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ABSTRACT

DESIGN INTERVENTIONS TO IMPROVE NECK PAIN PATIENTS'
MOTIVATION FOR ENGAGING HOME EXERCISE PROGRAMS:
KEY CONSIDERATIONS FOR A MOBILE HEALTH APP

¥zt Nihdn
Master of Sciencdndustrial Design
Supervisor:Prof. Dr.B a h a r -Pé&dgleye r

June 2024239 pages

During the homéased rehabilitation stage of physiotherapy, patients are usually
given photocopies or brochures with brief descriptions and pictures of the exercise
programs they need to follow. This information is often insufficient to meet the
patients' needs during their exercise routines, resulting in less effective treatment.
This research focuses on the role of home exercise programs in enhancing the
motivation and adherence of patients with neck pain. It aims to first understand the
challenges and needs these patients face during home rehabilitation, and second to
provide a design solution to boost their motivation to exercise at home. The
research included interviews with both patients and experts, and the findings were
analyzed using theSelf Determination Theoly basic psychological needs:
autonomy, competence, and relatedness. The study identified key elements that a
mobile health application should include to improve patient motivation. These
elements were found to be pain reduction, professional interaction, knowledge
competence, social interaction, progress monitoand goal achievement, and
personalization. A prototype of a mobile application incorporating the following

elements: personalization and autonomy; progress tracking and competence; social



support and relatedness; adaptive and interactive content; and integration with
professional care was then designed in a digital environment. This prototype was
evaluated by patients, who provided feedback on how well it met their expectations
and how it could be further developed. The results of this research are thought to

contribute to the treatment process of physiotherapists, mobile health application
designers, and patients with neck pain.

Keywords:Neck PainHome Exercises, Interaction Design, USamtered Design,

Motivation
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CHAPTER 1

INTRODUCTION

1.1  Background and Motivation for the Research

In the classification of chronic pain, the International Association for the Study of
Pain (IASP) mentioned neck pain as cervical spinal pain as pain perceived
anywhere in the posterior region of the cervical spine, from the superior nuchal line
to the first thoracic spinous process. (Merskey, 1994). This topographical definition
indicates that neck pain is usually sensed posteriorly (Yoshida et al., 2023).
Chronic neck pain is a familiar sensation, often accompanied by irritation and
hypersensitivity to passive and active movements, ligaments, and muscles. Neck
pain revealed by clinical examination is similar to many other painful conditions of

the musculoskeletal system (Ylinen, 2007).

Neck pain is a common health problem worldwide. Different epidemiological

studies and evaluations of various health systems worldwide have obtained
guantitative data and statistics about patients with neck pain. In Poland, one study

found that more than 48% of respondents reported complaimsisduloskeletal

disorders (MSDsin the past 12 months, with neck pain being the most frequently
reported symptom (17. 05¢éwal,0202])riralgitomdent s)
according to a literature review, neck pain is one of the most common
musculoskeletal disorders, with an ajandardized prevalence rate of 27.0 per

1000 population in 2019. This literature review describes the global epidemiology

and trends associated with neck pain. (Kazeminasab et al., 2022).

Mechanical neck pain also affects a large population in Turkey. According to
statistics from the Turkish Statistical Institufe }( K) Kor 2016 to 2019, neck pain
ranked as the second most common disease among individuals aged 15 years and

over. Neck pain was reported or diagnosed more frequently than hypertension



among health issued ( K R019). In 2022, when the types of diseases seen in
individuals aged 15 years and over were analyzed, low back problems ranked first

at 24.6%, followed by neck problems at 17.2%, hypertension at 16.1%, diabetes at
11.4%, and allergies at 9.6% [ K R022).

The Turkish healthcare system has undergone significant reforms since 2003 to
achieve universal health coverage and improve access to health services (Tirgil et
al., 2018). In the Turkish Health System, neck pain treatment involves various
approaches, including manual therapy (i.e., a hamdsphysical approach to
treating multiple musculoskeletal and neuromuscular conditions), strength training,
endurance training, and horbased rehabilitation (K. Demirel, personal
communication, Noember 30, 2022). Homédased rehabilitation is prescribed
after manual therapy for patients with hilgivel diagnoses (i.e., cervical hernia,
compression of the cervical vertebrae) or as a whole process for patients with low

| evel pain (K. ¢ et i n, empee3p, 2eP2).drl theh@amamuni cati o
based rehabilitation process, although many different exercise approaches have
been used in general, they all aim to reduce pain in weak muscles, strengthen,
reduce the mechanical load on vertebral structures, increase conditioning, stabilize
hypermobile segments, correct posture and improve movement (Jackson & Brown,
1983). Regular exercise is a therapeutic phase whose importance is emphasized
during homebased rehabilitation processes. Exercise is a tool that has long been a
significant treatment modality fahronic pain (Moffett & McLean, 2005

Home exercise programs (HEPs) are plans given by physiotherapists to patients
that outline specific exercises for individuals to perform at hbased
rehabilitation (Argent et al., 2018). Home exercises are particularly beneficial for
patients with chronic neck pain, with HEPs giving the most significant effect sizes
on pain reduction when combined with another treatment (Nikander et al., 2006).
Although HEPs can benefit those with mechanical neck pain, they come with
meaningful challenges, primarily related to adherence problems. The World Health
Organization \WHO) defines adherence as "the extent to which a person's behavior

- taking medication, following a diet and implementing lifestyle chandgeiows



the agreed recommendations of a health c
of adherence to home exercise programs is when patients stop making significant

progress in their recovery. Patients negatively affect the process by not adhering to
exercise, limiting their progress, and delaying recovery

In the current practices of the Turkish Health System, home exercise programs as
part of the treatment recommendations are often distributed on -ipagemt
brochures or on simple phot ocopy paper
November 30, 2022). This strategy may not engage and motivate the user to
participate in the workouts. Patients may face periods of frustration or
discouragement that can prevent them from continuing their rehabilitation. Poor
adherence is one of the main reasons for inadequate treatment outcomes (Turk &
Rudy, 1991). It is important to use strategies that prescribe exercises and inspire
and support patients to stick to their home exercise program. Motivating patients to

adhere to home exercise programs is crucial to successful rehabilitation

It is necessary to engage the patient in treatment with different methods. A study
examining the effects of written, illustrated, and oral reinforcement paper
prescriptions found that various approaches to giving patients instructions for at
home exercises had varying outcomes (Schneiders et al., 1998). As a result of a
study, support from close relatives was related to facilitating adaptation to HEPs,
so expanding it to a broader network in the community should be encouraged. This

result shows the positive effects of community creation on patients (Okezue et al.,
2019.

Integrating motivation strategies for developing products, systems, and services can
be pivotal in sustaining patient adherence to home exercises. For ex&elple,
Determination Theory(SDT), developed by Deci and Ryan (2000), is a
psychological framework that delves into the underlying motivations driving
human behavior and the conditions conducive optimal development. SDT
concerns itself with human motivation, personality, and optimal functioning rather

than just the amount of motivation, and it focuses on different types of motivation



( B. Jedgley D734 Lecture NotesMarch 22, 2023). This theory posits three
fundamental psychological needs for an individual's ‘aeihg and intrinsic
motivation. SDT seems especially useful in the design process as it gives designers
a basis for providing the necessary factors that users look for in products/services
( B. Readgley,1D734 Lecture NotesMarch 22, 2023). By aligning the
features of the digital intervention with these psychological needs, the aim is to
create an environment that not only addresses the specific physical challenges

associated with mechanical neck pain but also develops a sense of empowerment
and motivation in the use

The rapid growth of technology and the increasing use of digital health
interventions can also be pivotal in sustaining patient adherence to home exercises.
For instance, Colombo et al. mentioned that by providing feedback on
performance, the gaming elements included in the two rehabilitation robots helped
keep patients' attention and interest high, and the exercises were accomplished
(2007).

The motivation for this research on mechanical neck fmagan with the
researcher's dual role as a basketball player and c&ioh. completedher
undergraduatgraduation project (2AB-19 Spring) witha project on athlete health,
reflecting onher and her friends' injuries during their basketball ydesiowing

this project, shebeganworking at a medical company designing products for
orthopedic patientsThere, &e observedthe demotivation of patients during the
homebased rehabilitatignrealizng that this negatively impactsthe recovery
process.According to theresearcher, motivation to adhere to home exercise
programs is crucial for patients with neck pain. The research findings provide
valuable insighg into using digital health interventions to support patients with
mechanical neck pain and inform the development of future design interventions in
this area



1.2  Aim and Objectives of the Research

The research aims to explore ways to increase motivation and engagement among
patients receiving home rehabilitation for mechanical neck pain by investigating
specific needs and challenges faced by patients. Also, it aims to present a
comprehensive approach to designing a digital intervention by examining the
foundations of SDT, exploring its applications in health technology, and targeting

the unique needs of mechanical neck pain patients

To fulfill these aims, the following objectives are set for the research: i) to examine

the primary information sources from which patients acquire information during
homebased rehabilitation, ii) to investigate how the three basic needsSm

can serve as a foundation for enhancing

into the design of a mobile digital health app for mechanical neck pain, and iii) to
present the integration of a digital health application to Rbased rehabilitatian

By addressing these objectives, the research aims to provide valuable information
to improve the hombased rehabilitation experience of patients with mechanical

neck pain, ultimately enhancing their treatment experiences and outcomes

1.3 ResearchQuestions

The research questions addressing the aim and objectives are as follows.

1 What specific needs, challenges, and expectations do patients with
mechanical neck pain encounter during treatment, especially inbasee
rehabilitatior?

1 What are the primary ways patients acquiring information during home
based rehabilitatich

o What are the patientds thoughts on

different information sources (e.g., HEP brochures, videogpetc



1 What are the primary motivation sources for engaging and adhering to
homebased rehabilitation?
1 How can a mobile health app be incorporated into hbased rehabilitation
to support patients with mechanical neck pain?
0o How might the design of a mobile health app for mechanical neck

pain be informed by the three basic psychological needSetf
Determination Theoryhile also serving to motivate patients?

1.4  Scope of the Research

This research focuses on the hepased rehabilitation experiences of patients

aged 18 and older with mechanical neck problems. Participants were intentionally
not selected based on pain levels, aiming to comprehensively capture patients'
experiences across all pain levels. Rheumatic and infectious neck pain patients
were excluded from the scope of this research. The research included patients who
underwent a home exercise program for mechanical neck pain and received
services from private or public health institutions in Turkey. The design

recommendations of this research focus on mobile apps rather than products with
which users physically interact, such as massagers and home equipment used

during home exercise

1.5 Structure of Thesis

The thesis is structured under six chapters, as detailed finllidhweing.

Chapter 1: Introduction. This chapter presents an overview of the research
background, which includes brief information about the definition of mechanical
neck pain and statistics of mechanical neck pain worldwide and in Turkey. In
addition, the treatment process of mechanical neck pain in the Turkish Health
System provides brochures and home exercise programs in this process. The

adherence problems faced by patients with mechanical neck pain during home



based rehabilitation and motivation, research aims, objectives, research inquiries,

and the overarching thesis structure are provided

Chapter 2: Literature Review. This dhapterhas two parts; the first pakbriefly
introduces the risk factors for, and problems caused by mechanical neck pain. It
continues with a comprehensive review of the existing literature on home
rehabilitation of neck pain. User experience literature for design recommendations
is mentioned, exploring the role of digital health platforms in promoting physical
well-being and motivation among patients. Positive design, positive technology,
and motivational strategyi.€., Self Determination Theo)yare reviewed for

motivation and welbeing. In addition, second part includes the review of the
existing nHealth appbased on SDT.

Chapter 3: Methodology. This chapter presents the methods of the-$tage user
research conducted as part of the research aimed at exploring ways to increase
motivation and engagement among patients receiving home rehabilitation for
mechanical neck pairfirst one is consultation expert meetings, second one is

patient interviews.

Chapter 4: Results and AnalysisThis chapter presents the results and analysis of
threestaged research and proposes design recommendations aimed at developing a
mobile health application during horbased rehabilitation of patients with
mechanical neck pain. The results of the research are discussed with a particular
focus on the importance of patients’ motivation. In addition, factors affecting user

motivation when designing a digital health application uSBJ are explained.

Chapter 5: Mobile App Design. This section includes the design process of a

mobile application and eight participant

Chapter 6: Conclusion. In this final chapter, the research questionsrasgsited
and the researcher's reflections on the study are shared. Acknowledgment of the
limitations of the research is made, and suggestions for future studies in digital

health interventions for neck pain rehabilitation are offered.






CHAPTER 2

LITERATURE REVIEW

This chapter presented the literature reviewwno parts. The first part began with

the review of existing academic literature thatludesthree headings. First
heading Mec hani c al Neck Pai n anddhe defirtiant me n t
causes, and problems associated with mechanical neck pain followed by treatment
modalities, particularly the hordEased rehabilitation process. At the end of the
first part, the focus shifted to information sources used by patients with mechanical
neck pain, including exercises and a review of materials related to exercise
therapies delivered outside the clinical setting. The sedwoeatding reviewed
designing for motivation through positive technology. The review covered the
definition of motivation, motivation theories, factors contributing to a lack of
motivation during homéased rehabilitation, methods for motivation during
rehabilitation, and design for motivation through positive technology. This
provided a foundation for the field, followed by a review of design for motivation,
examples, and studies usifglf Determination TheorySDT) for motivation for
adherence to hordeased rehabilitation. The literature review concluded with a
discussion on mechanical neck pain treatment and motivation through positive
technology in homéased rehabilitation in the thirdeading In addition to first

part, second pamvas the reviewing of the existing mHealth app to understand the
market



PART I: Review of Existing Academic Literature

2.1 Mechanical Neck Pain and Treatment Modalities

Mechanical neck pain is felt in the posterior region of the cervical spine from the
top of the neckline to the firghoracic spinal process (Merskey, 19%Be Figure

2.1). As Ylinen (2007) note mechanical neck pain usually causes widespread
tenderness and pain in the skin, ligaments, and muscles during the sensation of
passive and active movements. Approximately half of all individuals experience at
least one clinically significant episode of neck pain during their lifetime (Yoshida
et al., 2023). In a commonly accepted and simplified explanation, mechanical neck
pain is characterized by discomfort or stiffness in the neck, typically resulting from
factors like poor posture, muscle strain, or overuse, rather than a specific injury or

medical condition.

Cervical
spinal pain

Figure2.1. Demonstration of cervical spinal pain aked e r n-BerlLds® e fas et
al., 2015)
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211 Prevalence of Mechanical Neck Pain

The analysis of Global Burden of Diseg&&BD) 2019data reveals that around

1.71 bilion people globally suffer from musculoskeletal conditions, including

lower back pain, neck pain, and fractures. Musculoskeletal conditions are prevalent
across all ages and geographical regions, with a greater impact observed- in high
income countries. These conditions contr
di sabi |l i tayneasurevdfldating the impact an iliness has on quality of life

before it resolves or leads to death totaling approximately 149 milion YLDs
worldwide, making up 17% of all YLDs (Cieza et al., 2020)

Low back pain is the primary contributor nausculoskeletal conditions, affecting

570 milion people globally and responsible for 7.4% of global YLDs. Other
contributors include fractures, osteoarthritis, neck pain (222 milion people; 22
million YLDs), amputations, rheumatoid arthritis, gout, and other musculoskeletal
conditions (WHO, 2022). Using data from the Global Burden of Disease Study
between 1990 and 2017, we reported point prevalence, annual incidence, and rates
and trends in years lived with disability for neck pain in the general population of
195 countries. Among the countries assessed, Norway, Finland, and Denmark
recorded the highest agéandardized point prevalence rates of neck pain in 2017,
suggesting considerable geographical variation in the impact of the condition. The
most significant increases in ag@ndardized point prevalence estimates from
1990 to 2017 were seen in the United Kingdom, Sweden, and Kuwait. Studies have
reported different prevalence rates with estimates ranging from 7% to 86.8%. In
addition, gender analysis showed a higher prevalence in women than men, although
the difference was not statistically significant. In terms of age, prevalence peaked
in the 7074 age range and then declined. (Safiri et al., 2020; Son et al.). 2013
Korhonen (2003) reported a 34.4% annual incidence of neck pain among office
workers working with video imaging units. Furthermore, a study conducted in
public sector universities of Faisalabad found that 36.4% had mild, 37.1%

moderate, and 26.6% severe mechanical neck pain, (Gull et al.,, 2021). The

11



prevalence of chronic neck pain in Finland was reported to be 7% in women and
5% in men (Ylinen et al., 2003). Furthermore, the lifetime prevalence of neck pain
is estimated to be between 67% and 71%, suggesting that approximatehirtigo

of all individuals will experience neck pain at some point in their lives (Hoving et
al.,2004)

Numerous people in Turkey are similarly suffering from mechanical neck pain.
Neck pain was the second most common disease from 2016 to 2019, according to
statistics compiled by the Turkish Statistitastitute T | K.KAmongthe health
issues thafl | K tkacked, neck pain was reported or diagnosed more frequently
than hypertension (2019). With &@.%% ranking, an investigation of low back
disorders came first in 2022. The most common conditions after problems with the
low back were neck issues (17.2%), hypertension (16.1%), diabetes (11.4%), and
allergies (9.6%)T | K R022).

2.1.2 Risk Factors and Consequences

This part of the review examines the risk factors associated with mechanical neck
pain and its consequences. The results are analyzed using the headings of
commonly used questionnaires, suatithe NDI and Bournemouth Neck Pain
Questionnaire, as the main problems that patients may be facing

Mechanical neck pain can affect individuals across various demographics. It is also
a multifactorial condition influenced by various demographic factors. It can be
influenced by for example, age, sex, pain intensity, disability levels, pain duration,
mental distress, psychosomatic complaints, daytime tiredness, posture, occupation,
and socioeconomic status (Xie et al., 2020; Jahre et al., 2020; Kazeminasab et al.,
2022; Khired, 2022; Gull et al., 2021; Nandita et al., 2018; Chauhan et al., 2021,
Aldukhayel et al., 2021; Jun et al., 2020; Jahre et al., 2021; Zheng et al., 2022). It
has been reported that chronic nonspecific neck pain, a common type of

mechanical neck pain, affects approximately 4Wwiods of the population

12



(Momenzadeh et al., 2022). Additionally, the prevalence of neck pain is higher in

females compared to males (Zheng et al., 2022)

Understanding the risk factors is crucial for developing targeted interventions and
management strategies for individuals affected by mechanical neck pain. Risk
factors can be identified as either modifiable or-nwdifiable. A risk factor is
considered modifiable if measures can be taken by the individual patient or health
professional to change it (e.g., depression, strength, posture). In contrast, non
modifiable factors suggest they cannot be changed (e.g., age, gender, heredity).
Most reported risk factors are considered modifiable. (Kim et al., 2018). The
review examines modifiable risk factors to understand similar patient behavior.
Neck pain is a common problem involving numerous modifiable risk factors from

physical and psychological domains

Numerous physical risk factors contribute to neck pain. One of the most significant
risk factors involves maintaining the body in an improper position for extended
periods, serving various purposes under different conditions. A common
contributor is the sustained adoption of a position than it should be, causing
damage and pain. Prolonged bending of the neck can also place an excessive strain
on the cervical spine. Approximately %4 of all neck and upper limb pain cases in

the community (and 12 of 'severe' cases) can be attributed to prolonged neck
bending. This continual stress on the neck muscles and structures may lead to
discomfort and, over time, contribute to the development of neck pain (Sim et al.,
2006). In everyday life, extended use of phones, extended periods spent looking at
computers and screens while working and maintaining incorrect body positions
during sleeping cause considerable pain. Factors such as prolonged work positions,
repetitive movements, and poor posture have been associated with neck pain,
particularly among office workers (Houle et al., 2021). Computer use in the office
environment is associated with a high prevalence of complaints of upper (i.e.,
fingers, hands, wrists, elbows, arms, shoulders) and lower limbs, lower back, and

especially musculoskeletal disorders, mostly related to the neck, both in developed
and developing countries (Ricc, et al
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In addition to subjective evaluation, pillow height has been shown to affect cervical
spine alignment and muscle activity of the neck and shoulder (Radwan et al.,
2021). Additionally, repeated lifting of heavy objects is a known risk factor for
neck pain. Jobs or tasks that involve frequent and heavy lifting can lead to muscle
fatigue and strain in the neck region, and the repetitive nature of this activity puts a
considerable load on the cervical spine, potentially causing structural damage and
discomfort. Adequate training, ergonomic considerations, and the implementation
of proper lifting techniques are crucial in mitigating the risk associated with
repeated heavy lifting, thereby reducing the likelihood of neck pain in occupational
settings (Sim et al.,, 2006). The impact of sports movements was also
acknowledged, with reports surfacing of neck strain resulting from improper
execution of sports maneuvers or engaging in strenuous activities. It can be
difficult to distinguish between an acute traumatic injury and an overuse injury that
causes a traumatic injury in the acute setting. Therefore, inappropriate sports
movements that cause immediate injuries should not be overlooked (Igolnikov et
al., 2018). Also, for professional swimmers, occasional or frequent neck pain was
present in 55 of 61 athletes (Rinonapoli et al., 2023). Sports involving prolonged
bending positions, such as cycling, pose a risk for neck pain. Triathletes engaged in
cycling, swimming, and running exhibit a high lifetime prevalence of
approximately 48.3% (Farahbakhsh et al., 2018)

The psychological dimension of neck pain also affects the lives of patients. Stress
and anxiety, common in today's fgsiced world, manifest physically as muscle
tension in the neck and shoulders. The review revealed that various psychological
factors associated with mood, sasessed occupational distress, or wibek
imbalance may contribute to neck pain (Kim et al., 2018). These findings
emphasize the interaction between mental-aeihg and factors related to neck
pain. Perceived stress is a risk factor for current pain, for pain development, and for
the number of years with pain. Elevated work/study demands are associated with

both existing pain and the duration of pain over the years, particularly when these
demands negatively affect home life (GrirlBgman et al., 2009)
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Mechanical neck pain has become a serious health and socioeconomic problem in
the modern era. It is one of the leading causes of physical disability and
approximately 70% of the population will experience neck pain in their lifetime.
Neck pain is often associated with poor health, social impairment, psychological
problems, and previous neck injuries (Tariq et al., 2020). Beyond being a source of
physical discomfort, mechanical neck pain engenders a cascade of challenges that
extend into various aspects of an individual's life. Neck pain is an unpleasant
sensory and emotional experience in the neck area. Although ntitréf&ening, it

can cause a feeling of unwellness and significant levels of pain

According to the studies, neck pain index questionnaires determine how neck pain
affects daily life. These questionnaires gather the opinions of the patients and
determine their disability rates. These questionnaires draw attention to the
challenges that patients face in their daily lives. For exarmple,Neck Disability

Index (NDI) is a tenitem questionnaire based on the Oswestry Low Back Pain
Index that assesses disability associated with neck pain and whiplash (Hains et al.,
1998)

Essentially, the questionnaire recognizes that pain intensity and headache can
underlie various difficulties, and addressing these specific areas provides a
comprehensive assessment of how neck pain affects different aspects of daily
functioning. I n the O6Personal Cared sect
rate their ability to attend to sedfrerelated daily tasks. The scale ranges from

being able to manage personal care without causing extra paevig trouble

and slowness to requiring assistance for various aspects efaselfultimately

culminating in an inability to get dressed, wash with difficulty, and remain in bed.

