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VII 
 

Kurzfassung 

Arthrose ist die weitverbreitetste Gelenkserkrankung weltweit. Millionen von Menschen leider 

unter ihrer Last und sind einer kontinuierlichen Verschlechterung ihres Gesundheitszustandes 

ohne Hoffnung auf Heilung ausgesetzt. Handarthrose ist eine Ausprägung, welche sich auf die 

Finger- und Handgelenke auswirkt, und damit Betroffene vor zahlreiche Herausforderungen in 

ihrem täglichen Leben stellt. Aufgrund der steigenden Anzahl an Betroffenen und der damit 

einhergehenden Last auf das Gesundheitssystem, wird es für das Gesundheitswesen immer 

schwieriger entsprechende Dienstleistungen innerhalb der finanziellen Rahmenbedingungen 

zu erbringen. Um diese Situation zu entschärfen, wird der Übergang zu einer 

Gesundheitsversorgung in denen die Betroffen selbst in der Lage sind ihre 

krankheitsbedingten Herausforderungen weitgehend zu meistern wichtiger. Zur Unterstützung 

dieses Übergangs haben Technologien bereits ihren Nutzen gezeigt. Das Ziel dieser Arbeit ist 

es die Herausforderungen im täglichen Leben mit Handarthrose zu verstehen, und daraus die 

Möglichkeiten und Anforderungen an Technologien abzuleiten. 

Im Rahmen dieser Arbeit kam ein adaptierter anwender-orientierter Designprozess zum 

Einsatz, mit Schwerpunkten auf den Menschen mit Handarthrose und der Entwicklung eines 

Prototyps. Dabei wurden zuerst Interviews mit 6 TeilnehmerInnen in deren Umfeld 

durchgeführt. Es folgte eine Fokusgruppe mit 5 TeilnehmerInnen und ein Workshop mit 8 

TeilnehmerInnen. Die gewonnenen Daten wurden mittels Thematische Analyse untersucht. 

Basierend auf den Ergebnissen der Analyse wurden folgend eine Beschreibung der 

Benutzergruppe, Szenarien für den Einsatz von Technologien, Anforderungen an diese 

Technologien und ein konkreter Prototyp abgeleitet. Die Ergebnisse zeigen neue Erkenntnisse 

aus dem täglichen Leben mit Handarthrose aus der Perspektive der Betroffenen, und zeigen 

die Verbindung zwischen Symptomen, Aktivitäten des täglichen Lebens und den Umgang 

damit. Zudem zeigen die Erkenntnisse Probleme in Bezug auf Kenntnisse und Anwendung 

von Selbsthilfe-Praktiken und verfügbarer Technologien auf. Durch den verwendeten 

Designprozess wurden eine repräsentative Beschreibung der Anwendergruppe erstellt, 

Anwendungsfälle für Selbsthilfe-Technologien identifiziert und Anforderung an solche 

Technologien beschrieben. Die Ergebnisse zeigen die Wichtigkeit die Bedürfnisse aus dem 

täglichen Leben der zukünftigen NutzerInnen einer Selbst-Hilfe Technologie besser zu 

verstehen um diese entsprechend in neue Technologien zu integrieren. Zudem zeigen die 

Resultate eine Anzahl von Möglichkeiten für solch spezialisierte Technologien auf. 
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Abstract 

Osteoarthritis is the most common joint disease worldwide. Millions of people are suffering 

under its burden facing a continuous worsening and no existing cure. Hand osteoarthritis is 

one type of the illness, affecting hands and fingers, and thereby challenging an individual’s 

daily life and activities. Given the high prevalence within population and the pressure put on 

conventional health systems, those are less capable of delivering adequate care within their 

financial boundaries. This situation demands a shift to a modern self-care approach, focusing 

on people empowerment. Technologies have already shown their benefits in supporting this 

shift and giving people capabilities to take care in their own hands, having the health system 

as a supporting and guiding instance. Therefore, the aim of this thesis is to investigate and 

gain understanding of the challenges people living with hand osteoarthritis experience and 

therefrom derive the opportunities and implication for possible application of self-care 

technologies. 

An adapted user-centered design process was applied, with focus on user research and 

prototyping. During user research in-situ interviews were conducted with 6 participants, a focus 

group took place with 5 participants and a workshop was conducted with 8 participants. The 

resulting records were examined via thematic analysis. Based on the analyzed user research 

results, within the design process a persona, scenarios, design implications and a prototype 

were created. The results provide new insights into the daily life with hand osteoarthritis from 

the individual’s perspective, show the relation between symptoms, daily activities and coping 

practices, and further indicate gaps in the practice of self-care and technologies. Through the 

prototyping design process a representative user description, scenarios for self-care 

technology applications and implications for the design of technology for people HOA were 

established. Based on these results, we conclude that understanding the needs of individuals 

living with HOA is fundamental to build helpful technologies and a range of opportunities for 

such specific technologies exists. 
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1 

1 INTRODUCTION 

The introduction section outlines the motivation for this thesis, the underlying problem, the aim 

that should be achieved and the methodological approach, explaining how this aim will be 

achieved. Furthermore, the introduction explains the contribution of this work to the field of 

computer science and describes the following sections within. 

1.1 MOTIVATION 

Today western countries are already facing the first impacts of a population becoming more 

and more elderly [1]. This ongoing demographic shift increases the pressure on health systems 

to provide adequate care for individuals within the available financial conditions [1]. A major 

challenge for those health systems is the treatment of chronic diseases, which are showing 

higher occurrences within the elderly [1]. One of those chronic illnesses is osteoarthritis (OA) 

[1], from which millions of people are suffering – and its tendency is increasing [2]. OA affects 

the knees, hips, hands or feet, and counts as the most common joint disease worldwide [3], 

[4]. Here, the main focus is on hand osteoarthritis (HOA), from which individuals experience a 

range of physical and psychological problems that are worsening over time [3]. This starts by 

minor pain and stiffness in affected parts of hands, and ends with disability to perform regular 

daily activities [3]. Given the high amount of affected people and the accompanying problems, 

the burden on the health system and society is high [3]. 

As the health system is pushed further to its limits, it directly affects people suffering chronic 

conditions who are highly depending on appropriate care [1]. Faced by this situation the 

change to a modern self-care paradigm becomes important [1]. Following the self-care 

approach, individuals are empowered to take responsibility back in their own hands, having 

the health system and its providers as guiding and supporting companion [1]. Especially 

patients suffering from chronic conditions as osteoarthritis are in need for daily self-care. From 

the beginning, day by day they have to decide how to manage their situation [1]. Although they 

become real experts on their disease over time, a lot of frustrating, hard lessons must be learnt 

without proper support [1]. Therefore, it must be established, that individuals reach a proper 

level of self-efficacy and health literacy to be aware of fruitful practices, to know how to deal 

with their challenges and to be capable of conducting adequate care on their own [1].  

Meanwhile, information technology evolves rapidly, providing new opportunities in a wide 

range of disciplines, like the medical system [5]. Today’s everyday technology already proved 

success in improving the daily lives of individuals suffering under the burden of chronic 

illnesses [5]. 
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Bringing the aspects of the necessary shift to the self-care paradigm, individuals suffering from 

osteoarthritis demanding support, and nowadays possibilities of technologies together, founds 

the motivation of this thesis, i.e. searching for helpful applications of self-care technologies to 

improve the life of people with HOA. 

1.2 PROBLEM STATEMENT 

Today advanced research exists on the fields of hand osteoarthritis, see sections 2.1, 2.2, care 

and self-care, see section 2.3, and information technology, see section 2.4, each of them 

offering a broad range of their own aspects. The existing research within medical research field 

of HOA covers the symptoms of HOA, its impacts on daily life, recommendations and proper 

application on coping practices. Self-care practices are also investigated and their practices 

and issues documented. However, the individual’s perspective is rarely taken into account 

within those studies. Furthermore, the areas of application of self-care technologies are 

defined and implementations and their effects studied. Qualitative research is nowadays less 

popular and in this specific area is rare and often quantitative studies fail to create a complete 

picture of the very individual needs and miss to reveal their underlying intentions. 

Given the gain of importance of interdisciplinary research and the rare conduction within the 

intersection of the mentioned fields with the aim to drawing it all together, this baseline offers 

opportunities for further investigations. Especially individuals with hand osteoarthritis and their 

specific needs as potential users for self-care technology are less researched, see section 2.4. 

However, this deep understanding of such specific user groups and their situations is 

mandatory to ensure effective, helpful and successful new technologies, especially for those 

already experiencing various challenges and constraints in their life. Otherwise, any provided 

technology is likely to fail, leading to frustration for creators, and more for consumers. 

1.3 AIM OF THE WORK 

This thesis tackles the gap of understanding the target user group, i.e. people suffering from 

hand osteoarthritis, and it withdraws therefrom opportunities and implications for proper self-

care technologies. As underlying assumption for this study we suppose that people suffering 

from hand osteoarthritis are experts in knowing and coping with their condition. Each affected 

person knows which challenges appear day by day, and how to cope with them – or where 

they are unable to cope with them properly.  

The aim of this thesis is to gain a deeper understanding of the users and their issues. Based 

upon those outcomes we expect to find proper uses and design implications for self-care 

technologies, and finally come up with a prototype encompassing these findings. Therefore, 

the central research question of this thesis is: 

https://www.tuwien.at/bibliothek
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3 

“What kind of challenges individuals living with hand osteoarthritis experience and what are 

the opportunities for and needs on self-care technologies on those issues?” 

This broad question is split into two separate research questions. 

RQ1: What kind of challenges do individuals living with HOA experience? 

First, there is a need to get to know the affected individuals, their daily lives and experienced 

challenges. Not only their directly perceived symptoms are of interest, but also how these 

symptoms influence and constrain their life, how they are coping with those issues, what kinds 

of coping strategies do they know and apply, and which problems are accompanying their 

coping practices. 

RQ2: What are the opportunities and needs of self-care technologies for people with HOA? 

The outcomes of the research conducted on the individuals lay the fundament for the definition 

of a proper self-care technology prototype. First, the target user of this technology must be 

described. Second, proper use cases of technology must be identified for this target user. 

Third, design implications respecting the specific demands of the target user must be defined. 

Based upon these outcomes, a proper concept for a self-care technology can be created. 

1.4 METHODOLOGICAL APPROACH 

The methodologies used within this thesis consisted of mixed qualitative user research 

methods, whose outcomes informed an open exploratory design process, leaned on user 

centred design process. Thereby, the focus was on the user’s experiences and perspectives, 

taking their expertise as fundament for the creation of helpful technology. 

The methodological approach of this thesis consisted of the following steps: 

 Comprehensive literature review 

 Field research through application of user research methods 

 Thematic analysis of the gathered data derived from user research 

 Creating a persona to represent the target user group 

 Describing potential use cases for self-care technologies 

 Defining design implication for self-care technologies 

 Creating a prototype based on the persona, use cases and design implications 

First, a comprehensive literature review was conducted. The goal was to revisit literature for a 

better understanding of the disease itself, with its origin and prevalence, the impact of hand 

osteoarthritis on people’s health and life and existing coping strategies. By explaining the 

modern approach of patient empowerment and self-care, the transition towards self-care 

technology was made, showing their areas of application and current implementations. 
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Second, patients with HOA were recruited as study participants and field research was 

conducted on them. In order to do that, three qualitative methods were used, i.e. the interview, 

focus group and workshop. By conducting the so called “in-situ” interviews at the homes of 

participants we wanted to get familiar with them, their situation and their living contexts. The 

focus group served to encourage discussion and to get different opinions about problems, and 

how to cope with them. Finally, a workshop took place to figure out what is important to the 

individuals regarding their problems and coping practices and to gather ideas for potential 

helpful technologies. To gain a deeper understanding of the user, the following questions were 

of interest: 

 Who are the affected people and in which situations are they living in? 

 What kind of challenges do they experience within their (daily) life? 

 Are they able to cope with those challenges, and if so, how do they cope with them? 

 Which problems accompany those coping practices? 

 What kind of technologies are they using within their daily life personally, but also 

regarding their condition and what is their perspective on those? 

Third, the outcomes of the applied user research methods underwent a thematic analysis to 

discover the main themes for individuals with HOA, and to answer RQ1 through a compelling 

story about life with hand osteoarthritis. 

Fourth, the results of the analysis informed the further design process, tackling RQ2, including 

the creation of a persona to describe the target user group, finding opportunities and uses for 

the application of self-care technologies and defining the design implication for technologies in 

this field. Those outcomes were then used for the creation of an example prototype of a self-

care technology reflecting the demands of individuals with HOA. 

1.5 CONTRIBUTIONS 

This thesis contributes to the disciplines of computer science and user research, focusing on 

the specific user group of people with hand osteoarthritis and the application of self-care 

technologies. The key findings of this study should provide a deeper understanding of the 

individual situation of people with HOA, and inform about further developments of self-care 

technologies within this area by highlighting user needs, technologic opportunities and design 

implications. 

1.6 STRUCTURE OF THE WORK 

The structure of this work consists of the following parts: 
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 Chapter 2 – Literature review – encompasses the literature related to this thesis 

research fields, comprising background knowledge about the hand osteoarthritis 

disease itself, its impact on people’s health and life, existing coping practices and the 

areas of application and existing implementation of self-care technologies in this area. 

 Chapter 3 – Methodology – comprises the methodological approach used within this 

study. It states the chosen study design, the process of participant recruitment and it 

details the applied methods and their practical implementation. 

 Chapter 4 – Emerged themes – presents the outcomes of the applied user research 

methods, categorized within their themes and subthemes, and includes a description 

and found example statements. 

 Chapter 5 – Living with hand osteoarthritis – summarizes the emerged themes as a 

compelling story about living with hand osteoarthritis. 

 Chapter 6 – Prototyping – includes the description of a persona as representation of 

the target group based on the study participants and emerged themes, potential 

scenarios for self-care technologies derived from the user research, defined design 

implications for such technologies, and a concrete prototype. 

2 CHAPTER 7 – DISCUSSION 

This chapter goes back to the initial research question of this thesis and discusses how the 

results of the conducted research answer it. Therefore, the key findings are named and the 

results are compared with the given literature to draw out what is new and what restates or 

differs from existing research. Furthermore, the limitations of this study and potential future 

work are described. 

2.1 KEY FINDINGS 

2.1.1 Challenges for people living with HOA 

The first research question RQ1 addressed daily challenges of individuals with hand 

osteoarthritis. The conduction of qualitative user research and its analysis brought up several 

problem areas, namely the development of osteoarthritis, every day challenges, self-care 

practices, and professional treatment. Thus, our starting assumption was met, which was that 

individuals are experts on their condition-related domain, and their problems are taken as 

opportunities for self-care technologies. Overall, the results build upon the given literature on 

HOA symptoms (see section 2.1.3), the impact on people’s life (see section 2.2), and coping 

practices (see section 2.3), but they further contribute with new challenges to the existing 

evidence. The outcomes provide a better understanding of the daily life with HOA from the 

individuals’ perspective, give new insights into the relationship between symptoms, activities 
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and coping, and show people’s limitations, capabilities and accompanying problems on coping 

practices. 

2.1.1.1 Difficulties to start coping 

Literature states the importance of an early awareness and an early start of coping to attenuate 

and control the effects of the condition´s worsening progress [7]. Despite this necessity, 

individuals perceive their condition at an advanced stage, and start with proper counter 

measures even later. Individuals reported the challenge to notice their rare, short lived 

symptoms and signs, and do not relate those to the beginning of the chronic condition. Instead, 

such occurrences vanish quickly from their minds and they decide to ignore or suppress them, 

mentioned as bad coping techniques “keeping up” and “covering up” in literature [45]. With 

time they get used to those problems, thereby letting the disease evolve without any proper 

counter measures. As frequency and intensity of symptoms are continuously increasing, daily 

activities become harder to accomplish and at some time a trigger point is reached. This point 

is often perceived after a severe incidence, letting people realize their condition and taking up 

first counter actions. However, until this point time has gone by, which could have been used 

to establish adequate awareness and coping practices. 

2.1.1.2 Impacts of HOA on daily life 

The findings of the user research confirm and further detail the stated literature (see section 

2.2). Results build upon the existing evidence on hands impaired motoric function [37], [10], 

[27], i.e. handling heavy or small objects and writing, impacted areas of daily living [34], [31], 

[36], i.e. household chores and mobility, and named impacts from individuals with rheumatic 

arthritis [30], i.e. opening a new milk carton or jars, cutting, washing, tying shoe laces and 

doing buttons. Although the stated evidence on the changing appearance of hands mentioned 

as major concern [22], [35] was partly confirmed by individuals attributing their hands as ugly 

and trying to hide them in social interactions, others provided a different opinion on it, not 

seeing it as a major concern and accepting it as it is. 

In general, tasks that are done using hands and fingers become difficult to do, and thereby 

need more time to do them, leading to a reduced work load people with HOA can manage 

within a day. Handling heavy objects was related to pain and loss of strength, especially 

affecting household chores. Tasks as carrying a stack of plates when preparing dishes, 

bringing food from the kitchen to the dinner table, putting a pot of water on the oven when 

cooking, carrying a bucket of water around when wiping up the floor, or taking a heavy product 

from the shelf when shopping, are all considered as troublesome. Dealing with small or flat 

objects was related to reduced dexterity and control, affecting tasks as cleaning up small 

pieces of glass, picking up medication pills, or turning pages of a newspaper. Furthermore, 
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heavy or small objects are predestined to get out of control and being dropped unintentionally, 

leading to embarrassment when other people are around, or costs if things got damaged. 

Besides the challenges regarding the attributes of objects, the movements of pressing or 

pulling with hands and fingers, especially if dexterity is required and only few fingers are 

involved, are burdensome and related to pain. Troublesome tasks involving pressing are 

cutting hard food as carrots or melons, doing buttons, either when dressing up or using a 

remote control, or using a mechanical interface of an iron. Pulling tasks are pulling the flap to 

open a milk carton or tying show laces. 

Additionally, impacts on other areas of daily living were found. Activities related to doing 

handicraft, either when assembling furniture, screwing, using a needle for sewing or holding a 

nail between two fingers are problematic. Also, gardening tasks, like pulling out weed, 

harvesting food, or digging holes when planting become burdensome. Furthermore, personal 

activities as putting on make-up, holding a razor or brushing teeth are considered as painful. 

Several new insights were reported on the limitations in the area of mobility. First, keys are 

harder to hold and use, especially if they are small, making it more difficult to open or lock 

doors. Second, doors and windows that are already hard to open and require additional 

strength in hands and fingers are even harder to deal with and painful to open when affected 

by HOA. Using transport vehicles such as cars, bikes or public transport bring their own 

difficulties. Hands get cramped when holding the wheel while driving a car, or using a manual 

gear change is painful. Pulling the brakes on a bicycle was also reported as troublesome. 

Within public transport getting proper hold is more difficult. Moreover, mobility is also restricted 

by weather and climate [31]. As individuals are more sensitive to cold and wet conditions, they 

try to avoid them, for example by not going out on cold and rainy days. 

More details were provided on the task of writing. Thereby, the challenges on writing depend 

on the ergonomic of the used writing utensil and the duration of the activity. Hand writing gets 

problematic when using an uncomfortable pen, it is painful to type on conventional mechanical 

keyboards when doing it over an extended period, and when using touchscreen keyboards 

such as on smartphones, letters are harder to press because of the reduced dexterity 

Besides the physical impacts, individuals shared new aspects on the perceived psychological 

impact of their condition. Overall, the condition requires a high level of motivation and ambition 

to go on and keep coping with it, and creates a high amount of frustration and fear on 

individuals. People confirmed the stated evidence on frustration [24]regarding the available 

controls for their condition. Furthermore, frustration was derived from the unstoppable 

continuous progress increasing limitations on daily activities and life, dealing with the health 

system, which lacks proper support and adequate guidance, and non-working or non-effective 
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coping practices. Regardless of this challenge, individuals reported the need to maintain a high 

level of ambition and motivation to keep coping with the ongoing progress and the importance 

of adopting a positive attitude regarding their coping practices. Nevertheless, they lack  

support, and they don’t experience the recommended cognitive strategies, as positive thinking, 

communication and pushing oneself [29], [99], [100]. This contributes to further negative 

experiences and leads to resignation. Thereby people fear the future and share a pessimistic 

look towards it, especially the fact that their condition takes over other still healthy body parts 

and that they will lose important skills and functioning, like when they have to give a hand 

signature. 

2.1.1.3 Challenges of the health system 

The ongoing demographic shift brings the healthcare system to its limits, especially regarding 

the treatment of chronic conditions as HOA [1]. Therefore, provision of adequate help and the 

transition to the self-care paradigm is of importance in state of the art care [1]. Although 

literature states and recommends what is required[1], [46], [55], [56], [92], for example  

individualization of treatment regarding patient needs [43] and providing mixed treatment 

programs with guidance [48], the results of this thesis indicate that individuals experience quite 

the opposite when dealing with the actual health system, which is not yet capable of delivering 

a holistic care approach focusing on individual empowerment and self-care. Moreover, 

individuals face various challenges with professional treatment, which requires them to not 

only tackle the burden of their condition on their own, but also to get experts when dealing with 

the health system, adding one more burden to their life. 

Consulting a trusted doctor is part of the first counter measures that people start with. Thereby 

individuals experience that doctors are not knowledgeable in HOA and not capable of providing 

any help or not able to tell them what to do. Moreover, identifying the condition and getting the 

correct diagnosis may require several attempts and years, leading to improper care actions. 

Furthermore, doctors fail to provide a holistic approach, a guiding path to follow, and tend to 

prescribe professional treatments only, which is conflicted with recommendations in literature 

[49], as patient education [46], and focusing on non-pharmacologic treatments over 

pharmacologic ones [44], [45].The prescription and advice for taking pain medication was 

controversially discussed. When some used it as their preferred coping strategy against pain, 

others reported problems with adherence, and took it only in cases of severe pain or even 

refused to take it regarding its impacting side effects. 

The outcomes of user research confirm  the needs of individuals, such as having an 

individualized relationship with a practitioner knowledgeable in OA who provides a holistic 

approach [49], and restate the problems of lack of help and information, lack of understanding 

the impact of HOA, and dealing with contradictory pieces of advice, even after consulting 
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professional care providers [50], for example as seen on joint injection therapy. As a result, 

individuals lack self-care practices, guiding information and accompanying support to perform 

them. As a consequence of these challenges, at best, individuals try out several care providers 

until knowledgeable professionals and proper help are found, take part in medical studies to 

receive helpful information, and do self-research to figure out a way on their own. In the worst 

case scenario, frustration with the system leads to a reduced utilization of it and its members, 

leaving people with improper support and guidance. 

Another aspect of the problems in the health system is the increased economic impact. Not 

only costs for medication and special equipment must be taken [41], but also the public health 

system is reducing cost coverage on available therapies and treatments. This situation gets 

even worse when professional care providers tend to prescribe costly treatments, which only 

brings people to their finical limits following their care suggestions. 

2.1.1.4 Difficulties on coping 

Overall, the outcomes of this study confirm that the recommendations on non-pharmacologic 

coping practices, i.e. exercising, splinting, physical modalities, and assistive devices were 

known and conducted by the individuals [43], [46]. However, the knowledge about them and 

the experience on those practices varied, as they depend on the capability, knowledge, 

teaching skills, and the guidance and support of their consulted health professional (see 

section 7.1.1.3). 

The fundaments about the condition, knowing coping practices and how to deal with the 

condition is an adequate patient education in the beginning (see section 2.3.1.1). 

Nevertheless, when consulting health professionals, for example general practitioners, people 

heard that there is nothing they can do about their condition and that they have to take it as it 

is. In the worst case, people got frustrated and let the disease worsen, and in the best case, 

they tried other ways to gain knowledge, for example through self-research or taking part in 

medical studies. For self-research individuals used books or searched the Internet. Indeed, 

unguided self-research lead to other problems, as people end up with the wrong disease and 

derive incorrect information, leading to even more frustration. 

 Hand specific exercises as mentioned in the literature (see 2.3.1.2) were done by individuals. 

However, people lack  continuous support and adaptable programs as recommended in the 

literature [70]. Instead of adequate support, they only got simple instructional sheets. Also, the 

incorporation of exercises in daily life [73] was confirmed as a problem, as exercises were 

considered as time consuming, exhausting tasks. Additionally, varying exercise belief [86], [87] 

could be restated, as for some it was the best coping practice they can do, others experienced 

it as too painful to do, perceiving no positive effect or were just too lazy to do it. Besides these 

specific exercises, people experienced that doing physical activities, for example going to the 
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gym or Nordic walking, and just keeping their hands and fingers active were positive counter 

measures, but they didn´t possess the knowledge about what kind of activities are beneficial 

for their condition, and they lacked  non-expensive professional support. 

Although the provision of assistive devices (see 2.3.1.3) is recommended by the  literature 

[59], [89], individuals had varying experiences. Whereas some received specific tools or 

recommendations from their health professionals, for example an opening aid or a cooling bag, 

others had to do self-research to find proper tools, for example in the Internet or visiting 

orthopedic shops. Recommendations of guidance or proper preselection was not seen [88], 

[89]. The usage of opening aids [99], [101] and thermal applications (see 11.1.6.3) was 

confirmed by participants. Moreover, a shared coping practice, which was mentioned  in the 

literature [100] was changing the tools individuals used. People replaced tools or devices that 

were considered too uncomfortable or even painful to use. Important factors therefore were 

being of low weight to reduce load in hand and fingers, being of bigger size to be easier to 

grasp, being ergonomic, described as being round, soft, not slippery, and having a proper 

handle, having convenient interfaces, for example without buttons that must be pressed like 

touchscreens, and ease the task that is tried to be accomplished with the tool, for example 

through electrification, like in the case of a tooth brush. Issues regarding assistive devices were 

the need for ubiquitous availability, proper ergonomics and easy to apply, else they won’t be 

used. 

Another practice stated in the literature [31], [93], [96], [102], [98], [101]and confirmed by 

participants was the application of heat, e.g. through hot compresses or warm water. 

Furthermore, they use heating beds and heating handles. Besides local heat application, 

people generally need a warm surrounding. They prefer warmer environments, such as 

warmer climates and heated rooms and they dress with warmer clothes than usual, all with the 

goal to keep their bodies and hands warm, which reduces the problems and their intensity 

caused by the condition. 

A common form of self-care practice mentioned in the literature [98], [99], [100] and confirmed 

by the individuals was changing and adapting the way activities are performed. People reduce 

their amount of workload, take more breaks within their activities, do their work slower and 

more carefully, or even try to avoid painful tasks. Besides the tasks themselves, troublesome 

hand gestures are changed or avoided. For example, individuals figure out the best grip of a 

tool before using it, try not to involve painful fingers, use their whole hand, or use their second 

hand as support. People figured out those working alternations mostly on their own, and the 

literature recommendation for professional guidance on how to alter working methods and 

movement patterns [97], [101] was not experienced. Although changing the way of doing 

activities makes people independent, applying it in their daily life was considered time-
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consuming, exhausting, and sometimes even frustrating, as they have to try it several times 

until a proper new way is found. If tasks get too painful or people can’t do them anymore, they 

ask other people for help, confirming the existing evidence[29], [31], [100]. Therefore partners, 

relatives, working colleagues or even foreign people are asked for support to help them or to 

take over problematic activities. Indeed, not always are others around, not every task can be 

delegated to someone else who may not be capable of doing it, and asking foreign people may 

be perceived as awkward and embarrassing. Besides asking for help, paying for support, for 

example for supporting in household chores or driving the car was mentioned as useful, but 

also expensive. 

Another form of self-care practice as stated in the literature was changing the diet [29], [93], 

[102]. In this regard, individuals faced the lack of knowledge and information about what is the 

proper nutrition for their condition and they struggled with the incorporation of new nutrition 

plans in their daily life. 

2.1.2 Opportunities for and requirements of HOA self-care technologies 

The second research question RQ2 required finding the opportunities and requirements of self-

care technologies for people with HOA. Therefore, the applied prototyping design process 

provides a characterization of a typical user with HOA through the persona. As the literature 

lacks a representative description of HOA individuals, the results from user research allowed 

the realization of a descriptive and representative user characterization in form of a persona, 

which serves as an underlying base to build on when designing technologies for individuals 

with HOA. Furthermore, opportunities of needed application are identified through the 

description of scenarios, and design implications of self-care technologies for users with HOA 

are stated. Finally, a concrete prototype shows the possible implementation based upon the 

outcomes. In line with the hypothesis, the results state that derived information from user 

research is able to provide a technology design process focusing on user needs and their 

requirements. 

2.1.2.1 Application scenarios for HOA self-care technologies 

The identified application scenarios for HOA people build on the existing evidence for stated 

application areas of self-care technologies (see section 2.4.1), but further provide the 

underlying problems and needs that explain the reason, and additionally show a new area of 

application. The identified scenario of “Understanding of and awareness for HOA” (see section 

6.2.3) fits into the application area of “Providing health-related information”. The scenario 

“Finding HOA health professionals” (see section 6.2.2) partly matches the area of 

“Collaboration of patients and health professional”, even before collaboration can be 

established, proper health professionals must be found. The scenario “Providing coping 

strategies” (see section 6.2.4) targets two areas, namely “Providing health-related information” 
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and “Supporting, guiding and suggesting care activities”. For example, individuals experienced 

a knowledge gap and difficult access to coping practices, which causes the need for 

applications in the area of providing and suggesting activities (see section 2.4.1.3). The 

scenario “Exchange individuals’ experience” (see section 6.2.5) directly addresses the 

application area “Connecting patients”. The scenario “Disease monitoring and assessment” 

(see section 6.2.6) covers two stated areas, first “Collection of health-related data” and second 

“Collaboration of patients and health professionals”. The identified area of application 

“Providing personal assistance” (see section 6.2.1) is not mentioned by the stated literature 

and thereby offers a new area to consider by future development of self-care technologies of 

HOA individuals. 

Overall, the results show that identified scenarios for HOA individuals overlap with the areas 

of application mentioned in the literature. Indeed, the identified scenarios show that it is not 

enough to focus on one single area of application, but on the underlying problem and reason 

that may connect these areas or focus on specific parts of these areas to provide a helpful 

technology. Furthermore, the stated areas should be extended by the area of personal 

assistance, offering possibilities for new applications. 

2.1.2.2 Design implications for HOA self-care technologies 

The identified design implications for self-care technologies of HOA individuals support the 

stated literature, but further detail and enhance demanded implications of HOA technology, 

providing new insights on what is necessary to create a proper technology for these people. 

Identified implications are the minimum load on hand and fingers, proper ergonomics of hand 

and grip, non-stigmatizing appearance, robustness, warmness, availability, and time efficiency. 

The literature states that if technology is perceived as an enabler that solves present problems 

it is likely to be used, but if it is seen as a reminder of disability it will be abandoned [88]. 

Therefore, technology for individuals with HOA must recognize the impact of the condition on 

fingers and hands. The design of technology must enable people using it with as minimal 

involvement and load on hands and fingers as possible (see section 6.3.1).  

Furthermore, the results confirm that usage depends also on device-related factors, such as 

technical and ergonomic features [89], but there is a lack of concrete information about what 

technical attributes are of importance and what makes a technology for HOA individuals 

ergonomic. The outcomes show that people with HOA have specific ergonomic needs on any 

device or tool. The results confirm the given literature that the device must be of low weight 

[89], [90], but further name features as a wider surface to get a good grip on it, and having its 

handle to be round, soft, thick, but not angular, not thin and not slippery (see section 6.3.2).As 

individuals have reduced control on their hands, any device is in risk of being dropped 

unintentionally. Therefore, robustness is one more important requirement (see section 6.3.4). 

https://www.tuwien.at/bibliothek
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Another feature that must be considered is that device or its material gives or provides 

warmness, as individuals feel uncomfortable with coldness in their hands (see section 6.3.5).  

In accordance with the stated literature, design implications, such as non-stigmatizing 

appearance to avoid unwanted attention that challenges users identity [88], [113] (see section 

6.3.3), ubiquitous availability when needed [89], [90] (see section 6.3.6), and having time 

efficient technology [121], [133]as having HOA is already perceived time-consuming in daily 

life and another time requiring task would make another burden, are important aspects for 

individuals (see section 6.3.7). 

2.1.2.3 Issues of existing technologies and applications 

The literature review gives an overview of implementations of self-care technology for chronic 

condition as osteoarthritis, their tackled use cases, and different kinds of used technology, i.e. 

web, mobile or wearable (see section 2.4.2).Despite the stated availability and helpfulness of 

mentioned applications, usage of such technologies was rarely reported by individuals within 

this study. Several factors contribute to this situation. First, people were not aware of the 

existence of such technologies, which is caused by the digital divide, i.e. as elderly people are 

not comfortable with new technologies, negative reservations, i.e. that such applications 

cannot be trusted, and negative experience, for example when using the Internet for self-

research, are hindering people to explore and make use of new applications. Second, available 

applications are mostly targeting the English speaking area, which makes another barrier for 

elderly German-speaking people. Third, the mentioned implementations were designed for a 

more common purpose, i.e. dealing with a range of chronic conditions or arthritis in general, 

but they lack specific solutions for fulfilling the demands of HOA individuals. For example, user 

interfaces are designed to be used by hands, the application depends on text-based 

information, and it is designed for a specific device, e.g. only via computer or smartphone. 

Even though the given literature on available implementations focuses on possible scenarios 

and used technologies, it lacks the incorporation of design implication and misses the 

emphasis on the importance of a holistic concept for the development of self-care technologies 

for individuals for HOA. When designing technologies for HOA not only the requirements of a 

software application must be taken into account, but also the needs and demands on how it 

will be used and on which hardware device it will be accessible. 

Therefore, the developed prototype demonstrates a concrete concept for a self-care 

technology respecting the individual’s needs on scenario and design, bringing the findings 

together. It provides a feasible solution to tackle the existing gap on coping practices combining 

the provision of such practices and experience exchange. The video-based approach allows 

the reduction of load on fingers and the smartphone as target device addresses the 

implications of ergonomics, non-stigmatizing appearance and availability. 
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2.2 LIMITATIONS 

The overall study design of this thesis has two major limitations, which are the use of qualitative 

methods and an incomplete design process. 

First, the applied qualitative methodologies within user research limit the generalization of the 

results. The chosen small sample size for the used qualitative methods doesn´t allow the 

generalization of outcomes. Furthermore, generality is limited by the shared characteristics of 

participants, i.e. living in Vienna or the suburbs of Vienna and being treated by the General 

Hospital of Vienna. Participants from other areas and with different treatment history may also 

show other results. 

Second, the prototyping approach covers only parts of a complete user design process. 

Although the persona incorporates mixed individual perspectives, it can’t encompass the 

various experiences of the whole user research results. Therefore, descriptions of further 

representative user types are necessary. Furthermore, the completeness and relative 

importance of the defined scenarios and design implications can’t be stated, and must undergo 

further investigations, i.e. taking these results back to the individuals for evaluation. The same 

counts for the created prototype. It serves as an example concept in respect to the findings, 

but to establish the evidence it represents, a proper helpful self-care technology must be further 

evaluated and feedback from people with HOA integrated. 

Despite the given limitations, the outcomes contribute to important insights into the life with 

hand osteoarthritis and the people’s perspectives. The prototype represents a grounded 

example of opportunities and needs on self-care technologies used by HOA individuals. 

