
• Tell me a little about yourself and what you do? 

o Gender? 
o Age? 
o What’s your occupation? Do you Work too? 

• Are you an exchange student?  
o Where are you from? (Nationality) 
o How many years have you been studying in Sweden? (For exchange 

students) 

 

CONTEXT OF THE USER 
• Describe a normal week for you (school, hobbies, physical activity, social life) 

o Do you practice any physical activity? How often? 
• Marital situation? (single/married/in relationship) 
• How do you live (share/alone)?  
• How far from school/work  do you live (commute)? 

 

SMARTPHONE USE  
• What type of smartphone do you have? (Android/iPhone) 
• For how long have you had this phone? 
• What do you use your phone for? 
• Which apps and functions do you use the most? (about 5-10) 

 
Daily smartphone use graph (Comment on the graph to find out more) 
Please could you represent in the graph your smartphone use during the day.  

o Describe you daily use 
o Could you explain the graph and why you did it this way? 
o How do you use your phone? (duration, social contexts, places) 

 
• How much time would you estimate that you spend on your phone every day? 

(minutes/h) 
• Have you ever experienced any problems regarding your smartphone use?  
• Do you believe that your smartphone has any negative effects? why/how 
• What’s your feeling for your phone? (how important is it for you)  
• How do you feel when your smartphone is running out of battery? 
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• Do you feel like you need to be available and reachable all the time? (Yes- why?) 
• Do you feel the need to answer immediately when you receive messages?  
• How do you feel when you receive a notification?  
• How do you feel when you haven’t used your phone for some time? 
• In which situations do you NOT BRING your phone with you? 
• In which situations do you NOT USE your phone? (which context/people)    

 
HALF/LITTLE BIT MORE  
 

SLEEP 
• Describe your sleeping habits (hours, quality...) 
• Do you use your phone before going to sleep? 
• Where do you place your phone during the night? 
• Do you use your phone as an alarm? 
• Do you use the phone right away when you wake up? 
• Do you believe that your smartphone affects your sleep? 

 

STRESS  
• Do you feel stressed in general? How about a normal week? 
• Can you describe how you feel when you are stressed? How does it affect you? 
• How do you know when you are stressed?  
• What tends to make you stressed? 
• How do you cope with stress? What do you do? 
• What other ways for handling stress do you know about? (analog and digital) 

 
• Do you use technology to track yourself in any way? (For example: physical 

activity, fitness, periods, sleep etc) 
• Do you know about apps that detect and reduce stress? Do you use them? 

Why/why not? (Mindfulness) 
 

• Do you believe that your smartphone makes you stressed?  

 

CLOSURE 
Many people today believe that smartphones can have negative effects on us, for example 
regarding stress and sleep. What do think about that? 
 
We are lonelier and more stressed today than ever- yet we have these devices that should 
make us both more social and efficient. What are your thoughts on this? 

 

FURTHER PARTICIPATION 
 
Would you be interested in further participation in this study? It would include installing the 
app Moment and using it for a week, and a follow up interview about the results (about 45 
min). 
There is also a possibility to participate in the evaluation of the concept(s) we come up 
with (Trigger material). Would you be interested in that?  
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Do you know about anyone else you think we should approach for an interview? 
Could you provide their contact information or tell them about us and where they can 
get in touch with us? 
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Appendix B: Daily smartphone use graph  
The daily smartphone use graph that the participants of the first round of interviews were 
asked to fill out.  
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Appendix C: The interview guide for the second round 
of interviews  
This interview is part of our Master Thesis Project within Industrial Design Engineering at 
KTH. The topic of out thesis is digital stress, and we want to investigate the possible 
connection between ICT use (Information and Communication Technology) and stress. The 
purpose with these interviews is to understand what if felt like to use the tracking app called 
“Moment” and how the results make people feel.  
This project is a pre-study for a bigger research project at KTH. The answers of the interview 
will be treated anonymously, and you can end the interview at any time. 

 

Initial thoughts about the measuring 
 

•  Since last time we met, is there anything you have been thinking about? 
•  For how long have you been using the app? 
•  Can you tell me about the week when the app Moment was used? The overall 

experience, How did you feel? 
• Did you think about that the app was running on your phone?  
• Do you believe that it affected your smartphone use? 
• Did you look at your results (if so, daily? More often or seldom?)  