The o6Liftingd section assesses the abil
weights without extra pain to an inability to lift or carry anything. The Reading

section evaluates reading capabilities, ranging from being able to read without pain

t o severe pain causing an inability t o
respondents evaluate their ability to concentrate, ranging from no difficulty to an
inability to concentrate. The Work section assesses -vateked capabilities,
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varying from being able to do as much work as desired to an inability to perform
any work at all. Thed Dr iévisneggct i on examines the ability
driving without neck pain to a complete inability to drive due to severe neck pain.
The 0S|l eepingd section evaluates sleep dist
sl eeping t o compl et e sl eep di sruption. T
engagement in recreational activities, from participating without neck pain to being

unable to engage in any recreational activities due to neck pain

According to a study by Lee (2016), in fulfilling daily activities, whether the
activities are specifically neetelated or not, their usual pain ratings are based on
disability questionnaires. In a separate study conducted by Tariq et al., (2020), the
influence of neck pain on activities of daily living is highlighted, revealing
challenges in seitare. Accordingly, of the 50 participants, 23 (46%) reported
being able to care for themselves without pain, 20 (40%) reported being able to
carry heavy loads without pain, and 25 (50%) reported feeling mild pain while
reading. Approximately 19 (38%) participants reported mild difficulty
concentrating, and 20 (40%) reported being able to drive a car with mild pain

The NDI Headlines show how neck pain can affect users' lives. Subsequent
sections within the NDI, covering the other eight domain®®easonal Care, b.
Lifting, c. Reading, d Concentration, eWorking, f. Driving, g. Sleeping, and h.
Recreation, collectively provide a nuanced understanding of the wider impact of

mechanical neck pain andividuals' daily lives.

a. Personal Care and Neck Pain.Neck pain can significantly impact
personal care activities such as washing and dressing. Individuals
experiencing neck pain may find that these routine tasks become

challenging, affecting their overall quality of life.

b. Lifting and Neck Pain. Neck pain can pose challenges in lifting activities,

ranging from heavyweights to everyday objects. Individuals with neck pain
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may experience discomfort or limited mobility when engaging in lifting

tasks.

Reading and Neck Pain. Neck pain can impact reading abilities,
influencing the comfort and ease with which individuals engage in this
cognitive activity. The discomfort associated with neck pain may lead to

decreased reading duration or hinder one's ability to concentrate.

. Concentration and Neck Pain. Cervical discomfort may impact
concentration levels, and individuals with neck pain may find it challenging

to maintain focus and attention.

. Working and Neck Pain. Neck pain can significantly affect worklated
tasks, influencing productivity and overall job performance. Individuals
with neck pain may experience limitations in their ability to carry out work

duties, potentially leading to absenteeism or decreased efficiency

Driving and Neck Pain. Neck pain can influence one's ability to drive
comfortably and safely. The discomfort associated with neck pain may pose
challenges in maintaining focus on the road and executing driving

maneuvers.

. Sleeping and Neck Pain.Neck pain can disrupt sleep quality and
contribute to sleep disturbances. Individuals experiencing neck pain may
struggle to find a comfortable position, leading to decreased sleep duration

and quality.

. Recreation and Neck Pain.Engaging in recreational activities may be
hindered by neck pain, affecting an individual's ability to enjoy leisure

pursuits. Neck pain can limit participation in sports, hobbies, and other
forms of recreation.
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While the NDI is the most used scale to assess disability in neck pain it primarily
addresses pain and disability at the time, ignoring the consideration of cognitive
and emotional factors. Furthermore, the psychosocial consequences of chronic neck
pain should not be ignored. Beyond its immediate physical effects, it can lead to
ment al health problems (¥zel Asl éyg¢ce,
Questionnaire proves highly effective in reflecting the clinical progression of the
patient. The questionnaire consists of seven questions probing the intensity of pain,
inadequacy in activities of daily living, inadequacy in social activities, anxiety,
emotional aspects of depression, kinesiophobia, and pain control (Bolton & Breen,
1999). The tendency to depression in individuals experiencing active pain depends
on the severity of symptoms and may increase depending on its duration. Studies
indicate a reciprocal relationship between mood disorders and chronic pain, where
chronic pain can trigger mood disorders (Von Korff & Simon, 1996). Pain and
depression are believed to share similar physiological mechanisms in the body and
are thought to be transmitted to higher centers (Croft et al., 1995). For all these
reasons, the psychological effects of mechanical neck pain should also be

considered

2.1.3 Treatment Modalities for Mechanical Neck Pain

Mechanical neck pain is a common issue faced by many individuals, and various
approaches have been explored to address this problem. In the management of
mechanical neck pain, the goal is to enhance the strength and endurance of both the
deep and superficial cervical muscles. This involves increasing the flexibility of the
cervical muscles, ensuring a normal range of motion of the joints to be able to
move painlessly in daily life, and fostering the habit of maintaining proper posture
to discourage actions that amplify the load on the cervical region. Treatment
encompasses medical, surgical, and physiotherapy methods

The most common physiotherapy methods for addressing mechanical neck pain

include manual therapy applications, exercise therapy, and electrotherapy
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(Thoomes et al.,, 2013). Manual therapy applications stand own@sof the
approaches employed in physiotherapy for individuals suffering from mechanical
neck pain. This approach involves the skilled use of handechniques by trained
healthcare professionals to assess, diagnose, and treat various musculoskeletal
conditions affecting the neck. Manual therapy includes a range of methods such as
mobilization, manipulation, soft tissue release, stretching, and motion exercises
(Figure 2.2) Mobilization techniques involve lowelocity gradual forces to spinal
joints in tolerable ranges that aim to restore joint function and alleviate pain. Neck
manipulation involves the application of controlled, Rigdocity force to spinal

joints, specifically the cervical spine. It is commonly used to improve joint function
and increase the range of motion, which can contribute to neck pain and restricted
movement. A systematic review conducted by Gross et a07)2fbund that
manual therapies, including both mobilization and manipulation, yielded positive
outcomes in terms dPain Reductiorand functional improvement in adults with
mechanical neck disorders. Cleland et al. (2018) reported that manual therapy,
when combined with specific exercises, effectively reduced neck pain and
improved neckelated disability. Recent reviews by Gross et al. (2010) highlighted
the benefits of manipulation, mobilization, or exercise as valuable smudal
treatment approaches for individuals suffering from neck pain. Soft Tissue
Techniques, such as myofascial release and trigger point therapy, are employed to
address muscle tension and tightness in the neck and surrounding areas. Another
method involves the incorporation of stretching and range of motion exercises

within mechanical neck pain treatment plans, aiming to improve flexibility, reduce
muscle tension, and enhance overall neck function.
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Figure22.Handson manual t heDehggRe {&derattBndlez,

Exercise therapy has attracted attention in the managemeantdianical neck

pain. Specific exercise programs within exercise therapy show promise in
alleviating chronic neck pain and improving functional outcomes. Ylinen et al.
(2007) reported a significant reduction in neck pain because of stretching exercises
performed twice weekly. Similarly, Lin et al., (2021) found that patients with
chronic neck pain exhibited significant improvement in disability, pain, and
isometric neck muscle strength after six weeks of exercise training

The use of electrotherapy in the management of musculoskeletal conditions,
including mechanical neck pain, has garnered considerable attention. This approach
encompasses a range of modalities based on different principles, such as pain

modulation, tissue healing, muscle relaxation, and neuromuscuétucation.
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These include Transcutaneous Electrical Nerve Stimulafi&Ng: painrelief via
electrical impulses), ultrasound (tissue heating for healiggctrical Muscle

Stimulation EMS: muscle stimulation for strength), atdkuromusculaElectrical
Stimulation NMES: targeted muscle contraction for rehab), among others

A comprehensive strategy compassing medical interventions, physiotherapy, and
exercise is implemented to address neck pain and improve the overdilemgllof
affected individuals. This endeavor within the healthcare system aims not only to
alleviate pain but also to improve the functional capacity of patients dealing with
the challenges posed by mechanical neck pain. In cases of chronic neck pain, the
objectives are to enhance the strength and endurance of the both deep and
superficial cervical muscles, to increase the flexibility of the superficial cervical
muscles, restore normal range of motion, enable-fjopegrmovement in daily life,

foster the habit of maintaining proper posture, and discourage movements that
increase the |l oad on the cervical region
of homebased rehabilitation on physical function and disability have been
demonstrated across various health conditions. Research indicates thdtaseche
rehabilitation is associated with improvements in mobility, daily activity,
instrumental activity, and balance, especially in hip fracture and stroke cases (Wu
et al., 2018). Moreover, hontmsed rehabilitation programs have proven to be
costeffective, with increased patient participation due to the convenience of
performing exercises at home ( Arieuscée & O
exercises, such as aerobic exercises, strength and flexibility training, muscle
relaxation exercises, posture correction exercises, and proprioceptive exercises, are
effective in treating individuals with neck pain (Moffett & McLean, 2005).
Exercises are planned by the clinician to increase muscle strength and endurance,
increase mobility, and correct proprioception and posture disorders (Dusunceli et
al., 2009)
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2.1.3.1 Home-based Rehabilitation

Homebased rehabilitation refers to the delivery of rehabilitation services to
individuals in their homes with professional interventions. It extends beyond the
traditional confines of clinical settings by providing individuals with the tools and
guidance to perform prescribed exercises in the familiar and supportive
environment of their home. Interdisciplinary home rehabilitation has demonstrated
promising outcomes in improving independence in activities of daily living for
older individuals recovering from hip fracture3ofannasoret al., 202). The
effectiveness of home rehabilitation has been observed in diverse conditions,

including chronic obstructive pulmonary disease (COPD) and cardiac
rehabilitation.

Wolin et al. (2012) suggest that exercise can be considered a therapeutic
intervention with physiological effectdike its role in other clinical settings. Fu
Levine (2018) advocates the consideration of exercise aneplmmacological
interventions for patients with postural orthostatic tachycardia syndrome,
emphasizing their simplicity, cosfffectiveness, and minimal side effects. Studies
indicate that homéased rehabilitation can be as effectig, oreven more
effective than centdrased rehabilitation in terms of readmission rates, activities of
daily living (ADL), and social functioning (Siemonsma et al., 2014). Hbased
cardiac rehabilitation programs have also been found to have a greater potential to
improve the recovery and health of cardiac patients in the long term (Nso et al.,
2022). In Sweden, older adults reported that home rehabilitation provided a sense
of security and improved their home care, positioning them as an active and
integral part of the rehabilitation process (Johansson et al.,.2021)

The convenience and accessibility of hepased rehabilitation not only increases

the practicality and sustainability of the treatment but also fosters a deeper sense of
patient involvement and commitment. Thus, it can be interpreted thatlrased
implementation of rehabilitation can be much more effective for patients.

Empowering patients to regularly exercise at home provides them with a better
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insight into the recovery process. Consequently, they become more aware of their
actions and feel more comfortable practicing exercises in a setting outside of a
hospital environment. Von Koch et £.998)mention that the biggest difference in

patient behavior is that patients observed at home take initiative and express their

goals.

This underscores the impact of implementing hdrased rehabilitation in a
patient's daily life on the recovery process. It has also been emphasized that the
effectiveness of homeased rehabilitation can be maximized by providing
comprehensive guidance including exercise, education, motivational support, and
environmental modification based on the knowledge of rehabilitation professionals
and the values of the patients (Lee & Lee, 2021). Hbased rehabilitation is
emerging as a transformative and holistic phase in the rehabilitation continuum.
Kuan Chua et al. (2028rguesthat a 6week home exercise program, including
group training, neck muscle stretching, and endurance exercises, can improve neck
mobility, muscle strength, and endurance and thus reduce neck disability in
individuals with norspecific neck pain

Homebased rehabilitation encompasses a wide array of materials and interventions
aimed at maximizing the functionality of patients within the comfort of their
homes. The implementation of hotbased rehabilitation programs is influenced

by several determinants, including the commitment of professionals and a smooth
transition to the home environment (Siemonsma eR@l4). These programs can

be categorized into different fields, such as home aids/modification, home nursing
and family help, social support, hothased primary care, and novel
models/methods (Rezaei et al., 2019). Additionally, the incorporation of
telerehabilitation programs at home has been associated with earlier discharge from

rehabilitation hospitals and lortgrm therapy for patients far from rehabilitation
facilities (Piron et al., 2008)

Papetbased HEPs are a vital component of rehabilitation and physiotherapy,

typically tailored by professionals to meet the specific needs of individual patients.
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These programs are typically provided on paper handouts and aim to encourage
patients to take responsibility for their health and recovery. To gain a deeper
insight into instructional materials like pagesed home exercise programs within

the context of hombased rehabilitation, avb-page instruction form from the

Ministry of Health in the Turkish health system was examined as an illustrative
example (see Figus€.3 a, hand fullsize visuals can be seen in Appendix
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FORM

BOYUN EGZERSIZLERI

lil'lcti'n'i'/.jlhlmm‘m‘koyun, baginiz1 ne dofru itmeye
galigirken, ellerinizle engel olmaya galisin

Ellerinizi baginizin arkasina (enscye degil) koyun ve
bagimizi arkaya itmeye galigirken, ellerinizle engel
olmaya ¢aligin.

‘Sag cl‘inizi'_\'il/.nnuzun sag tarafina koyun ve basin
safa dogru itmeye gahgirken, sag clinizle cng&
olmaya ¢alisin. Aym hareketi bu defa sol elinizle sola
dogru tekrarlaym.

Sag elinizi basimzin sag arka kismina, sol elinizi sol
sakagimiza koyun. Saf omzunuzun ilzerinden
bakmaya gayret eder gibi elinizin direncine karg:
basimzi  saga  ddndirmeye zorlayin. Harcketi el
depistirerek aksi ydnde tekrarlayin,
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FORM P
BOYUN EGZERSIZLERI

| DOKUMAN NO: 1B FR 012 ]\‘.\\'INTARIIII:II.DNOIO lRI:V.TAR.IRI‘.V.N0,0?O?Zml.m ls.,m,z

Bagimizi yavagga sapia dondiirlin ve {i¢ saniye boyle
durun, Basimzi One dondiiriin. Dinlenin. Harcketi
aksi yonde tekrarlayin.

Asin zorlanmaya scbep olmadnn basmm ;cncmL whie Ll
gogsiinize  depecck  kadar -One - egmeye . -
¢ahgin. Dinlenin. Bagimz )awxsca arkaya bx’lknn ve'
tekrar dinlenin. iz

i -Basmm saat yoniinde miimkiin oldugu kadar gcm;

ve 'tam bir ¢ember gizecek sekilde (Yuknn -
Sola, Asagi- Saga) dondiiriin. Ayni barcketi, saatin
aksi yoniinde tekrarlayin. Dinlenin. A

|

= bhir senre EO 7'{°.fjf"' ‘_{“7

g € B R

Sag clinizi bagimzin saf arka kismina, sol elinizi
sol sakagimza koyun. Sag omzunuzun {izerinden
bakmaya gayret eder gibi elinizin direncine karg)
bagimz1 saga ddndiirmeye zorlayin. Hareketi e]
degistirerek aksi yonde tekrarlayin,

b.
Figures 2.3. a First page ofneck exercises information shgbt Second page of

neck exercises information sheet
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Considering the usage of pagmrsed home exercise programs has been a
traditional approach for rehabilitation, but recent studies have compared their
effectiveness with other methods, such as mobile vgieded programs and
tabletbased training. Chung et al. (2020) conducted a study comparing the
effectiveness of mobile videguided and papdyased home exercise programs for
patients with stroke. The study aimed to assess exercise adhereneéicsay,

and functional outcomes over a thimenth follow-up period. The results of the
study demonstrated the effectiveness of the vigldded exercise program in
improving exercise adherence, sefficacy, and functional outcomes compared to
the instructions given on a standard pampesed home exercise program. Similarly,

i n Bizzarini et al . 6s ( 2 Gbasd) exesciseunwhy ,
compared to using Fisiofriend against traditional pdgaeed exercise instructions
over a 6week intervention focusing on upper limb exercises. Fourteen male SCI
subjects participated, divided evenly into two groups: one using the app (APP
group) and the other using paper instructions (PAPER group). The study concludes
that using a mobile app like Fisiofriend is feasible for hdrased exercise
programs for SCI patients. The physiological outcomes were positive for both
groups, yet the data from questionnaires suggest a potential subjective benefit for
those in the APP group. This group rated the app more favorably regarding its
pleasantness, engagement, and perception. In addition, in the context of stroke
rehabilitation, homdoased telerehabilitation has emerged as a novel and effective
approach, offering convenience and eeldectiveness while being as effective as
conventional rehabilitation (Chen et al., 2018). Moreover, the provision of
instructional videos demonstrating the rehabilitation process and exercises has been

identified as a valuable component of hebased rehabilitation, particularly in the
context of anterior cruciate ligament reconstruction (Rhim et al., 2020)

Traditionally, patients are given written notes and pictures as reminders when
prescribing home exercises. However, these pagsed programs can sometimes
be difficult for patients to follow. The way information is presented can make a

difference in terms of recall and compliance, and visual information alone seems to
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be more useful than verbal information (Emmerson et al., 2016). However, several
limitations can affect the effectiveness of such pdgaesed instructions. Paper
based instructions rely heavily on static images and text descriptions. This can
make it difficult for some users to understand the precise movements required,
especially if the exercises are complex or require movement in multiple planes.
Static images and text are less engaging than interactive or -hvased

instructions.

Lack of interactivity can reduce motivation and adherence to the exercise program,
which is crucial for exercises to be effective. One of the most important
disadvantages of papbased instruction is the lack of feedback. Users may
accidentally exercise using poor technique, which can lead to reduced effectiveness
and even injuries. In contrast, digital platforms can sometimes offetimesal
feedback. Papdrased exercise programs are often generic and may not be tailored
to the individual needs of the user. This can reduce the effectiveness of the exercise
program, as individual differences in physical abilities, limitations, and goals are
not considered It is more difficult to track progress with paper instructions, as
there is typically no buitn mechanism for recording repetitions, resistance levels,

or subjective effort. The limitations of papgassed home exercise programs have
been highlighted in several studies. It has been shown that patients undergoing
upper limb stroke rehabilitation derived limited benefit from pdysesed home
exercise programs (Swanson et al, 2023). Furthermore, the limitations of
traditional papebased methods in delivering home exercise programs for children
with disabilities compared to an online exercise prescription tool have been
highlighted (Johnson et al., 2020)

A systemic review of the effectiveness of home exercise interventions has shown
that digital interventions can increase adherence to home exercise programs in the
short term. The research included ten randomized controlled trials in a variety of
clinical populations including various musculoskeletal complaints and stroke
conditions. In seven of these studies, digital interventions statistically significantly

increased adherence to exercise programs. However, the quality of these data
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ranges from low to moderate and does not provide clear evidence effelomg

effects. The use of digital tools for home exercise offers unique advantages to
participants. Firstly, these tools, especially mobile apps, are easily accessible
through smartphones that usedsvays carry with themThe quality images and

videos offered by these apps allow users to learn exercise techniques correctly,
which can increase the effectiveness of exercise while reducing the risk of injury.
Furthermore, such content can increase comprehensibilty and therefore

motivation, especially for users with visual and auditory learning styles

On the other hand, digital tools offer an adaptive experience according to users'

personal preferences. Users can choose their preferred types of exercise, set
personal goals, and track their progress. For example, apps such as MyFitnessPal
and Strava allow users to plan their exercise routines, track nutrition, and interact

with other users through social features. These personalization and calendaring
features allow users to develop a routine that suits them and set reminders to
motivate them. Furthermore, thanks to social media integration, users can share
their achievements with friends, providing an additional source of motivation. This

is a concrete example of how digital tools can be more effective in the home
exercise era, enabling users to maintain and even improve their exercise habits

2.2 Designing for Motivation through Positive Technology in HomeBased

Rehabilitation

Design for motivation is a critical aspect of developing interventions that
encourage individuals to actively participate in their rehabilitation journey and
involves creating environments, systems, or products that inspire individ @it to
persist in their efforts, and achieve their goals. Design strategies for user
engagement may differ depending on the context of use, the nature of the targeted
interactive systems, the intended use, and extrinsic and/or intrinsic motivators
(Chasanidou, 2018). Whether in the form of mobile applications, interactive

platforms, or wearable devices, incorporating motivational design elements can

29



significantly impact user engagement. Design for motivation draws upon principles
from psychology and humasomputer interaction to understand what drives
human behavior and how to design interventions that encourage positive outcomes.
By incorporating elements of positive psychology into technology design, positive
technology seeks to support users in leading more fulfiling and meaningful lives.
The ability of Positive Technology to enhance motivation is crucial for the
individual's personal development and has broader implications for societal well
being

In connection with this, this chapter will address the definition of motivation,
theories of motivation, issues related to lack of motivation during Humased
rehabilitation, and a review of previous studies on motivation for Hmsed
rehabilitation. Following this, the application of SIdesigning for motivation,

the role of positive technology, and integrating technology to enhance motivation
will be presented. This chapter presents the relationships between motivation,
positive technology, and honimased rehabilitation under two main headings,
Motivation and Engagement in HorBased Rehabilitation and Positive

Technology and Implementation in HoBased Rehabilitation, to illuminate this
research

2.2.1 Motivation and Engagement in HomeBased Rehabilitation

Motivation and engagement are crucial factors in the success of-lfased
rehabilitation programs. Motivation can be defined as the driving force that
energizes, directs, and sustains behavior toward achieving specific goals or
fulfilling certain needs (Ryan & Deci, 2000). It is influenced by a combination of

individual characteristics such as personality, beliefs, attitudes, and abilities, as
well as environmental factors (Urdan, 2023

This section examines Motivation and Engagement in HBased Rehabilitation

under the headings, Understanding Patient MotivatioWithin HomeBased
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Rehabilitation, Motivation Theories Application in HofBased Rehabilitation,

and Self Determination Theorgind Implementation in HorAiBased Rehabilitation.

Although SDT has begun to appear in different fields, it does not appear rarely in

the field of design (kener et al ., 2022)

headingto include SDT in the design processes and to present the outputs on this
subject

2.2.1.1 Understanding Patient Motivation  Within  Homebased
Rehabilitation

Homebased rehabilitation offers several advantages, such as aligning the
rehabilitation process with the patient's daily activities and increasing accessibility
to rehabilitation services (Steihaug et al., 2016). However, addressing the barriers
and challenges associated with hdmased rehabilitation is essential, such as lack

of motivation Lack of motivation has been highlighted as a key reason for poor
compliance iFhome rehabilitation, indicating its significance as a predictor of
rehabilitation outcome (Gorgil et al .,
number of patients completing exercise prescriptions varies; however, despite these
differences, estimates are expected to have a compliance rate of 50% or less (Sluijs
et al,, 1993; Iversen et al.,, 2003). Additionally, research mentions the need to
understand patients' experiences with hdmased rehabilitation, focusing on
facilitators and barriers, to enhance its effectiveness (Poulsen et al., 2022). This
section includes the importance of motivation during home rehabilitation and

factors affecting participation

The impact of motivation on rehabilitation outcomes has been recognized in
various medical conditions, including schizophrenia, where motivation is
considered essential for functional outcomes (Choi et al.,, 2014). Patient
perspectives on homsed rehabilitation have revealed that motivation plays a
crucial role in driving participation and influencing the desired effects for older

adults (Johansson et al., 2021). Furthermore, the effectiveness oletyreeme
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based pulmonary rehabilitation in patients with COPD indicated the potential of

such interventions in a home setting (Akinci & Olgun, 2011). Stressed the

importance of comprehensive guidance in hdmased rehabilitation, including

exercise, education, motivational support, and environmental modification, to

maximize its effectiveness for patients undergoing hip fracture surgery (Lee & Lee,

2021). Studies have emphasized the critical role of motivational elements in
increasing the duration and intensity of ex
et al. (2017)

According to a study, different reasons for adherence to fb@®ed rehabilitation,

and exercise programs are defined. These included adherence to previous Home
Exercise Programs (HEPS) environmental factors,-eféifacy, clarification of
doubts, satisfaction, and good adherence to the duration component. In contrast,
there were fewer univariate associations for adherence to duration, including
participation in another HEP and low adherence, fit of exercises into daily routine,
emotional support, se#fficacy, and supervision (MedifMdirapeix et al., 2009).
Patient characteristics such as sabsnographic variables, adherence history,
motivation, and social support are the factors that affect directly the motivation.
Additionally, the patient's illness and environment play a role, along with aspects
related to the prescribed program and the healthcare provider (Bassett & Phty,
2003). Certain factors, such as perceived barriers related to daily routines or self
efficacy, have consistently emerged as predictors of adherence across various
studies (Sluijs et gl.1993. On the other hand, factors like pain intensity are
inconsistently implicated and show variability as predictoradiierenceSluijs et

al.,, 1993; lversen et al., 2003). Studies have highlighted decreased tolerance,
intentional or unintentional 'cheating," and avoidance of rehabilitation exercises as
consequences of reduced motivation Webster
stands out as a critical factor affecting adherence to prescribed exercises in home
based rehabilitation for mechanical neck pain. According to a systematic review,
the following items are important to understanding the reason for patients' lack of

motivation (Bachmann et al., 2017), &ocial support, b. Guidance, c. Several
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exercises, d. Selhotivation, e. Selefficacy, f. Previous adherent®havior g.