2.3 FUTURE WORK 

The outcomes of this study provide several starting points for future work. First, based upon 

the mentioned limitations, further research is needed to establish the reliability of identified 

user needs regarding scenarios and design implications. Second, as this study only covers the 

first parts of a user-centered design process, further work should go on, and take the 

developed prototype “My helping hand” back to the individuals for evaluation, iteratively 

incorporating feedback, until a first version can be implemented. Third, the identified user 

scenarios and design implication offer new ideas and opportunities for other kinds of 

technology that can be developed based upon these findings.  

https://www.tuwien.at/bibliothek
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3 CONCLUSION 

This thesis is based on the motivation to support people with hand osteoarthritis within the shift 

to a new self-care paradigm by utilizing nowadays technology. As a new self-care paradigm 

requires patient empowerment, technology should be an enabler to achieve and strengthen 

this empowerment, giving individuals more capabilities and opportunities to handle their 

condition and its accompanying challenges on their own. Regarding the existing burden 

derived from a chronic condition as HOA, any provided technology must be based on the needs 

of individuals and their requirements on such application to be considered as helpful and not 

another challenge to cope with. Any successful technology must be based on a concrete idea 

or demand. Therefore, this thesis focused on the fundamental stakeholder of any technology, 

its potential users, which are individuals suffering from HOA, to reveal their experiences, 

impacts and challenges in their daily life. This target was achieved by conducting a user-

centered design approach. Through qualitative user research consisting of interviews, a focus 

group and a workshop, understanding of the individuals and insights on their daily life was 

gained, thereby identifying concrete challenges, derived either directly from the condition´s 

symptoms or when coping with those. The collections and analysis of individuals’ experiences 

built the proper fundament for the next steps within the design process. The outcomes informed 

the creation of a persona to describe the target user. Based upon this user description, possible 

application scenarios and design implication on a technology were identified. Finally, a 

concrete prototype tied all those findings together by giving an example concept for a helpful 

self-care technology. Although the results of this thesis confirm the literature regarding the 

impacts of HOA on daily life, problems of coping practices, application scenarios and design 

implications, new challenges, opportunities and requirements on technology could be 

identified. Besides issues on the areas of handicraft activities or mobility, also the difficulties 

to start coping in the early stages of HOA and the challenges faced when dealing with the 

given health system contributed to the existing evidence. Furthermore, individuals struggled 

when coping with their condition regarding the low quality of patient education and lack of 

support on coping practices. In terms of self-care technologies, people rarely reported 

experiences or did not know about their existence, and the stated implementations within the 

literature missed to incorporate the full requirements for HOA people, consisting of valid 

scenarios and demanded design implications. Overall, this thesis emphasizes the importance 

to respect user needs, especially when developing technologies for critical areas as chronic 

conditions. Therefore, building a technology based on an identified use case with the solely 

focus on the software is not enough, but the whole concept of how this application can be 

accessed, how the user interacts with it and what kind of hardware device is running in their 

hands, must be aligned towards the user. 
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  – provides the reflection of the key findings of the conducted research compared to 

the research question and existing literature. Furthermore, the limitations are stated 

and potential future work is outlined. 

 Chapter Fehler! Verweisquelle konnte nicht gefunden werden. – Fehler! 

Verweisquelle konnte nicht gefunden werden. – summarizes the process and 

findings from this thesis. 
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4 LITERATURE REVIEW 

The literature review of this thesis covers a broad range of topics related to the research 

question. The goal of the review is to describe the fundamental concepts, as the disease itself, 

possible coping strategies and self-care technologies, to gain a better understanding. 

Furthermore, issues and gaps are identified.  

The review is structured in four parts.  First, the disease, hand osteoarthritis, is explained and 

its prevalence, risk factors and diagnosis are described. Second, the impact of the condition 

on people’s health and life is outlined, comprising the physical, functional, psychological and 

economic impacts. Third, strategies of coping with the disease are named, consisting of the 

conventional non-pharmacologic and pharmacologic therapies, and the approaches of patient 

empowerment and self-care practices. In the last section, self-care technologies are described 

by showing their areas of application and current implementations. Finally, the summary draws 

on interesting findings of the review that provides the base for further research within this 

thesis. 

4.1 HAND OSTEOARTHRITIS 

Osteoarthritis (OA) is the most common type of arthritis [2]. It is a chronic, degenerative 

disorder of the articular cartilage associated with hypertrophic bone changes [6]. As no cure 

for OA is available, it is a major cause for pain and disability worldwide, requiring focus on 

prevention and early treatment [7].  

This section comprises important background knowledge about the disease itself, involving its 

prevalence, causing risk factors, symptoms and diagnosis. The extended explanation of the 

pathogenesis is within the appendix section 13.1.1 Pathogenesis.  

4.1.1 Prevalence 

In Austria a general study on the prevalence of self-reported, doctor-diagnosed OA was 

conducted [8]. 8.9% of men and 18.4% of women with OA reported severe pain within the last 

12 months in hands or fingers, indicating the prevalence for hand osteoarthritis (HOA) [8]. 

Further information about the epidemiology is in the appendix section 13.1.2. 

4.1.2 Risk factors 

HOA has a multi-factorial etiology, that can be grouped in systemic and local factors, including 

modifiable and non-modifiable ones [9], [10]. Whereas systemic factors increase the basic risk 

for developing osteoarthritis, the local factors influence the site and severity of  OA [4]. 

Important systemic risk factors are age [9], especially over 50 [11], female gender [2], [9] and 

genetic predisposition [12]. Important local risk factors are obesity, also for developing HOA 

https://www.tuwien.at/bibliothek
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[13], [14], injuries or traumas of the joint or parts of its composite structure [15], [9], and 

mechanical factors, as through repetitive joint usage and excessive joint loading associated 

with mechanical stress during manual labor [15], [10]. Further information about risk factors is 

in the appendix section 13.1.3. 

4.1.3 Symptoms 

The most common symptoms that patients with osteoarthritis experience are pain, bony 

enlargements, tenderness and stiffness [6], [15]. Pain at joints in general and on usage, that 

tends to worsen with activity, especially after  periods of rest, also called gel phenomenon, is 

commonly seen [6], [15]. The existence of Heberden or Bouchard nodes and/or bony 

enlargements with or without deformity are also regularly found at distal and proximal 

interphalangeal joints [6], [15], as illustrated in Figure 1. 

 

Figure 1: OA Hand showing nodes at PIP and DIP joints [6] 

Morning or inactivity stiffness of one or a few joints lasting up to 30 minutes is a typical symptom 

of osteoarthritis [6], [15]. Also joint locking, joint instability and  higher tenderness, especially 

over the carpometacarpal joint of thumb, are reported [6]. Typical for these symptoms are their 

asymmetric appearance, as one hand can be affected, whereas the other is not [6]. All these 

symptoms result in functional impairment, limiting the daily activities of a patient´s life [6], [15]. 

4.1.4 Diagnosis 

A common approach for diagnosis is the clinical definition based on symptoms [7]. 

Recognizable symptoms are developed at an advanced stage of the disease, prompting the 

patients to consult health professionals [7]. The American College of Rheumatology (ACR) 

classifies hand osteoarthritis  within a physical examination, if a specific combination of 

features is present [16]. The main focus is on 10 selected joints, consisting of the 2nd and 3rd 

distal interphalangeal (DIP) and proximal interphalangeal (PIP) and the 1st carpometacarpal 

(CMC) joint of both hands [16], as illustrated in Figure 2.  
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Figure 2: Selected hand joints for ACR classification [17] 

The patient must have pain, aching or stiffness in the hand and 3 of the following 4 features 

must exist [16]: 

1. Hard tissue enlargement of 2 or more of the 10 selected joints  

2. Hard tissue enlargement of 2 or more DIP joints 

3. Fewer than 3 swollen metacarpophalangeal (MCP) joints 

4. Deformity of at least 1 of the 10 selected joints 

The problem of using symptoms to define the presence of osteoarthritis is that it is detected at 

an advanced stage, giving it limited capabilities for early diagnosis and successful intervention 

[7]. To exclude familiar disease as psoriatic arthritis, rheumatoid arthritis, gout or 

hemochromatosis, differential diagnosis and further examinations through e.g. blood tests are 

necessary [15]. Other approaches of diagnosis are in the appendix section 13.1.2. 

4.2 IMPACT ON PEOPLE’S HEALTH AND LIFE 

Osteoarthritis impacts the health and life of affected people in various ways. A study named 

the main concerns of patients with HOA as pain, stiffness, functional disability, psychological 

consequences, aesthetic concerns, participation in leisure activities and participation in family 

roles [18]. Overall, OA is associated with a lower quality of life [8] and a poor health status [19]. 

The following Figure 3 illustrates the reported quality of life of women and men with and without 

osteoarthritis [8]. 
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Figure 3: Quality of life for women and men [8] 

As outlined in the following sections the main reasons for a reported low quality of life are the 

experience of pain, limitations in daily activities and aesthetic discomfort [20], [21], [22]. 

4.2.1 Physical and functional impact 

The main signs of osteoarthritis are pain, stiffness and tenderness, varying by localization and 

severity [6], [15], [3], [19], [8], [23], [24], [25], [26], [21]. Pain worsens with  activity of the joints, 

especially after resting periods [6], [15]. Research states that a higher severity of pain is 

associated with a lower quality of life [20]. Stiffness typically occurs after inactivity of the joint, 

e.g. after waking up in the morning, and lasts up to 30 minutes [6], [15]. A higher sensitivity at 

and around the area of the joint, in medical terms a tenderness on palpation, is perceived [6], 

[15]. Other reported signs comprise an instability, temporarily locking, reduced mobility of the 

joint and painful resisted motion [6], [26].  

Experiencing the effects of OA results in disability and functional impairment of the affected 

body parts and increases the physical and psychological burden on the affected, leading to 

restrictions on daily life [12], [3], [19], [27], [23], [25], [26], [21], [28]. As an example, a major 

reported problem are activities requiring higher grip strength combined with twisting hand [26] 

and performing vigorous activities [29]. The loss of strength, i.e. the lower grip strength in HOA, 

and the perception of fatigue lead to limitations in life and daily activities [12], [19], [27], [24], 

[26], [30]. Within a study, participants described fatigue as exhaustion, which is increased by 

pain, pain medication, aging, weather and poor sleep and which affects their mental health and 

physical function [31]. The level of dysfunction depends on the severity of pain, tenderness, 

the level of grip and pinch strength, the number of affected joints and the presence of nodules 

[32]. Having a closer look on the affected joints of the hand, people with CMC joint OA have 

higher pain and disability than those with interphalangeal joints OA [33]. 

4.2.1.1 Impact on activities of daily living 

OA patients report limitations to do their normal daily tasks, and its negative influence on their 

occupation, leisure, social life and relationships [3], [24], [34], [35], [36]. It becomes harder to 

participate in social activities, to do self-care, sports or household chores and the level of 
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mobility outside the home decreases [34], [31], [36]. A frequent use of healthcare providers, 

analgesics and poor sleeping quality is reported [37], [19]. 

In HOA fine motoric function is impaired leading to difficulties carrying bundles or heavy 

objects, lifting 10 lbs., writing, eating, getting dressed, and handling or fingering small objects 

[37], [10], [27]. In rheumatic arthritis, having comparable effects on hand function, difficulties 

with tasks of the upper extremity as opening a new milk carton, washing and drying the whole 

body, cutting meat, dressing, including tying shoe laces, and doing buttons or opening 

previously opened jars are reported [30]. 

The definition and research methodology of ADLs is described in the appendix section 13.1.5. 

4.2.2 Psychological impact 

Patients perceive the effects of OA in various ways, but a negative emotional condition was 

captured among them [35]. Their concerns regarding the disease were identified as 

psychological, coping, medication, social and financial [38]. Among elderly people OA is seen 

as part of the normal aging process requiring acceptance, not treatment, whereas others 

described managing it as frustrating and upsetting compared with the available controls [24]. 

The psychological burden of OA includes emotional anxiety, distress, devalued self-worth and 

loneliness [3], [19], [22]. Through the decline of life activities, especially engaging in 

recreational activities and social interactions, and an aesthetic discomfort regarding the look 

of the hand, the risk for depression raises [35], [39], [40]. The change of the appearance of the 

hands is perceived as embarrassing, and a major concern, especially for women and those 

with a high burden of HOA [22], [35]. The aesthetically dissatisfaction results in a negative 

impact on their daily life, related to depression and negative illness perception [40]. 

4.2.3 Economic impact 

The out-of-the-pocket and insurer expenditures are high and increase by age and progress 

stage of the disease [41], [42]. Main factors are the costs for medication and special equipment 

[41]. Giving the high prevalence of OA, the aggregate effects on health care expenditures for 

society are large [3], [42]. 

4.3 COPING PRACTICES 

To cope with the named consequences of OA, several ways exist for affected people. Those 

strategies range from professional therapies, such as non-pharmacologic and pharmacologic 

ones, to patient empowerment and self-care practices. The therapies and practices will be 

described in the next sections to highlight current possibilities and their accompanying issues. 

Treatments that are not the focus of this thesis research questions or provide little opportunity 

for self-care technologies, i.e. splinting, physical modalities, surgery, alternative therapies, 
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pharmacologic treatment and joint injections, are described in the appendix under the section 

13.1.6. 

4.3.1 Recommended treatments  

According to the EULAR the optimal management of hand osteoarthritis consists of non-

pharmacological and pharmacological treatment modalities [43]. To target the entire disease, 

a multimodal approach is suggested, having conservative non-pharmacologic approaches as 

the primary therapy followed by pharmacologic therapies [44], [45]. Non-pharmacologic 

approaches comprise patient education, exercising, splinting, application of physical modalities 

and assistive devices [46] and have shown significant functional and symptomatic 

improvements [47]. Non-pharmacologic management of the disease is of a high importance 

just like medicinal measures [46], and according to state-of-the-art treatment guidelines should 

be preferred over providing medications [44]. To ensure effective treatment, this should be 

individualized bearing in mind the patient’s requirements, wishes and expectations [43]. 

Furthermore, the attributes of the prevalent osteoarthritis, such as localization, severity, pain, 

disability and restriction of quality of life must be taken into account in order to choose a proper 

therapy program [43]. Since HOA causes a wide range of impairments and limitations, mixed 

treatment programs with supplementary guidance and individual adapted treatments are 

suggested [48]. 

According to OA patients, their needs, e.g. to control disease symptoms, rely on health 

services in the areas of medical care, pharmacologic therapy, physiotherapy, exercises and 

alternative medicines [49]. Regarding care givers, patients prefer an individualized relationship 

with a practitioner knowledgeable in OA care who provides a holistic approach, including 

conventional and alternative therapies [49]. Furthermore, a better alignment of health services 

is an important need to the patients, especially in primary and secondary care, as the amount 

of different institutions, offerings, information and therapies can be other barriers for attaining 

an optimal cure [49], [50]. As unmet needs, patients describe a general lack of help and 

information, lack of understanding the impact of HOA on them, and contradictory advice in how 

to manage their disease [50]. To satisfy these needs, it is important to reduce clinical 

uncertainty by increasing high-quality evaluations on treatment options and the provision of 

written information incorporating the patients experience [50]. 

In the next sections, interesting conventional treatments and their issues are described, 

providing opportunities for the application of technology. 

4.3.1.1 Patient education 

Patient education is nowadays a regular treatment option for patients with OA. The form of 

education programs varies from simple provision of health-related information [45], [51], to 

teaching self-care [52], [53] showing self-management techniques [54], [55], [1] to intensive 
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health coaching [56], [57], [58]. Programs are delivered by lay leaders [55] or health 

professionals [59], as well as disease specialized nurses [48], [52], [60], [61], occupational 

therapists [48], trained clinical assistants [52], and trained health educators [52], [62]. The 

delivery of education should be adjunct to primary care and provided on a regular basis [45]. 

Prolonged and proactive educational follow-ups to an initial education program are suggested 

to reinforce new skills and ensure a more sustainable effect [52]. According to patients, 

physicians were the preferred source of information and writing the preferred format [38]. 

Forms of delivery include written information [63], telephone calls [52] and personal sessions 

for individuals or groups [52], [60], [61]. Mailed information packs and online education 

programs are valuable especially to younger people with OA, whereas social media, group 

self-management programs or telephone helplines were rarely used and not  highly valued as 

source of disease-related education and support [63]. 

4.3.1.1.1 Delivered content 

Educational programs encompass various topics. Adoption of a new lifestyle and maintaining 

a general good health, e.g. weight loss, nutrition, smoking cessation and low consumption of 

alcohol are suggested [44]. Managing joint pain is addressed by teaching pain coping skills 

and showing how to achieve control over pain through proper rest and positioning of the 

affected body part or utilizing ice and heat [52], [60], [62]. Problem-solving skills [52] and self-

management techniques are shown to enhance self-efficacy for coping with pain, fatigue,  and 

limitations in activities or participation [48]. Physical home exercises are lectured to improve 

strength and joint mobility [48], [62]. Instructing and practicing ergonomic principles, as joint 

protection techniques like avoiding tight grip [64], is recommended for HOA patients [45], [52], 

[48], [62], [59]. Bad coping styles as comforting cognitions, decreasing activity and pacing lead 

to more disability in patients with hand OA and must be changed [65]. Furthermore, assistive 

devices and their usage are demonstrated [62], and, if applicable, proper splints are 

recommended [48]. A study revealed that the  majority of patients were interested in learning 

more about illness specific topics, like the disease itself, and about traditional and non-

traditional health management topics [38]. 

Special forms of patient education, i.e. self-management education and health coaching, are 

described in the appendix section 13.1.7. 

4.3.1.1.2 Benefits 

Education improves health-related quality of life for patients with hand osteoarthritis [61]. 

Beneficial physical outcomes of educational programs include improvements in physical health 

[45], reduced pain [45], [60], control of pain [52] and improvement and preservation of 

functional status, i.e. of the hand [45], [51], [52], [60]. Psychological improvements include 

reduced psychological distress, increased self-efficacy, and higher overall satisfaction with 
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health [60]. Teaching pain coping skills increased usage of such coping strategies and lead to 

reduced use of pain medication [60]. Demonstrating assistive devices increased usage of such 

devices [61]. Delivering a self-care education program reduced frequency and costs for 

primary care visits, which exceed the program costs [53]. Enhancing a simple joint protection 

program by adding an exercise regimen and splinting showed higher improvements in pain, 

stiffness, grip force and daily activities than the single protection education program [66]. 

A supportive social environment is of high importance for affected people to keep their valued 

activities going and protects them against negative effects on their quality of life [23], [36]. An 

improper understanding of OA and bad coping techniques can make the OA patient feel lack 

or loss of social support [45]. On one side, the lack of knowledge about OA within the 

population, considering OA as a minor disease or the fact that OA is not always visible to 

others, can lead to a lack of social support for affected people [45]. On the other side, bad 

coping techniques as “keeping up”, i.e. keeping the same level of activity, or “covering up”, i.e. 

hiding the illness, are applied by people, stating that everything is fine regardless of the disease 

[45]. Patient education can tackle those issues. By explaining patients that such coping 

behaviors are leading to a loss of support, help and understanding of their situation in their 

social life, they can use those in a more thoughtful manner [45]. Increasing health literacy 

within population may also lead to a higher awareness and understanding of specific illnesses 

[45]. Another way to face the lack of social support is the provision of health-related information 

in a regular and personal manner, e.g. via telephone interviews [45]. 

4.3.1.1.3 Issues 

To ensure higher outcomes for educational programs, patients’ beliefs [67] and their treatment 

adherence must be tackled [60]. Patients’ beliefs, i.e. fears and avoidance, can limit efficiency 

and implementation of education programs and must be assessed and tackled in the beginning 

[67]. A high treatment adherence must be ensured to increase effectiveness of delivered 

programs [60]. 

4.3.1.2 Exercising 

Exercise is seen as an important maintenance therapy and recommended for patients with 

HOA [44], [68]. In general, a moderate mechanical loading is necessary for maintaining healthy 

cartilage [69]. The goal of exercising in therapy is to increase strength and endurance [46], and 

especially to strengthen joint-stabilizing muscles [44]. For patients with HOA, motion and 

strengthening exercises are recommended. These improve pinch and grip strength, range of 

motion and stability of the first CMC joint [54]. Doing exercise allows the patient to take a 

proactive role in disease management, i.e. empowering self-management [44], [70].  

Various forms and designs of exercising programs exist, depending on the types and 

compositions of single exercises, and parameters as session frequency, length, intensity and 
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intervals [71]. Special exercises and relaxing techniques can be done for warm-ups and 

stretching, e.g. yoga [71], [72]. For specific exercises elastic bands can be utilized, and diaries 

can help the participants  track their progress [71], [70]. Developed programs should focus on 

the localized impairment, functional limitations and disability secondary to inactivity [45]. The 

following illustration, Figure 4, shows 4 examples of typical exercises that maintain and 

increase the range of motion, grip strength, and joint stability of finger joints [71]. 

 

Figure 4: Exercises for finger joints [71] 

Helping participants to start up with exercising, programs should be taught and practiced in 

regular sessions supervised by professionals, as trained instructors or physiotherapist [44], 

[72], [73], [70]. Important influencers for the uptake of exercising are health professionals, 

peers and family or friends [70]. After the initial session a continued contact between 

participants and instructor should be provided to reinforce learned practices and accommodate 

or refine the program for personal needs [70]. Adaptable programs, which take the needs and 

situation of individuals into account, are preferred by individuals to be implemented and 

integrated in daily life [70]. For example, the patients need to keep a balance of rest and 

exercise, depending on the severity of their problems [46]. 

4.3.1.2.1 Benefits 

Exercising promotes beneficial effects for osteoarthritic (hand) joints and improves general 

physical health, overall impact of OA and patients’ well-being [74], [75], [76]. Main impacts as 

pain [6], [44], [68], [72], [77], [78], joint stiffness [78], fatigue [68] and disability [6] [70] are 

reduced, and hand function is preserved and improved [44], [78], [79], [80]. Strengthening 

exercises increase functional physical fitness [79] and hand strength [81], especially grip and 

pinch strength [68], [82] and improves people’s ability to perform their daily activities [68], [79]. 

Yoga has been shown to be effective for providing relief in hand OA and improve tenderness 

and finger range of motion [72].Higher self-efficacy [70], confidence to manage their disease 

independently [70], and engagement in other physical activities [77], are seen in people doing 

exercise. 

https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek


D
ie

 a
pp

ro
bi

er
te

 g
ed

ru
ck

te
 O

rig
in

al
ve

rs
io

n 
di

es
er

 D
ip

lo
m

ar
be

it 
is

t a
n 

de
r 

T
U

 W
ie

n 
B

ib
lio

th
ek

 v
er

fü
gb

ar
.

T
he

 a
pp

ro
ve

d 
or

ig
in

al
 v

er
si

on
 o

f t
hi

s 
th

es
is

 is
 a

va
ila

bl
e 

in
 p

rin
t a

t T
U

 W
ie

n 
B

ib
lio

th
ek

.
D

ie
 a

pp
ro

bi
er

te
 g

ed
ru

ck
te

 O
rig

in
al

ve
rs

io
n 

di
es

er
 D

ip
lo

m
ar

be
it 

is
t a

n 
de

r 
T

U
 W

ie
n 

B
ib

lio
th

ek
 v

er
fü

gb
ar

.
T

he
 a

pp
ro

ve
d 

or
ig

in
al

 v
er

si
on

 o
f t

hi
s 

th
es

is
 is

 a
va

ila
bl

e 
in

 p
rin

t a
t T

U
 W

ie
n 

B
ib

lio
th

ek
.

For hand osteoarthritis, exercise programs can be mixed with various other therapy forms, as 

joint protection [43], [80], manual therapy [83] and splints [84], [85], to improve outcomes. 

4.3.1.2.2 Issues 

The received benefits from exercising depends on the adherence to it [44]. Regular exercising 

and adherence to the program is mandatory for a sustainable and long-term positive effect 

[44], but not exercising is common and doing it regularly is even more challenging for patients 

[86], [76], [73], [87], [70]. Several reasons indicate non-compliance and must be understood 

and tackled by health professionals [73]. The willingness and ability to accommodate exercises 

in everyday life [73], exercise beliefs [86], [87], the physical capacity and confidence about the 

ability to perform exercise [86], [87] and severity of disease [73] are indicators that people do 

exercise or not. For example, people that never exercised or believe that exercising is 

damaging their joints hardly start doing out without proper treatment and support [87]. In 

addition, other factors as enjoyment, social support, priority setting and context play their role 

[87] and the experience of adverse events, such as increased finger joint inflammation or hand 

pain, can lead to withdrawals [78]. 

In the short-term, participants that experience beneficial effectiveness for their symptoms are 

more likely to stick to the program [73]. Referral schemes, supervised courses, going to gyms, 

individualized programs and self-management techniques can help to ease the start with the 

program and enhance adherence [76], [87]. For example, gyms are preferred by starters, 

because of the available supervision and social support received there [87]. Furthermore, 

professionals should try to bolster exercise beliefs to overcome perceived psychological 

constraints and to strengthen confidence in the ability to do exercise to overcome setbacks 

and believed barriers [77]. 

4.3.1.3 Assistive devices 

According to the Canadian Association of Occupational Therapy assistive technologies (AT) 

are defined as “any device or product that is useful for a person’s enhanced functioning and 

participation” [88]. The provision of assistive devices is recommended by the ACR for HOA 

patients to compensate for different impairments [59], [89]. The main aim of ATs is to help and 

assist people in performing their activities of daily living (ADLs) regarding present disabilities, 

as impaired hand dexterity or low grip strength [59], [89], [64]. Furthermore, progression of 

impairment should be prevented, independent task performance increased and the burden on 

the care-giver decreased [89]. Commonly seen devices within RA patients having hand 

problems were the tap turner and dagger knife with built up handle [64], and ATs were regularly 

used for eating or drinking activities [90]. Figure 5 illustrates the results from a study of HOA 

patients and their usage of provided ATs [90]. 

https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek


D
ie

 a
pp

ro
bi

er
te

 g
ed

ru
ck

te
 O

rig
in

al
ve

rs
io

n 
di

es
er

 D
ip

lo
m

ar
be

it 
is

t a
n 

de
r 

T
U

 W
ie

n 
B

ib
lio

th
ek

 v
er

fü
gb

ar
.

T
he

 a
pp

ro
ve

d 
or

ig
in

al
 v

er
si

on
 o

f t
hi

s 
th

es
is

 is
 a

va
ila

bl
e 

in
 p

rin
t a

t T
U

 W
ie

n 
B

ib
lio

th
ek

.
D

ie
 a

pp
ro

bi
er

te
 g

ed
ru

ck
te

 O
rig

in
al

ve
rs

io
n 

di
es

er
 D

ip
lo

m
ar

be
it 

is
t a

n 
de

r 
T

U
 W

ie
n 

B
ib

lio
th

ek
 v

er
fü

gb
ar

.
T

he
 a

pp
ro

ve
d 

or
ig

in
al

 v
er

si
on

 o
f t

hi
s 

th
es

is
 is

 a
va

ila
bl

e 
in

 p
rin

t a
t T

U
 W

ie
n 

B
ib

lio
th

ek
.

 

27 

 

Figure 5: Usage of ATs within HOA patients [90] 

4.3.1.3.1 Benefits 

Assistive devices are effective for maintaining the integrity of the joints, pain, disability and 

difficulties in daily life [54], [64], [90]. Activity performance and the satisfaction with the 

performance, i.e. comfort during activity performance, in daily life is improved [64], [91]. 

Independence and easiness for doing tasks that haven’t been possible anymore are improved 

[64] and people can keep their regular roles in life and work [90]. In addition, ATs are a cheap 

alternative or addition to other available cost intensive treatments and their usage is well 

tolerated within HOA patients [91]. From a technical and ergonomic perspective ATs were 

rated as reliable, safe, sturdy, comfortable, and acceptable by patients [89]. 

4.3.1.3.2 Issues 

Although a lot of devices are used, substantial numbers are never used or discarded shortly 

after their acquisition [89]. According to research, up to 50% of ATs are abandoned, resulting 

in financial costs for individuals and the public system [88]. Furthermore, the consumer 

receives negative experiences from misuse or abandonment and is still not able to engage in 

desired occupations or to perform activities of daily life properly [88]. 

Within selection, prescription and provision of an AT, e.g. by health professionals, it is 

important to evaluate and match patients’ needs [88], [89]. A poor selection will lead to non-

usage and do people more harm than good, e.g. by limiting ability to interact in daily 

environments [88]. In the beginning, trainings and briefings to an AT can increase usage rates 

and improve satisfaction [89]. In general, willingness to use ATs increases by severity of 
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disease, e.g. manifesting in loss of grip strength [64], [90], but also personal, environmental, 

and device-related factors, such as technical and ergonomic features, determine usage [89]. 

If an AT is perceived as an enabler and solves present problems, usage and incorporation in 

daily life are very likely, whereas when it is seen as a visible reminder of a disability or limits 

daily occupations, it becomes a barrier and may be abandoned [88]. 

Using ATs can be perceived as a stigma for one’s disability and may negatively change one’s 

appearance, leading to unwanted attention [88]. Other people may see users of AT as 

vulnerable people that need help or charity and have lower expectations of them [88]. Also, 

opinions and attitudes of other people on ATs have a strong influence on a person’s 

acceptance and willingness to adapt [88]. Those peers can provide information and guidance 

within selection and utilization of ATs [88]. Use of ATs depends on the individual comparison 

of perceived effect with respect to their problems with hand function, pain, and performance in 

ADLs [90]. Devices that are difficult to operate, e.g. if too heavy, unreliable,  defective, fail to 

achieve their purpose, too awkward to use or are simply not available when needed are often 

discarded [89], [90]. 

4.3.2 The self-care approach 

Nowadays, treatment provided by health professionals is restricted in time, leading to few 

hours per year for personal interaction between them and their clients [92]. Therefore, it is 

essential to establish a collaborative partnership between patients and professionals and to 

focus on empowerment and self-management education [1]. Patient empowerment and self-

management give the individual an active role, responsibilities and skills to self-manage their 

chronic condition [1], [92]. A practical approach of patient empowerment is patient-centered 

care (PCC) [92]. In PCC the unique needs, concerns, and preferences of the individuals are 

considered, and the aim is to empower the patient by taking responsibility on their treatment 

[92]. In order to achieve this, PCC utilizes 5 activities: patient education, patient involvement 

including shared decision-making, patient empowerment including self-management, 

involvement of family and friends and physical and emotional support [92]. 

According to the WHO, self-care is defined as “activities individuals, families, and communities 

undertake with the intention of enhancing health, preventing disease, limiting disease and 

restoring health” [93]. Those activities can be “derived from professional and lay experience” 

and “are undertaken by lay people on their own behalf, either separately or in participative 

collaboration with professionals” [93]. Effective (self-)management of OA depends on applying 

a holistic approach, from sufficient self-care practices to the management of psychosocial 

consequences and life style changes [94], [95]. Delivered treatments with focus on self-care 

activities and self-management skills have higher outcomes in safety, effectiveness and costs 

[92]. There is a general improvement on patients´ well-being [95] and those practicing self-
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management reported less pain [96] and improved self-efficacy [97]. Furthermore, self-

management approaches can increase patients’ knowledge, symptom management, use of 

self-management behaviors, self-efficacy and aspects of health status, e.g. improving 

depression [95]. 

4.3.2.1 Practices 

A common form of self-managing and coping with HOA is activity accommodation by changing 

and adapting the way activities are performed [29], [35], [96], [98], [99], [100]. For example, 

people search for different ways to be able to lift and carry stuff, to do housework or to open 

packaging [98], [99], [100]. A professional guided recommendation to alter working methods 

and movement patterns of affected joints is known as joint protection principles, including the 

use of assistive devices and techniques, such as activity pacing [97], [101]. Assistive devices 

to ease tasks, e.g. for opening packaging or cutting food, are commonly used within OA 

patients and considered as very effective [99], [101]. Alongside changing the activity itself, the 

tools and objects people have to deal with, e.g. clothes, are changed [100]. 

A common form of accommodation is activity pacing and interruption [99], [100]. The aim of 

pacing is to not overdo things, which could worsen or trigger symptoms as pain or fatigue [99], 

[100]. Therefore, people plan their daily tasks, split them up in multiple, but shorter time blocks 

including breaks [99], [100]. With this strategy people slow down and take more time to perform 

activities [99], [100]. Beside slowing down, resting the hands, using relaxation methods, 

massages, correct positioning and splints are common forms of  preventing pain or to deal with 

fatigue [31], [102], [98], [100]. If those adapting approaches fail, a last option is to reduce, limit, 

stop and finally avoid specific activities as a way of coping with the disease symptoms [31], 

[35], [98], [99], [100]. 

Lifestyle adaption, manifesting in changing nutrition, i.e. avoiding certain foods and using 

special dietary supplements are also common self-care activities for HOA [29], [93], [102]. 

Besides those adapting activities, cognitive strategies, such as positive thinking, positive 

attitude, communication and pushing oneself to keep on going are important forms of self-

management in daily life with OA [29], [99], [100]. Also, asking others for help and accepting 

assistance in activities are regular ways of coping for HOA patients [29], [31], [100]. 

There are various conventional non-pharmacologic and pharmacologic therapies people can 

apply at home. Performing exercises and self-application of heat, e.g. as hot compresses or 

warm water, are  common and effective self-care approaches [31], [93], [96], [102], [98], [101]. 

To fight against pain, most people take their prescribed medication [93], [98], [100]. 
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4.3.2.2 Issues 

Regardless of the benefits, only around 20% of OA patients perform optimal self-management 

according to clinical recommendations [96], and those with a lower educational level tend to 

do less self-care activities [102]. Common barriers for individuals to conduct self-care activities 

are physical limitations, i.e. regarding their disease, lack of knowledge, financial constraints, 

logistics of obtaining care, and the need for social and emotional support [94]. 

In order to improve and establish self-management abilities, health professionals should be 

trained to promote, facilitate, maintain and foster those practices with their patients [95], [98]. 

Beside professionals, e.g. occupational therapists, as deliverers of self-management skills 

[97], [98], also peer education with experienced patients as lay tutors can be used as a proper 

alternative and cost-effective way [95], [99]. In order to improve the design, content and 

relevance of written information and patient education programs, such material should be 

developed together with patients, include their recommended self-management strategies and 

be easily available soon after diagnosis [99]. 

4.4 SELF-CARE TECHNOLOGY 

An aim of this thesis is to come up with concepts for self-care technology that helps HOA 

patients with their everyday challenges or issues in coping and treatment. Nowadays, lots of 

OA patients are using technology to gain more information about their issues, e.g. by searching 

the Internet, and to communicate with their caregivers, e.g. through emails [103]. Modern 

technologies provide different opportunities to help patients manage their disease. This section 

will show the areas of application for self-care technologies, and what kind of technologies is 

already implemented. As specific literature on hand osteoarthritis is few, related rheumatic and 

chronic conditions are additionally considered. Important requirements and design 

implications, as patient involvement, effectiveness and motivational user experience, are 

described in the appendix section 13.1.8. 

4.4.1 Areas of application 

There are 5 main areas for the application of self-care technologies. Starting from providing, 

collecting and managing disease- and health-related information, to treatment evaluation, care 

suggestions and communication and collaboration with health professional or other fellow 

patients. 

4.4.1.1 Providing health-related information 

A first way to support self-care and -management is to provide high-quality information about 

the disease, related treatments, care activities and self-management strategies in an easy to 

understand format [104], [105], [106], [107], [108]. For example, a study within OA patients 

reports that around 70% uses search engines or online forums to get more information if they 
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don’t understand the instructions from their clinicians [103]. Medical search engines can offer 

an opportunity to search this information on disease-specific topics [109]. To ensure proper 

high-quality information, findings from evidence-based medicine and recent scientific news 

must be attributed and incorporated in those applications [104], [107], [109]. Patients using 

such applications can increase their competence handling relevant, disease-related 

information and it shifts the patient-caregiver relation to a more collaborating partnership in 

disease management based on a shared burden of responsibility for knowledge [110]. 

4.4.1.2 Collection of health-related data  

As people have the desire to learn about themselves and they are motivated through self-

discovery and curiosity, health information, such as signs and symptom, and contextual 

information, e.g. social activity or exercise lengths, can be collected, aggregated and made 

available to patients and health professionals [5], [111]. The collection of data can be done by 

self-tracking of biological, physical, behavioral or environmental information [112]. Data 

capturing can be done through qualitative methods, e.g. with self-reported questionnaires 

describing levels of pain or mood, or quantified forms as monitoring devices, e.g. automated 

wearable devices measuring one’s pulse [5], [112], [113], [110]. Collected data, and the act of 

collection as taking a measurement, can help patients to understand and be more aware of 

their disease, body and habits, which is essential for developing confidence in self-managing 

a chronic condition [5], [111], [110], [114]. On a longitudinal view, the retrieved data make it 

possible to track one’s health and condition and provides a grounded base for monitoring 

progression and activity of the disease [104], [106], [113]. 