 

Look at weekly overview (Insights→week) 
 
Screen time per day and per week (Insights→ week→ press on the screen time 
diagram): Note down weekly average. 
 

• How does this result make you feel? (weekly average time/day) 
 
Tell them how much time/day they estimated they use it per day and ask about it 
 

• Why do you think the weekly graph looks like this? (fluctuations etc) 

 

Number of pickups per day: (Insights→ week→ press on the Pickups diagram) 
 

• How does this result make you feel? (weekly average pickups/day) 
• Why do you think the weekly graph looks like this? (fluctuations etc) 

 

Most used apps:  (Insights→ week→ press on the most used app diagram).  
 

• How does this result make you feel? (weekly app/function use) 
 
Observe that Moment shows functions like lock screen- but compare it to their 
ranking from the first loop anyway and ask about it. 

 

General questions about the app 
• Do you believe these results are accurate? 
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• What is your general thought about this app?  
• Do you believe that you will continue to use Moment after this? Why/why not? 
•  Based on the results, is there anything in your smartphone use you would like to 

change after using the Moment app? Why/why not?  
• How/what would you change?  
• What could be the benefits of this changes?   
• What would be your motivation to make these changes?  
• What would be the biggest challenge? 

 

Motivation questions 
From the last interview we understood that you had some hobbies… now we would like to 
know about what… 
 

• What things that you do in your life make you feel good?  
• What things that you do in your life make you feel happy? 
•  What things in your life would you like to do more of? 

 

Sleep 
from the last interview we understood you…. with your phone, is that correct? 

Gap  Leave the SP before going 
to bed  

Goes to bed with SP  

• Have you always 
had this habit? no- 
why did you start 
doing it? 

 
• Why do you have a 

gap?  
 

•  Are there any 
benefits? 

 
• How does that 

make you feel? 
 

• What do you do 
during the gap?  

• Have you always 
had this habit? no- 
why did you start 
doing it? 

 
• Why do you leave 

the phone before 
going to bed? 

 
• How does that make 

you feel? 
 

• Would you consider 
changing? 

• Have you always 
had this habit? no- 
why did you start 
doing it? 

 
• Why do you bring 

the phone to bed? 
 

• How does that make 
you feel? 

 
• Would you consider 

changing? 

 
• If you didn’t use your smartphone as an alarm, where would you place it during the 

night? 

 

Social media 
• When during the day do you tend to use social media the most? 
• What do you get from it? 
• How does it make you feel? 
• Do you think you could use that time on something else? invest the time in 

something else, something that you like or makes you happy? 
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Addiction 
• Some people believe that others are too dependent on their phone. What do you 

think about that? 
• Do you believe that people can be addicted to their smartphone? 
• Would you consider yourself addicted to your smartphone? 
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Appendix D: The insights from the user studies  
Insights from the first round of interviews 
 
Sleep 

• A majority of the participants believed that their smartphone affected their sleep 
negatively. 

• The most frequently mentioned negative effects were falling asleep too late due to 
smartphone use in bed (which caused tiredness and lower performance the next 
day), losing track of time while using the smartphone in the evening/in bed and 
how the blue light from the screen disturbs sleep and makes it harder to fall asleep. 

• 3 behavioural groups regarding sleeping habits were found. One group stopped 
using the smartphone some time before going to bed, providing them a gap 
between smartphone use and the process of falling asleep. The other group 
continued to use the smartphone until going to bed, but stopped before getting into 
bed, providing them with a small gap. The last group, which a majority of the 
participants belonged to, continued to use their smartphone when getting into bed, 
providing no gap between using the smartphone and falling asleep.  

• All participants who did not use their smartphone in bed had quality sleep. 
• 5/8 of the participants who used the smartphone in bed didn’t get quality sleep.  
• Almost all participants used their smartphone as an alarm in the morning 
• Almost all of the participants placed their smartphone next to them during the night, 

since they wanted to be able to turn off the alarm and to be able to react to any 
emergency calls (it provided a feeling of safety). 

 
Social 

• The smartphone provides social safety; when using the smartphone, the 
participants felt like they wouldn’t be disturbed and wouldn’t have to talk to people 
if they didn’t want to.  

• The participants didn’t use their smartphones when socializing with others, since 
they thought that this was considered a rude thing to do.  