Low level of physical activity or aerobic capacity at baseline, h. Attention to

exercise, i. Worsening pain during exercise, j. High levels of helplessness,

depression, and anxiety.

a.

Social support. The study found that inadequate social or familial support
was a barrier to treatment adherence. Research shows that people can get
more benefits from cladsased exercise. The physical performance test had
six tasks in all. However, only four were improved in the hdrased

group, whereas all six tasks were improved in the-tlased group.

Guidance. In individuals with musculoskeletal pain, a lack of positive
feedback from a physiotherapist emerges as an important determinant of
nonadherence to a home exercise program integrated into physical therapy
rehabilitation. In addition, it is possible to see the positive effects of
physiotherapists and caregivers during home exercise. If physiotherapists
and caregivers supervise patients during home exercise programs and give
appropriate feedback, patients benefit from the exercises and adherence to

home exercise programs.

Several exerciseslt was noted that a high number of exercises in an

exercise program leads to a lack of motivation for patients to participate.

. Self-motivation. Self-motivation has been reported to directly influence

exercise motivation.

Self-efficacy. One study demonstrated that patients with greater self

efficacy tend to be more adherent to outpatient physical therapy.

Previous adherence behaviorPatients who have previously shown good
adherence or poor adherence to hdrased exercise are more likely to be

currently adherent.
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g. Low level of physical activity or aerobic capacity at baselinePatients
undergoing homéased exercise are more likely to adhere to the home

based exercise program if they were physically active at baseline.

h. Attention to exercise.Possible barriers to exercise include not being able

to fit exercise into daily life, forgetting to exercise and not finding the time.

I. Worsening pain during exercise.Worsening pain during exercise is a

barrier to adherence to home exercises.

j.  High levels of helplessness, depression, and anxieBepression, anxiety,
and helplessness are also barriers to treatment adherence. One study
confirms that depression can affect patients' adherence to-lesed

exercise.

The review suggests that different ways of delivering exercises to patients may
encourage them to develop different approaches to increasing motivation and
engagement. Hence, the following part reviews motivation theories and how these

theories can be adapted to heba@sed rehabilitatian

2.2.1.2 Motivation Theories and Implementaton in HomeBased

Rehabilitation

In this part of the chapter, the concept of motivation in general, the approaches and
tools used in similar concepts to hotvesed rehabilitation, and finally the previous
studies focusing on the relationship between motivation and -basex
rehabilitation are reviewed respectively. This chapter explored the application of
several key motivational theories in the field of design, with a particular focus on
product design and digital design. It is mentioned how a. Maslow's Hierarchy of
Needs, b. Expectancy Theory, c. Flow Theory, d. HBghavioralModel, e. Goal
Setting Theory, and f. Gamification are integrated into design research and how

they practically influence the development of products and digital experiences.
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These theories provide a fundamental understanding of human motivation, guiding
the creation of userentered designs that increase engagement, satisfaction, and

overall user experience.

a. Maslow's Hierarchy of Needs.Maslow's Hierarchy of Needs, introduced by
psychologist Abraham Maslow, outlines a pyramid of human needs arranged in a
hierarchical structure. At the base are physiological needs such as food and shelter,
followed by safety, love/belonging, esteem, and-aethialization at the pinnacle.
Abraham Maslow, an American sociologist, investigated how human needs
influence actions, and developed a straightforward model to help predict
motivation and behavior (1997). According to a study, Maslow's hierarchy of needs
model has been used to improve the quality of life of older people. Abraham
Maslow's hierarchy of needs model suggests that people seek to satisfy
progressively higher human needs, starting from physical needs such as food and
shelter, to safety and security, belonging and love, respect aratagiization. It

is important to consider the current need levels of users, the different needs of
patients and caregivers, the degree of behavioral change expected at different need
levels, and the unintended consequences of technologies. Insights from Maslow's
model can help developers, researchers, providers, and consumers in the process of
producing, evaluating, recommending, and purchasing technologies for older
adults. Many technologies that aim to improve quality of life may not directly
address specific needs such as health and independence. Various variables
influence users' adoption of technologies that do not meet their current needs
(Thielke et al.,, 2011). Maslow's hierarchy of needs is a framework that outlines
human motivation from the most basic physiological needs to higher psychological
needs, and it ends with sel€tualization. This concept can guide usemtered

design by ensuring that products meet basic user needs before addressing higher
level desires, thus increasing user satisfaction and engagement. Additionally,
Maslow's original hierarchy of needs may not be directly related to design.
However, it can be amended to provide a handy guide to the development of

products that offer high levels of value to the user. Keeping the design hierarchy of
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needs in mind during your design projects will result in better user experiences
(Needs Before Wants in User Experientddaslow and the Hierarchy of Needs.,
2016). According to a study, basic needs are a powerful source for product redesign
and idea generation. Because the set of basic human needs represents a set of
fundamental drivers of human behavior, it offers designers insight into (almost)
everything people might want to get out of the product experience. In addition,
developing products with suteeds based on basic needs also positively affects
user motivation. An example of a design based on this strategy is designer Karen
Gonzalez's Journey to Yourself fitness tracking app. The original design met the
need for fitness by focusing on the suded for physical exercise. Redesign
according to needs shows that it has expanded the scope by meeting other fitness
subneeds such as the need for good nutrition and mental health (Desmet &
Fokkinga, 2020).

b. Expectancy Theory.Expectancy theory and related expectanalpe theory

have been rigorously researched and developed for over 80 years (Vroom, 1964;
Lawler, 1971; Eccles & Harold, 1991; Gao et al., 2008). According to expectancy
theory, a person's motivation to perform a particular task is influenced by how they
perceive their ability to perform the task and the reward that will come from
performing the task. It incorporates three key elements: gbfasfbrmance
expectations, performanceward expectations, and the attractiveness of the
rewards. The theory underscores the importance of perceived connections between
effort, performance, and rewards, emphasizing that individuals are most motivated
when they believe their efforts will lead to a favorable outcome. According to
research, if a person sees the link between effort and performance (expectancy) and
the link between performance and reward (instrumentality) and values a nutritious
diet, they should be motivated to have a healthy eating lifestyle and stick to it. The
study states that effective consumer health promotion should present healthy eating
as realistic and valuable, emphasize achievable outcomes, and provide the
necessary support. According to the Expectancy Theory, motivation is influenced

by the belief that effort will lead to certain outcomes, the expectation of rewards,
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and the perceived value of those rewards. To successfully promote healthy eating,
it should emphasize the achievability and value of outcomes and influence the
motivational factors that drive behavior change (Blotnicky et al., 2015). According
to another research study, the expectaraiye model suggests that expectancy
beliefs are more related to actual achievement or performance, while incentives are
more related to task selection in physical education and persistence in sports (Gao
et al., 2008).

c. Flow Theory. Csikszentmihalyi (1975) was interested in understanding what
makes an activity enjoyable and went on to investigate what motivates individuals
such as amateur athletes, chess masters, rock climbers, dancers, and music
composers to continue their activities in the absence of external rewards. Flow
occurs when an individual's skill level matches the challenge presented by the task,
resulting in an immersive and satisfying experience. This theory highlights the
importance of balancing skill and challenge to maximize motivation and
engagement in various activities, from work to leisure. Csikszentmihalyi's concept
of flow, a state of complete immersion and focus, has been frequently applied to
the design of interactive experiences. Technology that induces flow can
significantly elevate a user's motivation and overall engagement with the tool
(Csikszentmihalyi, 1990).

fiTo engender flow, technological interfaces must present challenges that are
commensurate with the user's skill level, providing a balance that can captivate
and motivate sustained interactmrfNakamura & Csikszentmihalyi, 2002, p. 89).

According to research, it is crucial to eliminate negative thoughts and feelings to
enhance children's participation in physical activities. Negative feedback and
parental pressure have been linked to decreased interest in participation. Therefore,
parents, coaches, and instructors should provide positive and constructive feedback
to foster a stresBee environment. Physical education and sports should be
positive experiences, allowing children to feel good about themselves and manage
potential failures. Discouraging negative comments from peers and others is vital.
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d. Fogg Behavior Model. Another important reference is the Fogg Behavior
Model by Dr. BJ Fogg, which suggests that behavior change is most likely to occur
when motivation, ability, and triggers converge. Designing for motivation
according to this model involves making tasks easier to perform, increasing
motivation through rewards or incentives, and prompting users at the right moment
to act. Empirical studies have demonstrated that technology that provides
immediate positive feedback can reinforce motivation and encourage habit
formation. According to Fogg's Behavior Model, when a user's motivation
intersects with ability and triggers, the likelihood of an action being taken increases
(Fogg, 2009).

fTechnological environments that offer immediate rewards and acknowledgments
for users' actions can significantly bolster motivation, turning sporadic
engagement into regular usagé~ogg, 2009, p. 15).

e. GoalSetting Theory. Pioneered by Edwin Locke and Gary Latham, Goal
Setting Theory asserts that specific and challenging goals lead to higher levels of
motivation and performancél990. The theory emphasizes the importance of
setting clear, measurable objectives that individuals can strive to achieve. Goals
provide direction and purpose, and when coupled with feedback and commitment,
they enhance motivation and drive individuals to accomplish tasks with increased
effort and focus. This theory has practical applications in organizational settings,
where goal setting is a common strategy for improving performance and
productivity. Singlesubject studies incorporating difficulty were effective, but
betweersubject studies showed no significant differences. Specific goals in
singlesubject studies were mostly effective, while betwsebject studies varied

in their outcomes. Some studies showed improved outcomes when combining
short and longterm goals, while others found no significant differences between
temporal considerations. Regarding goal types, two studies found that combining
performance and outcome goals resulted in superior performance, while no

significant differences were observed between process and performance goal
groups.
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f. Gamification. The concept of gamification, as described by Deterding et al.,
involves incorporating game elements (such as points, badges, and leaderboards)
into nongame contexts to motivate and engage users. Designing for motivation
using gamification principles can make tasks more enjoyable, increase engagement,
and drive behavior change. Gamification, rewards systems, and personalized
feedback are examples of motivational design strategies that can transform the
rehabilitation experience into a more engaging and dynamic process. Signers can
tailor interventions to inspire and sustain individuals' commitment to their
rehabilitation routines by understanding the psychological and environmental

factors and lack of motivation.

2.2.1.3 Self Determination Theory and Implementation on HomeBased

Rehabilitation

The theoretical framework provided by SDT facilitates the categorization and
systematic analysis of motivational factors. Incorporating SDT into the design
process is seen as a methodical guide to facilitate the design process while being
effective in discerning the nuances of user motivation. Hence, this research will
examine the integration GDT into homebased rehabilitation. AlthougBDT has
started to appear in different fields and attracted the attention of design researchers,
it is not very common in design processes. For this reason, it was decided to

investigate SDT, include it in design processes, and present outputs in this study.

For designers, extrinsic motivation can motivate users to do various things or
behave in certain ways. Therefore, SDT tells designers how to provide the
necessary factors that users look for in products/services within the design
processes (kener et al ., 2 0 2 -®f)coursel n add
guestionnaire regarding using SDT in the design process, half of the students stated

that the SDT aspect adopted in the project was "definitely useful.” In contrast, the
remaining half stated that it was "useful’. The survey showed that SDT helped
students to empathize with the persona t
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SDT, proposed by Deci and Ryan, is central to understanding the interplay between
technology and motivation. SDT suggests that motivation quality is contingent
upon the satisfaction of basic psychological needs: autonomy, competence, and
relatedness (Deci & Ryan, 2000). When technology is designed to satisfy these
needs, it can catalyze intrinsic motivation, leading to more profound and
sustainable engagement (Ryan & Deci, 2017).

fiThe application of SDT to technology use reveals that when users feel a sense of
volition and connection to their actions while using technology, their intrinsic
motivation is amplified (Ryan & Deci, 2017, p. 123).

According to the SDT, individuals have three fundamental psychological needs
that, when satisfied, lead to higher s#fitermined motivation (Ryan & Deci,
2000b). Motivation can be intrinsic, stemming from internal desires and inherent
reasons, or extrinsic, driven by external rewards or encouragemese needs

are competence, autonomy, and relatedness. Competence reflects the desire for
mastery and effectiveness in producing outcomes. Autonomy pertains to the need
for ownership over one's behavior and the freedom to choose which behaviors to
engage in. Relatedness involves the desire for a sense of connection and security
through social interaction. Autonomy, as the first need, emphasizes the importance
of feeling in control, fostering intrinsic motivation. Competence reflects the desire
for efficacy, and Relatedness highlights the necessity of connection with others. In
the realm of design for welleing and motivation, the application of psychological
frameworks is increasingly crucial for enhancing healthcare interventions and user
engagement (Baumeister & Leary, 1995; Ryan & Deci, 2000b;). Designing for
motivation involves incorporating elements that support these needs, such as
providing choices (autonomy), offering challenges that match individuals' skills

(competence), and fostering connections with others (relatedness).

Previous research has explored the relationship betweenaBbThe design of
interventions to enhance motivation in a variety of contexts, including

rehabilitation. SDT has received increasing interest and support for examining
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people's motivation to exercise (Deci & Ryan, 1985). Studies have investigated
how the incorporation of SDT principles into the design of hdbamsed
rehabilitation programs influences individuals' motivation levels and thus the
outcomes of the rehabilitation process. Skdfermination motivation was shown to
predict future exercise behavior and positive exercise behavior. Relationships
between need satisfaction and sb#termined motivation were also observed, as
predicted bySelf Determination TheoryfRussell & Bray, 2009)SDT proposes a
motivational continuum from motivation to intrinsic motivation. When a person
engages in a behavior because of inherent enjoyment, that person is intrinsically
motivated, which is most representative of the-delfermination order. At the
other end of the spectrum, a person may be in a state efatiom, which is called
motivation. Between motivation and intrinsic motivation, four types of extrinsic
motivation are placed on a continuum based on how-dst#rmined the
arrangement is. The least sditermined is extrinsic regulation, followed by

internalized regulation, defined regulation, and integrated regulation (Ryan & Deci,
2000a, 2000b).

Extrinsic regulation and internalized regulation are classified as "controlled” forms
of extrinsic motivation. In the case of extrinsic regulation, behavior is performed to
receive extrinsic rewards or to satisfy an extrinsic demand (e.g., one may have been
advised to exercise by a doctor). Behaviors regulated by internalized regulation are
performed to receive intrinsic positive reinforcement, e.g. feeling proud, or to avoid
intrinsic negative reinforcement, e.g. feeling guilty. Often individuals may be
externally motivated to engage liehaviorsthat may be selfletermined, but not

intrinsically motivated (Russell & Bray, 2009)

According to research conducted with cardiac rehabilitation patients, increased
autonomy satisfaction during the program reduced motivation and external
regulation and increased intrinsic motivation. Autonomy appears to be of central
importance in the internalization of behavioral regulations for exercise.
Competence satisfaction predicted an increase in intrinsic motivation, physical

qguality of life, habitual physical activity, and decreased depression during the
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supervised CR exercise program. Increases in relationship satisfaction significantly
predicted increases in identified regulation and mental-bestig. Thus, feeling
connected to the exercise environment may contribute to the internalization process
whereby individuals begin to identify with the values of exercise (Rahman et al.,
2015). According to a study conducted on young people and adults with physical
disabilities, SDT process model was tested during-vee&k physical activity
rehabilitation process. This study reveals that rehabilitation often focuses on the
health requirements of physical activity, but autonomy support and autonomous
motivation play an essential role for individuals with disabilities in their adoption

of physical activity. Over time, participants will internalize thehaviorbecoming

more autonomous and competent and more wiling to make healthy behavioral
changes and sustain t hes€mpetermwa suppsrt ( SPbu
includes providing tools for settiagnosis and treatment, training participants in
self-diagnosis and behavior change skills, and regularly sharing pain reduction
outcomes. Autonomy support emphasizes providing a meaningful rationale,
encouraging personal goal setting, acknowledging participants' feelings, and using
persuasive language. Relationship support focuses on encouraging social
interaction, facilitating shared experiences, and building rapport between
researchers and participants. This comprehensive strategy aims to empower
individuals to manage neck and back pain through SMR while promoting
autonomy and a sense of communitilfe SDTFbased motivational strategies were
effective in motivating the participants to engage in the program (M. Lee et al.,
2018).

2.2.2 Positive Technology and Implementation in Homdased
Rehabilitation

Positive Technology is a concept that refers to the application of technology to
improve the quality of personal experience to enhance health and human potential.

Positive technology is the application of technology to promote-lvegiig and
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enhance human potenti§beligman & Csikszentmihalyi, 2000)t focuses on
utilizing technology to improve individuals' quality of life, mental health, and
overall happiness. Positive technology aims to create tools and systems that foster
positive emotions, engagement, relationships, and a sense of accomplishment. The
theory underpinning Positive Technology is derived from Positive Psychology,
which focuses on promoting positive emotions, developing individual strengths,
and supporting mental health, as opposed to the traditional approach that focuses
on treating mental illness. Seligman and Csikszentmihalyi argue that psychology
should deal with human strengths as well as weaknesses, and this has important
implications for technology design (2000). Focusing on motivation, Positive
Technology aims to engage with users in a way that supports their psychological
well-being rather than simply facilitating tasksso, it aimsto the design and use

of technology to improve the quality of personal experiences. The term underscores
the potential of digital tools to foster wéleing and enhance motivation (Riva et

al., 2012).

2.2.2.1 Understanding Positive Technology and Effects on Motivation in

Home-Based Rehabilitation

Motivation in the context of Positive Technology is often framed through the
technologies that cater to these needs and can enhance motivation by aligning with
the user's intrinsic goals and providing a sense of accomplishment and social
connection. The significance of Positive Technology in enhancing motivation is
multifaceted. Firstly, it can transform mundane activities into engaging
experiences, which is essential for maintaining user engagement ovelrtimae.

study, it is mentioned thatvellkd esi gned technol ogies <can
development, performance, and wlading by embedding motivational affordances

into technology, designers can create products that are not only more enjoyable to
use but also encourage personal growth and fulfillnfBy&an et al., 2006)The

potential of Positive Technology to enhance motivation is substantial. By
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leveraging theoretical frameworks and empirical insights, designers can create
digital tools that facilitate desired behaviors and contribute to the user's

psychological welbeing and intrinsic motivation in honrtmsed rehabilitation.

Utilizing positive technology in hombkased rehabilitation has shown promising
results in motivating patients and improving their outcomes. Huoamsed
technologies offer unique opportunities and benefits to provide rehabilitation to
patients at home, improving their physical function and internal motivation (Chen
et al., 2@1). These technologies offer a timand costefficient alternative to
traditional faceto-face sessions, making rehabilitation more accessible and
convenient for patients (Kuroda et al., 2020). Furthermore, integrating new
technologies such as virtual reality systems and wearable sensors has been shown
to increase adherence and motivation in patients undergoing rehabil{atgent

et al., 2019). Furthermore, the use of technology in rehabilitation has the potential
to monitor and analyze patients' emotional states, motivation levels, and
engagement, providing valuable information for personalized @Assmoudi et

al., 2024) Furthermore, technologyased interventions are promising tools to

promote physical activity and support patients during key recovery periods
(Mawson et al., 2016).

The effectiveness of technologpased feedback in enhancing gait parameters in
patients with gait abnormalities and the feasibility of telerehabilitation for complex
postoperative recoveries, such as after esophageal cancer surgery, highlight the
adaptability and potential of technology in rehabilitation Egmond et al. (2020).
Additionally, the development of dib-yourself rehabilitation devices for stroke
induced lower limb weakness and the use of robotic aids in upper limb recovery for
stroke patients and physiotherapy for spinal cord injuries demonstrate notable
improvements in rehabilitation outcomes and emphasize the role of technology in
increasing patient motivation and engagement, crucial elements for successful

recovery in homédased settings (Shim et al., 2023).
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Additionally, telerehabilitation has been compared to conventional rehabilitation in
motivating patients, preventing psychological distress, and improving quality of
life, indicating the potential of technolodpased interventions in enhancing patient
motivation and psychological welleing (Spindler et al., 22). Furthermore, the

use of virtual and augmented reality applications in medicine has been associated
with higher average numbers of citations in clinically related research areas such as
psychology and rehabilitation, suggesting the growing interest and potential impact
of these technologies on the psychological aspects of rehabilitation (Yeung et al.,
2021). Additionally, using pedometers and skdtermined motivation for walking

in cardiac telerehabilitation programs has been linked to increased intrinsic
motivation, supporting the idea that technology can enhance patient motivation and

engagement in rehabilitation programs (Thorup et al., 2016).

2.2.2.2 Technology Improvements for Homebased Rehabilitation

The integration of positive technology in physiotherapy and rehabilitation has
shown significant potential in enhancing patient outcomes and motivation. Positive
technology, including interactive technologies, robotics, virtual reality (VR), and
wearable sensors, has been increasingly utilized to promote positive functioning
and improve rehabilitation process&ehabilitation robots, for instance, have been
identified as ideal complements to conventional therapy in clinical settings and
have the potential for continued therapy and assistance at lodfaeng great
potential for the treatment of sensorimotor deficits (Gassert & Dietz, 2018).
Additionally, the use of artificial intelligeneleased wearable robotic exoskeletons
has been recognized as a promising approach to upper limb rehabilitation, with a
need for more reliable systems through clinical validation to positively impact the
rehabil it at i-Guerrem etal 20813. ( V®I e z

Moreover, the application of VR technology in mebagnitive neurorehabilitation
has been highlighted as a vehicle to empower rehabilitation outcomes, emphasizing

the potential of positive psychology and positive technology to impact the
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rehabilitation path heavily Virtual reality (VR) systems offer immersive
environments that can simulate physical activities and exercises, making therapy
sessions more engaging and effective. The use of innovative technologies, such as
virtual reality (VR) and configurable arm rehabilitation games, has shown promise
in enhancing motivation and engagement in hda@sed rehabilitation (Tsujikawa

et al., 2021). Furthermore, the iterative design of upper limb rehabilitation games
with tangible robots has been proposed as a promising strategy forblasetk
therapy (Ozgur et al.,, 2018). Similarly, the combination of VR technology and
rehabilitation medicine has been found to enable more patients to train regularly at
home or in the community, stimulating interest and improving participation (Fan et
al., 2023). Furthermore, the incorporation of psychological strategies into- robot
assisted physiotherapy has shown the potential to promote better trust and
acceptance of rehabilitation robots, indicating the positive impact of integrating
psychological aspects into technoleggsisted rehabilitation (Zhong et al., 2019).

The future of homédased rehabilitation is poised for further innovation, with
emerging technologies offering new possibilities for treatment and support.
Artificial Intelligence (Al) has the potential to revolutionize personalized therapy
programs by analyzing vast amounts of data to predict and respond to individual
patient needs. The integration of the Internet of Things (I0T) devices in the home
environment could further enhance monitoring and support, automating certain
aspects of care and ensuring a safer rehabilitation environment. In a paper, a human
posebased system that extracts key point information from images to detect speed
with high accuracy is developed. Furthermore, based on this system, intelligent
sensing has been realized while solving the detection of the relatively static
position of the human body. Data were collected while the participant was
walking/running at different speeds on a treadmill. The model can meet the
accuracy requirements of speed detection. In the actual working process, the
system completed the detection task. Such Al studies can also be used for home

exercise applications and studies (Zhao et al., 2020).
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Wearable sensors offer a wide range of applications, from remote health
monitoring to sports performance tracking, and have already begun to revolutionize
healthcare by enabling health monitoring outside clinical settings and predicting
health events (Dunn et al., 201&lIso, as an example, Neckio, an interactive
application, consists of a wireless angular sensing device that can be mounted on
the headset often used by office workers. The interactive exercise program is
suitable for the workplace, and Neckio can be referred to as a method designed to
increase engagement in neck pain home exercise programs (Markopoulos et al.,
2020). Also, according to research, designing new forms of care requires a holistic,
systemic approach to healthcare. It also requires specific,-destined
interventions, e.g., products, services, and procedures used to facilitate the care

processes of patients, caregivers, and medical professionals (Melles et al., 2020).