Collection of data should be easy and  best if done automatically to reduce patients’ efforts 

[111], [115]. Personal data should be displayed in an easily readable, graphical format, it 

should provide ways for introspection or self-experimentation and it should support the 

discovery of patterns and trends informed through medical evidence [111], [112]. 

Personal, health-related information, such as captured data, treatment plans or prescriptions 

should be available at one place and accessible for patients and their caregiver [106], [113]. 

Within an OA study, around 70% of people tracking or monitoring disease reported to already 

share the captured results to their physicians [103]. 

4.4.1.3 Supporting, guiding and suggesting care activities 

Interactive technology offers the opportunity to deliver and support individualised self-

management activities, especially in early disease stages [107]. When learning about a 

condition, an application can provide care practices and give feedback to develop and improve 

self-management, e.g. through making suggestions for specific activities or treatment 

adjustments based on available information [106], [5]. Such feedback can be based on the 

tracking of individual’s conditions and treatment actions [106]. For example, a prescribed pain-
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coping skills training can be delivered online [116]. Supporting self-management can be 

realized with features, as alerts for taking medication, explaining therapeutic and side effects 

of treatments and giving practical tips to improve one’s condition [104]. Findings show that an 

online self-management program positively impacts self-efficacy and catastrophizing [117]. 

A widely used scenario is the guidance and assessment of physical activity and exercising 

[113], [118], [119], [116], [120]. Physical activity improves quality of life, but anticipated pain 

exacerbation, lack of confidence and long-term adherence is challenging for individuals with 

chronic conditions [118], [119]. Through guidance, support and motivation, technology can 

address these challenges and provide the individuals a tool to self-manage and track their 

physical actions [118], [119]. For example, provided calendar features for goal setting, 

planning, and recording of physical activity performance and progress help people to reach 

therapy goals [119]. 

4.4.1.4 Collaboration of patients and health professionals 

Patients usually have regular, co-located meetings with their health professionals to review 

their condition, adjust treatment and discuss their other issues [5]. Therefore, effective and 

valuable communication between patient and their caregivers is essential to ensure 

adherence, compliance and engagement of the patient [103]. A study within OA participants 

reports that answering upcoming questions after a meeting with their clinician, most prefer 

phone calls over email and text messaging to communicate with their doctor [103]. 

Nowadays application of technology provides new ways of patient-caregiver interactions that 

can benefit communication, collaboration and coordination of care and therefore plan 

treatments more effectively and save patients’ time and costs [5], [121]. Applications can 

enable remote feedback and advice from caregivers, and provide a more informed interaction 

with them [108], [5], [113], [122], [123]. New technology, such as videoconference tools for 

remote consultations, online forums for discussions and recorded consultations, educational 

sessions, e.g. trainings, can be available independent from location and time [5], [110], [116], 

[123]. For example, self-reported symptoms and collected data of the patient can automatically 

be reported  and monitored by health professionals, creating a fundament for discussion, 

enabling an enriched treatment and compliance evaluation and informing clinical decision-

making [104], [5], [121]. 

4.4.1.5 Connecting patients 

Patients have the need to connect with other people suffering the same condition [5]. By 

sharing and exchanging their experiences regarding their condition, people can learn from 

others, understand how others cope with it, validate their practices and theories and gain 

emotional support [110], [5], [112]. Technology can therefore facilitate new ways of 

communication and interaction to support patients collaboration, from simple chat tools for 
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contacting peers, to a system enabling patients to perform care activities or exercises together 

[104], [108], [5], [112]. As an example, online forums or online support groups, empower people 

to talk about their experiences and concerns, forming a recorded knowledge base of lay 

experience and giving new patients the opportunity to learn and discover issues they will face 

[110], [5], [112]. Especially the provision of emotional support through fellow sufferers in online 

discussions has an important effect, giving lonely people the feeling of belonging to a group 

and making them feel safe [110], [5]. For example, social support elements on websites 

lowered health care utilization, medication overuse and increased empowerment [124].  

4.4.2 Implementations 

Literature provides a wide range of applied technologies for chronic condition, especially 

rheumatic diseases, as OA. Regularly used technologies are web applications for personal 

computers, mobile applications for smartphones and monitoring applications connected with 

wearable devices [5]. Less implementations are seen for desktop application, tablets and smart 

televisions [5]. 

4.4.2.1 Web 

Web-based applications are regularly used to deliver clinical interventions to their users and 

therefore show beneficial outcomes [108], [117], [124], [125]. The former obstacle utilizing such 

technology excluded senior, minority and lower-income people, but this digital divide is 

narrowing day by day [110]. Delivering physical activity and exercises to patients is a 

commonly implemented use case, showing positive outcomes for pain and function [116], 

[120], [126], [127], [128], [129], [130]. A mix of different features is often provided, containing 

related information, communication tools, task and scheduling support, assessment 

instruments and progress tracking [120], [131], [132]. Learning materials about the disease, 

physical activity and exercises, self-management and coping strategies are regularly provided 

[108], [116], [125], [128], [132]. Enabling patients to communicate with health professionals or 

fellow patients is done via synchronous, e.g. Skype, or asynchronous tools, e.g. as e-mail and 

discussions forums [108], [116], [120], [125], [128], [131], [133]. The typical web-based 

intervention is used once a week, modular in set-up, updated once a week and used for about 

10 weeks [131]. 
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Figure 6: Disease-specific library provided by MyJointPain.org.au [132] 

Special types of websites are health social networks, which are successful in bringing people 

with shared interests together [112]. Those sites provide functionality, as emotional support, 

information sharing, Q&A with health professionals and quantified self-tracking [112]. 

 

Figure 7: Looking up OA at PatientsLikeMe.com [112] 

4.4.2.2 Mobile 

Nearly 50% of participants within an OA study reported owning a smartphone, which is used 

daily by 75% of them [103]. The most applied use case was making phone calls, around 75% 

used it for text messaging or browsing the Internet, and nearly half for sending emails [103]. 

Beside the conventional functions, mobile devices have evolved to enrich functionality and are 

regularly used for providing chronic disease self-care technology, also called m-Health 

applications [106], [5], [134]. Mobile-health apps are able to deliver health-care in an easy, 

cost-effective, continuous, pervasive manner, independent of location and time [105], [106], 
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[134]. Especially smartphones, which are nowadays globally present and accepted in society, 

provide a reliable, computationally powerful base for developing personal, intuitive and 

information intensive applications to support their users in daily activities [105], [134]. 

The conventional style of communication can be improved by sharing data and using new 

communication forms between patients and health professionals, e.g. sending advice and 

guidelines to a distributed community [105], [134]. Smartphone applications have been 

developed to provide access to health-related information, informing about the condition, and 

delivering a disease-specific educational and psychosocial, lifestyle and treatment 

interventions [105], [134], [135]. Mobile apps, which provide self-management programs, 

enriched with guidance and support in managing disease-related symptoms, disease 

consequences, treatments and lifestyle changes are required and already used by patients, 

giving them a more active role in treatment and improve their quality of life, health care 

utilization and self-efficacy [104], [105], [134]. One example of this  is the support within a 

physical activity program for patients with rheumatic disease, providing features as personal 

goal setting, crafting exercise plans, high customizability for adjustments and communication 

with peers [136]. Another area of application of mobile technology is measuring, monitoring 

and assessing a condition and its symptoms [105], [134], [135]. Especially the need of chronic 

conditions for continuous monitoring and regular assessment through health professionals 

providing feedback can be done remotely and asynchronous by mobile applications and shows 

beneficial outcomes [134], [137], [138]. To enhance such use cases, modern built-in sensors 

in the smartphone, e.g. accelerometers measuring motion or body-worn, ambient sensors, e.g. 

measuring heart rate are utilized to establish a rich data set [134], [139]. 

Still, the moderate to high price of smartphones is not affordable for people on lower 

socioeconomic levels and the understanding and adaption of new technologies is harder for 

elderly people, which limits utilization [104], [105]. Another concern is the rare availability of 

high-quality apps which have proper medical evaluation and provide outcomes from evidence-

base medicine [137]. 
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Figure 8: App OA Go with monitoring and activity support [139] 

4.4.2.3 Wearables 

The third form of applied technology are small, unobtrusive wearable devices, especially 

wearable sensors measuring and monitoring specific values [110], [5], [113], [114]. They were 

used for exercise guidance, assessment, unobtrusive data collection and continuous 

monitoring, helping patients managing their medical conditions at home, e.g. within OA 

rehabilitation [110], [113], [140]. By connecting the devices to the internet, data can be 

communicated, e.g. to a health professional or assessed manually or automatically by program 

[110]. Wearable technology showed beneficial outcomes for OA management, i.e. for the 

effectiveness of and compliance to a delivered treatment and patients were supportive using 

them [113], [121], [140]. Patients reported benefits as feeling in control of their condition, 

providing awareness regarding disease progress, empowering self-management and 

improving communication with their clinician [140]. Beside those advantages, collected data is 

rarely integrated into proper chronic disease self-management programs and evidence for 

sustained effects is lacking, regarding a focus on feasibility and short-term outcomes of 

available studies [114]. 

4.5 SUMMARY 

The literature review describes the disease itself, the influence on the sufferer’s daily life, 

coping strategies including their issues and the opportunities of self-care technology. The final 

goal of this thesis is to come up with a helpful self-care technology. Therefore, it must be clear 

which problems are relevant to HOA patients and how those issues are offering opportunities 

for technologic implementations. Two identified gaps need further consideration within this 

study.  
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First, there is very little literature about HOA patients’ experiences regarding their daily impacts, 

challenges, coping practices, treatments and used technology. It is important to identify the 

relevant issues and needs for their daily life and their daily activities. Therefore, it must be 

investigated which disease impacts are relevant to them, what kind of coping strategies are 

they aware of, what kind of coping do they perform and what are their related experiences on 

them. Furthermore, it is of interest how impacts and coping are connected, e.g. what kind of 

coping is performed against what kind of impact. 

Second, self-care technologies for HOA patients are rare. Therefore, the aim of this thesis is 

to come up with promising concepts that reflects patients’ needs. In order to develop a helpful 

technology we must establish who the user will be, what the use case will be, and what the 

design implications are. Within the literature review the named impacts of the disease, e.g. 

psychological and economic impacts for HOA patients or treatment issues, e.g. finding a proper 

health professional, individualize and adapt treatments, deliver education or self-care 

practices, or social support, already allow ideas for helpful technologies, but they must be 

reviewed for their relevance and feasibility. 
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5 METHODOLOGY 

This chapter describes the overall methodological approach used for this study, consisting of 

the subsections study design, participants and applied methods. Within the participants’ 

subsection the recruitment including the application to the ethic commission is described. 

Within the methods’ subsection literature background and implementation of each method are 

explained. 

5.1 STUDY DESIGN 

People with chronic conditions, such as OA, have specific demands on technology, e.g. 

regarding their disabilities, and therefore their involvement and participation in the creation and 

design process is of importance to ensure an effective and useable solution for their problems 

[105], [106], [118], [123], [134]. Consequently, patients’ needs, knowledge and expertise, e.g. 

their coping strategies, should be investigated and utilized to build useful technologies that 

support daily self-care [118], [141]. 

Taking this into account, the overall design of this study covers parts of a user centered design 

process (UCD) by focusing on user involvement and founding the concept for a proper 

technology based on their expertise and perspective [142]. Therefore, in the first stage, 

qualitative user research methods of interview, focus group and workshop are used to gain a 

deeper understanding of the individuals, their issues and needs [142]. The outcomes will be 

analyzed and used to inform the further prototyping design process. This process consists of 

the creation of a persona to identify and characterize the user group, the description of possible 

application scenarios and the design implications for a proper self-care technology. Based 

upon those results a prototype of a self-care technology for HOA people is developed. The 

following illustration gives an overview about the overall methodology and study design. 

 

Figure 9: Methodological approach 
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5.1.1 Cooperation 

This thesis is part of a research project in cooperation between the Vienna University of 

Technology, the Medical University Vienna and the St. Pölten University of Applied Science. 

The project was partly sponsored by the Ludwig Boltzmann Gesellschaft. 

5.2 PARTICIPANTS 

In this subsection the recruitment process is described, starting with the definition of the 

required sample size and participants criteria, over to the application at the ethic commission, 

and ending with the final recruitment of proper participants for each method. 

5.2.1 Sample size 

Qualitative research typically uses small sample sizes with a diverse range of participants. 

Indeed, choosing a predefined sample size within qualitative methods is limited, and therefore 

we follow the pragmatic approach of saturation [143]. Considering the aim of the user research 

to inform the following prototyping design process, saturation is given when data is sufficient 

to derive user description, scenarios and design implication, and nothing new relevant is added 

during conduction of the methods [143]. To start with the suggested sample size, we have  

about 6 people for the in-situ interviews [144], 6 for the focus group [145] and about 8 [146] for 

the design workshop. Supposing that not everyone will take part in every method and a small 

dropout rate about 10%, the maximum number of participant recruitments was targeted 1 – 2 

more for each method. Furthermore, the recruitment goal was to have a core group of people 

attending every method, filled up by others as demanded to reach the maximum sample size. 

5.2.2 Participation criteria 

Participants had to be diagnosed with hand osteoarthritis and had been in ambulatory 

treatment rheumatology outpatient clinics of the General Hospital of Vienna, at least once in 

the past 5 years. Their age may vary between 18 and 85, and they must be psychologically 

and physically self-capable to cope with their daily life. Capableness was determined through 

the possibility to get to the hospital for attending the study on their own. Furthermore, people 

with additional diseases that require special treatment were excluded. Matching defined criteria 

was first assessed by the available data at the outpatient clinic, and reassessed during the first 

contact, i.e. phone call, with the potential candidates. 

5.2.3 Ethic commission 

For accessing patient data and contact permission, the study was submitted online at 

https://ekmeduniwien.at to the institutional review board and ethics committee of the General 

Hospital of Vienna, positively reviewed and confirmed by this commission. The application 

included a description of the study, an informed consent for the participants, a personal CV, 

https://www.tuwien.at/bibliothek
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an initial interview guide with example questions and a conflict of interest statement. The 

mentioned documents are available in the appendix section 13.2. 

5.2.4 Recruitment 

With the help of a doctor from the rheumatologic outpatient clinic of the General Hospital of 

Vienna and her working colleagues, a list of potential participants was created. Patients were 

called, the study was explained and we asked for their participation. On agreement or interest, 

personal data was noted. Email addresses were added too, in case they had one. Afterwards, 

e-mails, consisting of a brief study description, explaining purpose and procedures, and the 

informed consent were sent to the participants. For every user research phase separate 

appointments were organized with the potential participants and one day before a reminder 

was sent by e-mail, phone call or text message. The informed consent was returned by e-mail 

or during first appearance within the study. 

5.2.5 Handling patient data 

Personal patient data was separated from the collected data of the study. Every participant 

received a unique code during the study, written on the informed consent, to link it to the data 

sets. Personal data, e.g. contact data, was used within the study only for organizational 

purposes and afterwards discarded. Only the code, year of birth and gender were saved 

afterwards. Data will not appear in the records of the patient at the clinic so the treatment of 

patients will not be affected by anything that patients might say during the qualitative study. 

The patients received information about handling their data in the informed consent. 

5.2.6 Recruited participants 

13 participants were recruited for the study, thereof 8 female and 5 male hand osteoarthritis 

patients between the ages of 57 and 77. The problems when contacting potential patients were 

the outdated set of contact data, invalid phone numbers or only mailbox answering. The 

reasons for not being interested or able to participate were no interest in the study subject, a 

bad personal health condition, no more problems with their hands, moved too far away from 

Vienna or hard to schedule a possible appointment regarding occupation, nursing duties for 

relatives or holidays. Within the focus group, 2 participants did not show up, 1 because of 

illness and 1 without notification, and within the workshop, 2 participants missed the 

appointment because of sickness. 

Code 
Characteristics Participations 

Sex Year of birth Interview Focus group Workshop 

MQOA-IV01 M 1948      

MQOA-IV02 W 1942      

MQOA-IV03 M 1952       

MQOA-IV04 W 1958     

https://www.tuwien.at/bibliothek
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MQOA-IV05 M 1958      

MQOA-IV06 W 1961      

MQOA-FK01 W 1941     

MQOA-FK03 M 1953     

MQOA-WS03 W 1941     

MQOA-WS04 W 1947     

MQOA-WS05 M 1959     

MQOA-WS06 W 1955     

MQOA-WS07 W 1951     

13   6 5 8 

Table 1: Recruited patients and their participations 

5.3 METHODS 

In this subsection all applied methods within this study are described, including their literature 

background, their justification why the method was used, and implementation details during 

application. 

5.3.1 In-situ interview 

As one of the fundamental axioms in social sciences, it is stated that what people say they do 

and what they actually do is not always the same [144]. This counts for health habits too, and 

therefore in-situ interviews, a combination of contextual inquiry and observation, can tackle 

that issue and deliver interesting insights [144]. First, contextual inquiry consists of observing 

and talking with your participants in their contexts as they do their real daily activities, revealing 

participant’s practices and needs [147]. Second, participant observation is a method in which 

the observer joins daily life of the people under study, here in the role of researcher, observing 

things that happen and listening to what is said [148]. Before applying those methods it is 

essential to know what the central concern is, who, what, where and when to observe, and 

what to ask [147]. 

Besides the familiarisation with the participants and their context, the interviews started from 

basic facts of patients’ osteoarthritis, to how OA is affecting and changing their daily life, and 

ended with coping strategies and treatments. The following topics related to the central 

research question were tackled within the interviews: 

 Experienced problems regarding their condition 

 Impact on daily life, including affected activities of daily living 

 Coping strategies, including self-care practices and accompanying issues 

 Usage of technology as part of coping strategies 

https://www.tuwien.at/bibliothek
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For the interviews a guide was created, containing a checklist for necessary preparation tasks 

and a step-by-step code of conduction, comprising introduction steps to the interview, interview 

topics, example questions and post-interview doings. The developed guide is available in the 

appendix section 13.3.1. Given the complexity of human behaviour, it is impossible to notice 

and record in real time everything that is of interest to the researcher [144]. Thus, audio records 

of the full interview supplemented by photographs of specific objects and video records of 

actions were taken, which give the possibility for a better understanding of the interviewees’ 

environment and habits, e.g. to watch records multiple times with different observational focus 

and viewing point [144]. Six interviews took place at the homes of the participants, varying 

between 1 and 2 hours, resulting in 6 audio tapes between 30 and 50 minutes, 12 photographs 

of found objects and 7 video clips of interesting activities. Each interview was reflected upon 

by writing up positive and negative experiences and collecting points for improvement in the 

next session. Reflection notes on the conducted interviews are in the appendix section 13.3.5. 

5.3.2 Focus group 

Focus groups are a form of group interview that take advantage of communication between 

research participants and other group interaction in order to generate data for a specific topic 

or research question [145]. The discussions can provide information about a range of ideas 

and feelings that individuals have about the given issues, as well as illuminating the differences 

in perspective between groups of individuals [149]. The method is commonly used in the scope 

of health care and disease issues for exploring people’s knowledge, their experiences, what 

they believe, what they think, how they think and why they think that way [145]. The concept 

of the focus group was adapted here to accomplish an explorative discussion group for sharing 

experiences, ideas and thoughts. 

For recruitment, an invitation e-mail was created and sent to the participants of the interviews 

and other eligible patients, describing the goal and form of the oncoming study part (see 

appendix section 13.4.1). A guide was developed, containing goals, questions, preparatory 

and organizational tasks to do, (see appendix section 13.4.2). Patients were asked to bring a 

personal object that is meaningful and important in their daily lives regarding OA, with our 

intention to encourage discussions and break the ice [150]. Related to the central research 

question, the goals of this session were the following: 

 Finding out which kind of challenges people with HOA experience in their life and ADLs 

 How they are coping with those challenges 

 Gathering notions about existing methods and solutions 

Therefore, the session was split into 2 parts, first discussing general, specific and ADL-related 

impacts of OA, and second discussing people’s coping strategies, their brought-in objects and 

a prepared set of other available solutions and technologies. To have an easy start into the 
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discussion, the session was started with a write-down action, i.e. “Write down 3 impacts of OA 

on your life and activities”. The discussions were audio recorded and transcribed [145]. As 

recommended 5 patients participated, the session lasted about 2 hours with a short 10-minute 

break, and took place in an adequate conference room at the General Hospital of Vienna [145], 

[149]. The output was 2 audio records, together lasting about 2 hours. A reflection on the 

conducted focus group is in the appendix section 13.4.6. 

5.3.3 Workshop 

A design workshop is not a specific method itself, but rather a set of creative and collaborative 

activities, e.g. discussions, games or role playing, utilizing materials, e.g. Post-Its, cards or 

posters, and involving concerned stakeholders to create a participatory design process [146], 

[151]. The format of this session was an adaption of the concept of a Future Workshop, 

comprising a critique and fantasy phase [151]. In all phases small and large pieces of papers, 

i.e. Post-Its and Posters, were used to document and describe individual thoughts, opinions, 

and outcomes of the participants [151]. Discussions were audio recorded and transcribed. As 

in the previous session an invention e-mail was developed, describing goal and format of the 

session, and sent to eligible participants (see appendix section 13.5.1). Additionally, a 

conduction guide was developed, covering the session goals, conductional steps and 

preparative steps, as well as the required materials of the workshop (see appendix section 

13.5.2). 

The first phase of the workshop consisted of 2 subsequent critique phases on the topics 

“Problems of OA” and “Managing OA”, each starting with a poster session for gathering and 

prioritizing issues, followed by a discussion round. In this phase, participants criticised current 

situations and practices and clustered the outcomes into a number of problem areas [151]. 

The individuals wrote down their thoughts on a given issue on Post-It’s, i.e. impacts of OA on 

daily life in the first session, and management of OA in the second one. The initial broad topics 

were detailed and supported with specific areas found in the earlier sessions, e.g. detailing 

impacts of OA by problems in the household. At the end, the participants had to prioritize the 

given outcome by putting a red marker on their 2 most important concerns in the first session, 

and by marking good and bad management strategies in the second. Both poster sessions 

concluded with a discussion round of the previously mentioned issues. 

The second phase consisted of 2 fantasy phases, based on 2 scenarios on the topics “Ideas 

that will ease my life” and “OA website”, giving participants the opportunity to describe their 

wishes and thoughts under 2 defined scenarios. First, an empty page only showing the 

question “What can make the world for people with osteoarthritis easier?” for gathering 

people’s ideas, and second, a website context displayed by an empty browser window on the 

page with the aim to let participants describe a website that fulfils their needs. In the fantasy 
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phase, the participants create visions and come up with ideas about how to deal with the 

problems identified in the previous phase [151].  

10 patients confirmed participation, but due to sickness 2 dropped out. Finally, 8 patients took 

part in the session, which lasted about 2 hours, from which 15 minutes were for the 

introduction, 60 minutes for the first part, 30 minutes for the second part and proper breaks in 

between. It took place in an adequate conference room at the General Hospital of Vienna (see 

appendix section 13.5.3). The output of the session were 2 main posters (see appendix section 

13.5.4) covering issues of impacts and management, 1 audio record about 40 minutes of 

discussion,  16 filled prepared scenarios for ideas that can ease life and proper websites. 

Additionally, 2 study colleagues observed the session and produced 8 pages of written notes. 

The audio record was transcribed and all retrieved data, i.e. the transcript, the summary of 

posters and scenarios, and notes was structured and gathered in one document for starting 

coding within the thematic analysis. Reflection notes are in the appendix section 13.5.5. 

5.3.4 Data collection and preparation 

Through the 3 methods data was collected by audio recording devices producing audio tracks 

of talks and discussions, by video recording devices producing photographs of interesting 

objects and short video clips of actions, and by participants, facilitator and assistants producing 

written notes. Analogue material, such as written notes, posters, and prepared scenarios was 

digitalized, and the audio records were transcribed. 

5.3.4.1 Transcribing audio records 

Transforming audio records into written form is apart from a straightforward technical task, the 

first interpretive process within data analysis [152]. Regarding the study, its aim and applied 

methodological approaches, considerations and decisions must be taken into account in order 

to represent captured data [152]. Therefore, decisions regarding the level of detail, e.g. 

skipping non-verbal dimensions of interaction, data interpretation, e.g. distinguishing “I don’t, 

no” from “I don’t know”, and data representation, e.g. verbalization of “Hwarryuhh” as “How are 

you?” must be made [152]. 

As the languages used in the interviews were a varying set of German Austrian slangs, the 

audio data was transformed into standard German with respect to keeping found evidence in 

order to gain a better understanding and comparability. Typical slang words were translated 

into their German relatives. To enhance readability of the transcript, wrong grammar or word 

order were corrected. Talking artefacts, which add no more value to the transformed data, i.e. 

thinking pauses during the conversation, stammering as “Ähm, ähm,…”, repetitive use of 

words as “Yes, yes, yes”, half sentences used when searching for the right words like “How 

should I say it…”, “Let me say it as,…”, informal confirmations as “Yes, yes,…”, “Mhm”, “Aha”, 

“…, or?” and noises as coughing were shortened to the relevant information or, if possible, 
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omitted. Interesting non-verbal features, e.g. gestures pointing at a hurting finger, were added 

to the transcript. All adaptions during transcriptions were performed trying not to lose or change 

the meaning of what was said. 

Each transcription file names the source, i.e. the name audio file, length of the audio record, 

date of the session, e.g. interview or focus group, date of the transcription, name of the 

interviewer and transcriber and the used source and target language, i.e. German. The 

transcription files of the interview are named according to the code of the interviewee and the 

interviewee himself is represented through the information about gender and year of birth. In 

the transcription files from the focus group all participants are named with their study code, 

and all text parts are linked to those codes, linking passages with participants. Each transcript 

contains timestamps, marking the times within the audio record. Square brackets explain non-

recorded occurrences, such as pauses within sentences, unexpected interruption by pets or 

phone calls, and interesting gestures of the participants, e.g. pointing to a hurting finger. For 

the focus group, associated talks have their separate passages, and agreement or 

disagreement within discussion is mentioned in square bracket explanations. 

The appendix provides example snippets of the created transcripts for the interview in section 

13.3.2 and for the focus group in section 13.4.3. 

5.3.5 Thematic Analysis 

Thematic analysis is a qualitative research method for systematically identifying and organizing 

patterns of meaning related to the defined research question, so called themes, across data, 

on which the researcher retrieve insight and can make sense of collective and shared 

meanings or experiences [153], [154], [155]. The benefits of thematic analysis are its 

accessibility, which suits for multi-method research and non-qualitative experts, and its 

flexibility, which allows researchers to focus on data in various ways, e.g. from analysing 

meaning across an entire data set to examining a particular aspect in depth [154]. 

Before conduction, decisions regarding possible forms of method application and perspective 

of the researcher must be made, justified and consistently applied throughout the application 

[153], [154]. Choices must be made on what counts as a code or theme regarding to the 

research question, semantic or latent themes, inductive vs. deductive or theoretical approach, 

experiential versus critical orientation to data, and essentialist vs. constructionist theoretical 

perspective [153], [154]. Assuming a knowable world and reporting experiences and meanings 

of that world, for this study a more inductive, bottom-up approach will be taken, where codes 

and themes derive from the content of data itself, participant or data-based meaning will be 

prioritized, giving an experiential orientation and an essentialist theoretical framework [154].  
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A full thematic analysis was performed on the complete collected output of all user research 

methods. The data set consisted of the created transcripts, written notes, photographs and 

videos. Aligned to literature’s best practices, the following phases were conducted: 

familiarising with the data, generating initial codes, searching for themes, reviewing potential 

themes, defining and naming themes, and producing a final report [153], [154], [155]. 

Familiarization started while listening or watching the records and conducting the transcription. 

The data was studied multiple times with the aim to detect interesting items towards the 

research question and critically analysed about its meanings, involving considerations as “How 

participants make sense of their experiences?”, “What assumptions do they make out of their 

experiences?”, and “What kind of world do they reveal?” [154]. 

Through the initial code generation phase, codes that identify and represent features of the 

data related to the research question regarding different perspectives on what, why and how 

participants are saying and doing something, were generated [154]. For each code its 

corresponding source, e.g. text passage within the transcript, was marked and linked with a 

unique identifier, i.e. applied method, number of session and page. Derived codes were rather 

semantic, also called descriptive, staying close to the content of the data, instead of latent, 

also called interpretive, providing an interpretation of the given data [154]. For handling the 

collection of codes mainly Microsoft Office, i.e. Word and Excel, were used and MAXQDA was 

tried out. Examples of the initial coding are provided in the appendix section 13.3.3 for the 

interviews and in section 13.4.4 for the focus group.  

In phase 3, codes evolved to themes that “capture something important about the data related 

to the research question and represent some level of patterned response or meaning” [154]. 

Therefore, similar or overlapping codes were clustered into broader topics that result in sub-

themes and themes [154]. For giving a better overview on the set of themes mind maps were 

created, showing composition of themes down to its related codes. The appendix provides two 

mind maps, one for the coding outcomes of the interview in section 13.3.4 and one for the 

focus group outcome in section 13.4.5. The goal was to create distinctive themes that may 

stand alone, but also setting them in a natural order to show their relations and how they build 

on each other [154]. 

In phase 4, potential themes were reviewed, whereby first they were checked against related 

codes and their corresponding data extracts, and second they were checked against the entire 

data set to receive a distinctive and coherent set of themes capturing the most important and 

relevant elements of the data [154]. Within the review non-fitting codes were relocated, theme 

boundaries needed to be adapted, codes and themes were discarded, and themes were 

broken up or merged [154]. The key questions asked were “Is it a theme, or just a code?”, “Is 

it telling me something useful about the data set and the research question?”, “What does it 
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include and exclude?”, “Is there enough meaningful data to support the theme?”, and “Is the 

data consistent and not too diverse?” [154]. 

In phase 5, themes and sub-themes were defined and named [154]. The goal was to create 

themes that don’t try to do too much, have therefore a singular focus, directly address the 

research question, can be described within a few sentences, and aren’t repetitive or 

overlapping, but may be built on each other [154]. Furthermore, their names were chosen to 

be informative, concise, and catchy [154]. In this phase, data extracts for each theme were 

selected, which provides meaningful, compelling examples illustrating analytical points across 

the data set [154]. The quoted extracts build the structure of the analysis, and their 

interpretation and meaning regarding “what” and “why” they are interesting regarding the 

research question were explained in a narrative, describing manner to the reader [154]. 

Finally, the results were written up as a report, providing a compelling and clear story about 

the data based on the analysis and making an argument that answers the research question 

[154]. 

5.3.6 Persona 

In traditional development, user models, which personalize technology towards a given user 

group, are rarely used, and adoption rate of patient technologies is low in elderly age groups 

regarding suitability, perceived usability and anticipated benefits linked to the usage of the new 

innovation [156]. Nowadays, development must emphasize the special requirements of aging 

patients and their progressive worsening of physiological and psychological abilities [156]. 

Therefore, personas can be a proper methodology for capturing the conceptual model of the 

aging patient group with chronic illness and inform the design of technology in this area [156]. 

Without the use of personas, design decisions are often done without communication of 

underlying assumptions and without respect to the people who will use the product and how it 

is considered to be used [157]. Additionally, a persona helps to define for whom and for whom 

not the technology is designed for [157]. 

For this study one persona was created to identify and describe the potential target user and 

guide the definition of user scenarios and design of the prototype [156], [158], [157]. It 

represents a mash-up of potential users aggregating characteristics from different people, 

instead of a specific individual human [158]. The description of user’s characteristics is 

composed of text and image, which are generated for helping to understand, describe, focus 

and clarify the user’s goals and behavior patterns [158], [157]. Beside demographics, the 

persona not only includes a user’s name, photo, likes, dislikes, habits, background, 

expectations, key goals, prior experiences and anticipated behavior, but also how they think, 

feel and behave [156]. Input was derived from participant data and outcomes of the conducted 
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qualitative research [158], [157]. The illustration Figure 10 shows data that if available, it was 

considered for informing the persona [156]. 

 

Figure 10: Potential data informing the persona [186] 

5.3.7 User scenarios & design implications 

User scenarios are stories about the user doing an activity via a provided technology, giving 

details about the problem, motivation and solution [159]. The goal of those scenarios is to 

describe potential problems and a feasible technologic solution for it [159]. Based on the 

problems described in the persona, scenarios are derived, describing specific problems and 

their possible solution via a self-care technology. 

Beside the potential scenarios, the concrete design implications are described to reflect the 

unique user needs for a new technology. 

5.3.8 Prototyping 

For making the gathered data of this study matter and be visible, it is important to incorporate 

interesting findings into a conceptual model, i.e. a prototype [144]. In general, a prototype 

represents an initial implementation, the conceptual model of a system with the aim to learn 

more about a specific problem, it’s complexity, it’s surrounding context, and the possible 

solutions for that problem [160], [161]. Especially in software development, prototypes are 

used to stepwise replace specifications by implementation, effectively inspire and guide the 

design of technologies, gain a better understanding of the given requirements, i.e. through 
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reducing ambiguity, incompleteness and inconsistency of requirements, convey design ideas 

in relation to existing practices by supporting walkthroughs with stakeholders, avoid costs for 

a full product development cycle, or worse, avoid costs of developed product satisfying the 

wrong requirements [144], [160], [161], [162]. 

For this study, the method of rapid prototyping was applied upon the created persona, identified 

scenarios and designed implications. The aim of rapid prototyping is the identification and 

clarification of requirements by quickly building a cheap and simple prototype of a system in 

early stages of a project where user requirements are vague and poorly understood [161], 

[163]. In further research the produced prototype may be utilized as learning device for 

providing feedback to the project, and serves as a tool for experimenting with new ideas and 

safety factors in risky developments [163]. 

During implementation, first, a concept for the prototype is defined, describing its specific use 

case and workflow. For proper visualization of the concept, the method of sketching is applied, 

representing the major idea of the prototype. Furthermore, the consideration regarding the 

defined scenarios and design implications are stated. Finally, the workflows of the potential 

technology are detailed and supported by mock-ups.  
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6 EMERGED THEMES 

The purpose of the thematic analysis applied on the user research outcomes was to give an 

answer to the first part of the research question about which problems and challenges HOA 

patients experience and how they deal with it. The results are presented here in a structured 

form, as the final themes and subthemes evolved from the raw data. 

6.1 PROBLEMS AND IMPACTS 

Hand osteoarthritis make participants experience a set of disorders and problems. These 

issues put a higher burden on the life of each individual and affect their daily activities. 

6.1.1 Experienced disorders 

People with hand osteoarthritis suffer several disorders in their hands and fingers, namely pain, 

losing strength, deformity, stiffness, reduced dexterity, losing control and insensitiveness. 

6.1.1.1 Pain 

A common experience amongst participants was pain. One individual stated, “It is painful.” 

(IV04/1) and another described the condition as “It starts hurting me in the root joints of my 

fingers, in both hands.” (IV03/1). Pain may be permanent, “A permanent pain that is always 

there.” (IV03/4), or temporary “After doing specific activities for about 5 minutes, I can already 

feel the pain.” (IV06/05). Doing specific hand gestures become painful, and was described as 

“There are these gestures, when you have to grasp something, then I already can feel it.” 

(IV06/5), or “Grasping something with pressure is simply painful.” (IV04/2). Moreover, the 

resting position of the hand can be problematic, “If I am sitting here on the chair while watching 

TV with my hand on the arm of the chair, regularly there is no pain. But there are phases when 

it starts painfully stabbing me.” (IV03/2). 

6.1.1.2 Losing strength 

Another shared disorder is loss of strength in hands and fingers. Interviewees described it as 

“My main problem is the weakness of my hands.” (WS/2) and “The strength in my hands is 

getting less and less.” (IV05/1). Furthermore, reduced strength is affecting activities, such as 

holding, “I don’t have enough strength in my hands to hold something properly.” (IV06/2), or 

lifting up, “I experience the loss of strength in my hands when I am trying to lift up something.” 

(FK01-1/60). 

6.1.1.3 Deformity 

Concerns about the deformation of the fingers were widespread within the subject group. 