• All of the participants used social media to some extent. Positive things related to 
using it included communication, inspiration and information. Negative things 
included how it creates negative comparison to others and envy.  

 
Stress 

• A majority of the students felt stressed, and females felt more stressed than males. 
• A majority of the students at university level felt stressed about both deadlines in 

school and more long-term stress about the future (jobs, identity, economy etc). 
• 7/12 participants believed that their smartphone made them stressed. The most 

frequently mentioned reasons for this was having to react to notifications and 
messages, being too dependent on the smartphone, how social media can cause 
negative comparison to other more successful people, and how they felt like they 
wasted time on their smartphone.  

• A majority of the female participants mentioned how social media can create 
negative emotions and negative comparison, thereby causing stress.   

• The participants all had different ways of coping with stress, so stress management 
is an individual thing. Some things that were mentioned by many of the participants 
were physical activity, talking to people, relaxing, working harder, make plans and 
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to-do-lists and sleeping. Activities that involve using the smartphone less or not 
using it. 

• A majority of the participants felt like the smartphone made it harder to focus and 
concentrate on tasks, and like the smartphone sometimes caused them to waste 
time.  

 

Smartphone usage 

• A general use pattern could be seen among the participants; in the morning the 
usage peaked, but it fell during the time between morning and lunch. As the 
afternoon progressed, the usage increased until it reached the all-day peak in the 
evening/night-time.  

• The participants used their smartphone most when they were alone, bored and at 
home. During commuting and other time slots that were considered hard to fill with 
anything meaningful to do, many also used their smartphone.  

• In the morning and during the day the usage consisted mostly of quick pickups of 
the smartphone, and in the afternoon/evening (when coming home for the day) the 
usage was more for longer duration of time. For example, many took this time to 
talk/chat with friends and family. Other popular activities included using social 
media, watching videos, chatting, listening to music, checking things like 
schedule/calendar and weather for the next day, just general usage and swapping 
between applications.  

• Some participants used to listen to documentaries, music or podcasts and watch 
videos when falling asleep.  

• All of the participants had a positive feeling when they had not used their 
smartphone for some time, they felt like they had done something 
productive.  Having to go through and “clear” all received notification could 
however be stressful.  

• 6/12 participants had made changes to their smartphone usage in the past (due to 
perceived negative effect of it), and another two expressed a desire to change their 
usage due to perceived negative effects. The other five participants did not express 
any desire to change their usage. 

 
Apps for tracking and stress management 

• Using technology to track oneself was not very popular among the participants. 
This was seen as additional data and extra things to pay attention to.  

• Apps that detect or reduce stress were not known or popular among the 
participants (although many assumed that this kind of apps exist). 

 
 

Insights from the second round of interviews  
Sleep  

• 5/10 of the participants either had or wanted to change their use of the smartphone 
in the night-time, especially to change how they used it in bed.  

• Mainly, the participants who wanted to change wanted to control and limit their use 
in bed before going to sleep. They felt like they got stuck using it and lost track of 
time, which affected their sleep negatively (shortened sleep and lower sleep 
quality). The apps that most participants wanted to reduce the usage of were 
Instagram, WhatsApp and YouTube.  
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• A majority of the participants would prefer to not have the smartphone close to 
them when they sleep, since it could be disturbing, cause harmful waves and other 
signals and be tempting to use during the night.  

• Almost all of the participants mentioned reading as an activity they used to engage 
in before starting to use the smartphone, as something they would like to do more 
off and would like to replace some of their smartphone usage with. 

• The participants who did not use their smartphone in bed were more conscious 
about the negative effect that the smartphone could have on their sleep, compare 
to the ones who did use their smartphone in bed. 

 
Smartphone usage 

• Two kinds of usages were seen. One was to purposely use the smartphone as a 
functional tool, and the other one was “unnecessary” use. This use could be to 
constantly pick up the smartphone to check for notifications (almost 
unconsciously), continuing to use the smartphone unintendedly after checking for 
example an email, and spending too much time on social media. Using the 
smartphone in bed at night was considered a form of unnecessary use for some 
people.  

• Many of the participants wanted to change/reduce their “unnecessary” use, since 
this made them feel like they wasted time on their smartphone.  

 
Change 

• All of the participants believed that smartphone use is highly habit driven, and to 
change the usage, one has to change habits.  