Overall, the literature supports the positive impact of integrating various forms of
positive technology, such as robotics, VR, wearable sensors, and artificial
intelligence, in physiotherapy and rehabilitation. These technologies have shown
the potential to enhance patient motivation, improve rehabilitation outcomes, and
offer new opportunities for horrieased rehabilitation. Therefore, the shift towards
mHealth and the integration of mobile applications thus stand as promising
solutions in advancing healthcare accessibility, improving -reatiagement
capabilities, and fostering a more engaged and informed approach to individual
health and welbeing.
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PART Il : Review of the Existing mHealth Apps

2.3  Exploring and Evaluation of Neck Exercise Mobile Apps with Regards
to SDTO0s Three Basic Needs

The utilization of smartphones for healthcare applications aligns with the
advantages of mHealth in leveraging mobile devices for healthcare séMiunss
et al, 2012). A particularly noteworthy advantage of mHealth is the utilization of

smartphones as opposed to traditional personal computers.

This chapter reviewed seven mobile apps on the AppStore that offer neck exercises
for mechanical neck pain, following the three core needs of SDT. To summarize,

feeling autonomous is to have a sense of control or choice over the intentions and
related outcomes of an activity. Competence is about feeling confident and

effective in meeting challenges supported by a sense of mastery over a task. And
finally, relatedness can be considered as the sense of belonging in a social
environment where one feels cared for and connected to others. SDT and three

core needs have related features, so research held on based on these features.

The product should give The product should give The product should give

minimal external pressure direct or indirect connection a sense of self improvement

provision of maximum choice user involvernent relevant sources of feedback

feeling of empowerment understanding where users fit into the optimal level of challenges
bigger picture

Figure 2.4. Autonomy, Competence and Relatedness related features presented in

| D734 Lect dedgley(2823) kener
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The applications were selected as the first related 7 applications that appeared by
searching "Neck Pain Exercises" at the AppStore like a user. When selecting the
apps, the selection criteria was that the app should be an app that offers specific
exercises or solutions for neck pain. An English language search was performed in
AppStore Turkey, Ankara, to find possible popular applications. Like a user, 'Neck
Pain Exercises' was typed directly in the search field. The results included neck
specific applications. These mobile applications were i) Neck Exercises, i)
TextNeck, iii) NeckFit, iv) DailyNeck Exercise, v) Neck Cheddp, vi) Get
Moving, andvii) Moovbuddy.

i) Neck Exercises

This app offers a range of neBlin Reductiorstretches, workout creation options,

and exercises aimed at improving forward head posture. It is a comprehensive tool
for individuals seeking to relieve neck tension and strengthen their muscles through
guided routines

Autonomy. The Neck Exercises app empowered users with a sense of autonomy
t hrough its fACreate Workouto feature. By
per signalize their exercise plans, the app ensured that individuals had control over

their fitness routines, tailoring them to suit their unique preferences and needs.

Competence. To enhance wusersod6 sense of compet
AChall engeso as a motivational tool . Tl
allowing users to track their progress and gain a deeper understanding of their

I mprovement over t i me. Additionally, t h

workouts contributes to a feeling of accomplishment and competence.

RelatednessWhile the app exceled in addressing autonomy and competence, there

is currently a gap in terms of relatedness. Social interaction was notably absent
within the app.
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Figure 2.5. Example screenshofsr oNack &xercise®

ii) TextNeck

Focusing on correcting forward head posture, TextNeck offers back pain relief and
neck pain prevention exercises. The app is based on scientific research in Medicine
and Physiology, providing an optimal training program for health and posture
correction. It features guided workouts, user interface improvements, and
subscription options for an ddee experience and premium updates. Focusing on
correcting forward head posture, TextNeck offers back pain relief and neck pain
prevention exercises.

Autonomy. TextNeck app prioritizes user autonomy through ingovative
features, such as making users do wall exercises and understand the level of the
condition. The diagnosis page gave users aassiéssment tool to gauge their neck
health. This empowers users to take charge of theirbeely by offering a

personalized diagnosis.

Competence. T h e app enhanced userso sense
comprehensive metrics. Key indicators
gave users a clear overview of their commitment and progress. Incorporating a

AStreako feature acknowl edges userso

50

of C

such

cons



accomplishment and competence as they achieved and maintain workout streaks.
Additionally, including an information button about Neck Pain ensured that users

have access to valuable insights, enabling them to make informed decisions about
their neck health independently.

Relatedness.While the TextNeck app excels in autonomy and competence, it

currently lacks features for social and professional interaction.

Figure 2.6. Example screenshots 6fextNeclo

iii) NeckFit

Tailored to relieve tension in the muscles of the cervical spine, NeckFit promotes
blood flow and improves neck mobility with a set of exercises and workouts that

can be done from home without special equipment. The app provides a flexible
workout configurator and subscription plans for full access to all programs.

Tailored to relieve tension in the muscles of the cervical spine, NeckFit promotes
blood flow and improves neck mobility with a set of exercises and workouts that

can be done from home without special equipment

Autonomy. The NeckFit app emphasized user autonomy by offering tailored
exercise programs based on experience levels. While there was no fixed personal

plan, the app offered exercises with different fithess levels. A Create Workout
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option further empowered users to customize their routines according to individual

preferences, providing flexibility in their fitness journey.

Competence and Relatednes3he NeckFit app currently lacks features related to

competence and relatedness.

Figure2.7. Example screenshots dfleckFitd

iv) DailyNeck Exercise

The "DailyNeck Exercise" app is designed to combat the discomfort and pain
associated with 'Tech Neck," a common issue arising from prolonged screen usage.
Recognizing the impact of neck pain on daily activities, especially for those
spending extensive hours on computers for work or study, the app offers a practical
solution. It features regular neck stretching exercises that are easy to perform right
at your desk. With the convenience of reminders for quicknwute breaks, the

app encourages users to stretch their necks, alleviate tension, and enhance posture.
These straightforward exercises are intended to significantly reduce neck pain and
improve neck posture, aiming to make 'Tech Neck' a concern of the past and ensure
a more comfortable day for its users. The "DailyNeck Exercise" app is designed to
combat the discomfort and pain associated with 'Tech Neck,” a common issue

arising from prolonged screen usage.
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Autonomy. Daily Neck Exercise app prioritized user autonomyby offering a
flexible approachto fitness. While thereis no fixed personalplan, usershavethe
freedomto choosetheir exercisedbasedon their preferencesThea p poptiento
select specific exercisesempowersusersto tailor their routinesto meet their

individual needs.

Competence. The app enhancedu s e sesséof competencethrough quick
exercisedasting 30 secondsproviding a time-efficient way to incorporateneck
workoutsinto daily routines.Additionally, the inclusionof tipsfor u s eaxescise
daysprovidedvaluableguidance allowing usersto makeinformed decisionsabout

theirdaily neckworkoutand madethemto improvetheir knowledge.

Relatedness. Daily Neck Exercise app currently lacks social interaction and
relatednesgeatures.

Neck Health Tips

Take Breaks

Figure 2.8. Example screenshots dbailyNeck Exercise®

v) Neck CheckUp

The NeckCheckUp app is designed for individuals who experience neck tension
due to prolonged periods spent looking down at laptops and smartphones. It aims to
prevent future neck pain through various features, including simple daily stretches
tailored to busy schedules to help release neck tenBimre is a Al-powered

camera to monitor neck mobility and determine if it is within a normal range of
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motion. It is an assessment tool for evaluating desk setups, offering

recommendations for posture improvement. The app emphasizes that while it
provides valuable tools for neck health, it is not a substitute for professional
medical advice. Users are encouraged to consult healthcare practitioners for

diagnoses or before making any medical decisions.

Autonomy. Neck Check Up app empowers users with autonomy by incorporating
personal neck measurements with camera. Users could reach their own neck
measurements; the mobile app enabled them to track changes over time and gain
insights into their neck health. The app also provides personalized offline video
guides, giving users the flexibility to access guidance and exercises tailored to their
specific needs at their own convenience.

Competence.To enhance wusersod6 sense of competenc
measurement history. This allowed users to track and review their neck
measurements over time, providing a visual representation of progress. The ability

to monitor changes in heck measurements contributes to a greater understanding of

onedbs health and encourages users to be mot

RelatednessHowever, the Neck Check Up app currently lacks features related to

relatedness.

Share your thoughts on

the opp

Figure 2.9. Example screenshots dfieck CheckUpd
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vi) Get Moving

The Get Movingapp introduces an engaging eye care game designed to exercise
the eyes fully. It features adjustable sensitivity for each eye direction to tailor the
user experience and ease the process. The game aims to alleviate eye fatigue,
making it particularly beneficial for individuals who require prolonged eye usage.
Leveraging AR eydracking technology(Get Movingfacilitates easy eye exercises,
enhancing overall eye health through interactive gameplay GEteMoving app
introduces an engaging neck care game designed to exercise the neck and eyes

fully.
Autonomy. Get Moving app does not emphasize user autonomy.

Competence.The app enhances wusersod sense of
Neck Challenges, providing eye tracking and neck moving games. Additionally,

the inclusion of alevelp system and rewarding ani mat
progress, fostering a sense of accomplishment and motivation. These features

contributed to a dynamic and engaging experience that encourages users to strive
for continuous improvement.

RelatednessWhile the app excels in autonomy and competence, it also addresses
relatedness through a share button for scores. This feature allows users to share

their achievements and challenge scores with others, fostering a sense of
connection.

LI

Eyes looking down

Figure2.10. Example screenshots@det Movi ng 6
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vii) Moovbuddy

Moovbuddy is an app powered by an atrtificial intelligence algorithm designed to
create personalized exercise plans tailored to individual goals. Users start by
installing the app and taking a test, which informs the creation of a customized
exerciseplan by a health coach based on their responses. The app focuses on fixing
posture and relieving pain with exercises targeted at the back, neck, and other body
parts. It also offers strength and stretch training, daily ergonomic tips, health
advice, and short exercises to improve mental health by reducing anxiety and stress
through breathing exercises. Mdmndy is designed to enhance overall health and
fitness levels, promote correct posture, increase attractiveness through improved
posture, enhance flexibility and balance, keep users active with short and effective
exercises developed by doctors and physical therapists, alleviate pain, reduce stress
and anxiety, motivate users with home workouts, and allow for tracking of data
through Apple HealthKit

Autonomy. Moovbuddy app prioritizes userautonomyby offering a personalized
plan, allowing usersto tailor their workouts basedon their fithess goals and
preferences.The inclusion of a workout calendarfurther empoweredusers by

providing a visual representatiorof their exerciseroutine, fostering a senseof
controlovertheirfitnessjourney.

Competence.To boostu s e cospgetence Moovbuddy incorporateda Posture
Tracker,enablingindividualsto monitor andimprovetheir postureovertime. Daily
goalsand short 2i 3-minute exercisegprovided achievablgargetscontributingto a
senseof accomplishmentand continuousimprovement.The app also includes a
streakfeature,acknowledgingu s eaoorssiétencyand motivatingthemto maintain
a regular exercise routine. Ergonomic tips enhancecompetenceby offering

guidanceon optimizing workoutenvironmentsandenrichu s e mosvation.
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Relatedness Moovbuddyaddresserelatednes$y offering the optionto consult
with expertsfor personalizedadvice. Users could seek guidancefrom fithess
professionalsor even consult with doctors for specialized recommendations,
fostering a senseof connectionand support. This expert consultationfeature
enhance the overall user experienceby providing a comprehensiveapproachto
fitnessand well-being.

Figure2.11. Example screenshots dloovbuddyd

This research and evaluation underlined the critical importance of integrating
motivational elements into mobile apps. This review was conducted to point out
existing shortcomings and fintkatures or opptunities that could serve as an
example for a new mobile app to be designed. Accordingly, considering the
information obtained, it was discussed how the features of the reviewed apps will
affect the user experience and the features to be taken as examples when designing
a new app. Under this heading, findings of the mobile app features and motivation
relationship are examined from the perspective of Self Determination Theory (Deci

& Ryan, 2000) and three psychological neadautonomyji. competence, and.
relatedness.
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i. Autonomy

First, users' desire to have control over what they can doapfkcan be directly
related to the need for autonomy. For example, customization options are important
for users in social interaction features, and this indicates that sense of choice and
sense of control has a positive effect on overall experience. Most of mobile
applications had autonomy features for users (6 out of 7). Thishatesthe main
motivation sourceseemcustomization, personalization, and freedom to choose
exercises their needs and levels. Overall, to provide users with a more positive
experience, it is important not to ignore the need for autonomy and to provide users

with a sense of control over exercise type, leaed time.

Personalized Exercise ProgramsApps like NeckFit and Moovbuddy offer
tailored exercise programs based on users' experience levels. This customization
allows users to choose exercises that suit their level and preferences, providing a

sense of autonomy in designing their exercise routines.

Flexibility in Exercise Selection.Daily Neck Exercise and NeckFit provide users
with the freedom to choose specific exercises based on their preferences. This
flexibility allows individuals to tailor their workouts to their individual needs and

goals, enhancing their autonomy in their exercise period.

Calender and Personal Plan.Moovbuddy offers a personalized plan feature,
allowing users to tailor their exercises based on their goals and preferences. The
inclusion of an exercise calendar further enhances autonomy by providing users

with a visual representation of their exercise routine, enabling them to plan their
exercises according to their schedule and preferences.

ii. Competence

Most of mobile applications had competence features for users (6 out of 7).
Overall, the competence features within the various neck exercise apps offer a
range of tools and approaches to enhance users' sense of skill, mastery, and

accomplishment in their exercise journey.
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Challenges and Benchmarksincorporating challenges and benchmarks, as seen
in the Neck Exercises app, provides users with tangible goals to strive towards,

allowing them to track progress and feel a sense of accomplishment as they achieve
milestones.

Comprehensive Metrics and Progress Tracking Apps like TextNeck and
Moovbuddy offer detailed metrics and progress tracking, such as total workout
time, workouts completed, and posture tracking. These features give users a clear
overview of their commitment and improvement over time, enhancing their sense
of competence.

Streaks and Consistency RecognitianBoth TextNeck and Moovbuddy include
streak features that acknowledge users' consistency in their exercise routines. This
not only fosters a sense of accomplishment but also motivates users to maintain

regularity in their exercises.

Quick Workouts and Achievable Targets Daily Neck Exercise and Moovbuddy
incorporate quick workouts or short exercise sessions, providing users with time
efficient options to incorporate neck exercises into their daily routines. Setting
achievable targets and providing ergonomic tips further enhance users' sense of

competence by making the exercise period manageable and rewarding.

Tracking Features. Neck CheckUp, incorporate features that allow users to take
measurements using their phone's camera and track changes over time. By giving
users control over their measurements and health data, the app promotes
competence in monitoring and tracking neck health. Also, The TextNeck app
includes a self- assessment tool for users to gauge their neck health. By

empowering users to conduct their own assessments, the app promotes autonomy
in monitoring and managing their wleing.

ii. Relatedness

According to evaluation resultst can be said thamost of apps desnot offer

relatedness to user (5 out of 7). To address relatedness, integrating social elements
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or professional guidance within the app could enhance the user motivation.
Incorporating forums for users to share experiences or connect with healthcare

professionals for advice would create a supportive environment, fostering a sense
of relatedness among users with shared concerns about neck health.

Social Interaction. Many of the apps lack social features that promote interaction
among users or with professionals. Incorporating social elements, such as sharing
achievements or connecting with a community of users, could enhance users' sense
of relatedness and provide additional motivation and sup@ett.Moving allows

users to share achievements on social media and with friends

Expert Consultation. Moovbuddy stands out by offering the option for users to
consult with fitness professionals or doctors for personalized advice. This feature
not only fosters a sense of connection and support but also enhances users'

confidence in their fitness journey by providing expert guidance.

2.4  Discussion on Mechanical Neck Pain Treatmentnd Designing for
Motivation  Through  Positive  Technology in  Home-Based

Rehabilitation

This chapter explored the multifaceted approach to treating mechanical neck pain
within the context of hombased rehabilitation, emphasizing the critical role of
motivation and the innovative use of positive technology. The integration of
treatment modalities, instructional materials, and motivational strategies has
emerged as a vital component in facilitating effective rehabilitation processes. The
key findings reflect the implications of designing motivation in technclogy
enhanced home rehabilitation.
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241 Treatment Modalities and Informational Materials

The effectiveness ohomebased rehabilitation for mechanical neck pain relies
heavily on the integration of various treatment modalities and instructional
materials. Tailored exercise programs, ergonomic advice, andnarligement
strategies, supported by clear, uB@ndly instructional content, have proven
essential in encouraging adherence and promoting positive outcomes

2.4.2 Enhancing Motivation through Positive Technology

The application of positive technology, which incorporates elements of
gamification, personalized feedback, and virtual coaching, has shown significant
promise in boosting motivation among individuals undergoing hoased
rehabilitation. This approaches not only engages users but also fosters a sense of
achievement and progress, key factors in maintaining-temg engagement to

rehabilitation programs.

The integration of positive technology in hoimesed rehabilitation offers a
potential to enhance user motivation. By providing interactive experiences that
align with individuals' personal goals and preferences, positive technology can
overcome traditional barriers to engagement and adherence. Hence, the integration
of artificial intelligence (Al) and human pose estimation into hdrased
rehabilitation represents a significant shift towards leveraging ceetigg
technology to enhance patient engagement and treatment efficacy. By employing
Al algorithms and human pose estimation techniques, rehabilitation programs can

offer personalized, adaptive experiences that closely align with each individual's
specific recovery goals and preferences
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2.4.3 Implementation of SDT to Design Process

Self Determination TheorySDT), within the design process for hoivased
rehabilitation, offers a deeper insight into the nuanced ways motivation can be
enhanced. SDT emphasizes the importance of fulfiling the intrinsic needs of
autonomy, competence, and relatedness to increase motivation. By integrating
these basic needs into the design of rehabilitation technologies, developers can
create more engaging and personalized experiences that resonate with users on a
deeper level. For instance, allowing users to choose their rehabilitation activities
(autonomy), providing progressive challenges that adapt to their skill level
(competence), and enabling a sense of connection with a supportive community or
therapist (relatedness) can significantly improve motivation. The application of
SDT in the design process ensures itergn engagement and adherence.
Incorporating these motivational theories into the development of positive
technology facilitates a more ussntered approach, ensuring the rehabilitation

experience about physical recovery
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CHAPTER 3

METHODOLOGY

This chapter presents the methodology of the-$tage research to explore ways to
increase motivation and engagement among patients receiving home rehabilitation
for mechanical neck pain. Accordingly, an overview and aim of the study, data
collection methods, and a detailed explanation of the different stages of the study
are presented.

3.1 Aim and Objectives of the Research Research Questions

The research aims to investigate specific needs and challenges faced by patients
receiving home rehabilitation for mechanical neck pain to find ways to increase
motivation and engagement. The user research objectives are i) to gain insights into
the treatment of mechanical neck pain and ii) to understand the needs and
challenges patients face in hoip@sed rehabilitation for mechanical neck pain.

The research questions addressing the aim and objectives are as follows.

1 What specific needs, challenges, and expectations do patients with
mechanical neck pain encounter during treatment, especially inbasee
rehabilitation?

1 What are the primary ways patients acquiring information during home
based rehabilitation?

o What are the patientbés thoughts
different information sources (e.g., HEP brochures, videos, etc.)?

1 What are the primary motivation sources for engaging and adhering to
homebased rehabilitation?

o How can a mobile health app ecorporated into hombased

rehabilitation to support patients with mechanical neck pain?
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o How might the design of a mobile health app for mechanical neck
pain be informed by the three basic psychological needSetif

Determination Theoryvhile also serving to motivate patients?

3.2 Data Collection Tools and Methods

Aligning with the research aim and research questions, the first stage of research

was consultation with experts, and the second stage was an interview with patients.

These sermstructured interviews allowed patients to freely express their thoughts

and feelings about their rehabilitation journey, providing attépth understanding

of the factors influencing patient motivation and engagement in -home
rehabilitation.According to a study, the versatility of sestructured interviews,

stating that this method provides flexibility and allows researchers to explore

important ideas that may emerge during the interview (DiCRloom & Crabtree,

2006). This approach facilitates a dialogue where specific objectives guide the
conversation, yet the flexibility for spontaneousgdiepth responses is maintained.
Attitudinal data is the focus, exploring p
toward rehabilitation, and personal motivators and barriers. As a-sgosenal

study, it captures a comprehensive picture

al., 2018). This research consists of the following two stages. All of research steps
were presented in Figure 3.1.

Stage 1: Consultation with Experts.Two consultation meetings were held with a
PM&R doctor and physiotherapist to understand the mechanical neck pain
treatment process. Since PM&R doctors and physiotherapists are involved in
different parts of the process in the Turkish Health System, both professions were
consulted to understand the process in its totality. PM&R Doctors examine
patients, diagnose conditions, and determine the appropriate treatment plan. This
management might include medication, referrals for physiotherapy, and surgical
interventions if needed. They also coordinate the patient's overall rehabilitation

process. On the other hand, physiotherapists assess patients and apply various
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treatment techniques to improve or restore physical function losses. These
techniques include manual therapy, exercise programs, and electrotherapy. While
consulting the experts, the sestiuctured interview technique was used, and
experts were consulted with specific questions. Information was obtained from the
doctor and physiotherapist before the patient interview to understand the
mechanical neck pain treatment process; the outcome of this stage informed the
planning of Stage 2.

Stage 2: Patient Interview.The research aims to explore ways of motivation and
adherence by investigating the specific needs and challenges that patients with
mechanical neck pain face during hoeb@sed rehabilitation. Questions in the
interview were designed according to the timeline of neck pain and treatment
process (pr&xamination, during the treatment process, hbased rehabilitation)

to find out what the specific needs and challenges of the patients during the
treatment process and hoibased rehabilitation, and ways to motivate patients to
home exercise programs. The main objective of Stage 2 was to explore the
motivational strategies and adherence challenges faced by patients during home
rehabilitation. The senrstructured interview method was chosen for the first stage
of the research, which aimed to discover insights to guide the enhancement of

engagement and motivation of patients suffering from mechanical neck pain.
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Treatment Modalities and Informational
Materials

Enhancing Motivation through

Positive Technology

Basic information used in
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Exploring and Evaluation of Neck Exercise

Mobile Apps with Regards to SDT’s Three Basic
Needs

Chapter 2 :Literature Review

Expert ConsultationMeetings
Information on new technological developments
that were used in the mobile app

Patient Interviews

Main features selected from
Basic information used in the evaluated applications
the preparation of interview questions

Results of Expert Consultation Meetings

Results of Patient Interviews Features of the mobile app
related to experts

Chapter 4: Result & Analysis Chapter 3 : Methodology

Main features of
the mobile app

Mobile App Design

Guided Tour for Users

Chapter 5 : Mobile App Design

First Impression Survey and Results

Figure3.1. A diagrammatic representation of research

3.21 Stage 1: Expert Consultation Meetings

In Stage 1, the research aimed to gain insights into the treatment of mechanical
neck pain and the experts' opinions about hbased rehabilitation. Consultation
meetings were conducted with physiotherapy doctors and physiotherapists to

achieve this. For the experts to convey the patients’ motivations in the home
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rehabilitation process more clearly, 10 questions were asked to the experts under
the headings of common disease diagnoses, treatment processes, home
rehabilitation process, and tracking of the treatment proéesditionally, these
meetings provided an opportunity to explore practices in public and private

hospitals and understand the factors influencing patient care.