Deformity appears as thickening, “You can see it at my finger joints. They are thicker as 

normal.” (IV02/1), “Look here, at my two little fingers, they are thicker than the others.” (IV05/1), 

https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek


D
ie

 a
pp

ro
bi

er
te

 g
ed

ru
ck

te
 O

rig
in

al
ve

rs
io

n 
di

es
er

 D
ip

lo
m

ar
be

it 
is

t a
n 

de
r 

T
U

 W
ie

n 
B

ib
lio

th
ek

 v
er

fü
gb

ar
.

T
he

 a
pp

ro
ve

d 
or

ig
in

al
 v

er
si

on
 o

f t
hi

s 
th

es
is

 is
 a

va
ila

bl
e 

in
 p

rin
t a

t T
U

 W
ie

n 
B

ib
lio

th
ek

.
D

ie
 a

pp
ro

bi
er

te
 g

ed
ru

ck
te

 O
rig

in
al

ve
rs

io
n 

di
es

er
 D

ip
lo

m
ar

be
it 

is
t a

n 
de

r 
T

U
 W

ie
n 

B
ib

lio
th

ek
 v

er
fü

gb
ar

.
T

he
 a

pp
ro

ve
d 

or
ig

in
al

 v
er

si
on

 o
f t

hi
s 

th
es

is
 is

 a
va

ila
bl

e 
in

 p
rin

t a
t T

U
 W

ie
n 

B
ib

lio
th

ek
.

 

51 

or swelling “The pain is gone, but the swelling stays.” (WS/9). Another identified issue is the 

worsening progress, “The thickness has come, gets thicker and stays. It is getting more and 

more.” (IV05/10). After a high workload, deformation sets in “After heavy building construction 

tasks my hands got very deformed.” (IV01/1) and tends to progress “When I have worked too 

much, everything got swollen.” (FK01-1/46). 

6.1.1.4 Stiffness 

Stiffness is one more shared experienced disorder. One described it as an early symptom, 

“First, there is this stiffness.” (IV05/4), another patient pointed out its continuous progress “My 

fingers are stiff. First it was one, now the second finger is stiff.” (WS/9). Rigidity reduces the 

mobility of hands and fingers, “The fingers, and the joints, for example this one, is not mobile 

anymore. This other joint is nearly immobile.” (IV04/9), and limits hand functioning like bending 

“I can’t easily make fists anymore, when I have to.” (IV06/12). Participants experience stiffness 

in the morning after getting up from bed, as “In the morning I have this stiffness quiet long.” 

(IV03/1) and the habituation to it, as “In the morning, I partly have this stiffness, but I am 

somehow used to it.” (IV04/4). 

6.1.1.5 Reduced dexterity 

Participants reported a number of issues about reduced dexterity. One commented it as “I am 

less dexterous with my fingers.” (IV04/2), others described the cutback by a comparison with 

the past, as “It is exhausting, that I am not that dexterous anymore like in old times.” (IV03/7) 

and “I am less dexterous than in old times.” (IV06/18). A lower dexterity leads to low fine 

motoric skills, “Activities that need fine motoric skills are much harder to do.” (FK01-1/379), 

and problems when grasping fine objects. “Dealing with small, fine objects like coins is much 

harder when using fine motoric skills as the pinch grip.” (FK01-1/45). 

6.1.1.6 Losing control 

Another common view amongst interviewees was the loss of control in their hands and fingers. 

The loss of control manifests in unexpected hand motions, “I wanted to take my glass of water, 

but overturned it, because my finger or hand do not opened properly in time.” (IV01/7), issues 

when releasing an object out of the hand, “I wanted to put an object out of my hand, but I did 

not get my hand open anymore.” (IV01/5), and problems reopening the hand after closing it to 

a fist, “When I am making a fist and I afterwards reopen my hand, one finger hangs.” (FK01-

1/82). 

In addition, spontaneous retractions, “Sometimes I have the problem in my left hand that it 

retracts and I can’t open it anymore without help.” (IV03/8), and seizures, “There are these 

flashing seizures, and afterwards I can’t do anything more. I want to drop my tool, but can’t get 

the hand open anymore.” (IV01/3) may appear. 
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6.1.1.7 Insensitiveness 

Another reported problem was the change of sensitiveness. One participant described it as the 

loss of fine sensitiveness, “I have no more fine sensitiveness in my hands.” (WS/3), leading to 

problems when doing fine activities, as another stated, “That fine activities became very hard 

to do for me, because I don’t have the sensitiveness for that kind of fine activity anymore.” 

(IV06/5). Interestingly, the experience of insensitiveness lead to starting countermeasures 

against the condition at whole, as one interviewee commented on it, “Yes, there is this kind of 

insensitiveness. I am asking myself, why I have dropped this object unintentionally. That was 

the reason, when I talked to myself, that I have to start doing something against it now.” 

(IV01/3). 

6.1.2 Burden on life 

The sum of experienced disorders puts a high burden on the life of each individual. Performing 

activities in general becomes aggravated and limited, the progress of the disease continuously 

worsens, appearance of the hands and fingers leads to aesthetic discomfort and environmental 

conditions have an increased impact. 

6.1.2.1 Aggravating and limiting activities 

Suffering various disorders aggravates and limits doing activities. The condition appears while 

doing activities, as one participant commented on it, “When I am working or doing something, 

I start feeling it.” (IV02/10), whereas another interviewee just experienced the condition after 

exhaustive work, “I think, the effect of osteoarthritis is more related to exhausting activities. If I 

am just walking or cycling, I do not feel anything. However, if I am doing constructional work, I 

start feeling it.” (IV01/3). Longer lasting activities become troublesome, as one described it, as 

“Yes, of course. The longer I use my hands, the more it hurts.” (IV04/2), and another reported 

it, “If I am doing, for example some long lasting handicraft activities at my home, of course, my 

hands are hurting afterwards in the evening.” (IV05/08). One experienced it as a disturbance, 

expressed as “It is disturbing me by a lot of little activities.” (IV06/7), and tasks requiring 

strength in hand and fingers are aggravated too, “Activities that require strength in hands are 

hard to do.” (IV05/3). 

Those effects of aggravation lead to a need of more time for accomplishing, as one interviewee 

argued, “When my hands hurt, I need more time.” (IV05/7), or another described it, as “I am 

trying so long, until I successfully accomplish the activity.” (FK01-2/282). If hands do not 

function anymore as intended, exhaustion may set in, “It gets on my nerves that I can’t use my 

hands anymore as I used to.” (FK01-1/54), workload must be reduced, “Nowadays I am 

working less.” (IV01/1), and resting is required, “When I am working a lot with my hands it gets 

very painful for me, so that I don’t want to take anything anymore in my hands. It takes about 
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1 or 2 hours until the pain disappears, and in the meanwhile I drink a cup of coffee and eat 

some snacks.” (IV02/10). 

In addition, the disease limits social interactions. For example, shaking hands leads to pain, 

described as “When I am shaking hands, and the other is putting too much pressure on it, it 

hurts.” (IV03/11) or “If someone touches one of my hurting fingers when shaking hands, it hurts 

me even more.” (IV05/7). Even touching gets painful, “When I touch it softly, it hurts.” (IV06/18). 

Furthermore, activities cannot be done anymore, “I can’t do specific activities anymore, and I 

have to ask for help. That is something that concerns me.” (FK01-1/314), or the usual way of 

doing them must be adapted, “You can’t do things anymore as you want to do them, it is 

hindering me.” (IV02/11). For example, doing fine activities is limited, “These fine, exhausting 

activities, where you need your fingertips, are not possible anymore.” (IV04/7), and helping 

others with their work is not possible, “A friend of my son was asking me if I could help him 

with some constructional work at his house. But this kind of work is not possible anymore for 

me.” (IV01/5). 

6.1.2.2 Worsening progress 

A common experience amongst participants was that they are suffering a continuously 

worsening condition. One interviewee felt that the disease is evolving badly, “In the last years 

it was worsening. The more things I do, the worse it gets. It becomes worse over time and it is 

not stagnating.” (IV04/1), another one described it as a continuous process, “For me it is always 

progressing and it never stops.” (WS/10). This situation leads to frustration, “The main thing 

that is frustrating me is the progress. It started with my little fingers, afterwards spread to the 

ring finger, then to the joints. And it is still progressing.” (WS/13), and fear of spreading over to 

healthy fingers, “Nowadays I am afraid that it is spreading to the other healthy fingers.” (WS/4), 

or body parts, “It is somehow a sneaky process. I hope that it stops at my hands and it doesn´t 

affect any other body parts, because in my hands it is already awkward enough.” (FK01-1/67).  

Furthermore, the effect of the progress scares affected people, like the case of one 

interviewee, who reported to be afraid of losing hand functioning skills, as “It scares me. I am 

scared of losing functions related to my hands, for example, writing. Will I always be able to 

write? Will I always be able to do this or that? Those are my fears.” (FK01-1/369). Others are 

pessimistic looking towards their future without being able to move, “Someday it will happen 

that I cannot move anymore.” (IV04/8), they have accepted their helpless situation, “I have 

accepted it, as it is, because I think to myself that you can’t change it anyway.” (IV03/5), or 

they have stopped hoping for any improvements, “I have stopped hoping for improvement that 

my fingers won’t change anymore.” (IV06/17). 
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6.1.2.3 Aesthetic discomfort 

Opinions differed as to whether the changed appearance of the hands and fingers has a major 

influence on their lifes. Participants described the look of their hands as less beautiful, “You 

recognize that your hands are less beautiful than before, and that is constraining you.” 

(IV06/19), and ugly, “It is very painful and ugly.” (IV04/11). This is true for men too, as one 

argued, “For me, as a man too, I am considering it as ugly, and it is affecting my vanity. I am 

not that vain, but indeed, it is not very beautiful.” (FK01-1/391). Feeling uncomfortable leads 

to hiding the problem, as one put it, “And so I am trying to avoid that someone else can see 

my hands.” (FK01-1/393), and another one commented, “Sure, just look at my gestures, I try 

to hide my hands automatically. I realized that my hands are not that beautiful anymore, and 

that constrains me.” (IV06/19). Hand gestures are adapted to feel comfortable within society, 

“I have developed my own gestures, how to hold my hands, so that not everyone sees my 

problem immediately.” (FK01-1/110). However, others considered this concern as a minor 

problem, “To be honest, the appearance is my smallest problem.” (FK01-1/385), or easy to live 

with, “I have always been honest about it. What I have, I have, and everyone else needs to 

accept that too. And it is not that bad, I have already seen worse.” (IV02/12). 

6.1.2.4 Environmental impact 

Another shared problem is the increased impact of environmental conditions. This impact 

manifests in higher weather sensitivity leading to pain, as one participant commented it, 

“Depending on the weather, my hands are hurting and I need more time for doing activities.” 

(IV05/7). Cold, “Yes, when it is cold, it hurts and stabs more.” (IV03/6), and wet conditions, 

“Now in the winter, around autumn and winter, this wetness is very, very bad.” (IV06/3), worsen 

the individuals’ situation. Particularly, the mixture of cold and wet has a strong impact, “For me, 

my condition is depending on the climate. If it is wet and cold, my condition is extremely 

adverse.” (WS/2). In addition, strong wind has adverse effects, as one interviewee argued, “If 

there is wind, it is extreme, and I can’t move my fingers anymore.” (WS/5). 

6.1.3 Affecting daily activities 

Beside the higher burden on life, hand osteoarthritis affects activities of individual’s daily 

routines. Four subthemes emerged, describing and gathering the found concerning tasks, 

namely handling objects, household chores, personal duties and mobility. 

6.1.3.1 Handling objects 

A number of issues emerged regarding the handling of objects with hands and fingers.  

6.1.3.1.1 Heavy objects 

Participants reported troubles when dealing with heavy objects. One felt that holding a heavier 

object is painful, “When I am holding a heavier object, it hurts me.” (IV02/2), others described 
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problems lifting up a heavier object, “Holding or lifting up something heavy, just by using your 

fingers, hurts me.” (IV04/5) and “I have problems lifting up heaving objects, and partly I have 

also problems holding such objects.” (WS/3). As an example, carrying a bucket of water is 

troublesome, “Lifting up a bucket of water for cleaning hurts me. And this is an activity I have 

to do daily.” (IV06/3). For mitigation, people try to use their second hand as help, as one put it, 

“Holding heavy objects is only possible with both hands.” (WS/1), and another commented, 

“Holding something heavier than 2 or 3 kilos is painful. So I try to avoid holding it, if it is possible, 

or I use both hands, that also works sometimes.” (IV02/2). 

 

Figure 11: Holding heavy water cooker (IV06) 

6.1.3.1.2 Small and fine objects 

Another reported concern pointed to the handling of small and fine objects. As one interviewee 

put it, “I can’t work with fine, small objects anymore.” (IV04/2), because dexterity is gone, “I am 

too unhandy for handling fine, small objects. It is not that I am handicapped. I can grasp them. 

I can grasp them quickly, but my dexterity is gone.” (IV04/9). Especially grasping small objects 

become harder, “It is already hard for me to grasp something that has no wider surface or 

handle to grasp with.” (IV06/10), for example preparing pills, as one participants argued, “When 

I am handling small objects, like preparing my medication pills, I have problems grasping them, 

and sometimes they are falling out of my hand.” (IV03/7). Moreover, lifting up thin things gets 

more difficult, “When I am trying to lift up something thin, I am working hard.” (FK01-2/73). One 

participant described an example when cleaning up small and fine objects from the floor, 

saying “When I have to lift up or grasp pieces of broken glass, such fine or small objects, like 

grasping coffee beans on the floor when I have dropped them, lifting up those small things is 

hard for me.” (IV04/9). 
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6.1.3.1.3 Pressing buttons 

Pressing the expected button on a remote control or smartphone becomes burdensome too. 

As one interviewee said, “I can only use the remote control when the buttons are bigger. If they 

are small, my fine motoric skills are not good enough. Also my fingers are bigger today, and 

you don’t have the grasp anymore.” (IV06/12). Furthermore, if a button is hard to press on like 

on a steam iron, that may be painful, “Ironing painfully hurts me. I have an iron, where you 

have to press a button for releasing the steam. I feel that and it hurts extremely.” (IV06/5) 

6.1.3.1.4 Dropping objects 

A recurrent theme was a sense amongst participants that they unintentionally drop objects. As 

one put it, “I realized it myself, I am letting things drop a lot.” (FK01-2/383). Opinions differed 

on the cause, for example, one explained it based on reduced dexterity, “Because of my 

reduced dexterity, wet things are slipping from my hands more often.” (IV04/3), whereas 

another one feels a stabbing pain before, “I feel a stabbing pain, so I need to open my fingers 

for a short time, and then it drops.” (IV03/3). Even knowing the problem doesn´t prevent it from 

happening, as one interviewee said, “My fingers just release the object I am holding. Even if 

you concentrate to keep holding it, it drops from my hand anyway.” (IV06/8), and another 

suggested that holding something tighter is painful, “To avoid dropping things I hold them more 

tightly. Indeed, the pain increases, but it keeps at a specific limit and does not exceed it.” 

(IV03/2). Furthermore, dropping things may damage them, “It is quite hard for me to let things 

drop occasionally. I am always hoping that they do not get damaged, and sometimes I manage 

to catch them at least.” (IV03/10), and possibly gets you in awkward situations, “Dropping 

things is embarrassing enough, when it happens. It happens occasionally and it makes me 

feel uncomfortable.” (IV03/4). As examples, people mentioned dropping plates when carrying 

them, “It happened already to me that sometimes in the evening, something dropped from my 

hand. I was not able to hold it longer anymore. A plate or something like that.” (IV03/2), or 

glasses while cleaning them, “For example, when I am washing glasses. The last time when I 

was drying a glass, it just dropped from my hand. Back then, I never dropped something and 

my plates were complete. It is just happing now. Moreover, I get angry by that, although it is 

not my fault. That’s a big issue for me.” (WS/3). 

6.1.3.2 Household chores 

A number of problematic issues were related to tasks in the own household. As one interviewee 

put it, “When doing my daily household chores I am always feeling my osteoarthritis.” (IV06/13). 

Additionally, the time for completing responsible task extends, as one described it, “I am doing 

the household chores, and nowadays I have less time for the same work than back in days 

when I had a regular job. Everything works slower and I am at full capacity.” (IV02/6). Doing 

household chores includes several daily routines that put a load on hands and so, it become 
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troublesome for people suffering hand osteoarthritis. As one participant summed it up, “I am 

very ambitious and just like most people, who like to have everything cleaned up, I am 

struggling with my household chores. For example, those activities in the household, like 

cleaning the car, rearranging things and putting in or taking out stuff or lifting up stuff in the 

supermarket. All these activities happen very often each day, and I am mainly doing them first. 

And that keeps my hands under load.” (IV04/3). The following subthemes of kitchen work, 

opening packaging and screw plugs, tidying up, shopping, gardening and handicraft gather 

found issues of specific activities in the household. 

6.1.3.2.1 Kitchen work 

Participants shared concerns regarding activities related to kitchen work, as one reported, the 

increased effort on it, “It really makes me angry. I like to cook, but it is too laborious nowadays.” 

(FK01-1/48), and another described troublesome cake baking nowadays, “Last Sunday I 

baked a cake, and while stirring and holding the mixer for a longer period, I felt the pain. Back 

then, I was able to prepare the pastry with my hands, but that is difficult today.” (IV06/11). One 

interviewee summed up the burden of activities in the kitchen, especially when preparing for 

many people, “In the past I organized a lot of parties, but today I am trying to avoid that, as 

long as possible, because it hurts me and it is no fun anymore. Just the thought of taking about 

20 plates in my hands and bring them from A to B already hurts me. Preparing dinner for about 

40 people, cooking, carrying stuff around, preparing the table, those activities are painful to 

me. Still I do them sometimes, but with pain.” (IV04/6). 

Another one reported lifting up a pot of water, “I realize it when I fill a pot with water and try to 

place it from the sink to the stove. That is hard for me to do.” (IV06/7), and taking out the baking 

tray, “Taking out a baking tray, especially if there is more stuff on it, I really have to give 

attention that I am using my left hand properly, like the right hand, so that I have less trouble.” 

(IV06/11), as problematic. Cutting food like hard vegetables, “Cutting vegetables is an agony. 

I don’t like to do that.” (IV04/7), or hard fruits, “It is very hard for me to cut fruits.” (FK01-2/359) 

becomes troublesome too. Carrots or melons are an example of this, “Cutting. Cutting 

something hard brings me trouble, like a carrot or a melon.” (IV06/8). Problems when eating 

soup with a spoon were reported as an issue by one participant, “I am very limited. I can’t hold 

the spoon and eat the soup with it.” (WS/9). 

6.1.3.2.2 Packaging 

Other issues focused on the opening of packaging and screw plugs. An interviewee reported 

sticky packaging as problematic, “All those packaging that sticks together, opening them is 

nearly impossible. Allegedly, they should be easy to open, but I do not get it open. I do not 

have the strength and it is exhausting. I have to use a scissor or knife.” (IV02/2), and another 

one has trouble when pulling an opening flap, “There are some milk cartons where you have 
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just to twist their cap to open it. However, others have such a flap inside that is quite hard to 

open. I am struggling with that flap.” (IV05/11). Especially opening screw plugs gets difficult, 

as one participant said it, “Today on public transport I had a bottle of water with me, but I was 

not able to open it.” (FK01-1/321), and another explained, that “Already the opening of a bottle 

of milk or mineral water is difficult for me.” (IV02/2). As a possible solution, one interviewee 

switches to tap water, “I have to drink tap water, if I cannot open the mineral water bottle.” 

(IV04/11). The disorders of pain and reduced strength in the hands cause the problems. One 

described the reduced strength saying that “Opening screw plugs is painful for me. It is very 

difficult. The smaller the cap, the harder it is to open it, because you need more strength.” 

(IV06/9), and another reported the pain as an underlying issue, “When I opened a bottle last 

time, I felt the pain. When I am holding it in my hand, and twist the cap with the other one, it 

hurts in both hands.” (IV03/6). 

6.1.3.2.3 Tidying up 

Interviewees described concerns regarding tidying up and cleaning, as one put it, “Tidying up 

is awful for me. But nevertheless I have to it.” (IV04/7). Especially cleaning windows, “Yes, I 

can’t clean our windows anymore.” (WS/10), polishing cutlery, “Polishing cutlery is impossible 

for me. I really cannot do that anymore. It is not laziness. It is the thought of polishing 30 forks 

with a special cleaning powder. No way, that is impossible for me.” (IV04/7), or cleaning fine 

things are problematic, “I try to avoid uncomfortable activities, like cleaning fine things, but still 

someone has to do it, and that is me.” (IV04/7). 

6.1.3.2.4 Shopping 

Participants mentioned problems regarding activities related to doing the shopping. One felt 

that lifting up products is difficult, “It is difficult for me to lift up or take out products from the 

shelf when shopping.” (IV04/4), another one has problems dealing with coins, “I always have 

some coins with me, but they must be bigger than 10 cent coins, otherwise it is too difficult to 

handle them.” (FK01-2/44). Furthermore, bringing home the bought products raises its own 

issues. A trolley may be useful, as one commented, “I know it looks a bit awkward in the 

beginning, but I take a trolley to carry my shopping bag home. You get used to it.” (WS/2), but 

another participant described hand problems after pulling the trolley, “I use a trolley to carry 

my stuff from shopping back home. Then I stand in front of my entrance, but my fingers feel 

that strange, and I cannot open my hand anymore for unlocking the door. Then I have to wait, 

do some exercises, and then it is fine again.” (WS/3). Another interviewee feels the pain when 

carrying the shopping bag home, “I realized that when I am carrying home my shopping bag 

from the supermarket, I used to do it with one hand in the past. However, today I have to 

change hands about 20 times. Otherwise, my fingers would start hurting. When one hand starts 

hurting, I change to the other hand, and vice versa.” (IV03/3). 
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6.1.3.2.5 Handicraft 

More shared concerns amongst the interviewees were handicraft related activities. Issues 

varied from putting together furniture and hanging up pictures, “For example, putting together 

a new office desk is a difficult task for me, or hanging up a picture, that is also painful. Just 

lifting the picture up with my fingers is already really painful.” (IV04/5), to hammering in a nail, 

“Yesterday, I tried to hammer in a nail on top of the door. Already holding the nail with two 

fingers was difficult. And then the hammering was even more difficult.” (IV06/10) and screwing, 

“In the past, for example, it was easy for me to screw or unscrew, when I have to do some 

handicraft or repair work at home. But today I can’t do that anymore with my bare hands.” 

(WS/2). Especially after a long handicraft work, problems occur, “When I am doing some 

handicraft work for a longer time I get problems and one of my fingers retracts and doesn’t 

move anymore. I can’t even hold the tool in my hand anymore, because my hand is cramped.” 

(IV01/1). Furthermore, fine handicraft tasks become burdensome, like sewing, “I have 

problems when doing fine handicraft tasks, as sewing.” (IV04/2), grasping for a needle, “When 

I want to grasp a sewing needle, and I start trying, I already feel the pain.” (IV05/5), and dealing 

with improper scissors, “Using a simple scissor is difficult for me. The smaller the scissor, the 

harder it is to use it. I am working in the kindergarten, and there I have to handle scissors for 

kids. If the handle does not fit my fingers, it is a big agony for me, what I have to go through. If 

I get stuck in the handle, and cannot put my fingers out again, the pain increases.” (FK01-

1/382). 

6.1.3.2.6 Gardening 

Gardening activities was another problematic household chore mentioned by the interviewees. 

One felt that pain occurs after some time, “Yes, my hands hurt after I work in the garden for a 

while. Then I have to stop, because of the pain, it is impossible to continue.” (WS/13), whereas 

another has general problems working outside in the garden, “Gardening, for example, is 

impossible today. No way, forget it. I tried it with gloves, but I still do not like to do it. All these 

activities with wetness, coldness, soil, and leaves are very bad.” (IV04/8). Particularly, digging 

holes, “In the garden some activities are impossible today. For example planting flowers, if you 

have to dig a hole, especially a bigger hole, forget it. It is too difficult.” (IV06/12), or pulling out 

weed, “I cannot pull out weed anymore, because it is just too painful for me.” (IV02/3), were 

mentioned. 

6.1.3.3 Personal duties 

Participants reported problems within activities regarding their personal duties, comprising 

personal hygiene, clothing, writing and paperwork. 
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6.1.3.3.1 Hygiene 

Personal hygiene was a wider topic consisting of various issues, namely washing hands, 

brushing teeth, putting on make-up and shaving the beard. One participant commented that 

washing hands with cold water is painful, “Usually the water out of the pipe at my home is really 

cold in the first moments, and I need to let it flow a bit. And when I am trying to wash my hands 

with such cold water, it is very painful.” (FK01-2/270). Another one even preferred to stay dirty, 

instead of washing his hands with cold water, “When I need to clean my dirty hands with cold 

water I cannot do that and prefer to stay dirty. For example, I am somewhere and I have to 

wash my hands with cold water. That is horrific for me.” (IV04/6). Another problem was about 

brushing teeth, as one interviewee put it, “My problems start in the morning, when I am trying 

to brush my teeth.” (WS/4). Using an electric toothbrush may be helpful, whereas using a 

normal one can be painful, “Last time my electric toothbrush went out of battery, and I took the 

normal one. I nearly was not able to brush my teeth. It was stressful and painful.” (IV02/8). 

Women described putting on make-up as problematic, as one put it, “I have problems when 

putting make-up on. I have problems holding the tissues or brush, and I realize about my 

clumsiness.” (IV04/2), and another stated, “Yes, with these fingers, putting on my mascara is 

nearly impossible in the morning.” (IV06/5), whereas one man described shaving his beard as 

an issue, “In the morning, when I have to shave my beard with the electric razor and don’t 

know how to hold it, then I have to do my exercises first. Even when it is possible nowadays 

to stay unshaved some days, I need to shave my beard sometimes. And when I do, my electric 

shaver is too heavy.” (WS/2). 

6.1.3.3.2 Clothing 

Clothing was another issue expressed regarding personal duties. Interviewees described tying 

shoelaces as problematic. One felt that it is more difficult to tie shoes, “It is hard to tie my 

shoes.” (IV06/19), whereas another one reported it as painful, “Yes, tying shoes is painful. This 

is such kind of activity, when you have to tie something tightly together that gets quite painful. 

It is hard to keep the pressure in your fingers, have the fine motoric skills, hold it and make a 

bow.” (FK01-2/306). Furthermore, putting on clothes with buttons or zipper is troublesome. 

One experienced problems with buttons, “I have problems when dressing up, like closing 

buttons or tying shoes laces.” (WS/4), whereas another one struggles with the zipper, “I am 

also struggling when pulling the zipper.” (FK01-1/376). One more interesting finding was about 

wearing rings. As one interviewee put it, “Oh yes my rings. I got them as a present last 

December, but because of my deformations they don’t fit anymore today.” (IV06/3). Another 

participant reported problems putting on gloves, “My fingers are already so deformed that I 

cannot even put on my gloves.” (FK01-2/209). 
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6.1.3.3.3 Writing 

Writing was an additional issue that was mentioned by the participants. Some interviewees 

reported typical writing with a pen as painful. As one put it, “Writing with the pen is usually 

painful and restricts me. Although I am still able to write, it is painful.” (IV04/2). Especially 

writing over an extended period is troublesome, as one described it, “It is restricting me when 

writing, and I am afraid that once a day, I will not be able to do my signature properly anymore. 

But also writing over an extended time is a problem.” (IV06/1), and another participant said, 

“But when I have to write over an extended period of time, for example, if I want to write a 

letter, then it is getting painful. If it is taking more time, I feel it strongly.” (IV02/3). As mitigation, 

the right grip of the pen is important, “Before I start writing I figure out the right position of the 

pen in my hand.” (IV06/2). Even electronic devices for writing have their issues. One felt that, 

“I can’t write on a normal keyboard over an extended period.” (IV05/3), and another interviewee 

had problems with the hand gesture for writing, “I have problems when writing with the 

computer keyboard, because I can’t hold my finger up long enough.” (IV03/2). Furthermore, 

writing with the small keyboard of a smartphone is burdensome, as one put it, “Yes, I often 

miss the letters when writing on a small keyboard like on my smartphone. Some letters that 

are close to each other are hard to point on with my fingers.” (IV03/7). 

6.1.3.3.4 Paperwork 

As last subtheme, interviewees mentioned diverse activities concerning paperwork and office 

work as troublesome. One participant reported difficulties when dealing with paperclips, “Using 

paperclips is hard for me. All such small things are hard for me.” (IV06/10), or using a computer 

mouse, “Using a computer mouse, after a specific amount of time, I start to feel it. When I try 

to click on the button with my finger, it is hard.” (IV06/12). Another interviewee experienced 

problems reading the newspaper, “Back then I was able to grab the sheets of the newspaper. 

That is not possible anymore. I realized it last time when using public transportation, I took the 

newspaper and wanted to read it, but paging forward did not work.” (FK01-2/75). 

6.1.3.4 Mobility 

As last impacted area of specific activities, participants brought up issues regarding their 

mobility, comprising opening doors, driving a car, using public transport and doing sports. 

Opening doors becomes hard in two ways. First, turning the handle or knob gets difficult, as 

one put it, “I am lacking the strength in my hands, and sometimes I cannot even turn the door 

handle.” (IV04/2), and another one felt that “It is very difficult for me to open doors, especially 

with a turning knob. Doors or windows that are already harder to open, doing the twisting 

gesture is difficult and gets more difficult over time. In the past it was easy, but now it gets 

more and more difficult.” (IV06/9). Second, using and turning the key is not that easy anymore, 

as one participant said, “I have problems turning the key to open a door.” (IV03/7), and another 
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one described the problem of holding the key properly, “Yesterday, at our letter box, we have 

a small key for it, it was very difficult to open it, already holding the small key in my hand, if 

there is no proper wide surface for holding,  is very difficult.” (IV06/10). 

Additionally, the condition affects getting from A to B. When driving a car, a participant reported 

problems when turning the wheel or changing gear, “When I am trying to reverse out my car 

from the parking lot, I have to move the wheel faster, and I feel it in my right hand. And 

sometimes, I feel it when changing gears too.” (IV06/13). Another describes the air condition 

and driving for a longer period as issues, “I realized it when I drive my car and the air from the 

AC streams directly on my hand. That is bad. Also when driving my car, if I am driving a lot, up 

to 3 hours a day, after such a long time you end up holding the wheel very cramped, and that 

hurts. So I often try to drive with one hand only because my hands hurt.” (IV04/3). Using public 

transport can be burdensome too, as one put it, “It is impossible for me to hold on in the tram 

or subway, especially when it is braking hard. Sometimes the handles are also too high for 

elderly women, like in the old trams. Once, I was stuck in the entrance, and two people pulled 

me in. That frightened me. So I am only taking the tram if it has a lower entrance, otherwise I 

have to wait for one.” (WS/3). 

Furthermore, interviewees mentioned concerns regarding sport activities. One mentioned 

problems using the brakes of the bike, “I don’t want to stop doing sports, but especially when 

riding my bike or doing mountain biking is hard to use the brakes. After 3 hours my hands hurt 

a lot, I cannot undress myself anymore.” (WS/4). Another one has trouble holding the Nordic 

walking sticks, “I am doing Nordic walking, but holding the sticks got difficult. The left hand is 

fine, but with the right hand I cannot hold the stick properly.” (IV06/12) 

6.2 COPING STRATEGIES 

The second broad theme emerged from discussions about counter measures and coping 

strategies interviewees conduct to deal with their condition. Those coping strategies consist of 

self-care practices, use of additive tools and professional help. 

Participants shared the perspective that counter measures should start as soon as possible, 

as one put it, “You should start coping with it before you experience difficulties.” (FK01-1/274), 

and another one recommended, “I just can recommend everyone that in the very beginning - 

which is earlier then I started - you better visit a doctor, otherwise it will get bad soon. By 

starting to deal with it early, you maybe can delay it or it even never starts to be painful.” 

(IV02/11). Indeed, early coping happens rarely, as one experienced, “As long as you are doing 

quite well and everything works, you don’t even think about that, that you cannot do some 

activities anymore, and so you don’t start coping with it. That is our problem.” (IV02/7), and 

others underrated the occurring issues, as one said it, “In the beginning, when you recognize 
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some problems, you think to yourself, that hurts a little bit, but it will pass away anyway.” (FK01-

2/164), and another commented, “In the beginning, it started with some constraints in activities 

in the morning; your fingers aren´t properly mobile. However, I really underestimated it, and 

thought to myself that it will go away, that this is nothing, and that it is no problem. But today, 

if I did not start coping with it, back then, it would have been much worse.” (IV01/10). An 

obstacle to start early coping is the difficulty to recognize osteoarthritis, as one described it, 

“Osteoarthritis develops sneaky, you will not recognize it.” (IV01/2). Others described the 

problem of relating the effects in the beginning to the condition itself, as one put it “You will not 

recognize it properly. Sometimes you get an awkward feeling in your hands but you do not 

relate it to the osteoarthritis. It is painful, but in the next moment it is gone, and then it vanishes 

from your mind.” (IV02/12), and another one explained, “In the beginning I didn´t recognized 

it. First, I saw that my finger became deformed and I thought to myself that something was 

wrong. Later on, I also felt some kind of pain. But in the beginning there was just the changed 

appearance of the finger that made me thoughtful.” (IV02/4). 

Opinions differed on the reasons why interviewees started with counter measures. One started 

because of the insensitiveness in the hand, “Yes, there was some insensitiveness, and I asked 

myself why this thing just dropped from my hand. That was the reason why I talked to myself 

and decided to do something against it.” (IV01/3), another one because of the pain, “I started 

coping with it by myself because the pain in my hands increased more and more.” (IV05/9). 

Furthermore, to cope with osteoarthritis properly, you need a high level of motivation and 

ambition, as one put it, “When you believe in something, that it will help you, you should not 

be too lazy to do it. I want to try it and I want to help myself. That is - you know it - that is 

ambition. You need ambition to cope with our disease.” (FK01-2/208).  

Interestingly, the discussions showed that coping strategies and their results vary and depend 

on the individual. On one hand, every person needs to find the proper practices and tools, as 

an interviewee put it, “I believe that if the curd works fine for you, that doesn´t mean that it 

works fine for someone else. So sometimes, a medication works fine for someone, but not for 

the other one. People react differently to different aids, maybe for someone even both aids 

work fine. But, I guess, everyone must try and find it out for himself.” (FK01-2/191). On the 

other hand, individuals must believe in their coping strategies and have a positive attitude 

towards it, as one suggested, “It is very important to have a positive attitude towards your 

coping strategy or tool. You must believe that it can help you. You should not decline it instantly 

and tell yourself that it will not help you. You have to think positively.” (WS/12). 

Nevertheless, even trying out the many possible counter measures cannot fulfill the hoped 

expectations or stop the progress, as one put it, “To be honest, until now, nothing helped me.” 

(WS/9), and another one described, “Yes, I tried galvanic baths, I tried everything, ultrasound, 
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paraffin, medications for my joints, expensive stuff you can buy in the pharmacy. Moreover, 

you have to buy it all with your private money, like various crèmes, or a smooth ball for 

exercising. I tried applying cold packs too, but still, my finger got stiff.” (WS/9). 

6.2.1 Self-care approaches 

Participants mentioned various practices of self-care activities to mitigate and cope with their 

condition. They change their behavior, do exercises, research and increase their knowledge, 

ask others for support, adapt their nutrition and apply ointments and curd. 

6.2.1.1 Behavioral changes 

As osteoarthritis sets in and shows its first disorders, participants reported changing their 

behavior to mitigate upcoming problems. Those changes manifest in various approaches, such 

as habituation, adapt handling, self-protection and changing their environment. 

Participants shared perspectives on getting used or not recognizing their condition anymore, 

as one put it, “In my opinion, I am already used to the problems.” (IV04/4), and another one 

mentioned, “Most problems I do not recognize anymore.” (IV02/8). Other interviewees 

suppress upcoming problems, “Somehow, I managed to suppress the pain in my head.” 

(IV03/6), or distract from them, “I am only a human and I have to do a lot of things every day. 

I try not to give too much attention to the pain in my hands, so that I can do all things. That 

keeps me mobile and helps me compensate my problems.” (FK01-1/292). 