• Small changes were preferred over major ones. Instead of banning habits 
completely, the participants thought that reducing, controlling and limiting habits 
progressively would lead to better results.  

• In general, the participants thought that it is the usage habits and not the 
smartphone itself that causes negative effects.  

 
Moment app 

• The participants were more positive towards using the app than they said in the 
first interview, where a majority were sceptical about tracking themselves using 
technology.  

• All of the participants thought that the app was useful and that it could help 
someone who wanted to change their smartphone usage. 

• The app created an awareness about the usage, which helped the participants to 
identify when they used the smartphone purposely and when they used it more 
“unconsciously” or “unnecessarily”. 

• Information about the usage → awareness 
• Awareness + a will to change → changed habits   
• All of the participants would continue to use the app after the study, many of them 

would however merely use it as a good-to-have application and perhaps not use it 
actively to change their usage. 

• Most of the participants checked the results of the app during the first days of using 
it, but then lost interest and almost forgot about it.     

• The participants had a good perception of which apps they used the most, daily 
use time was harder for them to estimate.  
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Addiction  

• All of the participants believed that people can be addicted to their smartphones. 
• A majority of the participants believed that they were addicted to their smartphone 

themselves.  
• Many of the participants said that it is up to you to decide if your usage has any 

negative effects on you, and therefore it is up to you to decide if you are addicted 
or not to your smartphone.  

 

Insights from the survey 
Sleep 

• Most of the respondents had quality sleep and felt well rested.  
• 80% used the smartphone in bed before going to sleep, which confirmed the usage 

found in the interviews.  
• 40% of the respondents who use the smartphone in bed believe that the 

smartphone affects their sleep negatively. From the interviews, about 75% of those 
who used it in bed believed it affected their sleep negatively.  

• 60% of all respondents believed that the smartphone affected their sleep 
negatively, and almost everyone, even those who did not feel affected, believed 
that smartphones could affect other people's sleep negatively.  

• The survey confirmed that most people use their smartphone as an alarm in the 
morning and place their smartphone close to them during the night.  

 
Smartphone usage 

• The survey confirmed that people use the smartphone most during the following 
times of the day: In the evening, in bed before going to sleep, in the afternoon and 
morning (in descending order).  

• The survey confirmed that many people want to change their smartphone usage; 
half of the respondents felt like they used their smartphone too much and wanted 
to use it less.  

• The survey confirmed that many people don’t use their smartphone while 
socializing with others (50%), but 40% answered that they sometimes do.  

• 70% of the respondents thought it was rude to use the smartphone while 
socializing with others, which confirmed what was found in the interviews.  

 

Tracking smartphone usage  

• About 60% of the respondents either do or want to track their smartphone usage. 
30% of the ones already tracking used a built-in function in their smartphone, and 
8% used a smartphone application to track. This reflects the positive feeling 
towards tracking smartphone usage that was found in the interviews made after 
having used Moment app.  

• Just like in the interviews, apps for stress reduction and management were not 
used by the respondents. About half of the respondents did however track 
themselves in some way (calories, sleep etc) using the smartphone. Only 17% 
used a wearable device to track themselves in some way.  
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Stress 

• 40% of the respondents felt stressed when receiving many notifications, which was 
also found in the interviews.  

• Just like from the interviews, ways of dealing with stress were very individual. 
Some that were often mentioned were work out, relax, turn off the smartphone, 
turn off notifications, breath and socialize (talk to friends). A vast majority of the 
answers from both the interviews and the survey regarded activities that usually do 
not include using a smartphone.    

• 40% of the respondents believed that their smartphone made them stressed, and 
the reasons reflected those found in the interviews: receiving many notifications 
and messages, waste of time, constant stimulation from the smartphone, need of 
being reachable all the time and negative comparison on social media.  

• The survey confirmed that almost everyone believed that smartphones could make 
others stressed, even those who did not feel affected themselves.  

• The survey confirmed that almost everyone use social media, and it can be both 
enjoyable and cause negative effects. 70% of the respondents believed that social 
media could have negative effects on them. Almost 90% answered that they 
sometimes felt like using social media was a waste of their time.  

 

Addiction 

• 98% of the respondents believed that people can be addicted to smartphones, 
which reflected the answers from the interview.  
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Appendix E: The questions of the survey  
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