3.2.1.1 Selection of Experts

In this stage of the research, online meetings with participants were planned. All
participants were from Turkey, and it was decided that one of the experts would be
a physiotherapist and the other a physiotherapy doctor because patients first consult
a doctor and then continue their treatment with a physiotherapist. Therefore, to
understand the whole treatment process of the participants, interviewing different
professionals working in the same field was believed to diversify the data collected.
The physiotherapist is selected from a private hospital, and the doctor is from a
public hospital. This is because, in Turkey, patients are treated and monitored
differently when they go to public and private hospitals. Understanding these
differences by choosing experts from two hospitals and institutions helped to
understand treatment variety. Experts working in Turkey were interviewed. One of
the experts is a doctor who specializes in the Physiotherapy Department of
Hacettepe Hospital. The other expert was a physiotherapist at Lokman Hekim

Hospital, a private hospital

3.2.1.2 Consultation Venue and Equipment

All interviews were conducted via Zoom video conferencing tool (Zoom Video
Communications, Inc.). The Zoom platform was chosen because of its popularity,
easy access, and familiarity for the participan@mline interviewing offers
numerous advantages, including increased popularity and convenience, reduced

time commitments. These interviews can resemble-taface interactions in
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many respects and have been used as a useful substitute for traditional interviews.
However, challenges exist, including difficulties in reading -merbal cues,
concerns about confidentiality and access, and loss of contextual information.
Despite these drawbacks, online interviews offer a valuable alternative where they
can provide easier discussion of sensitive topics and convenient timing (Pocock et
al, 2021; Davies et al, 2020)he interview sessions were simultaneously recorded

on computer software to be used as a reference during the analysis

3.2.1.3 Consultation Procedure

Consultation meetings were conducted in Turkish on a-tow®e basis.
Participants were encouraged to express their opinions, experiences, and ideas
throughout the meetings. The following procedure was followed in both sessions.

First, the experts were welcomed, reminded of the study's operation. Then, the
experts were asked wamup questions. Following this, ten questions were asked to
the experts. The questions aimed to understand the mechanical neck pain treatment
process, patiergxpert communication, and treatment stages. The researcher
conducted the consultation meetings following structured interview questions.

At the end of the questions, the participants were thanked for their contributions.
The session ended, and the same procedure was repeated for all participants. Each

of the two sessions with two experts took approximately 30 minutes

3.2.1.4 Interview Questions

The interviewguide included ten questiongA\ppendix B) covering the following
four subject areas.

Common Disease Diagnosén this section, questions aimed to determine which
diseases they most frequently encounter and diagnose in health institutions. The

content of the diseases and diagnoses were asked for mechanical disorders. The

68



reason for asking these questions was to elucidate which mechanical health

condition the thesis research should be focused on.

Treatment Process.The study aimed to learn about the treatment process of

mechanical disorders, especially mechanical neck pain, and how patients are
grouped. Participants were also asked what they pay attention to when making a
diagnosis and how they decide which conditions require surgery and which do not.

These questions were asked to understand which patients should participate in the
study and how patients were categorized.

Home-based Rehabilitation. Regarding the hombased rehabilitation period,
whether the diagnosed disease needs to have a specific characteristic for exercises
to be performed was asked. The questions were asked to understand the
relationship between home exercises and the level of the disease. They were also
asked to find out how the horlmased rehabilitation process is perceived by the

experts.

Tracking the Treatment. In the final part of the interview, during the home
exercise period, doctorsd expectations
treatment process of patients, the most frequently asked questions to doctors by
patients, the roles of the specialist and the patient in patient faligvand the
methods used in patient folleup were asked. In response, it was also asked

whether there is a certain period for process follgpjand how it was determined

3.2.2 Stage 2: Patient Interview

Interviews with patients were aimed to understand and address the specific needs
and challenges faced by patients with mechanical neck pain during rehabilitation,
focusing on homdased rehabilitation. The sestructured interviews were
conducted due to their flexible nature, which enables a better understanding of the
process and its management by exploring relevant ideas that may emerge during

the interview (Dearnley, 2005). It further enhances understanding by allowing the
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researcher to explore relevant ideas that may emerge during the intefhisw

method involves #idepth conversations between the researcher and the
interviewer, firmly gui ded by t he i ntervi
experiences (Cridland et al., Z)1These interviews allowed patients to share their

experiences, concerns, and suggestions from initiating their treatment journey

3.2.2.1 Participant Selection

The selection criteria for participants were established based on information
obtained from the experts during Stage 1 of the research. As a result, participants
included individuals over the age of 18 experiencing mechanical neck pain and
with previous experience in home exercise rehabilitation. Participants were sought
among patients treated at home, in hospitals, or both for neck discomfort within the
past year. The goal was to reach the desired number of participants by using social

media tools (e.g., Instagram, Link@d WhatsApp groups) and by reaching the
participants' acquaintances through the snowball method

Neck pain caused by rheumatism or infection was not included in the study.
total, 20 participants were recruitedccording to 2@2 data from the Turkish
Statistical Institute ;| K2022), the prevalence rate of neck pain was8% for
men and 3.4% for women in Turkey. Most participants recruited for the research

were women, reflecting the distribution of neck pain across genders in the country
(14 out of 20)

3.2.2.2 Interview Venue and Equipment

All interviews were conducted online using the video conferencing tool Zoom

(Zoom Video Communications, Inc.). Zoom was chosen due to its popularity and

t he researcher 6s accessibility. Il nt erview
software simultaneously to be used as a reference during the analysis stage
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3.2.2.3 Interview Procedure

All interviews were conducted on a oteeone basis and in Turkish. The following

procedure is followed in all sessions.

First, the experts were welcomed and then reminded of the study's operation. Then,
as warrup questions, participants are requested demographic and occupational
information. After the warnup, the questions were asked successively to better
understand the participants and facilitate analysis. They were prepared under three
main headings: experiences {@eamination, experiences during the examination,

and experiences during the hofmesed rehabilitation.

Second, the researcher added three examples of home exercise programs to the
interview questions to remind patients who lost or forgot the phpsed exercise
programs used in hommased rehabilitation and to get their opinions on home
exercise programs. Two examples are pdyased, and one is a digital information
source(AppendixC).

At the end of the questions, the participant is thanked for their contribution. The
session recording is ended, and the same procedure is repeated for all participants

3.2.2.4 Interview Questions

To understand the motivation during the home rehabilitation period, wgrm
questions, demographic information, and occupational information are &sked
participants. Then, 36 questions were aglse@ AppendiXC) to the patients under
the three headings: a. demograpti@racteristics, b. prexamination, c. hospital

based treatment, d. horbased rehabilitatian

a. Demographic Characteristics.The questionnaire aimed to indicate participants'
age, gender, and occupation as wapnquestions. Participants were asked about
their opinions about the effects of their profession on neck pain and their
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experiences on how occupational factors contribute to neck pain while mentioning

their occupation.

b. Preexamination. Thi s section ai med t o under st an
experiences in the pexamination phase, including feelings of discomfort,

stiffness, or pain associated with mechanical neck pain, and how these symptoms
intertwined with daily activities.

Factors Causing Neck PainnThe study aimed to | earn part
experiences during the pain process and when they experienced neck pain. The
painods severity, duration, frequency, and
opinions about situations or behaviors that trigger neck pain were taken, and they

were asked about examples in which they said, "If | did not do this, my neck would
not hurt."

Consequences of Neck Pairin this section, the aim was to obtain information

about participantso personal experiences W
Participants were asked about their personal experiences with physical alerts and

symptoms to understand how they understand their neck problems.

Duration of Pain and Decision of TreatmentParticipants were asked about their

personal experiences with the duration of their neck pain and how long they
experienced it which is focused on. The wus
be understood by focusing on the participan

reasons for postponing this decision.

c. HospitalBased Treatment.In this section, participants were asked about their
general experiences with the treatment, their experiences with the diagnosis and

relevant doctors, and their experiences and expectations with the treatment method
and process.

d. Homebased Rehabilitation. This section asked questions about starting
exercises and motivation, physical therapy and home treatment experiences,

treatment methods and approaches, exercise habits, and adherence.
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Environmental Factors during Home-Based Rehabilitation. The environment in

which the person is rehabilitating includes questions asked to assess the impact of
motivation on the participant. Understanding and addressing these factors will be
usef ul in learning about the patientos

journey.

Information Source Usage during Homebased Rehabilitation. During the

home exercise stage, the participants are asked questions about the information
given by the expert, t he par tinfamagoant s 6
sources, websites, paper brochures, or similar sources, the different methods the
participants used, the people they met, and the sources you obtained information
from, apart from the information sources recommended by the experts. Participants
are shown three different home exercise program resources. The first source is a
paper brochure designed by the Ministry of Health to give to patients in
government institutions. Secondly, a paper brochure from Fizyoo.com and a digital
home exercise site from HEP2go are shdois®e AppendixC). Participants are
shown these resources and asked what they thought about photographs, drawings,

and visuals, what they thought about content and articles, and what they thought
about video content.

Motivation during Home-based Rehabilitation. Participants are asked about
their experiences of starting and continuing exercise during the home exercise
process, theirdéd motivation strategies,
about starting and continuing exercise during the Rbased rehabilitation
process. They are also asked whether their communication with the doctor or
physiotherapist continued in detail during the home exercise process and how their
motivation would be affected if they continued to stay in touch.

Digital Health Intervention Suggestions. In the final part of the survey,
participants are asked about which digital environments they frequently use, the
digital products they have used before for exercise, the materials they use for

information and motivation during home exercise, their thoughts on the content and
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applications of these materials being available in a digital environment, and their

thoughts on communicating with experts in a digital environment

3.2.2.5 Pilot Study

A pilot study containing the serstructured interview in Stage 2 was conducted
with a 45yearold mechanical neck pain patient. The interview was conducted
faceto-face. The previously described interview procedure (Section 3.2.2.3) was
followed during the pilot interview. In the pilot interview, the flow of the questions
and the overall interview were checked, and the opportunities for the participant to
express feelings, thoughts, and relevant information were observed. In addition, at
the end of this session, the estimated time for an interview was determined. At the
end of the pilot study, no corrections were needed, and the interview procedure was
not changed. Therefore, the pilot study results were combined with the rest of the

study in the analysis section of the research

3.2.2.6 Ethical Considerations

Participants were asked about personal information and disease diagnoses used in
the health field, and a participant request form was prepared and applied to the
ethics committee. The necessary ethical approval is obtained from the Applied

Ethics Research Centre of the Middle East Technical University, with approval
number 02060 D T U E | -RRXK
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CHAPTER 4

RESULTS & ANALYSIS

This chapter presents the results and analysis ofwbetage research conducted
to investigate specific needs and challenges faced by patients receiving home

rehabilitation for mechanical neck pain to find ways to increase motivation and
engagement with related discussions.

A semistructured interview was conducted with a physiotherapy doctor and
physiotherapist to understand the mechanical neck pain treatment process in Stage
1. In Stage 2, a serstructured interview was conducted to explore neck pain and
treatment process (pexamination, hospitddased treatment, horl@ased
rehabilitation) aiming to identify the specific needs and challenges of patients

during treatment and rehabilitation at hoebssed rehabilitation, as well as
strategies to motivate patients engage in home exercise programs.

4.1 Results and Analysis of Stage 1: Expert Consultation Meetings

This part presents the results of a consultation with two experts in relation to
insights into the treatment of mechanical neck pain and the experts' opinions about
homebased rehabilitation. One of the experts was a physiotherapist specializing in
physiotherapy at Hacettepe University Hospital, a university hospital in Ankara; the
other was a physiotherapist specializing in manual therapy, functional exercise and
orthopedic/neurologic rehabilitation at Lokman Hekim Hospital, a private hospital.
The aim was to learn how treatment processes are handled in different institutions
and professions in Turkey. The interviews were conducted individually online, with
each expert responding to a set of ten questiBesults are presented with the
following headings: i) Common Disease Diagnoses, ii) Treatment Processes, iii)
Homebased Rehabilitation Process, and iv) Tracking the Treatment Process.
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4.1.1 Common Disease Diagnoses

This research specifically focused gpatients experiencing chronic pain in their
daily lives, with the aim of providing solutions. Chronic patients were considered
more suitable due to the significant variability in pain levels among patients who
had undergone surgery, which limited the feasibility for home exercises under
medical supervision. Given the emphasis on home exercises in this research, the

focus was on patients who had not undergone surgery.

The first participant, a physiotherapy doctor at Hacettepe University Hospital,
mentioned that mechanical, lower back, and neck pains were the most common in
Turkey. This information, supported by
statistics, indicates that lower back pain is the most prevalent, followed by neck

pain. The second expert, a physiotherapist at a private hospital, provided insights
into the questions. In Turkey, experts mostly encounter back and neck pain

Both experts were asked which diseases they most frequently encounter in health
institutions, and which diagnoses they typically make. The content of the diseases
and diagnoses was asked concerning mechanical disorders. The reason for asking
this question was to find a solution to a common ailment in Turkey and gather
information from the experts to address it. As the treatment processes for post

surgery patients differ from those of chronic patients, they were asked about
conditions not necessitating surgery and the prerequisites for surgical intervention.

4.1.2 Treatment Processes

Experts were questioned about the treatment methods for mechanical disorders,
particularly mechanical neck pain, and how they categorize patients in the Turkish
health system. They were also inquired about their considerations when diagnosing
patients and determining the necessity for surgical intervention. Additionally,
questions were posed regarding the planned treatment approaches for chronic

diseases and their maintenance, focusing on conditions not necessitating surgery.
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Furthermore, they were asked whether specific criteria are required for patients to

engage in home exercises for their condition.

The doctor at the state hospital mentioned that patients had been following home
exercise programs until their scheduled physiotherapy sessions. It was also noted
that if their pain had subsided, they might not receive treated at the hospital due to
overcrowded departments. In a public hospital, treatment could be provided based

on the severity of the pain. For example, treatment would not continue if the pain
disappeared. Patients had stopped exercising when the pain vanished, which
interrupted the healing process of neck pain, as stopping the exercises led to a
qguick return of pai n. I f the patientods
options were available. Patients were treated in the hospital to strengthen their

muscles, using methods such as hot application methods and electrical treatments
that they could not utilize at home.

The second specialist mentioned that disorders that significantly affect the quality

of life were typically directed towards surgery. Conversely, discomforts that did

not significantly impact daily life were mostly attempted to be resolved without
surgery through physiotherapy. Acicording
SSiI, patients were allowed to receive thirty days of treatment per year (The Official
Gazette, 24.03.2013, issue: 28597). During these treatment sessions, patients
received hot application electrotherapy, and ultrasound treatment for one hour.
According to the Communi qu®, orthopedic
home exercises, which could vary depending on factors, such as age, weight, joint
mobility, and active/passive periods of the disease (The Official Gazette,
24.03.2013, issue: 28597).

4.1.3 Home-based Rehabilitation

Experts were questioned about home exercise programs, how they could be used,

and other potential examples of exercise instruction methods. Subsequently, they
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were asked about the content of these home exercise programs. This section also
addressed whether patients received a personalized exercise program tailored to

their needs or whether these plans were given according to a specific program.

Both experts explained that they provide home exercises to patients with
mechanical pain, and these exercise programs were generally composed of daily
exercises that everyone should perform. The exercises aim to strengthen muscles
and increase the range of motion of the joints, primarily targeting neck pain. It was
stated that the exercises in the home exercise program were not personalized, and

standard exercise programs were given to patients.

Home exercise programs typically consist of static pictures and written
descriptions. According to both experts, patients' understanding of the exercises in
the program varies. Therefore, the second expert adopted a method where they
recorded videos of the patient performing the exercises and then instructed the
patient to repeat the exercises at home by watching these videos. In this method,
the patient does the exercises and then repeats them at home by watching their
videos. However, there was no tracking system in place to monitor whether the
patient was consistently performing the exercises. The second expert said that this
method helped to ensure that the exercises were understood and remembered by the

patient.

4.1.4 Tracking the Home-based Rehabilitation

In the final questions of the consultation, the specialists were asked about patient
tracking. These questions included doctors' expectations from patients during the
home exercise period, how specialists monitor patients' treatment processes, the
roles of both the specialist and the patient in patient tracking, and the methods used
in patient tracking.

The first specialist noted that if patients were considered to have low levels of

mechanical neck pain, they usually begin to experience effects after the third week.
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If a patient's pain had decreased after three weeks with medication and exercise,
they were not expected to return to the hospital. However, if the pain persisted,
patients may have adopted an attitude of returning to the hospital. In other words, if
a patient's pain had decreased, they may have entered a phasel efesatination,
potentially leading to a breakdown in communication between the doctor and the
patient. According to both experts, this gap needed to be augmented through
methods that supported users and enhanced their adherence to home exercise
rehabilitation.

According to the physiotherapist consultant, there was a need to improve patient
tracking. The second expert mentioned that the exercises could not be continued
with the current methods. In private hospitals, patients were provided with exercise
sheets and access to videos on the website, but this method did not ensure proper
tracking of patients. The physiotherapist needed assistance in determining whether
the patient had watched the video or performed the movements online. While
verbal communication methods were utilized, the second expert could not be
certain whether the patient was the truthful. Patients could skip the exercises and
falsely claim to have completed. When patients were given a personal number of
physiotherapists and asked for video or visual evidence for practicing exercises, it
could be asked for video or visual evidence of practicing exercises, it could
potentially individual rights.

4.2 Results and Analysis of Stage 2: Patient Interviews

Interviews with patients aimed to understand and address the specific needs and
challenges faced by patients with mechanical neck pain during rehabilitation,
focusing on homdased rehabilitation. As mentioned in the Methodology Chapter
(see 3.2.1), the online interview consisted of 36 questions categorized into four
headings with their subheadings (see Figure 4.1): Demographic Characteristics,

PreTreatment Period, HospitBlased Treatment, Hontgased Rehabilitation.
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PATIENT INTERVIEW

Demographic Characteristics Pre-Treatment Period Hospital-Based Treatment Home-Based Rehabilitation

Motivation Sources
Digital Intervention Suggestions

Figure4.1. Headings and subheadings for the interview questions

In total, 20 participants were interviewed on an individual basis. The interviews
varied in duration, ranging from 18 to 68 minutes, with an average length of 35
minutes. All audio files recorded during the sessions were transcribed into
Microsoft Word using audio transcription methods. The data collected from the
users were organized in a matrix format, with the patients listed onakis from

left to right and the questions on theyis from top to bottom, making it easier to
analyze grouped data. Airtable, a cldogsed platform for creating relational
databases, was used for further analysis. The matrix created in Airtable made
seeing information grouped under specific headings easier (see Figure 4.2).
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A Number ~ | (&) Occupation < () Gender < {2 Computer v (2 Age

P1 Teacher Female No computer 40-55

2 p2 Interior Architect Female Computer Usage 26-40
P3 Teacher Female No computer 26-40

4 P4 Computer Engineer Female Computer Usage 26-40
P5 Finance Manager Female Computer Usage 40-55

2 P6 UX Designer Female Computer Usage 26-40
7 P7 Emvironment Engineer Female Computer Usage 20-40
& P8 Teacher Male Neo computer 55-70
9 Pa Labaratory Worker Female Mo computer 55-70
P10 Student (Industrial Design]) Male Computer Usage 18-25

P11 Student (Industrial Design) Female Computer Usage 18-25

1z P12 Civil Engineer Male No computer 26-40
P13 Interior Architect Female Computer Usage 20-40

14 P14 Seat Washer Male Mo computer 18-25
P15 Architect Female Computer Usage 26-40

] P1g Industrial Engineer Female Computer Usage 20-40

17 P17 Volleyballer Female Neo computer 18-25
P18 3D Artist Female Computer Usage 26-40

P19 Carpenter Male No computer 26-40

P20 Preduct Designer Male Computer Usage 26-40

Figure4.2. An example of screenshot from Airtable Analysis

As a result, the analysis waarried out in several steps to extract key ideas from
the transcribed and matrixed datAecause hiematic analysis is a qualitative
research method that allows for the identification, organization, analysis, and
reporting of patterns within data sets, offering insights into lived experiences and
complex accounts of information. This approach is known for its flexibility in
identifying emergent themes and providing a rich and detailed understanding of the
data (Griffiths et al., 2011xhematic analysis was the main method in generating
meaningful insights from qualitative data, contributing to a deeper understanding of
complex responsesilnitially, the raw data was simplified by identifying repetitive
phrases or sentences close (in meaning) to each other. Subsequently, the simplified
matrix was further analyzed in the second stage and grouped with various tags and

keywords. At the end of this stage, the resulting keywords/phrases were specified in
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Airtable using different tags. Among the specified keywords, predictions that are

similar or can be subeadings of each other were listed and explained (see Figures

4.3 and 4.4).
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Figure4.4. An example screenshot from Airtable illustrating questions and answers

with grouped and eliminated

Because the participants answered the questions open ended, it led them to respond
to questions in a holistic viewln other words, similar answers were given to
questions under different headings, highlighting interrelated themes. For example,
one of participants answered it under
participant answered the information sources questions under theexemee
guestions. Therefore, while questions were posed under specific headings, a
holistic approach was adopted during the analysis prodésace, thematic
analysis was used to define the theni&& connections established were presented
from an inclusive perspective within the framework of the four main headings. The
resul ts and t he analysis of St age 2
following headings: i) Participants Characteristics, ii) -PPreatment Period, iii)

Hospitatbased Treatment, and iv) Horhased Rehabilitation (see Figure 4.5)
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Result & Analysis of Stage 2

This section presents the
Participants Characteristics demographic characteristics
and participant diversity

The results of the
Pre-Treatment Period understanding of experiences
in the pre-treatment period

The results of the difficulties
Hospital-based Treatment encountered in the treatment
process in hospital

The results of the factors affected
Home-based Rehabilitation the motivation of patients

receiving home rehabilitation

Figure4.5. Summary of Stage 2 Result and Analysis

4.2.1 Participants Characteristics

According to the answers given by the participants to the questions under the title
of demographics, the analyses were shown in graphs under the title of demographic
characteristics. Under the subheading of participant diversity, the emotional states
of the participants were analyzed and presented according to their answers to the
pretreatment, hospitddased treatment and ho#based rehabilitation questions.

This chapter is presented under two headings: demographic characteristics and
participant characteristics.
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4.2.1.1 Demographic Characteristics

In the initial part of the interview, participants were asked to indicate their age
range, gender, and occupation. They were then questioned about their views on
how their occupation affects neck pain and their experiences regarding the

contribution of occupational factors to neck pain.

a. Age Range

The age distribution graph of the participants showed that t4€ 26e group had
the highest number of participants, with 12. The2b8age group had moderate
participation, with 4 participants, while the-86 and 5570 age groups were the
least represented, with 2 participants each. Age average was 34 (Figure 4.6).

Age distribution of participants

o

Number of Participants
[s)

ra

18-25 26-40 40-55 55-70

Age

Figure4.6. Age distribution of 20 participants

b. Gender
As can be seen in Figure 4.7, 70% of the 20 respondents were female (14 out of

20). According to data published by the Turkish Statistical Institute, this participant
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gap was similar across the country, with 20.5% reporting problems for neck
conditions in 2019, with a higher proportion of women (27.9%) than men (12.8%).
In 2022, overall reporting had fallen to 17.2%, with male reports falling to 10.8%
and female reports falling to 23.4% [ K R023).