Shared approaches to reduce problems are reducing workload, “Since I started doing 

exercises and reduced daily work load my hands are doing much better.” (IV01/9), having 

breaks, “I simply started having more breaks, and that works fine.” (FK01-1/14), and stopping 

tasks before troubles occur, “When I get the feeling that an activity will become painful, I stop 

it earlier.” (FK01-1/14). A participant mentioned giving hands a regular rest or else switching 

to easier tasks, “Usually I stop working with my hands after half an hour to give them a rest. 

There is no other possibility for me how to handle it, only making breaks. In my occupation, it 

is rarely possible to stop working and have a break. Therefore, I switch to activities with less 

hands involvement, but still there are a lot of activities that can be painful.” (IV06/5). Another 

behavioral adaption is doing activities more thoughtfully, as one put it, “I have to do activities 

more thoughtfully. Just before starting, I think about how I will do that now, what is the best 

way for me to do it, and what will be the easiest way for me.” (IV06/14), and added, “I have to 

think and try a lot before doing activities like writing. Generally, before most activities, I have 

to think about how I can do them, and that is a big restriction and strain for me.” (IV06/2). 

Others try to be more careful, “I try to treat and use my hands with care as much as possible.” 

(IV04/8), and do tasks slower, “I keep going on with my activities as before, just doing them a 

bit slower, more carefully, and indeed with a bit of pain.” (IV03/9). Activities that are 

uncomfortable to do or lead to problems may be avoided, as one interviewee described it, 
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“Some activities are uncomfortable to do nowadays. I don’t want to say that it is painful, but 

uncomfortable, and usually you avoid uncomfortable activities.” (IV02/11), and another one 

commented, “I automatically avoid some activities. Maybe because I know what will lead to 

difficulties or will be painful, so I avoid them automatically.” (IV03/9). 

Another reported behavioral change is that participants adapt the way how they are doing 

activities, as one described it, “Yes, you manage it yourself. You help yourself, and you are 

doing your activities somehow different and you do that automatically.” (IV06/9). For example, 

one interviewee reordered stuff to have easier access, “Rearranging things helped me a lot. 

Putting things you often need to the top, and things your rarely need to the bottom.” (WS/10). 

Furthermore, adapting to new hand gestures is common to relieve known problems, as one 

said, “I try to relieve painful fingers when doing activities.” (IV06/14). As examples, participants 

accommodate their gestures for holding a key, “You adapt proper grasping techniques 

immediately. I do not know how I did it in the past, but now I hold the key differently with my 

whole fingers, and not just the fingertips.” (IV04/5), or carrying a stack of plates, “I grasp and 

use things differently today. For example, you would take the stack of plates like this, but I take 

it differently using my whole hands, not only the fingers. I am adapting the handling when 

grasping to relieve my fingers. Otherwise, I would feel the pain in my outer joints immediately.” 

(IV06/6). Instead of using only the fingers for getting grip on something, people try to use their 

whole hand. Participants mentioned examples when holding a cleaning tissue, “I try to hold the 

cleaning tissue with the whole surface of my hand, so that my fingers are relieved.” (IV04/6), 

cutting vegetables, “Holding a carrot while cutting it can be painful. Instead of holding it with 

my fingers, I use my whole hand, but then I need much more time.” (IV05/7), and opening a 

can, “When opening a can, I try to use the full surface of my hand instead of my fingers. I try 

to put on pressure with my hand surface, because otherwise I would have to twist it with my 

fingers, and they are too weak for doing that.” (FK01-2/304). 
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Figure 12: Lifting up a pot with both whole hands (IV06) 

Interviewees try to avoid troublesome gestures, “There are some gestures I try to avoid, if 

possible.” (IV02/8), and avoid involving problematic fingers, “If a single finger hurts, I try not to 

use it and skip it for a specific activity. I try to move it away and not use for grasping.” (IV06/14).  

 

Figure 13: Relieving problematic fingers when holding plates (IV06) 

If one hand is still healthy, participants use it as support for doing their tasks, as one said, “I 

realized that my left hand automatically supports my right one.” (IV06/11), and another 

commented, “If I cannot open something with my right hand, I try to do it with my left one.” 

(FK01-2/294). One tries to load balance on both hands, “For specific activities that are 

automated with my right hand, I try to use my left hand to achieve a better distribution of load. 

For example, when I am grasping something or lifting up something, I try to avoid using always 

the same hand and do it with my left hand. ” (IV01/13), and another relearns several activities 

from the main to the second hand, “Relearning activities, like writing or sewing, from one hand 

to the other is very hard. I have been good at handicraft tasks, and relearned a lot from my left 
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to the right hand. However, specific activities, like cutting out something or holding a spoon 

properly, are still not possible for me.” (WS/10). 

Another behavioral adaption is to change for a more comfortable environment. That includes 

warm rooms at home, “It should just be warm, warmness makes it comfortable. Warm rooms, 

if you are going from room to room, carrying a heavy ladder around, it would be much more 

comfortable if it is warm rather than if it is cold.” (IV04/10), warm climate, “Last time in America 

the climate was much hotter, and I had no problems with my joints. I guess the temperature 

plays its role.” (IV03/6), and for example having more holidays in the warm south, “If I am on 

holidays in the south, wetness is no problem. If it is warm, I feel better. The deformities are still 

there, but the pain is reduced and I have fewer or no problems at all.” (IV05/2). 

6.2.1.2 Exercising 

A widespread coping strategy of the participants is staying active, keeping your hands active 

and doing exercises or sports in various forms, as one put it, “I just can repeat it, keep on 

moving and stay active, that is the best you can do for yourself.” (FK01-2/461). 

Participants shared the practices of keeping their hands active, stretching them or warming 

them up. One interviewee just keeps the hands active, instead of doing exercises, “I don’t do 

specific exercises, but I try to keep my hands active.” (FK01-2/145), for example while watching 

television, “While watching TV I try to keep my hands active and stretch them.” (FK01-1/151), 

whereas another one see is as continuous action, “I am trying to keep my hands active and 

move them as long as possible.” (IV05/1). Stretching the fingers is also beneficial, as one put 

it, “I stretch my fingers to relax my joints. An occupational therapist showed me how that works. 

It hurts for a short time, but afterwards it is better.” (IV05/2).  

 

Figure 14: Stretching fingers (IV05) 

Others mentioned the importance of warming up their hands in the morning, as one described 

it, “Against the stiffness of my hand in the morning I need to keep my fingers active or do some 

exercises to warm them up. Then my hands are fine and relaxed again.” (IV01/2), and another 
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one had to do it before going to work, “Every day in the morning I have to warm up my hands, 

like you do before doing sports. Yesterday, my work began early, around six, and my hands 

were not warmed up. That was more painful.” (IV06/13). One individual used a spiky ball for 

activating hands and fingers, “I am also using a spiky ball and play around with it the whole 

time and always put a bit of pressure on it with my fingers and hands. When I am pressing the 

spikes softly it feels good, and it seems to promote my blood circulation. That cannot be bad.” 

(FK01-2/20). 

 

Figure 15: Spiky ball for activating fingers (IV03) 

Doing hand specific exercises was one more common and beneficial behavior of participants, 

as one put it, “I just can recommend everyone to do hand exercises.” (IV05/13), and another 

reported, “Doing hand exercises works fine for me.” (FK01-2/136). An interviewee described 

the benefit of it as maintaining the mobility of the hands, “Since I do hand exercises my fingers 

are much more mobile. I do not have any problems anymore and can do everything. I know 

some people who do nothing and have problems with the mobility of their hands. 

Consequently, they can’t even move their hand, which I can.” (IV02/9). Especially against 

stiffness, “When I feel the stiffness in my hands, I am forced to do hand exercises to relief my 

hands. And that works instantly.” (FK01-2/121), or pain, “Sometimes I do my hand exercises 

regularly, but that varies. For example, when I am on summer holidays in the south and I do 

not have any problems, I also do not do any exercises. But another time, if it hurts a lot in the 

evening or morning, then I have to do them.” (IV05/9), it is helpful. Interviewees highlighted the 

importance of doing regular hand exercises because when they interrupt them, problems come 

back. One reported that, “Last time, when we moved into our new house, I had less time and 

did not do my hand exercises regularly. I instantly felt the worsening of my condition.” (FK01-

2/27), and another one felt, “Doing my hand exercises less regularly punishes me instantly 

with the worsening of my condition.” (FK01-1/18). Some participants utilize special tools for 

exercises, as soft balls or a putty, as one put it, “Doing hand exercises with a putty or a soft 

ball helps me.” (IV05/9). Using a soft ball helps them train the strength of the fingers, “I got a 
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soft ball which you can press for increasing strength in your fingers.” (IV03/6), and a putty 

allows several more exercise techniques, even it is too sticky in the summer, “After my regular 

hand exercises, I use a putty. I knead, roll, and press it. Afterwards, I form it into a circle around 

my hand and try to open my fingers. However, just this summer, on hot days, the putty got so 

sticky that I did not get it off my hands, I could not do my exercises properly and now I have to 

buy a new one.” (IV02/7). 

 

Figure 16: Exercising with putty (IV06) 

As a trick for putting ease on doing exercises, one interviewee mentioned warming up the 

hands before, “My hand exercises are much easier to do if I warm up my hands before. So 

over time, I realized that it is much easier for me to do the exercises when my hands are 

warmed up under warm water.” (IV06/14). 

Moreover, beside the positive effects of hand exercises, participants reported problems too. 

First, doing them regularly and incorporating them into daily life was a reported concern. For 

example, one described the need to get up earlier, “I have to schedule more time to get my 

hands ready. In the morning, I have to get up at least 15 minutes earlier. That is still harder 

when you regularly have to get up at 5 o’clock just to get my hands ready. That really concerns 

me.” (FK01-1/314), which results in a more exhausting and constraining life, “It is exhausting 

and it constrains your daily life if you have to prepare your hands to function well. If you have 

to get up early just to prepare your hands, that constrains you and it is exhausting.” (FK01-

1/319). One interviewee mentioned the time needed to accomplish a set of exercises as an 

issue, “For doing all exercises I need about half an hour, no matter if I try to hurry up, I need 

about  half an hour. So I changed from doing exercises with one hand after the other, to doing 

the exercises with both hands at a time, to save at least a bit of time.” (IV02/7). Another person 

had no access to proper instructions, “I got an instruction sheet for doing the hand exercises, 

but I already lost it.” (FK01-2/154), just no motivation, “I am too lazy to do the hand exercises.” 
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(IV03/10), or reported a lack of proper exercises for their specific condition, “In the hospital 

they prescribed me a set of hand exercises, but I never do them. I think the given exercises do 

not affect the right joints. They focus on the base and middle joint, but not the end joints. So, 

sometimes I do them and I know what muscles I have to train, but I do not do it regularly.” 

(IV04/7). 

Doing various kinds of sports is an important way of coping. Besides it is beneficial for the 

hands, “What helps me is a mix of western and eastern gymnastic exercises, including Tai Chi. 

That works really well for my hands and I have way less pain afterwards. There are many 

stretching exercises included, but not everyone has the attitude and motivation to do such 

exercises.” (FK01-2/196), it also improves the overall condition, “Nearly every day I do my 

exercises at the next park, with sticks, and I am walking that way there and back. That helps 

me a lot, and my mood is much better afterwards. Forcing myself to do such kind of morning 

activity helps me a lot.” (FK01-1/296). Participants doing sports on their own visit gyms, “Two 

times a week I go to the gym to do my exercises there. But I am just using the machines I know 

or my doctor recommended me.” (WS/14), watch exercising television programs, “There is, for 

example, a very good sport program in the television every morning, where various exercises 

are presented by different trainers. They show very good exercises to actively take part in it.” 

(FK01-2/87), or go to specialized institutes, “I am going to the Kieser-Training. There, I am 

doing exercises with my hands with low weights. I feel that this works well for me. I do this two 

times a week, and there are doctors and good trainers that support me and make sure that I 

am doing all exercises the right way.” (WS/10). 

Concerns regarding doing sports focused on the costs of professional support, “The difference 

between a normal and a good gym is that in a good one there is trainer that helps you to do 

the exercises in the right way, especially if you don’t know how to do them. So you have to 

give some extra money to get professional support, but you can’t go there for less money to 

do the exercises wrong, that makes no sense.” (WS/14), what kind of sport is appropriate 

related to the condition, “I did a lot of muscle training with an expander, but that really took it 

out of me. How stupid can you be, to worsen your condition that much? I just wanted to get 

strength back in my hands.” (WS/13), and how often they should do sports, “That is the 

question, how much sport you should do. I guess sport is always healthy, but if you get pain 

afterwards, I don’t know if stressing your joints through those activities is good or bad.” (FK01-

1/424). 

6.2.1.3 Research 

Another common self-care practice amongst participants was the interest, need and the 

obtaining of information, as one put it, “Regarding the pain in my hands, I started coping by 

gathering information about my condition.” (IV06/16), another argued, “If I had been properly 
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informed about osteoarthritis, I would have visited a doctor earlier.” (FK01-2/161), and another 

one reported, “I started getting informed immediately, and today I am really studying it, mostly 

through information from the Internet.” (IV04/9). Interviewees brought up a number of areas 

they are interested in, starting from disease-related information, “I am very interested in specific 

information about osteoarthritis.” (IV03/11), to counter measures in daily life, “I am interested 

in different tips about how to adjust my behavior, what you can do against it, how to relieve it 

and where to put your attention.” (IV01/13), and new medical research outcomes, “I guess we 

are all interested in new outcomes from actual research, for example, new therapies. I know 

that the disease is unstoppable, but no one wants to live with the pain, that’s all about it.” 

(FK01-2/445). The sources for knowledge retrieval vary, as one participant described, “I 

informed myself through health-related books, via the Internet, and other books.” (WS/6), and 

others mentioned the participation in a medical study as beneficial, as one put it, “I feel well 

informed and enlightened since I took part in a study.” (FK01-2/177), and another commented, 

“All the information from the study I participated in was very helpful for me.” (FK01-2/209). 

Interviewees also brought up the interest in knowledge exchange with other patients, as one 

argued, “I would be thankful for every advice someone can give. Maybe other people, suffering 

osteoarthritis have good tips, for example, a specific diet or medication, I would be really 

thankful if you can provide me with such information.” (IV04/11). Another one suggested 

gathering in small groups for exchanging experience, “I am very interested in something like a 

self-help group, where you can meet others having the same problems as I have, where 

everyone can share experiences, like I am doing that and that helps me, or trying this thing.” 

(IV06/18), with the benefit to be surrounded by one’s own kind, “I would like the idea of a group 

about ten people with the same condition and having conversations with them. That would 

really strengthen my self-confidence.” (IV06/19). 

Especially the internet is a common source and allows research on your own, as interviewee 

reported, “I decided to gather information about osteoarthritis on my own because the pain in 

my hands increased over time, and I informed myself using the Internet.” (IV05/9). However, 

participants had concerns about looking up information on the Internet. A concern was about 

misleading information, as one said it, “That is the problem with the Internet. There is too much 

information that may mislead you.” (FK01-2/188). Other interviewees experienced that they 

end up with wrong conditions, as one put it, “I honestly have to admit that not everything that 

is written in the Internet is okay. I won’t start informing myself using the Internet again about 

any disease because you will end up with cancer.” (IV06/16), and another one felt, “I don’t like 

to inform myself using the Internet because I end up sicker than I am.” (FK01-2/413). 

Furthermore, the reliability and correctness of information is important, as a participant 

reported, “The main issue with information on the Internet is that you cannot be sure if the 

provided information is correct and safe.” (FK01-2/412), and another one added, “I am very 
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interested in getting information from a trustworthy person that provides me with 2 or 3 web 

sites with reliable content.” (FK01-2/465).  

A main concern on doing research is that is hard to get proper information, as one described 

it, “It is hard to receive helpful information.” (IV05/12). Interviewees missed proper information 

about counter measures, “No one ever told me about possible preventive measures, so I hardly 

can do anything. Everyone tells me that I should try to keep my joints flexible. They do not 

know where it comes from, why it is there and what it is. That is the problem that makes it hard 

for me to do something preventive.” (IV05/9), and often hear that there is nothing they can do, 

“Sometimes I hear that actually there is nothing you can do, which makes me a bit depressed. 

That is basically the main issue I hear again and again.” (FK01-1/210). Therefore, interviewees 

need holistic elucidation from the beginning, “There should be much more elucidation. People 

should be informed well and in detail, already at the early stages of the disease.” (FK01-2/161). 

6.2.1.4 Support from others 

Asking other people for support and help is another common used self-care approach, as one 

described it as “Taking and accepting help from others.” (WS/6). A participant reported this 

practice as workaround and delegation, “I am trying to solve my problems until I make it or if it 

is really not possible, I try to ask someone else, to see if he may be so kind to open that for me 

or he may be so kind to take care of it. I am simply delegating it.” (FK01-2/282), and another 

interviewee only asks others on problematic tasks, “If I have to do troublesome and difficult 

activities I ask someone else to help me.” (IV06/15). Close relatives are very important for 

giving such support, as one interviewee said, “At home I have my husband, and for 

troublesome activities I ask him.” (IV06/8). Others reported to pay for support in the household, 

“I have a charwoman helping me with my household chores.” (WS/10) or other duties, “For 

about 3 weeks I had a driver and I really enjoyed it. However, having a personal driver, kitchen 

assistant or a chambermaid is not the regular case, but that would help a lot. The only problem 

is that my husband has still not won the lottery jackpot.” (IV04/8). 

However, participants shared also concerns about this kind of help, as one put it, “Something 

that really concerns me is that I just need a lot more help from others. There are specific 

activities that I cannot do anymore and I have to ask for help. That really concerns me.” (FK01-

1/314), and another added the awkwardness of asking others for help, “Last time, I had to walk 

over and ask my neighbor for opening some packaging. He was very surprised and looked at 

me with puzzled eyes.” (FK01-1/325). Furthermore, delegation of difficult tasks is not always 

possible, “I cannot delegate specific activities that usually a man does at home to my wife. 

Some activities you have to take care on your own. You cannot delegate everything.” (FK01-

2/288), for example opening a bottle, “If I ask my wife if she could please open a water bottle, 

she won’t be able to do it, she does not have the strength.” (FK01-2/297). 
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6.2.1.5 Nutrition 

Another self-care practice reported by the interviewees was changing their nutrition to benefit 

their condition, as one applied it, “I had to change my daily nutrition, because there are many 

things you should not eat anymore. I researched that in the Internet, printed it out, and used 

the list as an orientation for my change, not one-to-one, but I reduced some things or removed 

them entirely from my daily nutrition.” (IV02/12). One participant manifested a high interest in 

proper nutrition, but lack of knowledge, “Maybe my change is extreme, but I try to live as vegan. 

For me it is very important to know what I should eat, and what I should not eat. For other 

diseases, like cholesterol, you know that you should not eat fat. But for osteoarthritis you don’t 

know anything, and that would be interesting for me.” (IV05/14). Getting proper information 

may be difficult, as one mentioned, “When I asked the doctor during my visit for nutrition plans 

or changes, he told me that there is nothing I can do, and he only recommended me to take 

prescribed medication.” (FK01-2/168). 

Changing nutrition consists of two parts, eating good food, and avoiding bad food. Participants 

mentioned avoiding meat, “I changed my nutrition. I am eating less meat and sausages. I try 

to avoid sugar, or at least take as less sugar as possible.” (06/15), wheat and sugar, “Changing 

nutrition, for example no wheat flour and no white sugar, helped me.” (WS/6). By contrast, 

interviewees reported eating fish, “Eating a lot of fish works well.” (FK01-2/417), gummy bears, 

“Instead of medication you have to eat a packet of gummy bears every day. The gelatin inside 

them helps.” (FK01-1/177), omega-3-fatty acids, “I recommend omega-3-fatty acids, which are 

important for cleaning your blood vessels, and may also help you with your fingers.” (FK01-

1/269), and using supplements, “By taking daily dietary supplements, e.g. with vitamins, 

magnesium or calcium, I got the feeling that it neither improved the condition in my hands, nor 

did it worsen it. And not worsening is already something good.” (FK01-1/233) as beneficial. 

However, opinions differed as to whether changing nutrition is helpful at all. One participant 

tried a special diet cure, “I did a detox cure over 7 weeks, and that helped me a lot, for my 

whole body, but I cannot tell that my osteoarthritis has gone away afterwards, not a bit.” 

(IV04/10), and another one tried to eat healthier food, “They told me to change my nutrition. I 

should eat more vegetables, and I started to eat more vegetable variations and afterwards I 

started a fruit therapy. However, nothing helped me. Really nothing.” (WS/7), but both 

approaches showed no beneficial effect on their condition. Furthermore, living as a vegan has 

no potential to stop the condition, as one experienced, “I reduced eating meat and in the last 

years I lived as a vegan. However, it did not help, everything is progressing, and you cannot 

stop it.” (WS/14). Besides having no benefits, changing eating lifestyle is not that easy, as one 

interviewee put it, “It is hard for me to go on a diet.” (IV03/11). 
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6.2.1.6 Ointments 

A common view amongst interviewees was the benefits of applying specific ointments on their 

hands. One reported using it after experiencing work-related pain, “As long as I am working, 

no matter if in the household or in the garden, I don’t feel any problems, but when I am finished 

everything hurts. Then I have to do something against it and therefore I apply the horse 

ointment on my hands. It is like an ointment against pain and it works like such one by making 

the pain tolerable.” (IV02/1), another described applying it over night to mitigate morning 

problems, “I am applying calendula ointment over night and I put on gloves. It works during the 

night and I am completely free of pain in the morning.” (FK01-1/35). However, ointments only 

reduce pain, as one put it, “At the moment the application of pain ointments works fine. It is for 

the joint, it does not improve the condition of my joints, but it palliates the pain. It works best if 

you keep the ointment in the fridge and apply it ice-cold. I got to know it from an advertisement 

in the television.” (WS/7), but nevertheless, show their advantages over other aids as 

painkillers, “It is better to take a pain ointment instead of painkillers, because it has an 

immediate effect and it doesn´t affect your stomach.” (WS/8). Another possible benefit is its 

easy and quick application saving time, as one positively echoed, “I want to try out the 

calendula ointment over night too. Because if it extends my sleep for 15 minutes every day, 

that will be a difference for me. That is quality of life for me, if you have to get up at 5 o’clock 

or at half past 4.” (FK01-2/464). Participants highlighted only one issue, as some ointments 

are harder to get, “Back then you got the calendula ointment in the drugstore, but nowadays 

you have to order it in the pharmacy.” (FK01-2/462). 

A more controversial discussed self-care approach was the application of curd on hands. Some 

participants shared their opinions of its helpfulness, as one put it, “I apply my ointments and 

curd, that works fine for me.” (FK01-1/214), and another commented, “Once this finger was 

very deformed, but today it is straight again. It is not that beautiful as before, but it was looking 

much worse. Although every doctor told me that I will not get the finger back to normal, only 

applying curd worked fine.” (FK01-1/119). One individual highlighted its easy self-made 

application compared to professional treatments, “I prefer curd over paraffin. Although paraffin 

is helpful for my hands too, you have to make the effort to go to a physical institute to apply it, 

but curd you can do it yourself at home.” (FK01-1/340). However, others did not perceive any 

effect, “For example, something that did not help me was putting my hands into cheese or 

curd.” (IV05/5), or did not even take the idea seriously, “They told me to put my hands into 

warm curd, but I answered that I prefer to eat the curd to applying it.” (IV03/8). 

6.2.2 Additive tools 

Another widespread coping strategy brought up by the interviewees was the usage of additive 

tools. The mentioned themes of additive tools encompass proper ergonomics of tools and 
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objects used in daily life, enhancements through technology, opening aids, thermal 

applications and proper clothing. 

6.2.2.1 Ergonomics 

Besides using specific helpful tools, participants mentioned the importance of proper handles 

and shapes of tools and objects used in daily life, as one described it, “The difficulty of working 

with various objects depends on their handle.” (IV06/12), and another mentioned pain as a 

consequence of non-proper handles, “If the handle of the scissor doesn´t fit my fingers, it will 

be painful working with it.” (FK01-1/382). Therefore, replacing tools and objects by ones that 

are easier to work with may be helpful, as an interviewee explained, “I help myself by 

substituting things with things that are easier to handle for me. Just exchanging them. So, I am 

always trying out different things for a while, then decide which one works better for me, and 

take it home.” (IV06/15). 

Attributes of proper objects include bails, “Objects having a bail are easier to use, because it 

is easier to hold it.” (IV03/3), handles, “It would be very important to produce cans and glasses 

with handles that are easier to use and you can get a good grip at the handle. For example, 

adapting caps can be an opening aid. Some ointments have bigger caps, not just only such 

small ones, and so you can open them properly.” (IV05/11), low weight, “It is much easier to 

deal with lightweight stuff. For example, I am using small chopping boards.” (IV06/11), and 

bigger size, “A bigger key is much easier to use than a smaller one.” (IV06/9). Especially thicker 

or bigger handles put ease on work, as one put it, “If I am cooking, for example heating onions, 

I help myself by choosing a thicker wooden spoon over a thinner one, because a thicker spoon 

fits comfortably for my hand. A thicker handle, a bit broader one, makes it much easier for me.” 

(IV06/11), and another argued, “If I have to work with a screw driver, I need to take one with a 

bigger handle in order to hold it properly. And you have also more force, a bigger lever, when 

using it.” (IV03/8). 

Furthermore, the shape of handles is important when using them. Comfortable handles are 

round, “I always choose the knife with the best handle, because I already know which handle 

works best for me, and it is a lot easier for me afterwards. The best handle for a knife is round, 

not angular, not edgy, just round. That fits comfortably for my hand.” (IV06/8), not angular but 

soft, “A pen must not be angular. That would make it difficult for me. It is much easier for me if 

I have a pencil that is round and soft with a gumming.” (IV06/2), thick, “When I am writing, I 

prefer thicker pens over very thin ones. I do not even have such thin pencils anymore. Back 

then you were able to buy enhancement that made pens thicker.” (IV05/12), not thin, “Yes I 

am struggling when writing with a pencil, especially if it is very thin. The thinner, the worse.” 

(FK01-2/365), and not slippery, “My writing problems depend on the shape of the pencil. If it is 

a thicker or smooth one, I am struggling. I need one that is not slippery.” (IV06/1). 
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Figure 17: Proper knife handle (IV06) 

6.2.2.2 Technology 

Technologic progress enables and provides additive tools. Participants reported several 

activities they accomplish much easier by electronic substitutes, namely screwing, “Today 

everything is easier as you have electric, cordless screwdrivers. Back then, we did everything 

by hand. That would be too hard nowadays.” (IV01/7), stirring, “When I have to stir with a usual 

spoon it is normally no problem. But if I have to stir over a longer period, I have to take an 

electric mixer.” (IV02/8), cutting, “I use an electric bread cutter as an aid.” (WS/6), and tooth 

brushing, “For brushing my teeth I have an electric brush because using a normal toothbrush 

hurts. With normal toothbrush I have to hold it a bit cramped, and somehow my whole hand 

hurts. Not just only some fingers, my whole hand hurts. That is why I am using an electric one. 

You just have to hold it. Sometimes it is a bit too heavy, especially if you brush for a longer 

period, but it still works.” (IV02/8).  

Especially when facing problems with handwriting, electronic devices are helpful, as one 

interviewee argued, “He told us that he is afraid of losing writing skills. I am not afraid regarding 

my writing skills because nowadays you are usually writing with an electronic device.” (FK01-

1/397), and another mentioned the smartphone as a helpful example, “It hurts when I have to 

write something with my hand, for example when I write down some notes for shopping. 

Therefore, I usually write short notes on my smartphone.” (IV03/7). Furthermore, touching 

interfaces, as on mobile phones or tablets, are easier to use than pressing buttons, as one put 

it, “On my mobile phone I don’t have to press any buttons anymore, and this is much easier to 

handle than having keys to press. You just have to wipe.” (IV06/12), and another one 

commented, “It is much easier to write with my tablet, than to write with a usual keyboard. 

There you don’t have to hit the keys so hard.” (IV04/4). Beside touchscreens, which are not 

available everywhere, writing on electronic devices may be improved by using special 

ergonomic keyboards, as participants reported, “I have an ergonomic keyboard because with 

a normal one I can’t work that long. Using the ergonomic keyboard keeps my hands in a more 
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comfortable position. Additionally, I have an ergonomic mouse that is much easier to handle. 

My employer provides me with these devices. First, you have to get used to it, but afterwards 

it is much better.” (IV05/3). However, such keyboards are rarely available on the market, “Good 

ergonomic keyboards are rare on the market. Last time I searched for one in a common 

electronic store, there were only one or two different keyboards available, and even they were 

not very usable. There should be much more types available, not just varying in color.” 

(IV05/11), and more expensive than others, “For elderly people, who are already receiving 

pension, and who want to work on the computer, specific ergonomic devices like an ergonomic 

mouse and keyboard are already about 100 to 120 €. They have to think carefully if they should 

buy them or just a cheap mouse for a couple of euros.” (IV05/12). 

 

Figure 18: Ergonomic keyboard and mouse (IV05) 

Opinions differed whether modern technologies as smartphone applications are beneficial. 

One interviewee stated new opportunities, “I think such smartphone applications may be useful 

if someone can get some ideas or exercises out of it then, its purpose is already fulfilled.” 

(FK01-2/439), whereas others fear such technology, “I did not want to download an application 

for my mobile phone. First, those applications are very annoying and interruptive, and second, 

you do not know what will be there in the next 3, 5 or 10 years. Maybe the public health 

insurance has access to your smartphone and knows what kind of disease I have and drugs I 

take. I am afraid of that.” (FK01-2/435), or they do not even have a smartphone, “I can’t use a 

smartphone application, because I don’t have a smartphone.” (FK01-2/435). 

6.2.2.3 Opening aids 

Another widespread coping strategy is the use of opening aids. Regarding the lack of strength 

and presence of pain, participants use such aids as help, as one described it, “I have the 

opening aid in my hotchpotch chest of drawers. Without it I won’t open any cucumber glass, or 
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any other glass, because it’s my strength and my pain.” (FK01-2/324). Those tools help to 

open bottles, “I have opening aids for opening bottles or glasses.” (IV05/1), or glasses, “I 

already need a tool to open a glass of marmalade.” (FK01-2/286). A special opening tool 

reported by the participants are plastic foils. One reported its helpfulness, “That is really great. 

It is a plastic, like a sticky foil, you place it on the top of the container and then you open it. 

That is much easier.” (IV06/8), and another its easy application, “I use blue plastic foils that I 

got from my doctor if I cannot open it anymore. You have two parts, one sticks on the kitchen 

workspace and you put the other on the screw cap of the glass. This works quite well, it is very 

sticky and I do not slip anymore. However, I got 5 liter glasses of cucumber from my sister-in-

law that are very big, and you cannot use the plastic anymore.” (IV02/6).  

 

Figure 19: Plastic foil opening aid (IV02) 

Besides special opening aids, interviewees used other tools, encompassing nippers, “For 

glasses, like these normal salad or cucumber glasses, I have to use a nipper to open it. I had 

to buy a nipper and I am still able to open it.” (IV05/3), and knifes or forks, “Some packaging is 

so difficult to open that you give up or use a knife, fork or something similar that enables you 

to open it.” (IV02/2). 

However, participants reported disadvantages regarding opening aids. There is an additional 

effort to search and apply it, as one put it, “If I want to open a bottle of water, indeed it is painful, 

but before I start searching for an opening aid and use it, I simply suppress the pain and open 

it.” (FK01-2/297), and another commented, “Usually an opening aid lies somewhere in a chest 

of drawers beside a lot of other stuff. So, if you take out a glass you want to open, you forget 

about it. You open it with pain and it requires some force, and most times, it is open 

immediately. So there is no purpose for the opening aid.” (FK01-2/323). Furthermore, those 

tools are available at specific locations and not everywhere, when needed, as an interviewee 

argued, “I cannot bring my additive tools everywhere. I have one at home and at my workplace. 
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Nevertheless, last time I was sitting in public transport and I was unable to open a bottle of 

water.” (FK01-1/320). 

6.2.2.4 Thermal applications 

Some commonly used helpful additive tools are thermal, i.e. warm and cold, applications. 

Participants reported warmness in its various kinds and forms as beneficial, as one put it, 

“Warmness helped me a lot.” (WS/11), and one commented, “Warmness, warmness in every 

kind and types helps. No matter if it is warm water or warm wax, both are very comfortable.” 

(WS/8). Another person emphasized the importance of keeping his hands warm, “It’s an 

important issue for me to keep my hands warm, even in the summer.” (IV06/14), for example 

against pain, “If my hands hurt, I just warm them up.” (FK01-1/175). Warmness improves the 

condition of the hands, “Usually I go to the bathroom each morning, let some warm water flow 

over my hands, do some exercises, and afterwards my hands are doing better.” (IV06/4), and 

gets fingers more flexible, “Warm water is good for me. My fingers get more flexible and more 

mobile, so that it is easier for me to grasp things.” (IV06/3). 

Participants mentioned several hand-warming applications. Applying warm water is therefore, 

one easy helpful way, as one put it, “I found out that warm water works fine for me.” (IV05/13). 

Interviewees mentioned using hand baths, as one said, “I put my hands in lukewarm water, 

keep them a while in it, and then it is fine again.” (IV03/4), and another commented using 

vibrating hand baths, “I take the small vibrating pan, usually used for foot, put some warm 

water inside, put my hands and start the vibration. Usually that is for feet, but I use it for my 

hands and it helps me. It´s like a bath for hands that is vibrating.” (IV05/4). Other hand-warming 

tools are warming pads, “I also apply a warming pad. When I have pain in the evening, I take 

the warming pad, put it in the microwave and apply it on my hand. Then I stay under a blanket 

until it feels more comfortable.” (IV06/4), massage rolls, “Getting my hands warm with warming 

pads and massage rolls has helped me.” (WS/11), heating beds, “I have a water bed you can 

heat and it is adjusted at 30°C, that is quite hot, but when I go to bed my whole body feels well, 

not just only my fingers. That helps a lot, when you are going to bed and it is warm, and your 

blanket is warm, this is much more comfortable.” (IV06/4), and heating handles, “For my motor 

bike I have heating handles.” (IV05/2). 
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Figure 20: Warming and cooling pad (IV02) 

Besides the benefits of warm application, also cooling may be helpful for others, as one put it, 

“Back then, I always had cold hands, but since the osteoarthritis started, my hands are warm 

all the time, sometimes too warm and that is quite uncomfortable. So I apply a cooling pad that 

is not too cold, but that makes it comfortable for me.” (IV02/12). Whichever kind of thermal 

application is helpful depends on the individual and kind of application, as an interviewee said, 

“I take the curd from the freezer and it is cold, but that works well for me. However, I had 

paraffin baths with warm water about 37°C that worked well for me too. So I believe that there 

are not just only 2 (warm and cold) types of people, because the curd works as cold and the 

paraffin works as hot and both are fine.” (FK01-2/266). 

6.2.2.5 Proper clothing 

Participants reported proper clothing as a helpful tool to mitigate their problems. Gloves are 

beneficial against coldness, as one put it, “If it is getting cold, below 7-8°C, I always wear 

gloves.” (IV05/2), and another added, “The only thing I do that relieves my problems a bit is 

wearing gloves when it is cold. Back then, I have never done this, because there was no need 

for it. But nowadays, when I go out, I put my gloves on.” (IV03/9). Additionally, one interviewee 

reported more comfortability putting on gloves while working, “If I am wearing gloves, real 

gloves, not such rubber gloves, then I have less pain, because it is softer. However, I don´t 

usually do it. For example, if you have to clear out a chest of drawers, you usually do not put 

on gloves. But if I did that, that would be much more comfortable.” (IV04/7). One more example 

for proper clothing are shoes without shoelaces, as one put it, “Nearly all my shoes are without 

shoelaces, so that you can slip in easily. However, the disadvantage is that you will never get 

a good grip in such shoes.” (FK01-2/307). 

6.2.3 Professional aid 

Besides doing self-care activities and using helpful tools, people utilize a number of provided 

professional aids. Those aids include visiting health professionals, taking painkillers, joint 
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injections therapy, application of ointments, doing paraffin hand baths, using splints and getting 

massage. As there are many potential positive effects, participants mentioned various 

accompanying issues coming along. 

6.2.3.1 Health professionals 

For individuals suffering from osteoarthritis, searching for and visiting proper health 

professionals is the first step to get help. Approaching for professional help yields useful tips 

and prescriptions, but it also includes several issues, as adherence, no help provided at all, 

getting the correct diagnosis, and finding appropriate professionals. 

Visiting doctors is a widespread coping strategy and the first access to professional treatment. 

One interviewee reported it as the only way for getting help, “In any case you should visit a 

doctor for doing examinations, because there is nothing else you can do.” (IV02/11), and others 

gave examples for the proper help and information they got, as a first elucidation, “My disease-

related knowledge derives from the medical study I participated in. The doctors there explained 

me what the disease really is, what I may do and what I should not do. That was enough proper 

information for me and so I did not ask for any more.” (IV06/16), doing exercises, “The doctor 

told me that it is enough to do the exercises twenty times every second day, and I am following 

that advice.” (IV02/7), handling pain, “I have regular occupational therapy sessions. My doctor 

showed me how to handle the pain in my finger. I just take my painful fingers with the other 

hand and stretch them. You can hear the cracking, but the pain stops.” (WS/13), and other 

suggestions, “Back then, I informed myself by asking doctors what I should do. They advised 

me to have warm and cold baths, general warmness and move to Polynesia.” (IV04/9).  

However, getting proper help and adhere to it is another challenge. One reported not following 

the suggestions after some time, “The doctors advised me after my accident to avoid lifting up 

things above 15kg and that I shouldn’t work with my hands over my head. But after half a year 

had passed, I continued doings such things, for example preparing the ceiling on a ladder.”  

(IV01/9), another person did not even consider to adhere, “I am too lazy to follow the 

prescriptions of my doctor.” (IV03/9), and one described frustration by all the provided 

constraining suggestions, “After my 50th birthday I experienced it for the first time. People told 

me it is like that when you are working on construction sites your whole life, but I laughed at 

them. Now I know how it works. The doctors told me to stop with this, stop doing that and avoid 

this. So what is left for me to do?” (WS/8). An interviewee reported this issue as getting good 

tips on treatments, but the challenge to continue afterwards and incorporate them in regular 

life, “I have been in a rehabilitation program for several times and it was very helpful. However, 

you should continue the exercises at home, but who is really doing that? You keep on doing 

them for maybe 2 weeks, but then you get lazy and forget about it. After the cure program, you 
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have the intention to keep on going because it was helpful. But afterwards, when you are back 

in your regular life, it becomes very hard to continue.” (FK01-2/225). 

Indeed, experiences on getting useful help differed within participants, as one interviewee put 

it, “The doctor told me that there is nothing I can do to heal my fingers.” (FK01-2/209), and 

another commented, “I was at the hospital, and I believe that everything they told me, that 

there is not much more I can do, may be true.” (IV06/17). One individual didn´t get a suggested 

path to follow and had to pay a big amount of money without getting proper help, “There are a 

lot of doctors around, where you have to pay a lot of money but get little relieve and they can’t 

tell you something new. You go to the doctor and tell him that you want to do something, and 

the doctor says, yes, we can try this and that, but you will not get proper help. I think for every 

disease there is a suggested path you have to follow, but you don’t get this with my condition.” 

(IV05/12). Such negative experiences make people to exclusively follow an approach on their 

own, as one put it, “The doctor explained how the disease develops and progresses over time, 

but that there is no help and that I just have to deal with it. I have to deal with it, that is how he 

explained it to me. Therefore, I thought to myself, I just help myself and ease my tasks, and 

some specific activities I just cannot do them anymore.” (IV06/16). 

Another reported problem was getting to the correct diagnosis, especially in the beginning. As 

an example, one described the long way for getting the right diagnosis, “It took a long time until 

I knew what kind of disease I have because most people told me that it is arthritis, but only a 

few knew the difference with osteoarthritis. First, they told me I have the gout. Therefore, I 

changed my nutrition, but my condition did not improve. Then, they told me it is rheumatism, 

so I did a blood test, but it showed me that I do not have any rheumatism indicators. Finally, 

they told that it is osteoarthritis. So it takes quite some time to find out which disease you have.” 

(IV05/12), and another one commented it as a big issue not knowing what the problem is, “That 

is our biggest problem. Usually you visit a doctor and he will find something, for example, if 

you have problems with your lever they will find a related indicating marker. But with our 

condition it hurts, your hands get stiff, but no one can tell you what is going on.” (WS/14). 

Besides the provided help, finding a proper professional may be a challenge, as one 

interviewee reported, “During my last rehabilitation I was treated by an occupational therapist 

specialized on fingers and I asked her for someone like her in Vienna. However, she did not 

know anyone. If I look up such therapist in the Internet, you will find many occupational 

therapists who do everything, but you have to try out 6 to 7 different ones to find someone who 

is really specialized in osteoarthritis. It is very hard to search for a specific doctor or therapist.” 

(IV05/13). 

Additionally, one interviewee stated a request for receiving regular assessments to track his 

disease progress and adjust coping strategies, as “I would prefer it to have regular 
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examinations and assessments to evaluate and track disease progress, and the speed of 

progress. For example, by comparing the year 2012 with 2014. Those tests for hand 

functionality with paper clips and rubber bands would be a possibility to repeat every year so I 

can see how far and in which stage I am, and what other things I can do against it.” (IV06/17). 

6.2.3.2 Painkillers 

A controversial reported professional aid was taking painkillers. Some participants described 

it as very helpful, as one put it, “The best help for me are pain killers. One in the morning, one 

in the evening and everything is fine. This way, I can open and close my fingers without 

problem, at least until today.” (WS/10), another commented it as the only help, “The only thing 

that helped me were painkillers. They vanished my pain completely from my mind.” (FK01-

1/209), and another person takes it in case of severe problems, “On some days I cannot stand 

my condition without taking painkillers, so there is no other way than taking my medication.” 

(FK01-1/18).  

However, participants brought up a number of issues when taking painkillers. Some described 

adherence to continuously and regularly taking them as a challenge, “I am not a good pill taker 

regarding my lack of consequence. I do it well for one or two weeks, but afterwards I 

discontinue. I am living a very irregular lifestyle and I travel a lot, so it is not so easy for me to 

do something at 8 or 12 o’clock.” (FK01-1/69), and another commented, “It is hard to keep on 

taking pills over a longer period of time.” (FK01-1/171). Others reported some side effects, 

which affected the body, “Taking pain killers affects my stomach badly.” (FK01-1/99), or 

changed perception, “I felt like surfing a small wave when I took pain killers.” (FK01-1/87). 

Additionally, medications may be expensive to buy, and do not show the expected effect, as 

one put it, “You can buy a lot of different and very expensive pills and crèmes in the pharmacy 

that are of no help and you have to buy that with your own money.” (WS/9). 

A recurrent issue in the discussions was a sense amongst individuals that they were not in 

favor of taking medication at all, as one explained it, “Something I am really curious about, and 

it gets on my nerves is that I have to take pills to be  able to work without pain.” (FK01-1/319). 

Others try to find workarounds instead of using medication, “I am trying to avoid drugs as much 

as possible and always look for a workaround.” (WS/12), replace it with homeopathy, “I try to 

reduce the drugs I have to take, because I prefer the homeopathy way. Therefore, I will look 

for something that possibly can replace the drugs. To be honest, I am against drugs.” (IV06/16), 

or apply other coping strategies if possible, “Instead of taking drugs I try to keep my hands in 

motion as much as possible because I don’t want take too much drugs. I have my drugs at 

home just in case of intense pain.” (WS/12). 
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6.2.3.3 Joint injections 

A variety of perspectives were expressed, whether injections into the hand joints are proper 

and helpful or not. One interviewee reported that getting injections improved the condition, “I 

got an injection therapy in my hand root joints. 4 or 5 times, once a week, I had to go there and 

it improved my condition a bit.” (IV03/5), whereas another described no perceivable effect, 

“The injection therapy from my rheumatic doctor was really no help. I had to go there every 14 

days, and I am sure the public health insurance had to pay a lot of money for it, but there was 

no visible positive effect.” (WS/11). Additionally, participants brought up more issues of this 

therapy, such as uncomfortable conduction, “Injections are painful and bloody. I got some 

bleeding on all hands and joints after the injections.” (FK01-1/205), and the time limited effect 

and expensiveness, “One of my working colleagues visits a doctor for injecting something into 

her joints. That improves her condition for 2 or 3 months, but then the pain comes back, and 

that is not very funny. I did that once, somewhere in the south of Vienna there is a specialist 

where you have to pay a lot of money, but except from the expensiveness it was no help at 

all.” (IV05/10). Even professionals share varying opinions on this theme, as one interviewee 

reported, “In one hospital they told me that usually you should not do any injections, but they 

cannot forbid it to all doctors. So there are some doctors left doing injections, but it is extremely 

dangerous.” (FK01-1/199), what may let to confusion for affected people, “Sometimes I feel 

helpless, because you hear a lot of different opinions regarding injections for your hand joints.” 

(FK01-1/210). 

6.2.3.4 Paraffin baths 

Participants expressed varying concerns regarding effect and application of paraffin bath 

treatments. Whereas some highlighted its helpfulness, like “Paraffin was very helpful for me 

and very comfortable too.” (FK01-1/140) or “Physical treatments worked really well for me. I 

do them regularly. For example, paraffin baths, and in general I always had a very good feeling 

afterwards.” (WS/12), others perceived its application yielding the same results as wearing 

gloves, “I tried paraffin baths but that showed the same results as, for example, wearing gloves 

inside your flat. Like a paraffin bath, it warms and calms your hands.” (IV04/7) or no proper 

effect at all from very few prescribed treatments, as one put it, “Most times you get physical 

therapies prescribed, but nowadays the public health insurance only approves about 10 

treatments, and the second time only 6. That is it. There you put your hands for 7 to 8 minutes 

in warm water. That is all a joke. It is too few and you do not have an effect. You have to do 

that every day, and not just once or twice a week.” (WS/11). 

Instead of professional care providers, an interviewee explained the practice of self-made 

paraffin baths, as “I have bought a paraffin bath to do it at home. But I am not a regular person, 

so it is hard for me to do things regularly, and it is also a bit laborious to do it at home.” (FK01-

1/137), bought via an online marketplace, “I got my personal paraffin bath at home via an online 
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marketplace because new ones are about 100 to 200€. It was very easy to get it over this 

marketplace from a private person, who is also suffering arthritis, but who told me that those 

baths did not work for her. So she sold it.” (FK01-2/460). However, another participant 

commented on this idea to stick to professional treatments, if affordable, as those are more 

comfortable, “Once a year, in January, I am doing paraffin baths and electric treatments. That 

works well for my osteoarthritis. Doing paraffin baths at home would be too complicated, 

because you have to do it for both hands and that is very time consuming. It is not difficult to 

do it at home, but it is easier to go to a physical institute. Although the public health insurance 

does not pay for it anymore, 10 treatments are about 160€ and that is affordable, at least for 

me.” (IV02/3). 

6.2.3.5 Splints 

Another professional aid mentioned was the usage of splints. Although they are helpful, 

participants brought up some issues. One interviewee reported splints as reducing pain, but 

quickly get worn and there are problems of adherence over a longer period, as “For my thumb 

I used a kind of splint. Back then, my left hand was more painful, because my right hand was 

injured and I did everything with my left one. However, I did not use it for a long time and I 

forgot how to apply it. You can immobilize your thumb with it and so you can do many activities 

without pain. But now it cannot be used anymore, it is already stiff and worn.” (IV02/11). 

Another one described splints as uncomfortable to wear, “I have a splint against the numbness 

of my hand. I got it prescribed and they adjusted it specifically for my hand. It keeps my hand 

in a specific position over night and that is very helpful. However, it is awkward to go to bed 

with such a tool on your hand.” (IV03/10). Instead of professional adjusted and more expensive 

splints, cheap alternatives are available and show relieving effects, as an interviewee 

mentioned, “I bought some aid from an orthopedic catalog, a bandage for my hand for around 

25€. If you go to an orthopedic store you have to pay much more. It reaches from my thumb 

over to my pointing finger and it stabilizes my fingers. I saw them and bought several. It is a 

real relief for doing my work. The tighter ones are the better ones. Unfortunately, you have to 

change and wash them every day.” (IV06/6). 
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Figure 21: Hand splint (IV03) 

6.2.3.6 Massage 

Participants reported massages as a beneficial treatment, but still mentioned a number of 

issues. One individual described getting massages from a specialist as very helpful for 

reducing pain, but that those specialists are hard to find, “I would like to find a good 

physiotherapist. However, the only one I know, I visit on my holidays in Italy 2 times a year, 

because our hotel includes a rehabilitation center. She is pretty good and she uses special 

massage techniques. It is fantastic, the treatment is about 50 minutes, she massages every 

joint very gently and afterwards you are a bit taller and completely free of pain. You feel like a 

new born afterwards and it lasts for half a year.” (FK01-2/213). Another one described the 

problematic situation that prescribed massages provided by the public health insurance are 

often very few and non-qualitative to show proper effects, as “The problem for people here in 

Vienna and Austria is that you go to a physical treatment that your doctor prescribed you. 

Therefore, you visit a physical institute, they put you on a bed, and a masseur comes in, does 

his job, and after 10 minutes you can leave. That makes no sense and is not helpful. One 

reason is that the public health insurance is still reducing the times. You will not get the 

qualitative massages you can get at cures. It is a fact that the public health insurance will not 

pay for it in regular.” (FK01-2/219). Additionally, taking private massage sessions is expensive, 

as one participant put it, “As a typical Viennese you just get about 1000€ per month in your 

pension. If you want to go to a massage therapy of 10 treatments about 50€, that is impossible. 

That is the problem.” (FK01-2/221). 

6.3 SUMMARY 

The thematic analysis applied on the outcomes of the user research provides a range of 

themes and subthemes that are categorized in two broad main themes and six more specific 
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subthemes giving insight into the problems caused by HOA and coping measures against 

HOA. The content of the first main theme, namely problems and impacts, covers issues 

participants experience regarding their disease, ranging from the disorders, to the burden on 

their life and the affection of their daily activities. The second main theme, namely coping 

strategies, provides a range of counter measures to handle the condition, comprising self-care 

approaches, additive tools, professional aid and their accompanying issues. Every single issue 

is supported by at least one corresponding extract from the transcripts, to provide evidence 

and highlight the participant’s voice and context. Because of the high amount of identified 

topics a summarizing story about life with osteoarthritis is provided in the following chapter 7. 
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7 LIVING WITH HAND OSTEOARTHRITIS 

The previous chapter provided a structured form of the identified themes and issues reported 

by the participants. Within this chapter, the outcome of the analysis is put into a story to 

summarize what living with hand osteoarthritis means to individuals. Based on the findings, 

the story answers the related research questions RQ1 about which problems and challenges 

people experience, how they cope with those issues and which issues accompany those 

coping strategies. 

7.1 DEVELOPING OSTEOARTHRITIS 

Having osteoarthritis is a sneaky process and therefore hard to recognize in the beginning. 

Occasionally, soft pain in specific hand gestures, a bit of stiffness after waking up in the 

morning, and here and there, and a somehow awkward feeling shows presence in the hand. 

However, all of those symptoms are quickly gone and vanished from mind until their next 

appearance. Although counter measures should start as early as possible in the beginning, 

people underrate their disorders and rarely visit a doctor for clarification, since within daily life 

those events come and go, and are seen as part of the normal aging process, not related to 

the oncoming chronic disease. Letting the disease evolve its worsening progress over the 

years and in absence of treatment, make the frequency and intensity of those symptoms rise. 

Pain increases, stiffness reduces mobility of joints, hand and fingers lose their strength, fingers 

thicken and get swollen, and dexterity and control decrease. 

As the condition is continuously worsening, individuals have to face more and more challenges. 

Hands and fingers that usually are unconsciously involved in many daily routines request for 

attention and are getting now into focus, as they aren’t function anymore as they are expected 

to. People start struggling when holding or lifting up heavy objects, and grasping small or fine 

things without a proper handle or wider surface gets difficult. Objects unintentionally drop from 

their hands regarding the reduced dexterity or pain, and pressing a button hurts. The situation 

of the hands affects the performance of daily activities, thereby limiting and frustrating 

individuals. In general, tasks are harder to accomplish, more exhausting and longer lasting 

than before, especially if strength is required or load is on the fingers. At worst, specific 

activities cannot be done anymore. The effect of deformation shows up, making the 

appearance of fingers less beautiful. Individuals experience it as aesthetic discomfort making 

them feel uncomfortable in social interactions. Therefore, they try to hide their hands, and avoid 

shaking hands, which may be painful. Furthermore, the condition promotes people sensitivity 

under environmental influences. Especially, cold or wet conditions bring them more problems 

and even causes pain. 
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This continuously worsening progress leads to frustration and resignation. Individuals fear the 

spreading of the disease over to the healthy hand or fingers, and they are afraid of losing 

important hand functioning skills as writing. So, people end up with a pessimistic look towards 

their future having a non-functioning hand and being unable to move their hands and fingers 

at all. 

7.2 EVERY DAY CHALLENGES 

Days start with getting up from bed in the morning and stiffness in the hands. To be ready for 

a day with fewer difficulties, hands need to be prepared, the so called warm-up. People do 

some movements, concrete hand exercises, they put their hands under warm water, or a 

combination of these practices. All of them are helpful, but time-consuming tasks. In the 

bathroom people face various problematic activities of personal hygiene. They struggle with 

the hand motion while brushing their teeth, putting on make-up is hard regarding reduced 

dexterity, and even a heavy electric razor can be painful to hold over time. Furthermore, cold 

water on hands is a no-go. However, brushing teeth with an electric toothbrush puts some 

relieve on this activity. As elderly people regularly have to in-take their daily medication, 

handling small pills is another daily burden with non-functioning hands. Another morning 

activity is getting dressed. Closing buttons require dexterity, pulling a zipper puts load on 

fingers, and tying shoes laces is painfully laborious. Regarding deformities, rings may do not 

fit anymore and putting on gloves becomes difficult. Therefore, people buy clothes that are 

easier to put on, for example shoes without shoelaces. 

After being washed and dressed, preparing food in the kitchen offers more challenges and 

cooking related activities become laborious. Heavy things, such as a pot of water or a filled 

water heater, are burdensome to lift up, and cutting hard food like carrots or melons gets 

painful. Baking a cake is nearly impossible, as preparing pastry gets troublesome, and stirring, 

as holding a mixer over a longer period, becomes painful. Taking out the laden baking tray 

when the cake or meal is finished from the oven is even harder to do. Finally, when preparing 

dishes for the table, carrying a stack of plates is painful too, and things may unintentionally 

drop from hands. Dropped items may be damaged, need to be bought again, and lead to 

embarrassing situations for individuals, especially when guests are around. People ease those 

tasks by using electronic tools, such as a slicer or mixer, or use tools that are easier to handle 

for their hands, as spoons with thicker handles or chopping boards of lower weight. Another 

challenge at the kitchen area is packaging. Lacking of strength and having pain in hands, 

packaging that tightly sticks together or includes pull flaps like with milk cartons, or have screw 

plugs, as mineral water bottles or cucumber glasses, are all very hard to open with bare hands. 

Therefore, people try to look for packaging that is easier to open like bottles with broader caps 

or use opening aids, like sticky plastic foils, nippers, knives, forks or special opening aids from 
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an orthopedic store. However, such tools must be instantly available when needed and easy 

to apply, which is not always the case, and so their application is perceived as an additional 

effort. After cooking is done and food is finished, the working area must be tidied up. However, 

carrying a bucket of water for wiping up the floor or cleaning up small objects from the floor, 

like pieces of broken glass, is problematic. Furthermore, holding a cleaning tissue properly, for 

example for cleaning windows or polishing cutlery, is rather exhausting. 

Another household chore offering more challenges is shopping. First of all, traditional shopping 

requires getting from A to B, and people experience reduced mobility starting in their homes. 

Regarding the lack of strength in hands, turning the handles of doors gets more difficult, and 

holding a key adequately between fingers and turning it is even harder without proper dexterity. 

Out of home, each kind of transport vehicle is accompanied by its own problems. Driving a car 

works well in short time, but over time turning the wheel and changing the gear becomes 

burdensome. Furthermore, after holding the wheel for a while, hands get cramped and they 

need to have some rest or be switched. On public transport like trams, the condition of hands 

makes it harder to find proper hold, especially on abrupt breaking. When using a bicycle, a 

cold wind will be hard to stand and pulling the brakes is painful. Finally, arriving at the 

supermarket new issues arise. Products may be too heavy to lift up from the shelf and dealing 

with coins for paying the bill or getting exchange is burdensome. Afterwards, the purchased 

products must be brought home. When walking carrying food, shopping bags may be too heavy 

to carry home and pain in hands sets in. Therefore, hands can be switched or a trolley can be 

used. However, taking a trolley is also perceived as looking awkward, and so taking the car is 

more comfortable. 

Handicraft and gardening activities may be either a necessary household chore or a leisure 

time activity. However, individuals face several problems. Assembling furniture as a new office 

desk or hanging up a picture becomes hard to accomplish, especially involved tasks as holding 

a nail with two fingers or screwing something tight with bare hands are burdensome. After 

longer lasting handicraft work, as renewing a floor or wall, disorders show up with high 

intensity. As relieve, electronic tools, as screwdrivers, are used. Furthermore, fine handicraft 

activities become difficult. Sewing, holding a needle or using scissors with non-proper handles 

become harder to do, as the required dexterity has disappeared. Another location of 

problematic activities is the garden. Longer lasting gardening tasks lead to pain and must be 

stopped after a while. Especially, digging holes or pulling out weed is troublesome. For doing 

handicraft or gardening activities wearing gloves is beneficial and puts some relieve on work. 

Besides daily household chores, paperwork activities provide their issues. A daily task getting 

more and more difficult over time is writing, either by hand or with an electronic device. Writing 

by hand becomes harder and painful, especially when writing over an extended period of time 
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or holding an uncomfortable pen. As writing is a very personal task, people are afraid of losing 

this ability in the future, for example as doing their own signature. To put ease on writing, 

individuals choose pens with comfortable handles and figure out how to hold them properly to 

get a relieving grip on them. Additionally, electronic devices, such as computers and 

smartphones, are more and more preferably used for writing. Keyboards are helpful and 

modern interfaces as touchscreens are much more comfortable to use, compared to pressing 

keys. However, using such devices brings up other issues, as writing on a keyboard over a 

longer period is still burdensome for hands, and matching the right letter on a small smartphone 

display keyboard is difficult. In the case of keyboards, specialized ergonomic keyboards may 

bring relieve, but are harder to get and more expensive. Besides writing, reading newspapers 

or books is also troublesome, because when switching and browsing through the thin pages 

are hard to grasp. Also other paperwork tasks, such as dealing with small items, like paperclips, 

get difficult or doing clicks with the computer mouse may be painful after a while. 

7.3 SELF-CARE PRACTICES 

In the early stage of the condition, people do not even recognize the upcoming problems. After 

the first times experiencing the disorders, they try to suppress them or distract themselves from 

them, and they get used to it over time. When the intensity and frequency of problems increase, 

people start with first behavioral changes to accommodate their life and lifestyle to the new 

circumstances. They reduce their amount of workload, do more resting breaks to give their 

hands more relieve, especially when performing exhausting tasks, stop activities before 

problems occur, try to switch to easier tasks, do their work slower and more thoughtfully and 

carefully. If possible, individuals avoid activities that lead to problems or adapt the way how 

they do things. For example, rearranging stuff for easier accessibility or substituting tools by 

those that are easier to handle. People avoid troublesome hand gestures or try not to involve 

problematic fingers. Therefore, they try to figure out the best grip on a tool to handle it more 

comfortably. An example of this is that instead of only using the fingers, the whole hand is used 

for getting a better grip of an object, as when holding a key, using a cleaning tissue or opening 

the cap of a can. Additionally, the healthier hand is used for support and heavy load is balanced 

on both hands, for example, when carrying a stack of plates. Having still one healthier hand 

left, people try to relearn doing tasks with that one. Undeniably, all these adaptations put a 

higher burden on daily activities and individuals need more time to accomplish activities. 

Good ergonomics of tools individuals work with is critical, as bad ergonomics cause problems. 

Therefore, people try out several tools and replace non-proper objects by their more 

comfortable and easier to use substitutes. Better ergonomics are described as proper handles 

and shapes, for example bigger caps on bottles, a can with an opening handle, or a glass with 

a bail. In general, objects should be of lower weight to reduce load on hands and of bigger size 
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to be easier to grasp. Comfortable handles are round, soft, thick, but not angular, not thin and 

not slippery. 

Regarding the higher weather and environment sensitivity, bad weather and climate conditions 

are avoided, especially cold and wet ones, and ubiquitous warmness is important as it 

improves the condition of the hands. Keeping hands warm helps against pain and fingers stay 

more flexible. People start to have warmer rooms at their homes, seek for warm environments 

everywhere they are, dress for colder weather than necessary as putting on gloves in autumn, 

and travel to the warm south on holidays. As daily practices they apply warm water or warming 

pads and do hand baths. Furthermore, a heating bed brings relieve for problems over night 

and in the morning and heating handles on the bike allow them do their desired leisure time 

activity. 

When people start struggling with activities as those are getting more and more difficult to do, 

they request for help and ask other people for support. Therefore, if possible, they delegate 

problematic tasks to their partners, relatives or working colleagues. However, asking people 

who are not familiar with them or their condition for help may be uncomfortable and lead to 

awkward situations, as asking your neighbor or a foreign person in public transport to open a 

bottle. Additionally, not every task can be delegated to others, as an elderly woman may not 

have the strength to open a tight closed can. Another approach is paying for help, such as 

hiring a charwoman for doing household chores or having a chauffeur. 

Individuals require proper and holistic elucidation about the condition as early as possible to 

better understand what is going on. They often hear that they cannot do anything about their 

situation, and retrieving helpful information is not as easy as it should be. Therefore, they start 

increasing their knowledge on their own by gathering information about disease-related issues, 

coping strategies, lifestyle and behavior adjustments, and new medical outcomes. They search 

for information in books or in the Internet, take part in medical studies, or exchange 

experiences with other patients. A common and easy accessible way for information retrieval 

is via the Internet. However, nowadays the Internet is wide and full of unfiltered information. 

People easily get on the wrong track ending up with some other disease, and determining 

correctness, reliability and trustworthiness is hard to do for non-experts. Additionally, 

smartphone applications may be helpful, as for getting tutorials for doing exercises. However, 

individuals are not in favor of such apps, which are perceived as annoying and interruptive, 

and furthermore trustworthiness, such as what happens to their personal data, cannot be 

determined. 

Another self-care approach is keeping hands active and doing exercises. People achieve this 

by keeping hands and fingers moving, by stretching them, or by doing hand specific exercises. 

This approach helps against stiffness and pain, and maintains mobility of the hand. For 

https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek


D
ie

 a
pp

ro
bi

er
te

 g
ed

ru
ck

te
 O

rig
in

al
ve

rs
io

n 
di

es
er

 D
ip

lo
m

ar
be

it 
is

t a
n 

de
r 

T
U

 W
ie

n 
B

ib
lio

th
ek

 v
er

fü
gb

ar
.

T
he

 a
pp

ro
ve

d 
or

ig
in

al
 v

er
si

on
 o

f t
hi

s 
th

es
is

 is
 a

va
ila

bl
e 

in
 p

rin
t a

t T
U

 W
ie

n 
B

ib
lio

th
ek

.
D

ie
 a

pp
ro

bi
er

te
 g

ed
ru

ck
te

 O
rig

in
al

ve
rs

io
n 

di
es

er
 D

ip
lo

m
ar

be
it 

is
t a

n 
de

r 
T

U
 W

ie
n 

B
ib

lio
th

ek
 v

er
fü

gb
ar

.
T

he
 a

pp
ro

ve
d 

or
ig

in
al

 v
er

si
on

 o
f t

hi
s 

th
es

is
 is

 a
va

ila
bl

e 
in

 p
rin

t a
t T

U
 W

ie
n 

B
ib

lio
th

ek
.

 

93 

alternation, people utilize tools, as soft balls or putties. For best effect, doing regular exercises 

is important, as otherwise problems will come back. However, incorporating regular, time-

consuming exercises in daily life is difficult to do as it puts a higher burden on the individual’s 

life. They have to get up earlier and need some time every day to complete a proper set of 

exercises, which is perceived as exhausting and constraining life. Furthermore, individuals are 

lacking of proper set of instructions to know how to do exercises correctly, or are not motivated 

to do them at all. Additionally, doing sports improves the overall condition and people perceive 

it as beneficial for the hand. They visit gyms, watch exercising television programs or go to 

specialized institutes, like Kieser. However, financial costs for professional support are an 

issue, and individuals are uncertain about what kind of sport fits properly to their condition and 

how frequent they should do it.  

Another lifestyle adaption is changing nutrition. People try to eat good food as fish, omega-3-

fatty acids, gummy bears, and use vitamin or mineral supplements. On the other side, they try 

to avoid bad food, as meat, sugar or wheat. However, opinions if this approach is helpful or 

not and how to do it right differ between individuals. They lack of information about the correct 

nutrition for their condition, and they don´t know how to do it right. Furthermore, changing 

eating behavior is a hard challenge itself. 

Another self-care practice is the application of ointments. A diverse range of pain ointments is 

available, they are easy and quick to apply, and often used after pain occurs, such as after 

work, or applied over night to mitigate problems in the morning. Indeed, ointments only reduce 

pain, but since there are no perceived side effects, they are preferred over painkillers. A special 

form of natural ointment is curd. Although it may be helpful and shows comparing effects as 

professional treatments, some people will not take the idea seriously to apply something that 

is considered as food. 

Different aids work for different people, so a one fits all solution is not given, and everyone 

needs to find the coping strategies that work best. However, if several aids do not help, or even 

nothing helped, besides the financial costs, it leads to frustration and resignation. Therefore, 

osteoarthritis patients require helpful guiding information, a lot of ambition and patience to cope 

with it properly, and a positive attitude towards coping strategies or used tools. 

7.4 PROFESSIONAL TREATMENT 

Professional treatment usually starts by visiting a doctor for a first professional examination, 

but helpfulness and experience vary. At best, their physician provides an understandable 

explanation and elucidation about the disease itself, and creates an easy to follow, 

individualized care plan consisting of professional therapies, like painkillers, joint injections, 

paraffin baths, splints and massages, accompanied with a range of tips regarding self-care 
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practices, like exercises, warmness and baths. However, individuals experience the opposite. 

Often general practitioners are not the right experts on such a specific disease as individuals 

expect them to be and finding the right professional providing appropriate help is exhausting. 

People end up with the wrong diagnosis for a related disease, like gout or rheumatic arthritis, 

or their consulted doctor could not provide any help and tips at all, resulting in inappropriate 

care actions and lacking of a concrete path to follow. People left alone without help, at best, 

try to figure out a way by themselves or, at worst, just let the condition worsen over time until 

more adverse effects appear. That makes it an important issue, to find the right professional 

help on the first encounter. Besides helpful treatment, people still miss the possibility for 

continuously monitoring their condition for reassessment and adapting or extending the current 

care actions. Another recurring issue of prescriptions and advices from health professionals is 

that individuals often decline them after a while. The reasons for this are a lack of motivation, 

no perceived effect, or difficulties to incorporate those in their daily life. 

Another issue is that professionals tend to prescribe professional treatments only. Physicians 

prescribe painkillers or suggest joint injections, which are both controversially discussed, 

leading to irritation for individuals. Although painkillers are beneficial for reducing the perceived 

pain, they show side effects, as stomachache or a changed perception. People struggle with 

the required continuous and regular in-take, take them on demand only, stop taking them after 

a while, or even refuse to take medication at all. Joint injections are able to reduce the pain for 

some months, but must be repeated to prolong the positive effect. However, individuals do not 

always perceive the desired effect, and the treatment is expensive and uncomfortably painful. 

Other professional prescribed treatments are paraffin baths, splints and massages. Paraffin 

baths put relieve on hands and give a good feeling, but those effects are not satisfying 

everyone. Although home application is possible, it is laborious to arrange and conduct it, so 

people prefer to do it at physical institutes. Splints are beneficial for immobilizing problematic 

joints and therefore reducing the pain, but are often uncomfortable to wear and wear off over 

time. Individualized orthotics are superior, but more expensive, compared to their general ones 

from the catalog. Finally, massages are beneficial for individuals, but specialized professionals 

are hard to find, and the costs are an issue for individuals. A recurring problem of professional 

prescribed treatments are their expensiveness, as the public health system is continuously 

reducing financial support and amount of applications, so people have to pay it on their own, 

as long as they can afford it. 

7.5 SUMMARY 

This chapter summarizes the thematic analysis by telling the story about living with hand 

osteoarthritis. From the individual perspective, it explains the evolving process of HOA, shows 

the daily challenges, and mentions the used self-care practices and professional treatments. 
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8 PROTOTYPING 

The user research and analysis conducted within the previous chapters identified the problems 

and challenges of people with HOA. This chapter is dedicated to the second part of the 

research question RQ2 to answer how a self-care technology can provide help in this case. To 

answer this question, a design process is conducted, involving the creation of a persona to 

identify the target user, describing potential user scenarios, defining design principles and 

creating a conceptual prototype according to the findings. The persona represents a typical 

user with HOA and is based on the outcomes of chapters 6 and 7. The following design steps 

are based on the persona and consecutively build on each other, as illustrated in the following 

figure. 

8.1 PERSONA “MATHILDA” 

Mathilda is 60 years old and lives with her husband in a small row house with garden in the 

suburbs of Vienna. Her two children are already grown up and they live with their own families. 

Regarding her health situation, she had to stop her occupation and is now retired. 

In her mid-40’s, for the first time she felt that something was changing in her hands. There was 

this kind of awkwardness in her hands. Occasionally she woke up with stiffness in her fingers, 

and sometimes, lifting up a heavy object was painful. However, all those symptoms were short 

lived, and so for years, she ignored the signs, until a special event changed her attitude. 

Mathilda loved to cook and to host parties for her family and friends. As her husband’s birthday 

was approaching, she decided to prepare his favorite meal and invite their children with their 

families for lunch. She was really looking forward to it, but it came differently than she expected. 

It was a cold, rainy winter Sunday and Mathilda woke up in the morning with stiffness in the 

fingers of her right hand. After taking a warm shower, the stiffness was gone, but an awkward 

presence stayed in her hand. As a lot of work needed to be done, she decided to suppress her 

problems. During cooking, the pain set in several times, once while cutting carrots, then when 

Prototype

Scenarios Design Implications

Persona

User research

Figure 22: Consecutive prototype process 
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opening the cucumber glass, another time when putting the pot of water on the stove, or when 

taking the plates to the table. She got really exhausted, and had to stop her work, giving her 

hands a rest, before she continued. Despite the worsening condition of her hands and the 

fatiguing work, she finally made it, and the dish was ready to serve when her guests arrived. 

As last step, she had to bring the finished meal from the oven to the table. She already 

struggled when taking the tray with the main dish out of the oven. Her daughter offered help, 

but Mathilda declined, as her guests should not do the work. When bringing the meal over to 

the table, on half way, it happened. A strong pain she could not stand set in her right hand and 

the pot fell to the ground. Even though her family helped her to clean up the mess and her 

husband invited them to a restaurant to save the day, for Mathilda it was one of her most 

embarrassing moments and several thoughts were preying on her mind. She knew that she 

completely underrated the problems. Indeed, she should have already started treating them 

carefully years ago, and at least, she should have asked for help. Now she wanted to change 

that. 

As first step, she visited her family doctor for clarification. However, her doctor could not 

provide any diagnosis, and instead he prescribed her painkillers and told her to keep self-

monitoring her condition and putting ease on her life. Mathilda was fine with that as she trusts 

her doctor, but after the first time taking the medication, she felt stomachache and had an 

awkwardly changed perception. Therefore, she declined regular in-take, and she only took her 

pills on severe pain.  