Gender distribution of participants

%30 Male
6 Participants

%70 Female
14 Participants

Gender

Figure4.7. Gender distribution of the 20 participants

c. Occupation

Participants were asked about their occupations and whether the neck pain they
experienced was related to their work. Questions about occupations were included
among those about the causes of neck pain. Occupational groups participating in
the study included: Primary/High School Teacher, Interior Architect, Computer
Engineer, Finance Officer, UX Designer, Environmental Engineer, Laboratory
Technician, Industrial Design Student, Civil Engineer, Seat Washer, Architect,
Industrial Engineer, Physiotherapy Studenfolleyball Player, Motion Designer,
Woodworker, and Industrial Designer. Participants were asked about the extent to

which their occupation influences neck pain and the main characteristics of their
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workplace. All participants (20/20) indicated that constantly bending forward
during work can lead to neck pain. Specifically, laboratory work, involving
prolonged desk work, was cited as a common cause of neck pain, especially when
working in the same position for long periods of time. For example, all participants

engaged in desk work mentioned that working at a desk causes neck pain due to
sedentary behavior and forgetting to take breaks.

4.2.1.2 Participant Diversity

Through the préreatment period, hospitbbsed treatment, and hoiased
rehabilitation, understanding participa
designing mobile application for neck pain.

According to the results of the coe-one interviews with the participants, it was
evident that participants could be clearly categorized into two groups. These two
participant groups were a. participants who wererselfivated to adhere to Home
Exercise Programs (HEPs), and b. participants who were nemegifated to
adhere to HEPs. The first group, with 6 participants and the second group, with 14
participants. More than half of the participants found it challenging to participate
and sustain their engagement with the exercises.

a. Participants who are paindriven are motivated to adhere to HEPs

The primary reason for the participants
exercises was the pain intensity and fear of the surgery, since their doctors had
informed them of the possibility of needing surgery. According to the results of the
research, the level of pain and the prospect of surgical treatment influenced the
participantsd behavior in regarding part
the participants in this group was not related to the pain intensity, but it is
noteworthy that all participants were women.
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b. Participants lacking motivation to adhere to the HEP

Since the pain characteristics of the participants in the second group fluctuated and
surgery was not involved, it was observed that they either participated in the home

exercises with insufficient continuity or did not participate at all.

The differences in participants' emotional states regarding their participation in
home exercise programs, as observed in the two groups, were examined, and
explained in more detail under the following three headingsexaenination,
during treatment, and honlsed rehabilitation, and were represented by the

Patient Journey Map (Figure 4.8), which illustrates these three periods.
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Pre-Treatment Period. During the prereatment period, participants who are
paindriven are motivated to adhere to HEPs and participants lacking motivation to
adhere to the HEPs maintained communication with their families and friends, with
their pain affecting various aspects of their lives. However, the difference between
the two groups during the pexamination period was noted in how their pain
impacted their daily lives. Participants in the first group experienced more
restrictive challenges in their everyday activities before starting the exercises
compared to the second group. For example, a participant in the first group
mentioned being unable to drive and having difficulty turning their neck while
driving. In contrast, participants in the second group primarily faced issues related
to prolonged inactivity. Therefore, during the 4jeseamination period, the
emotional state of the first group could be described as sad, while that of the

second group was more neutral, fluctuating between bad and neutral.

Hospital-Based Treatment. During the treatment process, participants in both
groups expressed curiosity and concerns about their treatment. A primary concern
was the lack of information. Participants in the first group, particularly close to
undergoing surgery, sought detailed information to understand their condition and
ensure the benefits of the process. Similarly, participants in the second group
desired information, but their main goal was to achieve body awareness, reduce

pain, and quickly recover from their discomfort.

Home-Based Rehabilitation. It observed that the participants in the first group
were pleased with the improvement in their condition. After transitioning from
hospital based treatments to home exercises, participants in the first group,
motivated by a desire to avoid surgery, consistently engaged in their exercises with
greater motivation. This approach helped them in managing their pain and
condition effectively. However, participants in the second group, lacking

motivation, tended to abandon their exercises soon after starting or not initiate at
all. Consequently, their condition tended to become more chronic.
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4272 Pre-Treatment Period

This section provides the results and analysis of experiences at ttregtneent
period, including the discomforts associated with mechanical neck paihamd
these symptoms intertwine with daily activities. Participants shared personal
experiences during episodes of neck pain, providing insights into the severity,
duration, frequency, and triggers of pain. The analysis extended to participants'
thoughts about situations or behaviors that act as catalysts for neck pain and
discussed the causes and consequences of their neck pain, focusing on situations
where they expressed, "If | avoid it, my neck won't hurt". Participants also shared
their awareness of the root causes of neck pain, the duration of their discomfort,
and their decisioimaking process regarding seeking specialist care. Reasons for
procrastination were listed. In this section, the data obtaanegresented under

the headings of: Risk Factors and Consequences of Neck Pain, Timing of Specialist
Care.

4.2.2.1 Risk Factors of Neck Pain

In this section, the results include both physical and psychological causes obtained

from participantsdé responses to the ques

that you believe would not cause neck pe
nAre t her e any situations t hat trigger
profession?o0. The most frequently mentio

position for a long time. 18 out of 20 participants mentioned that keeping their neck
in an improper position for an extended duration while using a computer or phone

leads to neck pain. The risk factors causing neck pain will now be presented in two
groups: a. Physical, and b. Psychological factors.

a. Physical Factors

Prolonged body holding in the wrong position.This was a risk factor that

involves maintaining an incorrect posture for extended periods, leading to
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discomfort and pain. Most respondents (18 out of 20) identified prolonged
incorrect positioning as a critical factor for neck pain, often resulting from
immobility for long periods of time. According to users, this was due to improper
posture when using digital devices or working at a desk. Participants were assigned

numbers for the purpose of anonymization and will be referred to as 'P' from now
on. Examples from the participants statements include:

i T hig & discomfort of mine from the university period; whenever | have to read
something at a desk for a®PPblYng time, it tri

AnAfter a whil e, I didnét realize that my b
me to stay al most zer(RO7)di stance from the sc

AWorking at a desk for | @®WBy periods is the

2

I have to | ean for wR0®)d al l the time in the

Prolonged Standing Some of participants reported that prolonged standing

contributed to neck pain (4 out of 20). This emphasized the importance of
maintaining proper posture not only when sitting but also when standing.

AProlonged standing (P8®s awful for neck pain
il am a teacher who actively walks around
shift, you are always (0d) your feet, so it c

Sudden Movements. Participants stated that sudden or rapid movements can
cause pain byunexpectedly straining the neck muscles (4 out of 20). This risk
factor was characterized as a common occurrence in daily activities. Examples

mentioned included suddenly looking back, and nervous and impulsive

movements.
il believe that sudden movementfl3are now al
AThen 1 61| say that if | dondét (Rldke sudden
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Heavy Lifting. Some of the participants attributed their neck pain to frequent
heavy lifting (3 out of 20 participants). They stated that heavy lifting habits cause

neck pain.
Aalf | could only say one (E0R) ng, |l woul d

Incorrect Pillow Use. Improper pillow use played an important role in neck pain,
as reported by 3 out of 20 participants. Specifically, using a pillow that did not
properly support the neck during sleep led to misalignment and discomfort.

AYou know, I used that pillow in the hou
be no shame, and | thought t hat I f I h a
(PO5)

Incorrect Movement in Sports. Participants cited incorrect or improper
movements in sports as the cause of neck strain (3 out of 20). This finding
emphasized the importance of maintaining correct techniques and good posture
during physical activities. One participant mentioned the situation that led to his

injury in sports as follows.

il was doing something as simple as that
anything. I donot know i f pefP2p)l e go into

b. Psychological Factors

Stress. Some participants (6 out of 20) attributed their neck pain to stress. They
mentioned that stress could cause muscle tension in the neck and shoulders, leading
to pain, and that they felt the connection between psychologicabwiatj and

physical health.

ASince my stress is very high during the

a masterds thesi s, yes, obviR®WwsI vy, I t hi i

Anger, Nervousness, TensiorEmotional factors such as anger, nervousness, and

tension, mentioned by 3 out of 20 participants, also contributed to neck pain. These
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emotional states could lead to physical disturbances like muscle tension in the neck

area or causing pain.

4.2.2.2 Consequences of Neck Pain

This section presents participants' responses to the question "Can you describe
what you experience when you have neck pain?". In addition, the problems
experienced prior to treatment are also presented in two groups: a. Symptoms and
Complaints, b. Restriction of Daily Activities.

a. Symptoms and Complaints

The prevalence of various symptoms and complaints was analyzed among 20
participants, all of whom suffered from neck pain. Following neck pain, the most

common symptom was arm numbness, reported by (7 out of 20) of the group.
Headaches were also relatively common, occurring in (3 out of 20) of participants.
Less common symptoms included shoulder pain, neck stiffness, and dizziness,

affecting 6 out of 20 participants. This distribution indicates that besides neck pain,
other problems also affected the daily lives of the participants (See Figure 4.9).

ARnThe back of my head goes numb for a
hurts, so | can't hold mWll)arm up for a
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Symptoms & compiamts of participants

Arm Numbness Headache Shoulder Pain Neck Stifness Dizziness

Number of Participants
w N

N

Symptoms & Complaints

Figure 4.9. Symptoms and complaints of the participants duringtig@ment
period

b. Restriction of Daily Activities

Participants reported significant limitations in their daily lives due to movement

restrictions, reduced range of motion, and discomfort all closely related to neck
pain and profoundly impacting their ability to perform daily tasks.

Restricted mobility leads to difficulties moving their necks and challenges with
activities that require turning or tilting the head, such as driving a car or looking at
a computer screen. Also, participants reported that reduced range of motion made it
difficult to lie down, stretch, or engage in physical activities without discomfort or
pain. The lack of comfort reported by the participants indicated a constant struggle

to find positions or postures that did not worsen their neck pain, affecting sleep,
work, and overall quality of life.

Al woke up one day, I was going to go
but | drove the ca@Pl8crying, I had neck
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It even changes the way | tal k(PX) peopl e.

=1}

Al suffered a | ot of MROYKk pain while writin

4.2.2.3 Decision of Consultation for Treatment

In this part, results of the questions concerning the duration of pain and timing of

treatment were presented in three headings: a. Duration of Pain, b. Timing of
Treatment, and c. Reasons for Postponing Medical Consultation

a. Duration of Pain

This section detailed insights into participants' neck pain, focusing on two main
aspects: the length of time they suffered from the pain and their experiences before
seeking medical consultation. It also provided detailed information on how long
everyone endured the neck discomfort and the length of time before they decided to
consult a health professional. The questions "Approximately how long have you
suffered from pain, and have you had neck pain for a long time?" and "When did
you decide to consult a doctor?" were posed to 20 participants, and their responses

are summarized in Figure 4.10.
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Pain duration distribution of participants

1-15 days
2 Participants

1-2 months

3-10 years 3 Participants
7 Participants

3-10 months

8 Participants

Pain Duration

Figure4.10. Distribution of pain duration among participants

15 out of the 20 participants stated that they were not aware that they suffered from
chronic neck pain and thought the pain tddraporary. Most participants reported
suffering from mechanical neck pain for approximatel{0Bmonths. Surprisingly,

the second most common duration among respondents-\i8s/8ars, reported by

7 out of 20 participants. Some participants who were uncertain about exact duration
of their pain, within the range of-B0 years, mentioned experiencing pain on and
off since high school and university

b. Timing of Treatment

According to the responses regarding neck pain and the timing of treatment,
participants' experiences varied greatly. Among the 9 out of 15 participants,
perceived neck pain as a moderate and intermittent problem. They typically
experienced pain durations ranging from 1 to 8 months. These participants often

waited for the pain to go away on its own, only deciding to consult a doctor when it
became unbearable.
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il applied when it became unbearabl e
thattherewasd . 5 mont hs bgROBr e that week. 0
il suffered it very weasily for one, t

started to occur every day, | started to have a headache at the end of every day, at
the end of @®Wery evening.o

Additionally, 4 out of 15 participants reported letegm neck pain, enduring
discomfort for years. These individuals usually sought medical attention when their
pain became more severe. Although the pain was persistent, it was often ignored or

normalized in their daily lives

Al have been suffering from necKPOain

Furthermore, 2 out of 15 of participants reported that their neck pain was triggered
by sports activities, especially sudden movements during sports. They consulted a
doctor after 115 days of severe pain. Participants in this group experienced acute,
intense pain that was often excruciating and caused them to seek emergency
medical attention. The pain was significant and had a sudden and dramatic effect

on their daily lives

AThere was a sudden pain, and | had
(P12)

c. Reasons for Postponing Medical Consultation

There were several common reasons why participants delayed seeking medical
treatment, ranging from personal circumstances to logistical challenges. As
mentioned in the previous section, participants often sought medical attention long

after they started to feel pain

Fluctuating Pain and Neglect.The intermittent nature of some pain, such as neck
pain that fluctuated in intensity, led participants to neglect their condition. This

variability in pain levels created the false impression that the pain was temporary
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and did not require immediate medical attention. Participants often perceived their
pain as acute and did not realize that it had developed into chronic pain. This

situation led to the belief that the pain was manageable and would not become a
long-term problem, resulting in delayed medical intervention (7 out af 18)

Time and Workload Issues. Most participants stated that they had difficulty
allocating time for physical therapy, postponed treatment due to working hours, and
had difficulty taking time off from work. This group included individuals who
delayed treatment due to workload, inability to find a suitable time slot, and overall

lack of available time. (7 out of 18)

Personal Evaluation and Priorities.Some participants prioritized other aspects of
their lives over their health and delayed treatment due to personal considerations.
This group included reasons such as not feeling valued enough to prioritize their

health, and laziness. (4 out of 18)

Health Concerns and Prejudices.Some patients reported that they postponed
visits to the doctor because of fears about the treatment process, particularly fears
related to of confined spaces such as those experienced during MRI scans (2 out of
18).

4.2.3 Hospital-based Treatment

During the hospitabased treatment process, participants were asked about their
pain experience, as well as their experiences and expectations as well as the
treatment initiation. This section presents the analysis of the participants' responses,
highlighting the difficulties encountered, expectations and concerns throughout the
treatment process. The data analysis process was structured to provide a holistic
understanding of the participants' needs and expectations. Concerns about Hospital

environment and Organization, and Doctor and Communication were presented.
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4.2.3.1 Hospital Environment and Organization

Participants preferred doctors based on recommendations from trusted
acquaintances. Patient transport logistics and personal space availability within the
hospital were also essential considerations for respondAitgs, participants
reported higher satisfaction and better adherence when health professionals treated
them with genuine concern for their health (8 out of 19). It was noted that a system
that remembers and respects patient profiles can significantly improve the patient
experience. However, this was mentioned as a priority by a smaller proportion of
patients (6 out of 19). Additionally, it was found that when participants were not
adequately informed about their treatment process, their trust in the treatment
process and the success of the treatment diminishes

~

il asked people around me who had similar
went to the doctor according to suggestions
(P0O2)

Patients often faced time constraints and registration problems prevented them
from attending appointments. Additionally, they found it inconvenient to make and
book appointments (5 out of 19)

nLet me start with the difficulties I had
then an appointment process was too mu¢h14)

Patients reported difficulties in obtaining the necessary resources and information
to enable them to follow their treatment plan effectively. Challenges such as

understanding prescribed exercises without appropriate guidance or lack of
accessible educational materials were cited as barriers to their recovery.

Participants also wanted to access organization and doctor information, hospital

information
Anln fact, it woul d be very usef ul t o have
met hods, ideas, and opinionsPRl9and to be abl
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4.2.3.2 Doctor and Communication

Most participants found the doctor's involvement and quality of communication
necessary. 18 out of 20 participants emphasized the importance of the doctor's
ability to show empathy and understanding. Participants preferred both private and
public healthcare facilities, often influenced by recommendations from friends and
family (3 out of 19). In addition, participants placed great value on the doctor's

caring behavior and ability to communicate clearly and effectively

Several aspects of neck pain were essential for participants in their interactions
with doctors. First, they emphasized the importance of good communication with
the doctor. Secondly, participants indicated that they valued the doctors' genuine
interest in their condition, as the personalization of the treatment experience made
them feel valued. It was also crucial for the participants that all necessary
examinations were carried out thoroughly, giving them comprehensive care and
attention. Finally, it was essential to receive detailed information about the
treatment process. This included understanding what to expect during treatment,

possible side effects, and the overall process. Figurg shows the preference

percentage of the participantsd communi
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Parcantage of expectations related to expert and communication

Expert and Communication Expectations Parcentage %

Experts’ atlention o the patient %48 of participants
Giving the necessary information about the process %40 of participants
Good communication with the doctor %13 of participants
Good understanding of the patient by the doctor %13 of participants
All exarminations have been perfarmed %6 of porticipants

Figure4.11. Percentage of expectations related to expert and communication

Ail't i s good if you can have good communicat
my first doctor an@0lt he staff, it was usefu
il said neck, but he also wanted to | ook a
me an, I donoét know, he saw it, and this f

because he pai@l6pttention to me. 0

In addition, participants strongly desired a treatment regime tailored to their

situation. They expressed the wish that doctors were knowledgeable about the
details of the treatment plan and that it corresponded to their diagnosis. The lack of
such knowledge made the patient fearful of being treated incorrectly in the

treatment process. Additionally, participants wanted their treatments to be

integrative, considering their daily lifestyle, which suggested a preference for more
active participation in their treatment journey

RnSo there needs t-opebcei f9ametihkiengt hpaat.i eSha,
reflection of this. Because everything is up in the air saying toi (B20)f
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AHonest!l vy, probably everyonebs treat ment
degree of the patient, but I(PO)hi nk 1t sh

4.2.4 Home-based Rehabilitation

Interviews revealed that regular exercise was crucial in the -hased
rehabilitation process. Participants engaged in home exercise programs, usually
prescribed after a thorough medical examination. These programs typically
included a series of exercises designed to aid recovery by alleviating pain in
weakened muscles, strengthening muscles, minimizing mechanical stress on spinal
structures, improving conditioning, correcting posture, and increasing overall
mobility (See Section 2.2.1 Honllmsed Rehabilitation).

During the interview, questions were asked about the exercise programs in the
home based rehabilitation process (Appendi}. As a primary finding, most
participants stated that the methods presented at the beginning of the process did
not help motivate them to exercise (14 out of 20). All participants acknowledged
the importance of regular exercise to avoid interruptions in treatment but stated that
they needed motivating factors to start and continue exercising during the home
based rehabilitation process (20 out of 20). The common characteristics of
motivated participants were that they had a higher disease level and took their

condition more seriously than other participants (6 out of 20).

As the research aimed to understand strategies to increase motivation and
engagement in patients receiving home rehabilitation for mechanical neck pain by
analyzing users' experiences, the results obtained from thessaniured
interviews conducted for this purpose were analyzed from a holistic perspective
and presented under specific headings. The main factors affecting the participants'
motivation was divided into two categories: Location Related Factors, Information

Sources.
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4241 Location Related Factors

This section includedocation relatedfactors affecting patient motivation during
homebased rehabilitation. Participants were asked questions such as "How do you
feel in the home environment and external factors during the home exercise
process? and "Can you tell us about the positive and negative features of the
exercises you received in the hospital and home exerciggg®enidixC). Insights
obtained from the 20 questions were analyzed, resulting in twesadhngs: a.

Home Environment, and b. Alternative Environments for Exercise
a. Home Environment

According to the participants, exercising at home provided significant benefits,

especially regarding personal time management and comfort. Some participants
appreciated the privacy and convenience of exercising at home (5 out of 20).
Conversely, some of them reported challenges related to the home environment

such as lack of professional attention and structured exercise plans, which hindered
their ability to exercise effectively (7 out of 0

AWhen |1 6m at home, but itds very comfortahb
example, to make empty wall mov@E@adtent s, I co
AnSince there is no obligation at home, ever

after a whil(4)and not do it. o
b. Alternative Environments for Exercise

Participants who tried to exercise outside home mentioned public settings such as
workplaces, bank waiting roomand personal settings such as the car as different

environments. The fact that the neck exercises consisted mostly of upper body

movements made it easier to exercise outside the home and allowed patrticipants to
quickly decide on a time and place. For example, it was noted that exercises were

performed in schools, at workpla¢c@sd during break times (8 out of)20
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ASometi mes | do my exercises in the schi
il Il ness, and | tell myPOB)r i ends that | ne

ildoone set of every time | get (POB) the car

4.2.4.2 Information Sources

This section gathered information about the participants' experiences with the
instructional materials they received during the hdrased exercise, such as
brochures and resources recommended by healthcare professionals. Initially, data
was categorized under subheadings and then general headings by coding common
concerns and behaviors. Participants were asked about brochures and other

informational materials supplied by healthcare professioalestions regarding
instructional materials were given during heb@sed rehabilitationAppendixC).

These questions specifically addressed the content of such resources and how they
guided participants through their rehabilitation process at home; all 20 participants
answered these questions. Sample sources were presented for evaluation to
participants who either did not receive any brochures from their healthcare
professionals or needed assistance recalling the sources of information during the
interview. These samples included a neck pain exercises brochure from the
Ministry of Health (Ministry of Health, 2019), an online brochure (Fizyoo.com,

2023), and a website featuring video demonstrations (HEP2go Inc.,) 2023
(AppendixC).

Headings were divided into four sibeadi ngs based on t he
experience to gain a comprehensive understanding of information sources. The
groups were as follows: a. Information Received from Healthcare Professionals, b.
Receiving Information from Personal Networks, c. Online Instructional Materials,

d. Receiving Information from social media and Mobile Apps
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a. Information from Experts

This section includes participants' experiences of receiving rehabilitation
information directly from health care providers, typically in the form of printed
brochures or verbal instructions. Although most participants received a home
exercise program on paper, a few were solely provided verbal instructions for their
exercises (3 out of 20). As the proportion of exercise programs described verbally

was low, questions were based on the paper program.

Participants described their experiences with printed materials provided by
healthcare professionals (14 out of 20). These resources often consisted of paper
based exercise programs prescribed to patients and guided by healthcare

professionals. The participants indicated a lack of adequate information, and their
concerns are described as following

Participants were concerned about the importance of having a good balance
between pictures and written instructions. They said that it is not enough to just
have photos, the instructions need to be clear and step by step. This was an issue
raised by majority (15 out of 20) of the participants. They also said that there
should be more detail on how to do the exercises correctly. Additionally, some
mentioned key points to be emphasized more prominently during the exercises to
avoid misunderstandings or misapplications. The video resources were highly
appreciated for their ability to accurately demonstrate the movements. Participants
believed that video explanations could improve understanding and reduce the risk

of errors during exercises

nlf there is a visual and text somewhere,
the visual I's not (BOA)ough, we read the text.

ASince the purpose is to give information, it is okay to place it neatly, but I think
the visuals should be larger; the text will provide additional information for me,

but the visuals are too small(P10)
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Participants believed that exercise programs tailored to individual diagnoses
would be more effective. It was also emphasized that everyone has unique needs,
and exercises should be customized accordingly. It was important to acknowledge
that each patient has different needs and to create exercise routines taking these
differences into account. It was crucial for doctors or physiotherapists to

recommend individualized exercises (5 out of. 20)

filt can be beginner level or advanced level. | think the given exercise is valid for
the basic |l evel. There are six on this p
other fourP®pr nothing. o

il think not everyonedso(P0&®ck straightenin
b. Information from Personal Networks

Participants mentioned using individuals in their close circle as sources of
information. For example, one participant (P11) said that she received extra
exercise suggestions from a physiotherapist friend. She shared her situation and
needs with her friend, who then provided her with special exercises. The
participant explained that her friend helped her in this regard, by sending her
photos and suggesting tailored exercis&aother participant (P16) stated that she
consulted her mother and trusted her advice. She stated that her mother advised her
on the pharmaceutical names and gave advice on individuals experiencing similar

problems. It should be realized that this method is a very wrong way of getting
information. Patients often make this mistake

c. Information from Online Materials

In this section, questions were asked regarding online information sources among
those utilized by the participants during the hdmsed rehabilitation process.