However, her condition continued worsening. Over time, Mathilda had to reduce her workload, 

both at her occupation and at home. At work, her colleagues supported her when tasks got too 

difficult, so she could switch to easier tasks that put less load on hands, and her boss let her 

do more resting pauses. However, at home she was responsible for doing most of the 

household chores and she got less capable to do them. Preparing the meal got more 

exhausting, and tidying up the household got harder to do. In her leisure time, Mathilda had to 

reduce some of her favorite activities, such as doing fine handicraft work and taking care of 

their garden. Although she was always interested in new technologies and she regularly used 

her computer and smartphone for communication and browsing the Internet, the condition of 

her hands made it sometimes difficult to use those devices. Even hosting parties for her family 

or friends was no more possible. In the morning, on bad days, she could not put on her make-

up anymore, as dealing with fine objects and working with precision became tough. In addition, 

the appearance of her fingers changed, as they got slightly deformed and less beautiful. 

Subconsciously, she started hiding her hands when she was with other people, and tried to 

avoid shaking hands, as that could be painful for her. Furthermore, her writing skills worsened. 
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Facing all those challenges and being without control of the situation, she decided to ask other 

doctors for help. After two more consultations of other doctors, one recommended by a friend 

and one looked up via the Internet, she finally found a specialist. Doing some more 

examination, the correct diagnosis was determined: osteoarthritis. Her new doctor 

recommended her injections and paraffin paths, but also handed over a set of hand exercises 

she could perform at home. Still, she was missing a holistic approach to follow. Mathilda 

struggled to incorporate the time-consuming exercises in her daily life, and could not keep the 

motivation over a longer time. Once she lost the instruction sheet, so she could not determine 

correctness of her conduction, and she reduced doing them to a minimum. The application of 

injections was painful, but reduced problems to minimum for half a year. Afterwards, problems 

came back. In addition, paraffin baths brought some relieve, but must be repeated several 

times a year. However, both treatments were expensive and their effect unsatisfying. When 

her public health insurance reduced taking over the costs, she stopped it. Mathilda understood 

that she had to cope with it herself. 

She started by revising every problematic activity of her daily life, thinking about how to 

facilitate them easier. Mathilda figured out more comfortable hand gestures and tried to use 

her healthier left hand as support. She replaced tools that were painful to work with proper 

substitutes. For the kitchen, she bought an electric cutting machine and a new set of knives 

and spoons with good handles. At the supermarket, she tries to buy the products with 

packaging that is easier to open, and uses a trolley to bring the stuff home. When doing her 

household chores or gardening and thereby having a difficult task, she asked her husband for 

support. As he is not always at home, they decided to hire a charwoman. For writing, she 

bought some special pens with comfortable handles, but mostly she uses her smartphone, 

which provides the relieving user interface of a touchscreen. Step by step she achieved more 

relieve in her daily activities, but still the condition was present. So she managed to incorporate 

the hand exercises in her daily life, and found some ointments at her local pharmacy that 

reduced the pain. By visiting an orthopedic store, she found other helpful tools. Besides an 

opening aid for bottles, she bought some bandages that put ease on hands while working, and 

a warming pad. However, the opening aid is mostly not available when needed, and so she is 

going for the short pain, or asks her husband to take care. Warmness got new importance. 

Mathilda found out that under warm conditions her hands are doing much better, whereas 

when winter is coming she even avoids going out for a walk. As she convinced her husband, 

nowadays they have a mandatory holiday in southern Europe every year, the rooms at home 

are well heated, and when going out she wear gloves that even others would consider as 

strange looking on warm autumn or winter days. She applies warmness, as a warming pad or 

does a warm hand bath, which both bring relieve. If today, major problems occur she is able 

to cope with it. Apart from the additional financial burden on her life, all these mitigations came 
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along with constraints and limitations in her daily life, as time, ambition and motivation is 

needed. 

Besides all these actions, she was still searching for new information about helpful tools, 

practices, new medical outcomes, and experiences of others to further improve her condition. 

Every treatment or tool will get its chance to state helpfulness, and if so, it will be integrated in 

her life. Therefore, self-research became important. She started reading books, but also 

searching the Internet. In the beginning, she quickly ended up at wrong diseases and followed 

wrong recommendations. In addition, correctness and trustworthiness of information was hard 

to determine for her, and sometimes provided information was even contradictory. Although 

such negative experiences frustrated her, she also found some promising information about 

proper nutrition and new hand exercises. Nevertheless, her high expectations were not fulfilled. 

She missed opportunities to exchange experience with other patients, to retrieve new 

outcomes in an easy understandable way, or even to have easy access to helpful, disease-

related information and coping practices. 

Although her diseases progress is continuing and Mathilda still hopes for a cure, she nowadays 

feels to be capable of keeping her condition under control and knows about the necessary 

amount of ambition and motivation to achieve it. Looking back on all her experienced problems 

and mistakes, she would like to share those, so that others don´t repeat them. Still, she misses 

a holistic approach and support, including explanation and guidance how to treat her condition 

and its accompanied problems accordingly. 

 

Figure 23: Persona "Mathilda" 
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8.2 SCENARIOS 

Based on the outcomes of the thematic analysis and the created persona, six scenarios 

providing areas of implementation of self-care technologies were identified. 

8.2.1 Providing personal assistance 

On a daily base, individuals with HOA face challenges they can’t solve on their own. Those 

situations may happen within their own home, at occupation or when being mobile and getting 

around. Therefore, they are in need of support. Technology can provide two possible solutions 

in this case. First, technology like robotic can take over tasks from individuals. A heavy pot of 

water can be moved onto the stove, hard packaging can be opened, doors and windows can 

be opened, closed and (un-)locked, or vegetables can be cut automatically. Second, 

technology can provide access to support. For example, individuals can ask for help on specific 

tasks via a social platform when they need support, for example for doing household chores, 

and the participating, helping people are rewarded. 

8.2.2 Finding HOA health professionals 

A reoccurring issue of HOA patients is that they struggle to find a helpful health professional 

on the first time, who is knowledgeable and experienced on the diagnosis and treatment of 

hand osteoarthritis. This leads to the frustrating situation that individuals have to try out several 

professionals until proper help can be provided. Furthermore, people get wrong diagnosis 

involving the wrong treatment for years. Via technology a list of known experts experienced 

with HOA in the close area can be provided. Patients may recommend experts, from general-

practitioners to occupational therapist that were knowledgeable and helpful to them. The goal 

of this application is to make much easier to find the right professional in the first time. 

8.2.3 Understanding of and awareness for hand osteoarthritis 

Health literacy about hand osteoarthritis is low in population. This circumstance leads to the 

ignorance of the first signs and symptoms of the sneaky HOA development process and 

affected individuals visit a doctor or start coping on a late stage. Via technology, a platform can 

be provided that helps individuals to understand HOA, helps them to determine if their 

problems are HOA related and guides them to first coping strategies, e.g. visiting a specialized 

doctor or self-care advices. The provided information must fulfill the criteria to be easy to 

access, correct, easy to understand and trustworthy. Furthermore, information for non-affected 

individuals should be provided, e.g. with suggestions on how to support their relatives with 

such a condition. 

8.2.4 Providing coping strategies 

Nowadays a wide range of coping strategies is known for HOA patients. But in reality, less are 

known by the individuals, who are mostly dependent on the recommendations from their health 
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professionals that may not provide a holistic approach or what they found out on their own. So, 

they are lacking of ideas about what to do and a general “path” to follow. Therefore, technology 

can show the range of possible coping strategies, from professional treatments, to self-care 

practices and lifestyle or behavioral changes. Descriptions and outcomes of coping practices 

can be provided, including where to get them or how to apply them. For specific practices, a 

motivational guidance and easy to follow instructions can be offered. Self-care practices may 

be delivered on a daily basis, as tip of the day, supported by multi-media or a communication 

channel between individuals to teach and learn those practices. Furthermore, HOA patients 

showed interest to keep up to date with disease-related news, as new therapies and practices. 

Nevertheless, such information is hard for them to find and understand. Therefore, an 

application can search for HOA related news, and sum them up in an easy way. 

8.2.5 Exchange individuals experience 

Patients show high interest in exchanging their experiences with others about their condition, 

helpful tools and practices. Although nowadays available technology offers a wide range of 

communication tools, none was used by the interviewed subject group. Therefore, a 

specialized platform for HOA patients can be provided, where they can exchange their 

experience related to coping strategies and organize personal meetings with other patients 

living next to them. Each user can share their used treatments, therapies, tools and practices, 

provide tutorials for those or where to find them, and those can also be rated or commented 

by others. Thereby the platform should provide a space and create a community of HOA 

patients where they can get in contact and exchange their knowledge. 

8.2.6 Disease monitoring and assessment 

Hand osteoarthritis is a continuously worsening progress. Therefore, patients want to know 

how their condition develops, accompanied with proper counter measures. Nevertheless, 

continuous monitoring and assessing of the HOA progress is missing. An application can be 

helpful for self-monitoring and assessing the state of the condition. For example, the strength 

in the hands can be measured, and the application provides positive feedback, if new applied 

counter measures work. 

8.3 DESIGN IMPLICATIONS 

Besides common design principles as easy to use, easy to understand, effectiveness, and 

efficiency, individuals suffering hand osteoarthritis have their very own needs on technology. 

Before creating the prototype, the design implications for this target user group are clarified 

and described. Therefore, the given literature and the outcomes of the user research are used 

for deriving definitions of design principles. The found principles are described in the following 

sections. 
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8.3.1 Minimum load on hand and fingers 

HOA individuals experience several disorders in their hands and fingers of varying frequency 

and intensity, such as pain, stiffness, deformation, and reduced strength, dexterity and control. 

If a technology doesn´t reflect on these specific needs and requires any problematic hand 

gestures on use, it becomes a visible reminder of one’s disability, is perceived as barrier and 

will be abandoned. Therefore, the involvement of hands and fingers, and the load on them, 

must be kept to a minimum, and even within worst conditions the device or application must 

be usable. On the device and interface, buttons that have to be pressed and may cause pain 

should be avoided. Any interface element must be of proper size to be easy to touch with low 

dexterity. Touchscreens are preferred as they can be used with less strength in fingers. User 

input via typing should be reduced to a minimum, as the activity of writing is an elaborate task 

for hands and fingers. Even on touchscreens small letters will be hard to match with low 

dexterity. Instead, other input methods, as voice control should be considered. Furthermore, 

the device itself should be of low weight. 

8.3.2 Proper ergonomics of handle and grip 

Due to the disorders in hands and fingers any device must fulfill proper ergonomics for HOA 

individuals, or else it will be replaced and abandoned. Because of the reduced strength, the 

device must be of low weight, and as a consequence of the low dexterity, its shape must 

provide a wider surface that is easy to grasp and have a proper handle. Preferred handles are 

round, soft, thick, but not angular, not thin and not slippery.  

8.3.3 Non-stigmatizing appearance 

People avoid devices whose appearance expose their special needs and remind them on their 

condition. Therefore, any device must not challenge the identity of their users to avoid 

stigmatization by look. By making use of typical technologies, people won’t perceive such 

awkwardness. 

8.3.4 Robustness 

Occasionally people lose control over their hands and unintentionally drop objects they are 

holding. Therefore, the device and application must be robust enough to survive such drop 

undamaged so that the user is able to continue using it. 

8.3.5 Warmness 

Individuals are on the steady search for warm and dry environments. Holding a cold or wet 

device would feel awkward and painful in their hands. Therefore, any device and its materials 

must be a keeper and provider of warmness, or at least it mustn’t get cold or wet.  
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8.3.6 Availability 

Even if a tool is helpful, people will stop using it if it isn’t available when needed. For example, 

a helpful opening aid is no good when lying hidden in a kitchen cupboard. Any application must 

be ubiquitous accessible in the changing environments of the user. Therefore, it must be easy 

to carry around, e.g. in your pocket, or have at least access to it on demand independent of 

the current context. 

8.3.7 Time efficiency 

People with HOA perceive an additional burden on their life and are timely constrained, as 

depending on the condition of their hands activities need more time or special activities for 

their hands are time consuming. Therefore, they have the need to accomplish activities in little 

time. If individuals perceive the usage of a tool as additional burden or its requesting time takes 

too much of their daily life that is not related to the help it provides, it won’t be used. Any used 

tool must accomplish its promised goal in as few steps and as less time as possible. 

8.4 PROTOTYPE “MY HELPING HAND” 

Based on the outcome of the persona, the user scenarios and the defined design principles, a 

prototype is created and described in the following sections. This prototype represents the 

concept of a self-care technology potentially helpful for people with HOA. 

8.4.1 Concept 

On a daily basis, Mathilda faces various problems depending on the condition of her hands. 

For some issues she already found proper, easy to apply solutions and she would like to 

recommend them to others. However, there are still a lot of challenges which she doesn´t know 

how to overcome and she would like to share them with others and ask for help, instead of 

further constraining her daily life. 

The goal of the smartphone application named “My Helping Hand” is to provide a platform, 

where users can report issues they face within their daily life, and help others to cope with their 

reported issues. Nowadays ubiquitous availability and functionality of mobile phones, i.e. 

having integrated cameras makes such an application feasible. A user facing a problem 

describes it by recording it within a short video and posts it on the platform. To enable 

categorization and identification of reported problems tags will be assigned manually and 

automatically by the system after analysis. At the platform, other users are able to browse 

through the requests for help, and provide a solution, if they are knowledgeable. If a potential 

solution was provided, the requesting user will be notified, and the answer can be watched. If 

the provided help was useful the solution can be rated and the topic will be considered as 

solved. If it was not useful or unclear, the answer can be discussed. If both users are online, a 

video chat can be started to clarify the solution. Furthermore, when the video is processed at 
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the platform, the conducted analysis looks for similar reported issues that are already solved. 

Existing helpful answers to those videos will then be provided to the requesting user to browse 

through. If the user finds a helpful solution, the issue will be considered as solved and the 

solution is rated. To better understand the idea of the prototype the following illustration 

represents a sketch of the basic workflow. 

 

Figure 24: Prototype sketch "My Helping Hand" 

8.4.1.1 Considerations of scenarios and design principles 

“My Helping Hand” covers the identified scenarios of the sections 8.2.4 Providing coping 

strategies and 8.2.5 Exchange individuals experience, by providing a social platform for finding 

and providing help.  

Furthermore, the defined design principles are considered. To ensure a minimum load on 

fingers and proper ergonomics, the smartphone is used as device. Smartphones provide round 

handles, wide surfaces, and touchscreens for comfortable user input. A wide range of 

smartphones with varying features as size and robustness are available, which makes it easier 

for individuals to find their proper fitting tool. Smartphones are nowadays wide-spread and part 

of daily life, and therefore they are available to the user continuously and they don’t appear 

medical stigmatizing. To further reduce the load on fingers, the application follows a video-first 

and voice-control approach. Problems are described within video records and reported to the 

platform when finished. Navigation and control can be done by voice control. Besides starting 

the application on the phone, no further input typing is mandatory. Time efficiency will be 

ensured through reducing workflow actions and steps. For example, reporting an issue must 

be done within three user actions, such as starting the application, selecting reporting an issue, 

and finishing the record. 
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8.4.2 Workflows 

The following descriptions and illustrations show the basic workflows of the “My Helping Hand” 

application. 

8.4.2.1 Recording problems and providing help 

1. Start the application “My Helping Hand” within the menu of your smartphone 

2. On the initial start two menu options are available “Facing a problem?” and “Share your 

experience”. Both menu entries can by invoked via voice or on click. 

a. After invoking “Facing a problem?” the video recording starts and the user can 

describe the issue. When the recording is finished, the system auto assigns a 

name and tags to categorize the problem and make it easily identifiable. Those 

can be changed by the user. Afterwards, the video is submitted to the platform. 

b. After invoking “Share your experience” a gallery of existing problems is 

displayed. The user can browse through it, listen to the issues and, if 

knowledgeable, provide an answer as video record. 

 

Figure 25: Prototype mock-up of reporting problems and provide help 
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8.4.2.2 Watch answers and give feedback 

1. After you have submitted a problem to the platform, the application sends a notification 

if an answer was provided by another user or the system found a proper answer to a 

similar problem. The notification is displayed as a message and symbol at the 

application icon. 

2. From the notification message the user can directly access the answer, see step 4. 

Additionally, when starting the application a new menu entry “Your reported problems” 

is available, which gives access to the users’ reported problems, and displays if new 

answers or updates are available on one of those. 

3. When entering “Your reported problems” a gallery of submitted problems is displayed, 

ranking problems with new answers or updates first. The user can browse through, and 

go to the provided answers. 

4. After selecting a reported problem, the available answers to a problem are listed and 

can be watched. If something is unclear a discussion can be started, using the 

comment function. If an answer was helpful and solved the problem, it can be rated. 

 

 

Figure 26: Prototype mock-up of watching answers 

8.4.2.3 Receive feedback and discuss 

1. After feedback to a given answer has been provided, the corresponding user will be 

notified. Therefore, the user gets a notification, either the answer was helpful or a 

discussion was started on it. Additionally, a notification symbol is displayed on the 

application icon. If a discussion was started, the user can directly access it within the 

notification message, see step 4. Otherwise, the application can be started as usual. 

2. If a user already provided answers, a new menu item “Your answers” is provided. 

Within this item new updates on ongoing discussion are highlighted. 
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3. When entering “Your answers” a gallery of all provided answers is shown, listing open 

discussion with new updates first. Open discussions with new updates are highlighted 

by a notification symbol. The user can browse through the open discussion and enter 

the discussion on a selected one. 

4. Within the discussion the provided original answer is displayed first. On top there are 

status symbols, displaying the number of new comments and the number users 

considered this answer as helpful. Furthermore, a menu is provided, e.g. to review the 

original problem. Below the answer all comments on it are listed, which can be 

answered by the user. 

 

 

Figure 27: Prototype mock-up of feedback and discussion 
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9 DISCUSSION 

This chapter goes back to the initial research question of this thesis and discusses how the 

results of the conducted research answer it. Therefore, the key findings are named and the 

results are compared with the given literature to draw out what is new and what restates or 

differs from existing research. Furthermore, the limitations of this study and potential future 

work are described. 

9.1 KEY FINDINGS 

9.1.1 Challenges for people living with HOA 

The first research question RQ1 addressed daily challenges of individuals with hand 

osteoarthritis. The conduction of qualitative user research and its analysis brought up several 

problem areas, namely the development of osteoarthritis, every day challenges, self-care 

practices, and professional treatment. Thus, our starting assumption was met, which was that 

individuals are experts on their condition-related domain, and their problems are taken as 

opportunities for self-care technologies. Overall, the results build upon the given literature on 

HOA symptoms (see section 2.1.3), the impact on people’s life (see section 2.2), and coping 

practices (see section 2.3), but they further contribute with new challenges to the existing 

evidence. The outcomes provide a better understanding of the daily life with HOA from the 

individuals’ perspective, give new insights into the relationship between symptoms, activities 

and coping, and show people’s limitations, capabilities and accompanying problems on coping 

practices. 

9.1.1.1 Difficulties to start coping 

Literature states the importance of an early awareness and an early start of coping to attenuate 

and control the effects of the condition´s worsening progress [7]. Despite this necessity, 

individuals perceive their condition at an advanced stage, and start with proper counter 

measures even later. Individuals reported the challenge to notice their rare, short lived 

symptoms and signs, and do not relate those to the beginning of the chronic condition. Instead, 

such occurrences vanish quickly from their minds and they decide to ignore or suppress them, 

mentioned as bad coping techniques “keeping up” and “covering up” in literature [45]. With 

time they get used to those problems, thereby letting the disease evolve without any proper 

counter measures. As frequency and intensity of symptoms are continuously increasing, daily 

activities become harder to accomplish and at some time a trigger point is reached. This point 

is often perceived after a severe incidence, letting people realize their condition and taking up 

first counter actions. However, until this point time has gone by, which could have been used 

to establish adequate awareness and coping practices. 
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9.1.1.2 Impacts of HOA on daily life 

The findings of the user research confirm and further detail the stated literature (see section 

2.2). Results build upon the existing evidence on hands impaired motoric function [37], [10], 

[27], i.e. handling heavy or small objects and writing, impacted areas of daily living [34], [31], 

[36], i.e. household chores and mobility, and named impacts from individuals with rheumatic 

arthritis [30], i.e. opening a new milk carton or jars, cutting, washing, tying shoe laces and 

doing buttons. Although the stated evidence on the changing appearance of hands mentioned 

as major concern [22], [35] was partly confirmed by individuals attributing their hands as ugly 

and trying to hide them in social interactions, others provided a different opinion on it, not 

seeing it as a major concern and accepting it as it is. 

In general, tasks that are done using hands and fingers become difficult to do, and thereby 

need more time to do them, leading to a reduced work load people with HOA can manage 

within a day. Handling heavy objects was related to pain and loss of strength, especially 

affecting household chores. Tasks as carrying a stack of plates when preparing dishes, 

bringing food from the kitchen to the dinner table, putting a pot of water on the oven when 

cooking, carrying a bucket of water around when wiping up the floor, or taking a heavy product 

from the shelf when shopping, are all considered as troublesome. Dealing with small or flat 

objects was related to reduced dexterity and control, affecting tasks as cleaning up small 

pieces of glass, picking up medication pills, or turning pages of a newspaper. Furthermore, 

heavy or small objects are predestined to get out of control and being dropped unintentionally, 

leading to embarrassment when other people are around, or costs if things got damaged. 

Besides the challenges regarding the attributes of objects, the movements of pressing or 

pulling with hands and fingers, especially if dexterity is required and only few fingers are 

involved, are burdensome and related to pain. Troublesome tasks involving pressing are 

cutting hard food as carrots or melons, doing buttons, either when dressing up or using a 

remote control, or using a mechanical interface of an iron. Pulling tasks are pulling the flap to 

open a milk carton or tying show laces. 

Additionally, impacts on other areas of daily living were found. Activities related to doing 

handicraft, either when assembling furniture, screwing, using a needle for sewing or holding a 

nail between two fingers are problematic. Also, gardening tasks, like pulling out weed, 

harvesting food, or digging holes when planting become burdensome. Furthermore, personal 

activities as putting on make-up, holding a razor or brushing teeth are considered as painful. 

Several new insights were reported on the limitations in the area of mobility. First, keys are 

harder to hold and use, especially if they are small, making it more difficult to open or lock 

doors. Second, doors and windows that are already hard to open and require additional 

strength in hands and fingers are even harder to deal with and painful to open when affected 
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by HOA. Using transport vehicles such as cars, bikes or public transport bring their own 

difficulties. Hands get cramped when holding the wheel while driving a car, or using a manual 

gear change is painful. Pulling the brakes on a bicycle was also reported as troublesome. 

Within public transport getting proper hold is more difficult. Moreover, mobility is also restricted 

by weather and climate [31]. As individuals are more sensitive to cold and wet conditions, they 

try to avoid them, for example by not going out on cold and rainy days. 

More details were provided on the task of writing. Thereby, the challenges on writing depend 

on the ergonomic of the used writing utensil and the duration of the activity. Hand writing gets 

problematic when using an uncomfortable pen, it is painful to type on conventional mechanical 

keyboards when doing it over an extended period, and when using touchscreen keyboards 

such as on smartphones, letters are harder to press because of the reduced dexterity 

Besides the physical impacts, individuals shared new aspects on the perceived psychological 

impact of their condition. Overall, the condition requires a high level of motivation and ambition 

to go on and keep coping with it, and creates a high amount of frustration and fear on 

individuals. People confirmed the stated evidence on frustration [24]regarding the available 

controls for their condition. Furthermore, frustration was derived from the unstoppable 

continuous progress increasing limitations on daily activities and life, dealing with the health 

system, which lacks proper support and adequate guidance, and non-working or non-effective 

coping practices. Regardless of this challenge, individuals reported the need to maintain a high 

level of ambition and motivation to keep coping with the ongoing progress and the importance 

of adopting a positive attitude regarding their coping practices. Nevertheless, they lack  

support, and they don’t experience the recommended cognitive strategies, as positive thinking, 

communication and pushing oneself [29], [99], [100]. This contributes to further negative 

experiences and leads to resignation. Thereby people fear the future and share a pessimistic 

look towards it, especially the fact that their condition takes over other still healthy body parts 

and that they will lose important skills and functioning, like when they have to give a hand 

signature. 

9.1.1.3 Challenges of the health system 

The ongoing demographic shift brings the healthcare system to its limits, especially regarding 

the treatment of chronic conditions as HOA [1]. Therefore, provision of adequate help and the 

transition to the self-care paradigm is of importance in state of the art care [1]. Although 

literature states and recommends what is required[1], [46], [55], [56], [92], for example  

individualization of treatment regarding patient needs [43] and providing mixed treatment 

programs with guidance [48], the results of this thesis indicate that individuals experience quite 

the opposite when dealing with the actual health system, which is not yet capable of delivering 

a holistic care approach focusing on individual empowerment and self-care. Moreover, 
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individuals face various challenges with professional treatment, which requires them to not 

only tackle the burden of their condition on their own, but also to get experts when dealing with 

the health system, adding one more burden to their life. 

Consulting a trusted doctor is part of the first counter measures that people start with. Thereby 

individuals experience that doctors are not knowledgeable in HOA and not capable of providing 

any help or not able to tell them what to do. Moreover, identifying the condition and getting the 

correct diagnosis may require several attempts and years, leading to improper care actions. 

Furthermore, doctors fail to provide a holistic approach, a guiding path to follow, and tend to 

prescribe professional treatments only, which is conflicted with recommendations in literature 

[49], as patient education [46], and focusing on non-pharmacologic treatments over 

pharmacologic ones [44], [45].The prescription and advice for taking pain medication was 

controversially discussed. When some used it as their preferred coping strategy against pain, 

others reported problems with adherence, and took it only in cases of severe pain or even 

refused to take it regarding its impacting side effects. 

The outcomes of user research confirm  the needs of individuals, such as having an 

individualized relationship with a practitioner knowledgeable in OA who provides a holistic 

approach [49], and restate the problems of lack of help and information, lack of understanding 

the impact of HOA, and dealing with contradictory pieces of advice, even after consulting 

professional care providers [50], for example as seen on joint injection therapy. As a result, 

individuals lack self-care practices, guiding information and accompanying support to perform 

them. As a consequence of these challenges, at best, individuals try out several care providers 

until knowledgeable professionals and proper help are found, take part in medical studies to 

receive helpful information, and do self-research to figure out a way on their own. In the worst 

case scenario, frustration with the system leads to a reduced utilization of it and its members, 

leaving people with improper support and guidance. 

Another aspect of the problems in the health system is the increased economic impact. Not 

only costs for medication and special equipment must be taken [41], but also the public health 

system is reducing cost coverage on available therapies and treatments. This situation gets 

even worse when professional care providers tend to prescribe costly treatments, which only 

brings people to their finical limits following their care suggestions. 

9.1.1.4 Difficulties on coping 

Overall, the outcomes of this study confirm that the recommendations on non-pharmacologic 

coping practices, i.e. exercising, splinting, physical modalities, and assistive devices were 

known and conducted by the individuals [43], [46]. However, the knowledge about them and 

the experience on those practices varied, as they depend on the capability, knowledge, 
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teaching skills, and the guidance and support of their consulted health professional (see 

section 7.1.1.3). 

The fundaments about the condition, knowing coping practices and how to deal with the 

condition is an adequate patient education in the beginning (see section 2.3.1.1). 

Nevertheless, when consulting health professionals, for example general practitioners, people 

heard that there is nothing they can do about their condition and that they have to take it as it 

is. In the worst case, people got frustrated and let the disease worsen, and in the best case, 

they tried other ways to gain knowledge, for example through self-research or taking part in 

medical studies. For self-research individuals used books or searched the Internet. Indeed, 

unguided self-research lead to other problems, as people end up with the wrong disease and 

derive incorrect information, leading to even more frustration. 

 Hand specific exercises as mentioned in the literature (see 2.3.1.2) were done by individuals. 

However, people lack  continuous support and adaptable programs as recommended in the 

literature [70]. Instead of adequate support, they only got simple instructional sheets. Also, the 

incorporation of exercises in daily life [73] was confirmed as a problem, as exercises were 

considered as time consuming, exhausting tasks. Additionally, varying exercise belief [86], [87] 

could be restated, as for some it was the best coping practice they can do, others experienced 

it as too painful to do, perceiving no positive effect or were just too lazy to do it. Besides these 

specific exercises, people experienced that doing physical activities, for example going to the 

gym or Nordic walking, and just keeping their hands and fingers active were positive counter 

measures, but they didn´t possess the knowledge about what kind of activities are beneficial 

for their condition, and they lacked  non-expensive professional support. 

Although the provision of assistive devices (see 2.3.1.3) is recommended by the  literature 

[59], [89], individuals had varying experiences. Whereas some received specific tools or 

recommendations from their health professionals, for example an opening aid or a cooling bag, 

others had to do self-research to find proper tools, for example in the Internet or visiting 

orthopedic shops. Recommendations of guidance or proper preselection was not seen [88], 

[89]. The usage of opening aids [99], [101] and thermal applications (see 11.1.6.3) was 

confirmed by participants. Moreover, a shared coping practice, which was mentioned  in the 

literature [100] was changing the tools individuals used. People replaced tools or devices that 

were considered too uncomfortable or even painful to use. Important factors therefore were 

being of low weight to reduce load in hand and fingers, being of bigger size to be easier to 

grasp, being ergonomic, described as being round, soft, not slippery, and having a proper 

handle, having convenient interfaces, for example without buttons that must be pressed like 

touchscreens, and ease the task that is tried to be accomplished with the tool, for example 

through electrification, like in the case of a tooth brush. Issues regarding assistive devices were 
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the need for ubiquitous availability, proper ergonomics and easy to apply, else they won’t be 

used. 

Another practice stated in the literature [31], [93], [96], [102], [98], [101]and confirmed by 

participants was the application of heat, e.g. through hot compresses or warm water. 

Furthermore, they use heating beds and heating handles. Besides local heat application, 

people generally need a warm surrounding. They prefer warmer environments, such as 

warmer climates and heated rooms and they dress with warmer clothes than usual, all with the 

goal to keep their bodies and hands warm, which reduces the problems and their intensity 

caused by the condition. 

A common form of self-care practice mentioned in the literature [98], [99], [100] and confirmed 

by the individuals was changing and adapting the way activities are performed. People reduce 

their amount of workload, take more breaks within their activities, do their work slower and 

more carefully, or even try to avoid painful tasks. Besides the tasks themselves, troublesome 

hand gestures are changed or avoided. For example, individuals figure out the best grip of a 

tool before using it, try not to involve painful fingers, use their whole hand, or use their second 

hand as support. People figured out those working alternations mostly on their own, and the 

literature recommendation for professional guidance on how to alter working methods and 

movement patterns [97], [101] was not experienced. Although changing the way of doing 

activities makes people independent, applying it in their daily life was considered time-

consuming, exhausting, and sometimes even frustrating, as they have to try it several times 

until a proper new way is found. If tasks get too painful or people can’t do them anymore, they 

ask other people for help, confirming the existing evidence[29], [31], [100]. Therefore partners, 

relatives, working colleagues or even foreign people are asked for support to help them or to 

take over problematic activities. Indeed, not always are others around, not every task can be 

delegated to someone else who may not be capable of doing it, and asking foreign people may 

be perceived as awkward and embarrassing. Besides asking for help, paying for support, for 

example for supporting in household chores or driving the car was mentioned as useful, but 

also expensive. 

Another form of self-care practice as stated in the literature was changing the diet [29], [93], 

[102]. In this regard, individuals faced the lack of knowledge and information about what is the 

proper nutrition for their condition and they struggled with the incorporation of new nutrition 

plans in their daily life. 

9.1.2 Opportunities for and requirements of HOA self-care technologies 

The second research question RQ2 required finding the opportunities and requirements of self-

care technologies for people with HOA. Therefore, the applied prototyping design process 

provides a characterization of a typical user with HOA through the persona. As the literature 
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lacks a representative description of HOA individuals, the results from user research allowed 

the realization of a descriptive and representative user characterization in form of a persona, 

which serves as an underlying base to build on when designing technologies for individuals 

with HOA. Furthermore, opportunities of needed application are identified through the 

description of scenarios, and design implications of self-care technologies for users with HOA 

are stated. Finally, a concrete prototype shows the possible implementation based upon the 

outcomes. In line with the hypothesis, the results state that derived information from user 

research is able to provide a technology design process focusing on user needs and their 

requirements. 

9.1.2.1 Application scenarios for HOA self-care technologies 

The identified application scenarios for HOA people build on the existing evidence for stated 

application areas of self-care technologies (see section 2.4.1), but further provide the 

underlying problems and needs that explain the reason, and additionally show a new area of 

application. The identified scenario of “Understanding of and awareness for HOA” (see section 

6.2.3) fits into the application area of “Providing health-related information”. The scenario 

“Finding HOA health professionals” (see section 6.2.2) partly matches the area of 

“Collaboration of patients and health professional”, even before collaboration can be 

established, proper health professionals must be found. The scenario “Providing coping 

strategies” (see section 6.2.4) targets two areas, namely “Providing health-related information” 

and “Supporting, guiding and suggesting care activities”. For example, individuals experienced 

a knowledge gap and difficult access to coping practices, which causes the need for 

applications in the area of providing and suggesting activities (see section 2.4.1.3). The 

scenario “Exchange individuals’ experience” (see section 6.2.5) directly addresses the 

application area “Connecting patients”. The scenario “Disease monitoring and assessment” 

(see section 6.2.6) covers two stated areas, first “Collection of health-related data” and second 

“Collaboration of patients and health professionals”. The identified area of application 

“Providing personal assistance” (see section 6.2.1) is not mentioned by the stated literature 

and thereby offers a new area to consider by future development of self-care technologies of 

HOA individuals. 

Overall, the results show that identified scenarios for HOA individuals overlap with the areas 

of application mentioned in the literature. Indeed, the identified scenarios show that it is not 

enough to focus on one single area of application, but on the underlying problem and reason 

that may connect these areas or focus on specific parts of these areas to provide a helpful 

technology. Furthermore, the stated areas should be extended by the area of personal 

assistance, offering possibilities for new applications. 
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9.1.2.2 Design implications for HOA self-care technologies 

The identified design implications for self-care technologies of HOA individuals support the 

stated literature, but further detail and enhance demanded implications of HOA technology, 

providing new insights on what is necessary to create a proper technology for these people. 

Identified implications are the minimum load on hand and fingers, proper ergonomics of hand 

and grip, non-stigmatizing appearance, robustness, warmness, availability, and time efficiency. 

The literature states that if technology is perceived as an enabler that solves present problems 

it is likely to be used, but if it is seen as a reminder of disability it will be abandoned [88]. 

Therefore, technology for individuals with HOA must recognize the impact of the condition on 

fingers and hands. The design of technology must enable people using it with as minimal 

involvement and load on hands and fingers as possible (see section 6.3.1).  

Furthermore, the results confirm that usage depends also on device-related factors, such as 

technical and ergonomic features [89], but there is a lack of concrete information about what 

technical attributes are of importance and what makes a technology for HOA individuals 

ergonomic. The outcomes show that people with HOA have specific ergonomic needs on any 

device or tool. The results confirm the given literature that the device must be of low weight 

[89], [90], but further name features as a wider surface to get a good grip on it, and having its 

handle to be round, soft, thick, but not angular, not thin and not slippery (see section 6.3.2).As 

individuals have reduced control on their hands, any device is in risk of being dropped 

unintentionally. Therefore, robustness is one more important requirement (see section 6.3.4). 

Another feature that must be considered is that device or its material gives or provides 

warmness, as individuals feel uncomfortable with coldness in their hands (see section 6.3.5).  

In accordance with the stated literature, design implications, such as non-stigmatizing 

appearance to avoid unwanted attention that challenges users identity [88], [113] (see section 

6.3.3), ubiquitous availability when needed [89], [90] (see section 6.3.6), and having time 

efficient technology [121], [133]as having HOA is already perceived time-consuming in daily 

life and another time requiring task would make another burden, are important aspects for 

individuals (see section 6.3.7). 

9.1.2.3 Issues of existing technologies and applications 

The literature review gives an overview of implementations of self-care technology for chronic 

condition as osteoarthritis, their tackled use cases, and different kinds of used technology, i.e. 

web, mobile or wearable (see section 2.4.2).Despite the stated availability and helpfulness of 

mentioned applications, usage of such technologies was rarely reported by individuals within 

this study. Several factors contribute to this situation. First, people were not aware of the 

existence of such technologies, which is caused by the digital divide, i.e. as elderly people are 

not comfortable with new technologies, negative reservations, i.e. that such applications 
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cannot be trusted, and negative experience, for example when using the Internet for self-

research, are hindering people to explore and make use of new applications. Second, available 

applications are mostly targeting the English speaking area, which makes another barrier for 

elderly German-speaking people. Third, the mentioned implementations were designed for a 

more common purpose, i.e. dealing with a range of chronic conditions or arthritis in general, 

but they lack specific solutions for fulfilling the demands of HOA individuals. For example, user 

interfaces are designed to be used by hands, the application depends on text-based 

information, and it is designed for a specific device, e.g. only via computer or smartphone. 

Even though the given literature on available implementations focuses on possible scenarios 

and used technologies, it lacks the incorporation of design implication and misses the 

emphasis on the importance of a holistic concept for the development of self-care technologies 

for individuals for HOA. When designing technologies for HOA not only the requirements of a 

software application must be taken into account, but also the needs and demands on how it 

will be used and on which hardware device it will be accessible. 

Therefore, the developed prototype demonstrates a concrete concept for a self-care 

technology respecting the individual’s needs on scenario and design, bringing the findings 

together. It provides a feasible solution to tackle the existing gap on coping practices combining 

the provision of such practices and experience exchange. The video-based approach allows 

the reduction of load on fingers and the smartphone as target device addresses the 

implications of ergonomics, non-stigmatizing appearance and availability. 

9.2 LIMITATIONS 

The overall study design of this thesis has two major limitations, which are the use of qualitative 

methods and an incomplete design process. 

First, the applied qualitative methodologies within user research limit the generalization of the 

results. The chosen small sample size for the used qualitative methods doesn´t allow the 

generalization of outcomes. Furthermore, generality is limited by the shared characteristics of 

participants, i.e. living in Vienna or the suburbs of Vienna and being treated by the General 

Hospital of Vienna. Participants from other areas and with different treatment history may also 

show other results. 

Second, the prototyping approach covers only parts of a complete user design process. 

Although the persona incorporates mixed individual perspectives, it can’t encompass the 

various experiences of the whole user research results. Therefore, descriptions of further 

representative user types are necessary. Furthermore, the completeness and relative 

importance of the defined scenarios and design implications can’t be stated, and must undergo 

further investigations, i.e. taking these results back to the individuals for evaluation. The same 
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counts for the created prototype. It serves as an example concept in respect to the findings, 

but to establish the evidence it represents, a proper helpful self-care technology must be further 

evaluated and feedback from people with HOA integrated. 

Despite the given limitations, the outcomes contribute to important insights into the life with 

hand osteoarthritis and the people’s perspectives. The prototype represents a grounded 

example of opportunities and needs on self-care technologies used by HOA individuals. 

9.3 FUTURE WORK 

The outcomes of this study provide several starting points for future work. First, based upon 

the mentioned limitations, further research is needed to establish the reliability of identified 

user needs regarding scenarios and design implications. Second, as this study only covers the 

first parts of a user-centered design process, further work should go on, and take the 

developed prototype “My helping hand” back to the individuals for evaluation, iteratively 

incorporating feedback, until a first version can be implemented. Third, the identified user 

scenarios and design implication offer new ideas and opportunities for other kinds of 

technology that can be developed based upon these findings.  
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10 CONCLUSION 

This thesis is based on the motivation to support people with hand osteoarthritis within the shift 

to a new self-care paradigm by utilizing nowadays technology. As a new self-care paradigm 

requires patient empowerment, technology should be an enabler to achieve and strengthen 

this empowerment, giving individuals more capabilities and opportunities to handle their 

condition and its accompanying challenges on their own. Regarding the existing burden 

derived from a chronic condition as HOA, any provided technology must be based on the needs 

of individuals and their requirements on such application to be considered as helpful and not 

another challenge to cope with. Any successful technology must be based on a concrete idea 

or demand. Therefore, this thesis focused on the fundamental stakeholder of any technology, 

its potential users, which are individuals suffering from HOA, to reveal their experiences, 

impacts and challenges in their daily life. This target was achieved by conducting a user-

centered design approach. Through qualitative user research consisting of interviews, a focus 

group and a workshop, understanding of the individuals and insights on their daily life was 

gained, thereby identifying concrete challenges, derived either directly from the condition´s 

symptoms or when coping with those. The collections and analysis of individuals’ experiences 

built the proper fundament for the next steps within the design process. The outcomes informed 

the creation of a persona to describe the target user. Based upon this user description, possible 

application scenarios and design implication on a technology were identified. Finally, a 

concrete prototype tied all those findings together by giving an example concept for a helpful 

self-care technology. Although the results of this thesis confirm the literature regarding the 

impacts of HOA on daily life, problems of coping practices, application scenarios and design 

implications, new challenges, opportunities and requirements on technology could be 

identified. Besides issues on the areas of handicraft activities or mobility, also the difficulties 

to start coping in the early stages of HOA and the challenges faced when dealing with the 

given health system contributed to the existing evidence. Furthermore, individuals struggled 

when coping with their condition regarding the low quality of patient education and lack of 

support on coping practices. In terms of self-care technologies, people rarely reported 

experiences or did not know about their existence, and the stated implementations within the 

literature missed to incorporate the full requirements for HOA people, consisting of valid 

scenarios and demanded design implications. Overall, this thesis emphasizes the importance 

to respect user needs, especially when developing technologies for critical areas as chronic 

conditions. Therefore, building a technology based on an identified use case with the solely 

focus on the software is not enough, but the whole concept of how this application can be 

accessed, how the user interacts with it and what kind of hardware device is running in their 

hands, must be aligned towards the user. 
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11 GLOSSARY 

Abbreviation Explanation 

AT Assistive technology 

ACR American College of Rheumatology 

ADL Activities of daily life 

CMC Carpometacarpal joint of the hand 

Trapeziometacarpal joint of the hand 

DIP Distal interphalangeal joint of the hand 

EULAR European League Against Rheumatism 

HOA Hand osteoarthritis 

MCP Metacarpophalangeal joint of the hand 

NSAID Non-steroidal anti-inflammatory drug 

OA Osteoarthritis 

UCD User-centered design process 

PIP Proximal interphalangeal joint of the hand 

RHOA Radiographic hand osteoarthritis 

SHOA Symptomatic hand osteoarthritis 
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13 APPENDIX 

13.1 EXTENDED LITERATURE 

13.1.1 Pathogenesis 

Traditionally osteoarthritis was seen as a disease, mainly degenerating the articular cartilage 

of synovial joints [7], [164]. Nowadays research established evidence, that also other parts of 

the joint as the subchondral bone, synovial fluid and ligaments are involved [7], [164]. 

To the beginning the superficial surface of the cartilage is intact, but uneven and can show 

little fibrillations [165]. The discontinuity of the surface starts by fibrillation extending through 

the superficial zone and later created vertical fissures extend and branch into the mid and deep 

zone of the cartilage [165]. The damage of the articular cartilage leads to a hypertrophic repair 

process lasting for years or decades, observable by swelling of the joint [166]. By progression 

of the disease, the repair process may stop causing the cartilage to soften and lose elasticity 

and thereby further compromising integrity of the joint surface [166]. The processes of the 

cartilage degradation are accompanied by cell death and proliferation, leading to the 

appearance of ulcerations and extensive erosion resulting in excavation and loss of matrix in 

the fissured domain [165], [167], [168]. Over time, these losses results in the loss of joint space 

[166]. With the erosion of the damaged cartilage, the articular surface left is consisting of 

calcified cartilage or the naked subchondral bone [165]. The mechanical, unmuted stress of 

the joint is now affecting directly the bone, causing fractures of the bone plate [165]. The bone 

responds with reparative processes, including vascular invasion, increased cellularity and 

filling the fracture gaps with fibrocartilage, getting the bone thicker and more dense at areas of 

physical pressure  [165], [166]. These processes change the contour of the articular surface, 

leading to a growth of fibrocartilage along the unprotected surface and formation of new bone, 

so called osteophytes [165], [168]. The fragmentation of these osteophytes or of the articular 

cartilage itself results in the presence of intra-articular loose bodies [166]. Along with joint 

damage negative effects of associated ligaments and neuromuscular apparatus are possible 

[166]. The progress of osteoarthritis in the articular cartilage is illustrated in Figure 28 [165]. 
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Figure 28: OARSI grades [165] 

13.1.2 Epidemiology 

Various studies focusing on the epidemiology, i.e. incidence and prevalence, of osteoarthritis 

were done, differing in the research method, the type of definition used for OA and the subject 

group. 

13.1.2.1 Incidence 

Research within participants of a health maintenance organization, show that the age- and 

sex-standardized incidence rate for symptomatic hand OA is about 100/100,000 person-years 

[9], [11]. Another longitudinal study with focus on different hand joints showed highest 

incidence for DIP joints, increased by age in all hand joints reaching a maximum of 106/1000 

person days in those men aged 60 and above [169], [170]. 

The following Figure 29 illustrates incidence rate of female, male and different types of OA and 

its increasing by age. 

 

Figure 29: Incidence of OA among patients in a health maintenance organization [11] 
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13.1.2.2 Prevalence 

Overall the prevalence of hand osteoarthritis is higher for women, than for men and increases 

with age [2], [12], [171], [37]. Another study suggests a lower prevalence of hand OA among 

elderly Chinese subjects compared with white subjects in the US [10]. Depending on the type 

of disease definition studies using the radiographic definition show much higher prevalence 

rates, than symptomatic ones, which takes also clinical findings into account [10], [3]. A study 

not differentiating between different diagnose definitions on a Norway subject group, comes 

up with a prevalence of 4,3% for hand OA [19]. 

13.1.2.2.1 Radiographic hand osteoarthritis (RHOA) 

Taking the definition of RHOA several studies have been conducted, varying in the participant 

group and their results. The age-standardized prevalence of radiographic hand osteoarthritis 

was 27,2% among the US-placed Framingham study subjects [9]. Studies with age-specific 

target groups show 10-20% participants under 40 years showing the characteristics of RHOA 

of [3], a prevalence of 67% for women and 54.8% for men above the age of 55 [172], raising 

up to 90% for women and 80% for men in a European population sample above the 70s [10]. 

Using radiographs for the definition of disease prevalence makes it easy to take a closer look 

on different joints of the hand. Overall the DIP joints showed the highest prevalence rates, i.e. 

up to 75% for women above the 60 [3], while the PIP joints showed the lowest prevalence 

[169], [170], [3], [171]. In a majority of participants DIP and PIP OA was present in their 

dominant hand, whereas CMC OA had the tendency to be more present in the non-dominant 

hand [171]. 

13.1.2.2.2 Symptomatic hand osteoarthritis (SHOA) 

Studies within samples of the US population show an age- and sex-standardized prevalence 

of 7% [2], [9], [3] to 8% [37]. As found within RHOA studies, symptomatic hand osteoarthritis 

shows same characteristics as an increased prevalence for women and age [3], [27], [37]. 

Among white US subjects SHOA occurs in 3% of men and 6% of women [10]. Data from the 

Framingham cohort demonstrated a prevalence of 13.2% in men and 26.2% in women aged 

above 70 [3], whereas an Iranian study showed a prevalence of 2.2% for people aged 40-50, 

rising to 22.5% for people older than 70 years [3]. 

13.1.3 Risk factors 

13.1.3.1 Systemic risk factors 

13.1.3.1.1 Age 

Age is one of the strongest risk factors for all kinds of osteoarthritis [9]. Several population 

studies show, that within the elderly population, e.g. over 40 [15] or over 50 [11] there is an 

https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek


D
ie

 a
pp

ro
bi

er
te

 g
ed

ru
ck

te
 O

rig
in

al
ve

rs
io

n 
di

es
er

 D
ip

lo
m

ar
be

it 
is

t a
n 

de
r 

T
U

 W
ie

n 
B

ib
lio

th
ek

 v
er

fü
gb

ar
.

T
he

 a
pp

ro
ve

d 
or

ig
in

al
 v

er
si

on
 o

f t
hi

s 
th

es
is

 is
 a

va
ila

bl
e 

in
 p

rin
t a

t T
U

 W
ie

n 
B

ib
lio

th
ek

.
D

ie
 a

pp
ro

bi
er

te
 g

ed
ru

ck
te

 O
rig

in
al

ve
rs

io
n 

di
es

er
 D

ip
lo

m
ar

be
it 

is
t a

n 
de

r 
T

U
 W

ie
n 

B
ib

lio
th

ek
 v

er
fü

gb
ar

.
T

he
 a

pp
ro

ve
d 

or
ig

in
al

 v
er

si
on

 o
f t

hi
s 

th
es

is
 is

 a
va

ila
bl

e 
in

 p
rin

t a
t T

U
 W

ie
n 

B
ib

lio
th

ek
.

 

123 

increased risk for developing osteoarthritis [2], [9], [4], [19], [8], [169], [170], [173]. Above the 

age of 60 OA progresses at a faster rate [174]. 

13.1.3.1.2 Gender and hormones 

Another strong indicator for the risk of developing OA is female gender, shown in several 

studies that women are more affected than men [2], [9], [10], [4], [11], [19], [3], [169], [170], 

[12]. Within women, those in the menopause show higher incidence rates caused by the 

hormonal change [15], [9]. Further research focusing on sex hormones indicates that those 

hormones, especially estrogen, have an influence on the development of OA [175], [176]. 

13.1.3.1.3 Genetics 

Research provides evidence for the genetic predisposition of OA [12]. OA may be inherited 

over generations within the families [15], [9], [10], [4], [177], [169], [170]. Estimates suggest a 

50% heritability of OA [177]. 

13.1.3.1.4 Bone density 

Studies of the bone structure and its association with osteoarthritis showed that a higher bone 

density increases the risk of hand OA [15], [9], [4]. 

13.1.3.2 Local risk factors 

13.1.3.2.1 Obesity and overweight 

Several studies show evidence that obesity and overweight increase the risk for developing 

osteoarthritis, especially for the joints of hip or knee [15], [9], [10], [4], [19], [8], [169], [170], 

[173], [3], [12]. Further investigations showed the association of obesity with the development 

of hand osteoarthritis, an increased risk per kg by the increase of body weight, and the severity 

of the disease correlating to the amount of weight [13], [14]. Reasons for the role of obesity in 

osteoarthritis development are the increased mechanical stress on joints and the altered lipid 

and glucose metabolism contributing to the joint destruction [178]. 

13.1.3.2.2 Injury 

Injuries, traumas or deformity of the joint or parts of its composite structure are known as local 

factor increasing the risk for developing OA at the affected joint [15], [9], [10], [4], [3]. 

13.1.3.2.3 Mechanical factors 

Investigations on the role of biomechanical factors for the health of joints identify altered joint 

loading caused by obesity, mal alignment, trauma or joint instability as a risk for OA [74], [69].  

Special occupations, e.g. as cotton mill workers [9], requiring a special usage of the joints and 

a physical workload during heavy manual labor, are leading to an increased risk of developing 

OA [15], [10], [173], [3], [12]. Especially repetitive joint usage and excessive joint loading 
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associated with mechanical stress during manual labor are linked to OA [15], [10], [169], [170], 

[3], [12]. An abnormal usage of joints can also be caused by sport participation, but is usually 

not seen for HOA [9], [4]. 

Further studies focused on hand osteoarthritis name higher grip strength [12], [179], greater 

forearm muscle strength [15] and handedness [12] as risk factors for developing the disease 

in specific hand sites and joints. 

13.1.3.2.4 Laxity 

Several paper indicate joint laxity as a risk factor for OA [15], [9], [12]. 

13.1.3.3 Socio-economic factors 

Beside systemic and local factors groups within the society were detected, showing a higher 

risk for developing osteoarthritis. Those groups can be identified on socio-economic 

parameters, as less educated [19], out of work [19], rural-living [8] or deprived [180]. 

13.1.4 Diagnosis 

For diagnosing the presence of osteoarthritis three approaches have been defined in literature, 

named clinical, radiographic and symptomatic definition [2]. The clinical definition is based on 

symptoms and findings from a physical examinations [2]. The radiographic definition is based 

on the assessment of features in images [2]. The symptomatic definition is based on the 

presence of pain and radiographic evidence [2]. 

13.1.4.1 Radiographic definition 

Plain radiographs still provide the gold standard for morphological assessment of HOA [15]. 

Simple film radiography, and advanced technologies as MRI, are helpful to confirm the clinical 

diagnosis and rule out other conditions [6]. Imaging features as narrowing of the joint space 

width, osteophyte formation, the development of subchondral bone sclerosis, erosions and 

cysts can be detected and assessed via standardized scoring systems, as defined by Kellgren 

and Lawrence or the Osteoarthritis Research Society International [7], [15], illustrated in Figure 

30. 
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Figure 30: X-Ray of OA hand showing typical features [181] 

Advanced, but more expensive are MRI technologies allowing the assessment of joint 

structures in three dimensions and with high resolution resulting in capabilities for early 

detection of structural changes in the joints [7]. Additionally ultrasonography can be used to 

assess changes in the synovium, especially in the hands [7]. 

13.1.4.2 Symptomatic definition 

The symptomatic definition of osteoarthritis comprises the clinical and radiographic definition 

[2]. Patients have symptomatic OA if they have a frequent pain in a joint, e.g. on most days of 

the last months, and radiographic evidence of OA in that joint [2]. A problem of this approach 

is that the pain must not derive from the arthritis seen on the radiograph [2]. 

13.1.4.3 Structural definition 

Furthermore there is the definition of structural osteoarthritis as an approach to detect 

osteoarthritis in early stages based on structural changes within the joint [7]. Taking into 

account the limited capabilities of clinical and radiographic diagnosis of osteoarthritis at an 

early stage, and alternative approach was defined [7]. The definition of structural osteoarthritis 

is based on the evidence of cartilage loss without inflammatory or crystal arthropathy, 

regardless of perceivable symptoms [7]. 

13.1.5 Activities of daily living 

To investigate the impact of functional impairment the capability of patients to perform activities 

of daily life (ADL) is assessed [182]. Based on questionnaires, e.g. the Stanford Health 

Assessment Questionnaire, ADL categories as dressing, grooming, arising, eating, walking, 

hygiene, reaching, gripping and mobility are assessed by the participants regarding their 

difficulty to perform them [182]. 
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13.1.6 Therapies 

13.1.6.1 Splinting 

Splints have been long time shown effective for other diseases and pathologies, and are 

increasingly utilized for patients with OA [44], [183]. Splinting of osteoarthritic joints is 

recommended by the ACR and EULAR, especially for thumb base OA, that is affecting the 

CMC joint [43], [59]. The goal of splinting is to limit and prevent excessive painful motion, e.g. 

lateral angulation, around a joint, and to prevent or correct flexion deformity [43], [44]. 

Various forms and designs of splints exists [85]. Custom-made splints seems to be more 

beneficial in outcomes, as reducing pain, but are more expensive, then prefabricated ones 

[183]. From the patients perspective short splints are preferred over long splints [184]. Other 

comparisons of splints don’t show any significant difference within the improved outcomes [84], 

[185]. Figure 31 illustrates an example of a splint for base thumb OA. 

 

Figure 31: Splint to stabilize the CMC joint [186] 

The different effects of splinting dependents mainly on the length of application, i.e. therapy 

adherence. Main effects, shown already in the short-term, e.g. until 3 months, application of 

splints are reduced hand pain [44], [54], [85], [81], [186], [187], [184], [185] and lower disability 

[54]. Improvements for hand function [83], [81], [187], [185] pinch strength [83], [81], [187] and 

range of motion [81] are more likely seen on the long-term, e.g. 12-month, application of splints. 

Also radiographic changes, i.e. a reduced subluxation at the first CMC joint, could be seen 

[184]. Exercising is a common therapy to enhance outcomes for pain, stiffness, function and 

strength when splinting [84], [85], [66].  

As splinting can have negative side effects as disuse atrophy of joint stabilizing muscles under 

splinting, also additional exercise programs are recommended [44]. Negative side effects are 

usually related to fitting and local reaction to the materials used in fabrication [44]. 

13.1.6.2 Physical modalities 

Physical modalities are noninvasive and time-honored approaches, where various kinds of 

modalities are applied to create healing and relieving effects in disease affected body regions 
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[44]. Most common forms are thermal modalities, i.e. heating and cooling [44]. Heat increases 

the collagenase activity leading to a relaxation effect in the tissue and increased pain threshold, 

but can also lead to vasodilation and may worsen inflammation [44], [45]. Heat can be applied 

superficial, e.g. in forms of heat packs or compresses, or deep by going through the surface, 

e.g. in forms of ultrasound, diathermy, microwave or laser [44]. Cooling has an anti-

inflammatory and primary analgesic effect, also slowing down the speed of nerve conduction 

[44]. As thermal modalities reduces pain and muscle spasm, application is recommended 

before doing exercises [43], [46]. For the user, thermal applications should be easy to access, 

use and effective for intermittent, short application [46]. 

For HOA thermal modalities are recommend by EULAR and ACR [43], [44], [54], [59]. HOA 

patients should be instructed and informed on the usage of local application of heat, e.g. with 

paraffin wax or a hot pack [43], [54], [59]. Local application of heat shows beneficial outcomes, 

as alleviating pain and stiffness, associated with OA [54]. For patients with painful Heberden’s 

nodes hand baths in hot paraffin wax or even in warm tap water can show soothing and 

analgesic effects [45]. Paraffin bath therapies are a common beneficial short-term therapy 

option, effective for a 12-week period, reducing pain, tenderness and maintained muscle 

strength in HOA [188]. Paraffin baths can be enhanced by addition of topical analgesic [189]. 

A special therapy, called the Berthollet technique, for hands was developed, consisting of a 15 

minute local steam bath combined with a finger shower, and showed benefical effects as 

functional improvement and reduced pain of the hands [190]. Furthermore ultrasound is 

recommended [43], magneto therapy had shown beneficial outcomes in pain and function for 

patients with thumb CMC OA [83] and laser therapy improves hand range of motion in hand 

HOA [81]. 

13.1.6.3 Surgery 

Surgeries are recommended when conservative pharmacologic and non-pharmacologic 

therapies have failed, and the patient is still marked by chronic pain and disability [6], [43]. 

Surgeries aim to relieve pain, and to restore shape and/or function of the hand [191]. For hip 

and knee OA surgeries are regularly conducted in high numbers [6], but figures of finger 

surgeries are low, regarding higher risks for complication, increased failure rates and hard 

trade-off between scarified mobility for pain relief [191]. 

The two main surgical interventions for HOA are fusion, also known as arthrodesis, and joint 

replacement, also known as arthroplasty [44], [191]. In arthrodesis the bones are fused 

together, creating a strong, stable, and pain-free joint, but with no or reduced motion range 

[44], [191]. In arthroplasty the joint is replaced by an artificial implant, maintaining essential 

joint functions, but not replicating full natural finger motion [192], [191]. In example silicone and 

pyrolytic carbon implants showed improved outcomes for function, when used to replace CMC 
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or MCP joints [192]. Possible complications are the limited lifetime, implant loosening and 

persistent pain [192], [191]. Other adverse side effects from surgeries are scar tenderness and 

tendon damage [193]. 

Depending on the type of joint, person’s age, activity level and amount of stiffness acceptable 

after surgery, the proper intervention should be chosen [191]. For PIP joints arthroplasty is 

preferred to maintain flexibility needed for griping, but regarding high usage, implants can wear 

out quickly [191]. Alternatively PIP joints can be fused, as regularly seen for DIP joints in the 

ends of the fingers, to gain a reliable, life-long, pain-free and reasonably functional solution 

[191]. For severe thumb base OA arthroplasty or arthrodesis of the CMC joint or trapeziectomy, 

i.e. removing the trapezium bone, are effective, regular treatments [43], [44], [47], [193]. 

13.1.6.4 Alternative therapies 

A wide range of complementary alternative medicine and naturopathic pharmacotherapy 

exists, and are preferred by OA patients, that want to avoid conventional pharmaceuticals and 

interventional therapies [44]. A factor for choosing alternative therapies are low beliefs in 

efficacy of conventional treatments or experienced side-effects [50]. Examples for naturopathic 

pharmacotherapy are chondroitin, glucosamine, collagen, plant-derived substances, vitamins, 

antioxidants, Ayurveda medicine, traditional Chinese medicine, and homeopathic 

preparations, but there scientific evidence is rare [44]. 

Positive scientific evidence exists for acupuncture and leech therapy. Acupuncture is a 

common form within alternative therapies for OA patients, resulting in a modest pain-relieving 

effect up to 6 months [44]. Also a single course of leech therapy for OA of the CMC joint, was 

effective in relieving pain and improving disability up to 2 months [194]. 

13.1.6.5 Pharmacologic treatment 

The ACR and EULAR recommend the use of oral and topical nonsteroidal anti-inflammatory 

drugs (NSAIDs), and topical capsaicin for a safe and effective pharmacologic management of 

HOA [43], [59]. Particularly oral medications have been important for pain control in OA and 

are nowadays used primarily for analgesia [44]. Topical and oral NSAIDs showed beneficial 

effects for patient, regarding alleviation of pain [47], [54]. For Patients with stomachache adding 

gastro-protective agents to NSAIDs should be considered [43]. Regular prescribed analgesics 

are tramadol [59] an opioid medication, and paracetamol also known as acetaminophen [43] a 

non-opioid medication. According to the ACR opioid analgesics, as tramadol, should be 

avoided [59]. Therefore Paracetamol is considered as safe and effective oral analgesic and 

should be used on the long term, if successful in the short [43]. Regular treatment should start 

with paracetamol and later changed to NSAIDs [6]. Supplements as glucosamine and 

chondroitin can be used additionally [6]. 
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A major problem of prescribed pain medications is therapy adherence [195]. From the OA 

patient perspective, medications are required to achieve symptomatic relief, but adherence 

depends on adverse side effects and financial cost [49]. So patients are regular reluctant to 

take their medication, and if they do, they don’t take it in the prescribed dose or frequency 

[195]. Depending on their perception and attitude to pain, e.g. by explaining that pain is ignored 

or they have a high tolerance level, patients are willing to adhere, or not [195]. 

13.1.6.5.1 Pharmacologic joint injections 

Intra-articular joint injections, as corticosteroid or hyaluronic acid injections, are common and 

used to deliver medications directly into the joint space or to aspirate an acutely inflamed joint 

[44], [47]. Injections are beneficial in the symptomatic relief of pain in OA joints and reducing 

osteoarthritic flare-ups, but those improvements are limited in time [6], [44], [47]. While 

Corticosteroid is inexpensive and works on the short-term, hyaluronic acid injections are more 

expensive but can maintain symptom improvement for longer periods [6]. Aspiration and 

needle placement are done by a blind or anatomic approach, and can be enhanced with 

ultrasound or fluoroscopic guidance, e.g. for an obese patient [44]. Whereas EULAR is 

suggesting intra-articular corticosteroids [43], the ACR explicitly don’t recommend the usage 

of intra-articular therapies [59]. In general, local treatments, specialized on specific body parts, 

are preferred over systemic treatments, especially if pain is low and few joints are involved 

[43]. 

13.1.7 Special forms of patient education 

13.1.7.1 Self-management education 

Self-management education enhances traditional patient education, i.e. providing information 

and technical skills, by addressing general skills, as problem solving, goal setting, decision 

making; social skills as social integration, social support; and disease specific skills, as self-

monitoring, health-directed activity, coping and pain managing techniques [55], [1]. Teaching 

self-efficacy, which means increasing confidence to carry out a behavior for reaching desired 

and goals, plays an important role and increases when participants succeed in solving their 

disease-related problems [1]. With the knowledge about the disease, coping and managing 

skills, participants should be encouraged to take an active role in their treatment [55]. 

Deliverance is done by healthcare professionals or lay leaders in an unstructured form on 

various ways, e.g. face-to-face, Internet or telephone [55]. 

Educating patients about self-management is effective for pain and disability [54]. Compared 

with usual care programs or information-only education, self-management education show 

better outcomes, in improvements for skills, pain, function, symptoms and quality of life [55], 

[1]. 
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13.1.7.2 Health coaching 

Health coaching enhance educational programs by a close collaboration of participants with 

health professionals and utilizing techniques as motivational interviewing [56]. Adoption to 

healthy lifestyle behaviors, prevention and control over disease are main addressed targets 

[56]. Motivational interviewing can be a useful strategy to help patients decreasing their 

attitudinal barriers toward better management of their disease [57]. Coached patients showed 

a healthier lifestyle, i.e. increased physical activity [56], [58], healthier nutrition [56], better 

vitality [57]; less problems for pain related interference with function [57], higher mental health 

[57], and increased independence [58]. 

13.1.8 Requirements and design implications of self-care technology 

13.1.8.1 Effective applications 

A key challenge for self-care technologies is to provide proper clinical effectiveness for the 

user [106], [114]. Nevertheless many health applications lack evaluation, fail to incorporate 

and attribute evidence-based information, and so the information provided may not be accurate 

and accountable [106], [109]. To enhance system credibility for clinical outcomes, validity and 

reliability need to be established, and applications must be based on an evidence-based 

approach to provide scientifically proven content that can be verified, e.g. using ACR or EULAR 

guidelines for OA management [105], [114], [137], [115]. Furthermore, users with all levels of 

health literacy must be considered, when designing applications providing health-related 

information, as medical information can become easily complex and hard to understandable 

[106]. 

Another challenge is, that health apps can nowadays be easily accessed, downloaded and 

used from a growing pool of tools without guidance from a health professional [106]. So users 

can be easily become frustrated by using apps that don’t meet their needs, or worse, the 

applications may be misused leading to negative experience or clinical outcomes [106]. To 

tackle this issue, awareness must be raised and adequate information for potential users 

provided [123]. 

For the future effectiveness can be guaranteed through the support of standards, that allow 

application integration into public health or hospital information systems [105]. 

13.1.8.2 Motivational user experience 

Usability problems can lead to the fail of an health technology and promised beneficial clinical 

outcomes can only be achieved, if the self-care app provides a proper user experience that 

attract people, motivates them, and increase their engagement [106], [114], [117], [124]. 

Applications should be easy and comfortable to use, provide a simple interface that shows the 

needed minimum of information in a simple format, employ behavioral science principles, and 
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fulfill patient convenience factors, as time efficiency and flexibility [104], [107], [113], [114], 

[121], [133]. Also usability constraints regarding the used hardware, e.g. small screens that 

make reading and typing difficult, or slow Internet connection, must be considered [106]. To 

increase user acceptance, technology appearance, e.g. for wearable devices, matters, and it 

should be small, light, not ‘appear medical’ and don’t challenge the identity of its users [113]. 

To motivate users various features have shown beneficial outcomes. For example in 

educational apps personalized and interactive elements encouraged users [107], whereas 

when guiding physical activity, apps utilized gamification elements for bringing in fun into boring 

activities or provided space for exploration of users capabilities to address specific needs [118], 

[124]. Furthermore social features, as employment of dialogue support techniques, that 

provide communication and interaction with other patients or health professionals for giving 

feedback and support, encouraged users and increased adherence [115], [119], [123], [131]. 

Technologies should be customizable and adaptable to fit the changing needs of various users 

[123]. As individuals gain more and more expertise on their conditions, they want to adjust their 

application to better match their needs, or else they will abandon it and try out other ones [111], 

[114]. For example, in data collection, users should be allowed to flexible add or remove pieces 

of data that is meaningful to them [111].  

Last, but not least the perceived trustworthiness of an application influence motivation to use 

it, and therefore privacy and security concerns, e.g. of users data, must be taken serous and 

be implemented [105], [106], [107], [114]. For industry-driven applications all conflicts of 

interest should be explained, as there can be bias in provided information, e.g. preference for 

specific types of treatments or interventions [105]. 
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13.2 ETHIC COMMISSION APPLICATION 

13.2.1 Study protocol 
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13.3 INTERVIEW 

13.3.1 Interview guide 
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13.3.5 Reflection notes 

Lessons learned were how to get the interview started from the previous small talk with good 

opening questions, keep focus on the central topics, avoid too much topic switching, avoid 

asking suggestive question that contain already an answer, dig deeper on interesting 

statements or stories and keep out own knowledge or opinions. 
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13.4 FOCUS GROUP 

13.4.1 Focus group invitation 
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13.4.2 Focus group guide 
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13.4.4 Coding examples (export from MAXQDA) 
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13.4.5 Mind map of emerged themes 
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13.4.6 Reflection notes 

Lessons learned were write-down action can help to start discussion – but shouldn’t be used 

a second time on a close related topic, let discussion grow but keep in control where the 

discussion goes – the later the intervention the harder it is to get people back to the original 

question, how to softly interrupt discussion and direct them back to the main question, directing 

questions to specific persons – e.g. when opening a new theme – is better than asking all at 

once, not all topics covered in appropriate time – planned first half of the session exceeded to 

second half – therefore topics of the second half were shortened, avoid own opinions e.g. if 

participants ask specific questions and direct them into the round, proper time check to keep 

in schedule – session extended regular plan about 20 minutes, brought-in objects were not 

discussed as planned in the schedule – a participant just started a discussion out of it, not 

every topic was covered in the same detail – but maybe there was not more to get, and forgot 

to take photographs of the brought-in objects. To good points I take out of this sessions were 

a well-prepared room (aligning tables and chairs, provide drinks and cookies), good 

introduction so that everyone was focused on the topic, letting discussion grow and have 

patience during it, setting new topics to discuss and using write-down actions. 

A further issue appeared was related to discussion culture, manifesting as simultaneously 

speaking participants, parallel discussions, mutual interruption of participants, and participants 

that tried to drive the group conversation per repetitive interrupting or taking a lead opinion and 

don’t want to hear others. 

https://www.tuwien.at/bibliothek
https://www.tuwien.at/bibliothek


D
ie

 a
pp

ro
bi

er
te

 g
ed

ru
ck

te
 O

rig
in

al
ve

rs
io

n 
di

es
er

 D
ip

lo
m

ar
be

it 
is

t a
n 

de
r 

T
U

 W
ie

n 
B

ib
lio

th
ek

 v
er

fü
gb

ar
.

T
he

 a
pp

ro
ve

d 
or

ig
in

al
 v

er
si

on
 o

f t
hi

s 
th

es
is

 is
 a

va
ila

bl
e 

in
 p

rin
t a

t T
U

 W
ie

n 
B

ib
lio

th
ek

.
D

ie
 a

pp
ro

bi
er

te
 g

ed
ru

ck
te

 O
rig

in
al

ve
rs

io
n 

di
es

er
 D

ip
lo

m
ar

be
it 

is
t a

n 
de

r 
T

U
 W

ie
n 

B
ib

lio
th

ek
 v

er
fü

gb
ar

.
T

he
 a

pp
ro

ve
d 

or
ig

in
al

 v
er

si
on

 o
f t

hi
s 

th
es

is
 is

 a
va

ila
bl

e 
in

 p
rin

t a
t T

U
 W

ie
n 

B
ib

lio
th

ek
.

 

167 

13.5 WORKSHOP 

13.5.1 Workshop invitation 
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13.5.2 Workshop guide 
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13.5.3 Session room 
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13.5.4 Created posters 
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13.5.5 Reflection notes 

Lessons learned of this session were: don’t make a workshop format too complicated so that 

is easy to understand what they have to do and what the goal is, give simple explanation why 
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we are doing this, preparation of a slide-show to guide through the sessions and to support 

leading topics with focus areas, e.g. with pictures, is better than only reading those helping 

areas aloud, good to have a big heading for describing the main focus of the session e.g. 

“Hand osteoarthritis” to avoid wrong and misleading expectations, during participants are 

working on their behalf visit, help and guide them towards the aim of their task, don’t give bad 

metaphors – e.g. with knee osteoarthritis – that mislead participants to other topics, 

better/special preparation on how to facilitate, encourage creativity with the elderly, keep 

control of discussion directions. Compared with the focus group the whole session was in time 

and uncontrolled discussions were detected and avoided early.  
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