Participants indicated their use of websites, digital brochures, and educational
videos as sources of support for rehabilitation and exercise online (4 out of 20).
Participants who received limited information from their doctors attempted to seek

additional details on their own; after acquiring basic information, they tried to
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expand their knowledge through the internet or their research (12 out of 20). Others
relied solely on online platforms for exercise videos and aimed to learn the

movements visually

Based orthe responses, participants' concerns, priorities, and experiences will be
discussed under the following headings: Reliability of Online Sources, Internet
Fraud Concerns, Searching and Filtering, The Impersonalize of Online

Information

Reliability of Online Sources. Almost half of the participants (8 out of 20) had
serious concerns about the reliability of information. As the internet is a platform
where anyone can share content, the risk of being exposed to inaccurate or unsafe
information was high. As a result, there was a risk of relying on misleading
information that could lead to health problems and injuries. Although internet
resources are often used to gather information, participants also expressed concern
about misinformation. They tended to trust hosgiféliated websites more.
Whether health professionals and specialists provide information on Internet sites
was an important factor for participants

Internet Fraud Concerns. The internet contained misleading advertisements for
health and exercise products that pose financial risks and health and safety hazards.
It was stated that this type of deceptive content caused problems in participants' use

of online sites. (3 out of 20)

Searching and Filtering. During the interviews, it was mentioned that more
assistance was required to identify accurate and reliable sources from the vast
amount of internet data. Participants highlighted the -toresuming nature of
discerning reliable information as a challenge. They mentioned that, since they tend
to access easily available sites, they often turn to sites that rank first in search

engines or social media platforms that they know and frequently use (4 out of 20)

The Impersonalize of Online Information. In interviews, participants stated that

general information did not address their individual health history, abilities, and
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goals, so they were unable to benefit from general information. They reported
feeling panicked or stressed because they were uncertain whether the information,

they obtained online was relevant to their diagnosis (3 out of 20)
d. Information from Social Media and Mobile Apps

This section presents conclusions drawn from interviews with individuals who
relied on specific practices to inform their rehabilitation and utilized various tools
and programs to aid recovery. A small group reported using unique apps or online
programs to guide exercise routines (3 in 20). These tools often help patients in
following their rehabilitation processes more regularly and systematically. A
participant (P05) stated that a website that used colorful special clothes that showed
muscles during exercise helped the participant understand body movements. He
added that then website offered a variety of courses and programs that focus on
movement, physical health, and fitness, which help individuals improve their body
awareness, movement efficiency, and general physical health. Additionally, (P06)
described using a yoga app offered neck exercises and explained the movements
individually, allowing users to select their preferred exercise levels. Another
participant (P0O3), who used a mobile app, stated that she set an alarm on the app to

remind her to exercise and followed this reminder to perform the exercises

4.3  Motivation Sources for Engagement to Home Exercise Programs

In semistructured interviews (see Section 3.2), participants were asked eight
guestions concerning exercise motivation. These questions addressed extrinsic
motivations, such as environmental factors and external influences, as well as
intrinsic motivations, such as setliotivation. This section presents patients'
experiences, their adherence to home exercise programs, and the factors that
influence their adherence. This section includéule¢ main subheadings:a.

Challenges and b. Motivation Sources c. Digital Intervention Suggestions of the
Participants
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4.3.1 Challenges

In the interviews, situations such as not being able to continue exercising regularly
and decreasing motivation over time were mentioned. It was emphasized that
increasing motivation and acquiring the right habits played an important role in this
process. This section outlines the challenges of adapting to home rehabilitation in
three primary areas: time management, need for social and professional support,
and fluctuating pain and intensity

Time Management. The participants expressed that busy schedules and
demanding workloads greatly affected their ability to allocate time for exercise.

This challenge was highlighted by personal accounts that demonstrated the
difficulty of balancing personal care alongside other responsibilities (9 out .of 20)

2

=]

Need for Social and Professional SupporfThe presence of a companion or some

form of encouragement often seems necessary. Participants also highlighted the
tendency to postpone exercise when alone. It was stated that the influence of family
and the immediate environment also plays an essential role in a person's motivation

to exercise. Participants mentioned that they found it challenging to exercise alone
and preferred being with a friend or trainer with them (15 out af 20)

il donot be motivated from the side, but
had my mum to motivate me, shePMould say

As participants noted, tracking progress during the hoased rehabilitation

period proved challenging. It was also highlighted that there needed to be more
communication between healthcare professionals and patients. This challenge
prevented participants from receiving information about their progress or where
they were in treatment. This situation created concern among more than half of the

participants (11 out of 20). They also expressed concerns about doing the exercises
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incorrectly. These concerns further emphasized the importance of staying in touch
with the doctor (6 out of 20)

ARnAfter the treatment was over, |l would b
my treatment asked me how E@u feel after
il wondered if I was doing the movement s
even more, I(POB)ad this fear. o

Fluctuating Pain and Intensity Participants mentioned that they remembered to

exercise during periods of constant pain and discomfort. However, as the pain
decreased, it became difficult to exercise regularly and for extended periods (6 out

of 20). They also expressed that sometimes exercises were uncomfortable or
increased their pain. Participants stated that they had difficulty maintaining their
motivation to exercise, especially when experiencing sensitivity in their necks due

to pain while exercising (4 out of 20)

AAs the pain decreased, my motivation d
(P0O2)

AWhen | do the movement s, someti mes | m e
and | eave it b@®ause it hurts me. o

4.3.2 Motivation Sources

The six factors that motivated participants during the home exercise period were
ranked from most to least based on participants' comments: i) Pain Relief, ii)

Professional Interaction, iikKnowledge Competencav) Social Interaction, v)
Progress Monitoring and Gaoathievementvi) Personalization

i) Pain Reduction During the interviews, 20 participants were asked the question,
"If you could achieve a concrete success, what would it be?" A large percentage of

the participants, 18 out of 20, expressed a desire to get rid of their pain and
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alleviate their discomfort. Therefore, participants' thoughts about relieving pain

emerged as their most significant source of motivation.

Participants should have been reminded to start exercising before they felt pain.
The most frequently stated reason participants began their exercise routines was
that they started to feel pain. Participants who did not use alarms or reminders said
they started exercising when they felt pain (6 out of 20). Thus, the participants

indicated that they exercised to reduce their pain, but they lacked discipline in
initiating exercise routines beforehand.

nWel | |, because it constantly reminds me of
|l pretend to rest, bec(BOb)se it doesndt make
iThere is no such thing as a reminder. When

environment at that moment, doing this when | feel a slight pain. There is no
speci ficPOBethod. 0

ii) Professional Interaction. Mo s t of participants t hought
involvement and quality of communication were very important. 18 out of 20
patients emphasized the importance of the d

Doctor-Patient Communication. Participants were required to increase the depth

and frequency of communication between doctors and patients to address any
information gaps and reduce anxiety. Considering the participants' concerns, it was
noticed that 15 out of 20 participants needed expert communication during the

home exercise period.

fAfter the treatment is over, | would be very happy if the specialist who treated me

asked me how | feel(PO®)f ter 10 days or a week

Progress Followup by Expert. It was stated that commitment and motivation
were required to monitor and control the participants' exercises. Participants
periodically sought feedback and progress information from experts during the

home exercise period (15 out of 20). It was understood that creating an
environment where experts could give feedback would increase motivation.
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ACommunicating with the doctor and staying in touch with the doctor would lead to
a certain progress. You know, it could make you feel like you were truly successful.

You know, when | was practicing these exercises because | would be able to see my
progress and wmat | was doing. o

i)  Knowledge Competence Although the participants were asked about
Information Sources and Motivation under separate headings during the interviews,
it was found that obtaining sufficient information had a direct positive impact on
the participants' motivation. (16 out of 20).

Information about Exercises. To increase motivation, providing resources
detailing how specific exercises benefit specific muscle groups and health

conditions were found to motivate participants (12 out of 20).

il wondered if I was doing the movement s

even more, I(POB)ad this fear. o

Information about Medical Problem and Process.Detailed information about
the treatment process to allay fears and satisfy curiosity also motivated participants.
Participants mentioned that they could have been motivated by medical advice and

educational information that will create body awareness. (8 out of 20).

fiwhen | want to start something, there is both fear and curiosity. | would feel
better i f | had received i(PORor mati on abo

fiwhen you hold a human model, you can see how the human body moves. Look, it
happens like this, it happens like this, it shows muscle, knowing these, | know my
body b(E20)t er . 0

Reliable Information Sources. Difficulties in identifying accurate and reliable
sources from the large amount of internet data were mentioned in the interviews.
The timeconsuming process of discerning reliable information. Participants tend to
open sites that are easy to access, so they tend to go to the first site that comes up in

search engines or to social media platforms that they know and use frequently. (4
out of 20)
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iv) Social Interaction. The effects of family members and close friends could also

play an i mportant role in a personbés motiva
it challenging to exercise alone and prefer the presence of a friend or instructor. (15

out of 20).

Collaboration and Responsibility. Participants were more willing to exercise if

they felt responsible for being with their exercise partners or family members.
Another said that the influence of family and immediate surroundings can also play
an essential role in a person's motivation to exercise, highlighting the tendency to
postpone exercise alone (16 out of 20). Participants also felt they would be
influenced by the experiences of people with the same disease and encouraged to
take a proactive approach toward their health. For example, it was stated that being
in the treatment process with friends who have the same disorders increased
motivation (2 out of 20 people).

il am motivated by my friends. My friends

and my friend mot {POate each other a | ot. o

fASometimes | used to do my exercises in the school environment and some of my
friends would sometimes do them with me. When they do it, people feel relaxed and

want to exer@®0i8se with them. o

ASometi mes she says shebdés been through the
suggestions, at |l east just knoyW06 g that vyou

Participants also mentioned that they could benefit from community support, such
as group therapy or online support groups, where people come together to deal with
similar health issues. They mentioned that sharing experiences with others and

receiving mutual support can be motivating (14 out of 20).

fA few of my friends said the same thing when | told them. For example, they
somehow gained strength and went to the doctor, started physical therapy, or
started playing sports. On the other hand, it feels good. You support their process

because you touch ot h(B06) peopleds | ives some
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Positive Feedback.Sharing positive experiences and success stories to create a
more encouraging environment of the treatment process. Participants were more

motivated when they saw their exercise results or received positive feedback (4 out
of 20).

nSoci al praise and compliments from out
out s (Pd7¢ . o

AAfter I start edt htihneg st rleiaktemedbnlxo, ylo uh eraeradl i
has i mproved?d and my friends said, 0Loo
me . Hearing positi(®®) things motivates me

Support for Exercises. Participants were more wiling to exercise when
encouraged by family members, friends, or partners. Exercising with friends or

following a program together could be motivating (1 out of 20).

AFor exampl e, my mom says if youbre goi
bot t(RPOR). o

NfBecause I had troubl e bending and gett

mot her was doing the other wor KPOAr ound t |

v) Progress Monitoring and Goal Achievement It was important for
participants to ensure that the treatment process remained appropriate to the
patient's evolving needs. Participants emphasized the importance of utilizing
visuals and texts to show progress and explain health status at each exercise step.
They noted that obvious and felt changes, especially physical improvement, or

increased muscle strength, would provide motivation.

Progress of RecoveryParticipants expressed that they felt motivated when they
experienced positive sensations or observed progress while exercising.
Additionally, participants expressed a desire to receive information about treatment

follow-up and recovery processes (6 out of 20).
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~

il saw I mprovement . I saw a decrease i n my
getting better. Tha®PO6pl so gave me motivatio

Goal Setting. Participants stated that keeping goals small and progressing step by
step would help maintain motivation. Those who wanted to observe their progress

and feel motivated as they got closer to their goals mentioned that they could
continue exercising without getting discouraged (2 out of 20).

~

il was minimizing my goal s. I start swimmir
complete it by 2 km. | do i t(P®Otep by step,

vi) Personalization. Participants stated that each patient has unique physical
conditions, fitness levels, and personal goals. A personalized system ensured that
the exercises were tailored to meet these specific needs: muscle building,
improving flexibility, or rehabilitation. 8 out of 20 participants found ensuring

effectiveness and sustained motivation essential.

Personalized content.Ilt was necessary to recognize the importance of adapting

treatment to individual needs and to update these plans regularly as progress was
made. Additionally, images and descriptions should have been adapted to personal
preferences and needs for greater motivation. Participants thought that personalized
exercise programs would be more effective. They mentioned that everyone has

different needs and exercises should be arranged accordingly (7 out of 20).

AThere are brochures; I prefer to make them
to my weight and height. Things designed according to my mobility are special

when they enter the camp. They make a program by changing the variations
according to your(P¥yoblem and disease. 0

Lifestyle Integration. Emphasizing that exercise should be a permanent lifestyle
choice, not just a temporary measure, the participants expressed that they needed
guidance on seamlessly incorporating these movements into daily routines. They
also mentioned that offering exercises according to the environment where users

are located, and their available hours will motivate them more.
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il made a rule for myself that I wi || a
kitchen to do at least three exercises for 10 minutes after | come home from work

and change (PB3) cl ot hes. o

4.3.3 Digital Intervention Suggestions of the Participants

In the patient interviews, participants were asked for their suggestions through
specific questionsAppendixC). As theresult of the response analysis six headings

were presented as .participants6 suggesti

4.3.3.1 EXxpert Support

Participant stated, having expert support available in digital exercise environments
is vital to ensure users perform movements correctly and safely. Expert guidance
can prevent injuries and help users get the most out of their workouts by providing

professional advice and corrections (18 out of 20).

Alt's iIimportant to have expert support i

physical acti(R2ty movements. o0

4.3.3.2 Visuals and Video Guides

Participants noted, detailed visual explanations and video demonstrations of
exercises are essential for understanding and performing movements correctly.
These guides provide clear, stepstep instructions that can help users learn new
exercises and improve their technique, leading to better results and reduced risk of
injury (8 out of 20).

AHavi ng detail ed vi sual explanations ar
movements is (RO&ry i mportant. o
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4.3.3.3 Reminders and Notifications

Participant remarked, regular reminders and notifications are important to keep
users on track with their exercise routines. These prompts can help maintain
consistency and ensure that users incorporate physical activity into their daily

schedules, which is key for achieving letegm fithess goals (6 out of 20).

AReminders and notifications to ensure regu

(PO1)

4.3.3.4 Customizable Applications

Participants emphasized, customizable applications were crucial as they allow
users to tailor their exercise routines, set personalized reminders, and receive
feedback based on their individual progress. This level of customization ensures
that users can adapt their workouts to meet their specific fithess goals and

preferences, enhancing overall engagement and effectiveness.

~

reminder s, and (Pelyei ving feedback. 0

4.3.3.5 Social Media Integration

According to one participant integrating exercise content with social media
platforms is important because it leverages the motivational power of social
networks. Sharing progress and engaging with a community can boost motivation

and accountability, making it more likely for users to stick to their fitness
routines.

AExXercise vi deos and content can be mad e

social P@dia. o
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4.3.3.6 Motivational Elements

Participants pointed out, "Incorporating motivational elements such as music
playlists, daily goals, and peskercise surveys can significantly enhance the
exercise experience. These features help maintain interest, set clear objectives, and
provide a way for users to reflect on their progress and emotional state, promoting
a holistic approach to fitness (3 out of 20).

AFeatures | ike music playlists, daily go:
exercise woul(@O3)be beneficial.o

4.3.3.7 Suitable Digital Platform

Patient interviews revealed that participants turned to their phones for health
reminders and tracking. Integrating health activities with a computer or television
was more appealing, especially for those who predominantly worked on computers
or preferred the larger screens of these devices. Furthermore, with the growing
popularity of smartwatches and tablets, participants noted the functionality and
portability of these devices. However, in emeone interviews with twenty
respondents, 14 said they would prefer an app on their mobile phone. Participants
said they use their phones frequently and use the alarm and stopwatch features for
reminders. They had previously used platforms such as YouTube and Instagram for
exercise. Following the insights, it was decided to design a mobile application as a
continuation of the research. It was decided to design a mobile application that
would include motivational features based on research results and mobile

application evaluation analysis, which would serve as an example for designers
who want to design a digital platform to increase exercise participation.
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4.4  Integrating Self Determination Theory into the Process of Designing

Motivation

Self Determination Theory is known as Motivation Theory, founded in the mid
1980s by researchers Edward L. Deci and Richard M. Ryan. SDT provides a
comprehensive framework for understanding human motivation and personality. It
emphasizes the importance of not only the amount of motivation but also the
different types of motivation that influence human behavior. The theory focuses
on how motivation relates to human personality and optimal functioning and
suggests that different types of motivation play crucial roles in achieving well
being and per sonal-Pedgley|®T34 echeenNotes, MaBh kener
22, 2023). When there is a known reward associated with a task or outcome,
people are more likely to be extrinsically motivated to complete the task. This
principle can be effectively applied by designers to influence user behavior by
adding clear and attractive rewards. These rewards can fulfill three psychological
needs that will keep users motivated. SDT emphasizes three basic psychological
needs: autonomy, competence, and relatedness. Autonomy refers to a sense of
choice and validation in a task where individuals feel empowered when they feel
that they are performing their actions on their own initiative. Competence
involves the experience of mastery over a task or a specific domain and promotes
a sense of effectiveness in one's environment. Relatedness emphasizes social
connections and a high concern for others, where individuals feel cared for and
have a sense of-PbdgleyplD734 lreggure(NBtes, Maem22,r
2023) (see Figure 4.12).

According to researcher, organizing content according to the user's characteristics,
which gives them the ability to make their own decisions, was considered
autonomy. The features that the user can improve himself/herself and follow the
development are grouped as competency. Relatedness features in a mobile
application can be any feature that provides social interaction. In this part, result

of the analysis design suggestions for digital interventions that can motivate
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people to do neck pain exercises were listed under the headings of autonomy,
competence, and relatedness and digital intervention suggestions of the

participants presented.

The product should give The product should give The product should give

minimal external pressure direct or indirect connection a sense of self improvement

provision of maximum choice user involvement relevant sources of feedback

feeling of empowerment understanding where users fit into the optimal level of challenges
bigger picture

Figure4.12. Autonomy, Competence and Relatedness related features presented in
| D734 Lect dedgley(2823) kener

i) Autonomy

Aut onomy focused on control and persona
users feel in control and giving them the freedom to make their own choices is
important. Personalization, identified as a motivation source based on participants'
responses, and Autonomy, a psychological need according to Self Determination
Theory, were concepts that focused on the same motivational factors because both
concepts focus on tailoring the person experience to individual users, ensuring that
content and features are relevant, adaptable and under the user's control. This
alignment increases user engagement, satisfaction and motivation by making the
experience feel more personal and less generic. By empowering users to make
choices and adjustments, these concepts foster a sense of ownership -and self
efficacy, which are crucial for maintaining lotgrm adherence to exercise

programs.
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These features listed as: a. Customizable Interfaces, b. Adaptive

Content/Exercises c¢. Scheduling Tools and Reminders Personalized Reminders d.

User Profiles e. LocatieBased Services f. Providing a Personal Plan

a. Customizable Interfaces.gives users control over their experience by allowing
them to adjust the look and feel of the app to their preferences. It also supports
personalization by allowing users to change the look and feel of the platform and

autonomy by allowing users to choose which features are displayed and used.

b. Adaptive Content/Exercises.Adapting the platform experience to individual
diagnoses and preferences helps meet
not choose the exercise content themselves, having it tailored to their diagnosis

and treatment fulfills this need.

c. Scheduling Tools and RemindersThe use of scheduling tools like calendars
and the platform of personalized reminders to integrate exercise days and times

into usersé6é daily lives meet the need

d. User Profiles. Allows users to access their personal health data, doctor, and
hospital information. Thus, having a personal space with medical reports satisfies

the need for autonomy.

e. LocationBased ServicesConsidering neck pain exercises, it mentioned by
users (4 out of 20) that they can do their exercises in different locations as they are

easy and involve the upper body. Utilizing user comments to adapt exercises to

user so

the userdés current |l ocation and situation ¢

f. Personal Planoffers a tailored exercise plan based on the user's specific needs
and conditions. This feature supports personalization by customizing plans to
individual health conditions and autonomy by allowing users to follow a plan that

is specifically designed for them, enhancing their sense of control.

122



i) Competence

Competence, one of the three psychological need3etifDetermination Theory

and progress monitoring and goachievement the motivators derived from
participants' responses, are similar because both concepts focus on developing the
user's sense of achievement and effectiveness. Competence involves users feeling
skiled and capable in their activities, whilerogress monitoring and goal
achievemenprovide measurable milestones and feedback that reinforce this sense
of skill and capability. Both aim to motivate users by showing tangible results and
encouraging a sense of achievement. At the same Kimayledge Competence

and Competence are similar because they both focus on empowering users through
knowledge and control. Sufficient information enables users to understand why
they are doing what they are doing, which increases their competence by making
them feel capable and effective. These features can be listed as: a. Progress Stages,
b. Stepby Step Presentation of The Treatment Process, c. Tracking Process, d. Pain
Level Monitoring, e. Beford\fter Visuals, f. Access to Expert Knowledge and

Informational Content g. Detailed Exercise Information

a. Progress StagesShowing users which stage of the treatment, they are in

provides a clear roadmap of their journey. This feature enhances users' sense of
competence by making them feel they are progressing through a structured plan. It
also marks clear milestones that users can aim for and achieve, providing them

with a sense of direction and accomplishment as they move through their treatment.

b. Stepby-Step Presentation of the Treatment ProcesShis feature provides

clear guidance and structure, helping users understand and follow their treatment
process effectively. By breaking down the process into manageable steps, it
enhances users' sense of competence, making them feel capable of following
through with the treatment. Additionally, it allows users to see their progress
through each stage, giving them a sense of advancement and helping them track

their journey towards their health goals.
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c. Tracking Progress. Enabling users to monitor their progress is crucial for

showing them that they are advancing and achieving their goals. This feature
reinforces the users' sense of effectiveness by displaying their progress, thus
enhancing their competence. Visual feedback on goals achieved and milestones
reached provides a tangible sense of accomplishment, motivating users to

continue their efforts and strive for further improvements.

d. Pain Level Monitoring. tracks pain levels and provides suitable exercises,
ensuring the app responds dynamically to the user's pain level. Personalization is
achieved as exercises are adapted to match the user's pain levels, while autonomy
is supported as users have control over tracking their pain and adjusting their

exercises accordingly.

e. Beforeand-After Visuals. Visually showing users the changes in their posture

or physical condition reinforces the results of their efforts. This feature helps users
see tangible results of their activities, boosting their confidence in their skills and
enhancing their sense of competence. By offering visual proof of progress, it
motivates users to continue their efforts and provides a clear, visual representation

of their journey towards their health and fitness goals.

f. Access to Expert Knowledge and Informational ContentProviding users

with reliable information and guidance from experts significantly enhances their
understanding and performance. This access to professional knowledge boosts
users' competence, as they feel more capable and informed about their activities.
Moreover, expert tips help users set realistic goals and track their progress
towards these goals, ensuring they have a clear roadmap for their health journey

and can see their progress against expert benchmarks.

g. Detailed Exercise Information.Offering detailed information on the purpose,
difficulty level, duration, repetitions, and sets of exercises helps users understand

what they are doing. This educational aspect increases users’ competence by
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making them feel knowledgeable and skilled in their activities. Furthermore, it
allows users to track their performance and improvements over time, aligning their

exercises with thelProgress monitoring and gaathievement

i) Relatedness

Relatedness, one of the three psychological nee®elbfDetermination Theory

and Social Interaction, Professional Interaction obtained from participants are
similar because they both focus on developing the user's sense of connection and
belonging. Engagement involves feeling cared for and connected, while social and
professional interactions provide platforms for communication, shared experiences
and support. Relatedness features can be listed as: a. Communication with Experts,

b. Shared Goals and Progress, c. Group Exercises

a. Communication with Experts. This feature allows for direct interactions with
professionals, providing users with personalized advice and support. It builds a
supportive relationship between users and experts, fostering a sense of care and
connection. By ensuring users have access to professional guidance, this feature

enhances users' trust and confidence in the platform.

b. Shared Goals and ProgressThis feature enables users to share their progress

and successes with friends, family, and peers. It strengthens social bonds by
allowing users to celebrate achievements together, enhancing their sense of
belonging. Facilitating communication and shared experiences within the app

promotes a supportive community environment.

c. Group Exercises.Offering opportunities to participate in group exercises
conducted by an expert promotes shared experiences. This feature encourages
users to bond with others who share similar goals and challenges, fostering a
sense of community. Additionally, it ensures exercises are conducted under

professional supervision, enhancing the quality and safety of the workouts.

125



126



CHAPTER 5

MOBILE APP DESIGN

This chapter presents the stages of designing a mobile app design for patients
suffering from mechanical neck pain. Based on the research results and mobile app
evaluation analysis, it was decided to design a mobile app incorporating
motivational features. This app aims to serve as an example for designers seeking
to create digital platforms to enhance exercise participation. Furthermore, it sets an
example for how the results presented in Chapter 4 (Results and Analysis) can be
used by a designer. In this, the researcher used her personal experiences as an
industrial design graduate and practitioner working in the areas of UX and Ul
design.

Recommended mobile application features were presented based on the
motivational sources identified by th®elf Determination TheorySDT) and
participant responses. This included: i) Technology Integration ii) Information
Architecture; iii) Prototyping and Guided Tour of the Mobile Application; and iv)

The First Impression Survey sections, which covered mobile application design and
user comments

5.1 Information Architecture for a Mobile Application

Information Architecture (IA) plays a crucial role in the design of mobile
applications, ensuring that content is organized logically and efficiently to
enhance the user experience. In essence, IA focuses on structuring and
categorizinginformation to make it easily discoverable and navigable by users
(Rosenfeld & Morville, 2006 p. 1§. A mobile app creates an information
hierarchy aligned with user expectations and behaviors. Another essential aspect

of IA in mobile apps is creating user flows and wireframes that outline the path
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users will take to complete specific taskswell-structured IA is the backbone of
a successful mobile app, as it directly impacts the user's ability to interact with the

app and achieve their goals effectively.

The mobile application was adapted and included 25 features that would increase
motivation and engagement in patients receiving home rehabilitation for
mechanical neck pairThese 25 features were grouped and listed into the three
psychological needs of SDT: autonomy, competence and relatgd@abss 5.1)

Using SDT in the design process is believed to help designers go through the
process systematically, using these psychological needs as a guide. The mobile

app features were designed and developed to meet all the needs identified under
SDT.
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Table5.1 Total of 25 features and the 12 categories

Autonomy

Competence

Relatedness

Customizable Interfaces

Progress Stages

Communication with Experts

-Adjustable visuall -Presentation of the stage ( -Experts monitoring the
elements of thq the treatment process information on the
application -Stepby-step presentation o process/statistics page
the treatment process -Feature to communicate wit
-Presenting befor@and-after | experts through appointments
photos of the user's posture | -Monitoring the pain level by
-Offering shortterm exercisey experts
(2-3 min) throughout the day
Adaptive Tracking Progress Shared Goals and Progress
Content/Exercises
-Exercises suitable for th{ -Conducting posture analysi -Allowing users to share thei
pain level and development tracking wif progress and success
-Offering exerciseq artificial intelligence through social media tools

tailored to location and
condition

-Monitoring the mobility and
development with artificia
intelligence

-Presentation of processes
individuals who have receive
the same treatment an
succeeded

Scheduling Tools ang

Access to Expert Knowledg

Group Exercises

Reminders and Informational Content

-Use of calendar and -Access to expert knowled( -Opportunity to participate in
planning tools for| and instructional content group exercises conducted wi
exercises -Finding answers to frequentl] an expert upon request

-Use of reminder and asked questions with a chatb

notification tools for| -Providing information with

exercises known sources about th

process and discomfort

User Profiles

Detailed Exercise Information|

-Personal health data an
doctor/patient information

-Offering exercises at eas
medium, and hard levels
-Presentation of the purpose
exercises, their structure, an
the muscles they work
-Presentation of exercises wi
duration, repetition, and se
information

Personal Plan

-Providing a personal
plan for exercises
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Customizable Interfacesgive users control over their experience by allowing

them to adjust the app's look and feel to their preferences.

1 Adjustable visual elements of the application

Adaptive Content/Exercises Adapting the platform experience to individual
di agnoses and preferences helps meet wusersbod

1 Exercises suitable for the pain level

1 Offering exercises tailored to location and condition

Scheduling Tools and Reminderdhe use of scheduling tools like calendars and
the platform of personalized reminders to integrate exercise days and times into

usersodé6 daily lives meets the need for auton

1 Use of calendar and planning tools for exercises

I Use of reminder and notification tools for exercises

User Profiles Allow users to access their persorfaalth data, doctor, and
hospital information. Thus, having a personal space with medical reports satisfies

the need for autonomy.

1 Personal health data and doctor/patient information
Personal Plan offers a tailored exercise plan based on the user's needs and

conditions.
1 Providing a personal plan for exercises

Progress Stages Showing userswhich stage of the treatmenthey are in

provides a clear roadmap of their journey.

1 Presentation of the stage of the treatment process
1 Stepby-step presentation of the treatment process
1 Presenting beforand-after photos of the user's posture

1 Offering shortterm exercises (3 min) throughout the day
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Tracking Progress Enabling users to monitor their progress is crucial for showing

them that they are advancing and achieving their goals.

1 Conducting posture analysis and development tracking with artificial
intelligence

1 Monitoring the mobility and development with artificial intelligence

Access to Expert Knowledge and Informational ContentProviding users with
reliable information and expert guidance significantly enhances their understanding

and performance.

1 Access to expert knowledge and instructional content
1 Finding answers to frequently asked questions with a chatbot

1 Providing information with known sources about the process and discomfort

Detailed Exercise Information Offering detailed information on the purpose,
difficulty level, duration, repetitions, and sets of exercises helps users understand

what they are doing.

1 Offering exercises at easy, medium, and hard levels
1 Presentation of the purpose of exercises, their structure, and the muscles they
work

1 Presentation of exercises with duration, repetition, and set information

Communication with Experts: This feature allows direct interactions with

professionals, providing users with personalized advice and support.

1 Experts monitoring the information on the process/statistics page
1 Feature to communicate with experts through appointments

1 Monitoring the pain level by experts

Shared Goals and ProgressThis feature enables users to share their progress and

successes with friends, family, and peers.

1 Allowing users to shartheir progresssuccess through social media tools
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1 Presentation of processes of individuals who have received the same

treatment and succeeded

Group Exercises Offering opportunities to participate in group exercises

conducted by an expert promotes shared experiences.

1 Opportunity to participate in group exercises conducted with an

expert upon request

As shown in Table 5.1, the researcher proposed a total of 25 features to address the
12 categories of needs identified in Chapter 4 (Results and Analysis). The
information architecture for the 25 mobile application features was established and
decisions were made regarding their placement within the app. The information
architecture is outlined as follows: The researcher, drawing on expertise in design,
prioritized placing the most essential features on the homepage. Other features were
organized into different sections of the navigation bar, categorized by their purpose:
the first is the homepage, the second is the progress, the third is the exercises, the
fourth is community, and the fifth is the user profde® P E N [EX X

The features displayed on the homepage consist of those most needed by users, as
identified through participant responses. To address these needs, autonomy, and
competence were prioritized and made the first elements users see on the
homepage. Following these, progress features were included to further support
users' competence needihis section was placed third because personal plans,
which are readily available on the homepage, precede it. The fourth section,
community, was designed to meet users' needs for relatedness and competence.
User profiles were positioned last as they provided general information. This
section, located at the bottom right of the interface, was chosen as the fifth section
for easy accessibility with users' thumbs. Information architecture consists of six
main pages and features. Dark blue indicates the main pages, light blue indicates
the features and green color indicates the exercise features that should be in the app

like duration, level etc. (Figure 5.{AppendixD).
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Figure5.1. Information Architecture for the proposed Mobile App design
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5.2

Ul Related Design Decisions and Prototyping

The features of the application, whose navigation was determined according to

Information Architecture, were visualized with low fidelity wireframes and the

first phase of Ul design was completed (Figure 5.2).
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Figure5.2. An example screenshot from Figma illustrating low fidelity wireframes

With the preparation of the low fidelity wireframes, Ul decisions were made, and

a design system was prepared in Figma Inc. to prepare a prototype. The design
system included color codes, fonts, and components to be used in the application.
Design system included, i) colors, ii) typography, iii) icons, iv) Ul elements and
components and V) stock photos.

1) Colors

A study highlights how using calming colors like blue in medical apps can

significantly reduce patient anxiety and increase trust health

Y al

in digital

environments K . é m,
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shade of blue was chosen for exercise motivation in the application where shades
of blue were chosen. The warning and information colors in the application were
added to the system as red and green colors that users are familiar with other
mobile apps. The text colors have also been adjusted from black to gray in order
not to tire the eyes of the users (Figure 5.3).

THEMING

Color Themes

Colors

Primary Secondary Error

Used as the primary color. Used for accents & actions. Used for error states.

Gradient Primary Gradient Secondary Success

The primary gradient. The secondary gradient Used for success states.

Figure5.3. Screenshot from Figma illustrating color set

i) Typography

The POPPINS font, which users are familiar with from other mobile apps, was
chosen and its size was adjusted according to the use area like heading, long text
etc. The font size was reduced by 2px each in the headings from 18px to 12px.
Thus, hierarchy was provided for the text in the mobile app (Figure 5.4).
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THEMING

Mobile Typography

Text

HEADINGS/LARGE HEADINGS/[BLUE LARGE
Lorem ipsum dolor sit Lorem ipsum dolor sit
amet consectetur. amet consectetur.
TEXT/MEDIUM TEXT/ BLUE MEDIUM

Lorem ipsum dolor sit Lorem ipsum dolor sit

amet consectetur. amet consectetur.
EXPLANATIONS/SMALL EXPLANATIONS/BLUE SMALL
Lorem ipsum dolor sit Lorem ipsum dolor sit

amet consectetur. amet consectetur.

Figure5.4. Screenshot from Figma illustrating typography
iif) Icons

The icons were chosemith minimal designs and thin lines to make it easier for users

to understand the functions. The icons were chosen from familiar, standard icons that
users encounter in other mobile apps (Figure 5.5).
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Ilcons

Softies Mini-lconset
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Home Progress Exercises Profile Notification Calender Add Delete Back Forward
Others
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Figure5.5. Screenshot from Figma illustrating icon set

iv) Ul Elements and Components

Characterized by their round, capslite design, pilshaped buttons add a
playful and friendly aesthetic to user interfaces, making them a popular choice for
more casual digital environments. This design choice can increase user
engagement by providing visual cues that are easy to interact with due to their
distinctive and tactile nature (Setproduct, 2023; Fanguy, 2018) Figure (5.6).
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Ul Elements

Buttons, Graphics Components

rimary

Pain Level Over Time

Level Neck Exercise Neck Exercise Neck Exercise
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Muscles and Areas =
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A AT A

d

Duration: 12 mins

25th September 18:00

-
«\’ .
'&\.‘) e “

®

Share your success!

Inform your relatives

=D

Figure5.6. An example screenshot from Figma illustrating Ul elements
V) Stock Photos

Lastly, photographs and images, which are important to users, were selected from
stock photos. While these photos were used to give information, transparent
anatomical photos were selected. The photos used to explain the exercises were
selected from the photos of the models performing the exercise (Figure 5.7). The
design system was determined based on users' visual suggestions in the Results &
Analysis section. Participants indicated that detailed visual descriptions and video
demonstrations of the exercises were essential for correct understanding and
execution of the movements (see Chapter 4.3.3.2). Therefore, the selected visuals
and explanations in the application were designed according to the needs of the
participants. Participants stated that the animated characters were not useful in

explaining how to do the exercise (4 out of 20).
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fAnimation humangotherme in this regard. | mean, when I'm exercising, | like to

see a live person doin@®l3t he movement I

THEMING

Photography

Stock Photos

Figure5.7. Screenshot from Figma illustrating photography set

5.3  Technology Integration

Technological advances that support mobile app features should enhance the user
experience and increase satisfaction. While deciding on the information
architecture and user interface elements of the mobile application, technological
developments to be included in the application were also decided. It was decided to
incorporate artificial intelligence (Al) technologies into the application and the
technologies to be used were listed.
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a. Al-based Home Exercise Programs

Integrating Al into home exercise programs, particularly for musculoskeletal
conditions, offers significant opportunities to enhance healthcare. Al facilitates the
development of tailored exercise programs, catering to individuals' specific needs
and conditions, thus improving the effectiveness of rehabilitation and physical
therapy. The ability of Al to process and adapt to the information it receives allows
for more personalized and effective home exercise programs. This customized
approach is crucial for managing musculoskeletal conditions, where exercises must
be specifically designed to address individual pain levels, physical limitations, and
rehabilitation goals

Al technology can recommend personalized ex
pain level, ensuring that they can exercise safely without worsening the condition.

Additionally, Al can create a personalized exercise plan adapted to development

goals and current health status. By analyzing progress and adjusting plans, Al

optimizes results and maintains motivation. This adds a layer of personalization to

exercise apps, catering to individual needs and promotingténg health and

well-being.

b. Al-based Human Pose Estimation

Human posture estimation, critical for various applications, including exercise
programs, is also an Al technology. Progress in human pose estimation techniques
has contributed significantly to developing heb@sed exercise programs. For
example, deep learning methods have led to significant advances in human pose
estimation, especially in computer visiofthese advances have enabled the
development of accurate and fast human pose estimation methods, essential for
creating effective home exercise prografdbang et al., 2019)Advancements in
human pose estimation techniques, particularly in the context of computer vision,
have paved the way for the development of accurate and fast methods essential for
creating effective home exercise programs. The effectiveness and feasibility of

homebased exercise programs have been demonstrated across various health
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conditions, emphasizing their potential to improve functional outcomes and overall
health. By utilizing the camera in conjunction with human pose estimation

algorithms, fitness apps can provide +@@le video feedback, enabling users to
correct their posture during workouts

In the current app design, this technology uses advanced image processing and
machine learning techniques to analyze the user's body posture -timesal
identifying deviations from ideal postures and providing corrective feedback. For
example, during exercises that may strain the neck, the app can alert the user when
their neck alignment deviates from the recommended position, helping to prevent
pain and injury. This integration of camera enhances the safety and effectiveness of
exercise routines.

Al analyzes posture and movement patterns and guides the patient through
corrective exercises with this information. Progress can be visualized to the user

with Before/After comparisons. In addition, users can receivetireal feedback
ontheir mobile phones thanks to human pose estimation technology.

5.4  Guided Tour of Mobile App

After selecting the user interface elements and deciding on the technological
features, a prototype of the app was developed. Developing prototypes is the
subsequent phase that builds upon the foundation laid by high fidelity wireframes.
Prototypes are more advanced representations of the app, allowing designers and
stakeholders to see the app's functionality in a simulated environment (Buxton,
2007). By presenting the prototype, users can provide valuable impressions about

the app, enabling designers to make iterative improvements

The application, designed for patients with mechanical neck pain, had its prototype
initiated with different entry methods. The leading five pages on the navigation bar
describe the features sequentially. As the prototype's purpose is to explain the

features and general outline of the application to users, usability descriptions still
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need to be providedName of the applicatioovas deci ded as ONeckEas
mobile appmentioned a® Ne c k Ea s e 6 iThe researcher, prederdiqpgthe r .

prototype to the users in a guided tour, explained the application according to the

sections on the navigation bar, in the order of i) Login, ii) Onboarding / The Neck

Disability Index (NDI) Questionnaire iii) Home Page, iv) Progress, v) Exercises,

vi) Community, vii) User Profile, and viii) Notifications

i) Log In

There are two main entry methods to the application. The first entry method is
through email, which users are familiar with (Figure 5.8 a). The second method is
for patients who receive application recommendations from the hospital, where
they log in with their patient number and passwdt@fre 5.8 b)The difference

in entry between these two methods is the timing of the onboardiregNeck
Disability Index (see Literature 2.1.2) questions appearing after the application
entry. Users entering via email answer the questions within the applicatiaie

other handPatients entering the application with their patient number do not need
to answer these questions because their doctors have diagnosed them and

determined their exercises
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Welcome Welcome
Sign in
s Sign in with Google Patient Number
. It is the number your docter gave you
L 9 Sign in with Apple
Password
[£] sign in with Facebook

((iog i withyour paton numoer ) (o
° Terms of Use rivacy Policy. n B a

S

Figure5.8. a:Entry method with email b: Entry method with patient number

ii) Onboarding / The Neck Disability Index (NDI) Questionnaire

When entering the application for the first time, users were asked about their
physical characteristics, and their information was scored using the questions in the
Neck Disability Index survey (Hains et al., 1998jpilar to how pain levels are
scored in the medical literature. Users were then provided with a pain index, and a
personalized program is created for them. The algorithm for creating personalized
plans is structured based on the scores matching appropriate exercises. The Neck
Disability Index (NDI) Questions consist of 10 questions designed to be asked to
users who enter the application with their email to create personalized exercise
plans. The titles of the questions are intended to be asked to users in written and
visual form, using buttons that increase from green to red based on neck pain

symptomg(Figures5.9 a,b, ¢, d)
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Q Female
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NDI Questionnaire @

Personal Care (Washing, Dressing, Etc.)

| can look after myself normally without
causing extra pain

It is painful to look after mysalf and
Iam slow and careful

| need some help but can manage
most of my personal care

I do not get dressed, | wash with difficulty

and stay in bed
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Enter Your Body Measurements

Age 25
Weight,kg 64
Height.cm 174

Button
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NDI Questionnaire

Q

Lifting

| can lift heavy weights without extra pain

Pain prevents me liftting heavy weights off
the floor, but | can manage if they are
conveniently placed, for example on @ table

Pain prevents me from lifting heavy weights

but | can manage light to medium weights
if they are conveniently positioned

| cannot lift or carry anything
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NDI Questionnaire

Q

Reading

| ean read as much as | want to with
slight pain in my neck

| can read as much as | want with
moderate pain in my neck

| can’t read as much as | want because
of moderate pain in my neck

| cannet read at all
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Figure5.9. a 1-3 Question$.4-6 Questionx.6-8 Questiong. 8-10 Questions of

Onboarding and NDI questions
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i) Home Page

Users who enter the application by answering onboarding questions and those with
plans prepared under doctor supervision enter the application with the same home
page. The arrangement of these features from top to bottom on the homepage is
determined according to the priority of users' needs. The sections for a. Calendar,
b. Personal Plan, c. Quick Exercises, and d. Information are considered the features

users need the most, so they are placed on the homepage for easy access.

a. Calendar allows users to set up their plans and programs, see their plans at

homepage including Personal Plans, and receive necessary notifications (Figure
5.10 a). This feature allows users to create a new plan, track appointments, and do
group exercises (Figure 5.10 b). For this feature, an understandable calendar design

and a section for making plans with basic questions are designed for usability and
ease of use (Figure 5.10 c).

N ()

7 Welcome Nihan, Q 4 Calender
10223984

< September N
Calender

Personal Plan B 7 8 a 10 n 12
13 14 15 16 7 18 19 Create Plan

20 21 22 23 24 25 26

Neck Stretch

D GHGR 12 FilfE Appointment with Azra Yakin

Quick Exercises
o 1 1
Group exercise with the team

[

Workout with Ella
v do the neck and back werkout
jome ommunit rofile

Figures 5.10. a. Calender on Homepage b. Calender page c. CreatefrBian
d\NeckEasé

a.
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b. Personal Planis determined for each user based on the NPI questions or
diagnoses made by doctors. This plan includes exercises, duration, and levels
specific to individuals' diagnoses. Exercise information and content provide users
with the Purpose of the Exercise, StgpStep Explanation, and information about
Muscles and Areas worked during the exercises. These details are hidden behind an
expandable interface so users can access them when needed (Figure 5.11).

N Y N

R c'come Nihan, A < Personal Plan < Exercise Detall
i tai
1D223984 xercise Detal

Warm Up 3 Exercises Workout 6 Exercises
Calender

Personal Plan

NeckBircise  Neckbrerciss — Neckix Neckbrcise  Neck bid
2*20 2*20 2*20

Workout 6 Exercises © Easy © 90 secon ds © Trapeses

4 Purpose of the Exercise +
-
«

Step by Step Explanation +

Neck Stretc

Duration: 12 mins

Quick Exercises
Neck Exercise Neck Exercise Neck Exq
2+20 2+20 2+20
Muscles and Areas +

Figure5.11. Details of personal plan pages

c. Quick ExercisesWhen users cannot find time for exercises and have limited
time, they can access exercises up to three minutes from the homepage. In Quick

Exercises, users are directed to the exercise screen without showing goals or steps
(Figure 5.12).
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Quick Exercises View All >

Duration: 3 mins Duration: 5 mins

Information
Learm mere about neck pain

Causes of Neck Pain
- ommon Factors
¥
Prevention
Discover the common couses of neck

poin and how to prevent them

) physiotherapist

Posture and Neck Pain
Exercise  Posture

Understand the relationship between

posture on

ock pain, and leom
corrective exercises.

', Physiotherapist

Figure5.12. Quick Neck ExercisesSuggested in NeckEase

d. Information The information section presented to users on the homepage is
based on the importance of obtaining sufficient information from user research.
Participants prioritize access to enough information to receive details of their
diagnoses, treatment processes, and doctor recommendations from reliable sources
provided on the homepage and references. Similar information is also placed below
the content (Figure 5.13).
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Information
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& Prevention
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Posture and Neck Pain

ome

Figure5.13. Details of information page

iv) Progress

The progress page, where users who want to perform their exercises continuously
can track their progress with numerical and visual data, is positioned secondarily
on the navigation bar. In the Progress section, features such as a. Track Your
Progress, b. Pain Level Over Time, c. Range of Motion, d. Exercise Count, and e.
Posture Analyzer (beforafter) with present numerical and visual data and f. Share

Your Success.

a. Track Your Progress6 Track Your Progreslsaged sectic
representation method showing users their status and progress. This representation
method aims to provide users with necessary information about the duration and
progress of their treatments. According to user research, participants wanted to

know where they were in their treatment process and how close they were to the

end (Figure 5.14).
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Weeks

giiglendirme egzersiz

esneklik egzersiz

30

Posture Analyzer
See your improvement

b &

Before After

ilag tedavisi

%25 Improvement

Share your success!
Inform your relatives

/j

Figure5.14. Details ofdrack yourprogress f eat ure from NeckEase

b. Pain Level Over Time The pain tracking feature, wheresers can see the

decrease in their pain over time and be motivated by this data, is presented
secondarily to allow users to enter pain data at various times during the day, before
and after exercises. The decrease in users' pain is the biggest motivation for them.

Additionally, presenting exercises tailored to pain level is proportional to the
participants' desires (Figure 5.15).
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Figure5.15. Pain level over time and suggested exercise

c. Range of MotionDalily tasks are complex, considering the problems caused by
neck pain throughout the day, such as restricted neck movements and decreased
range of motion. Therefore, the range of motion section is added to allow users to
track their neck motion range and motivate them by seeing their progress (Figure
5.16 a). This feature is supported by human pose estimation technology examined
in the literature review, which calculates users' neck angles with the phone camera
to provide data to the user (Figure 5.16 b, c).
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Figure5.16. a. Range of motion graphic b. Al supported analysis c. An example of

Al pose estimation

d. Exercise Count GraphicBar charts show the efforts and time spent on previous
exercises to motivate users. Numerical data, such as bar and line charts, are

selected as eagg-understand representations for users (Figure 5.17).
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See your improvement
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Before After

)

%25 Improvement
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Figure5.17. Exercise count graphic on progress page

e. Posture Analyzer According to user research, participants complain about
posture problems, so improving their posture motivates them. Using human pose
estimation technology, visual data is provided to turn this motivation source into a
feature (Figure 5.18 a, b, c).
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Figure5.18. a. Posture analyzer before /after photos b. Al supported analysis c. An

example of Al pose estimation

f. Share Your SuccessAccording to user research, discussing treatment processes
with their social circles and receiving social support motivates users. Therefore, a

feature is included where users can share their results and achievements with their
close ones (Figure 5.19).
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Figure5.19. Share your success pages

V) Exercises

The Exercises section, located third in the navigation bar, offers users a wide range
of exercise plans and group exercises within the application. In this section, users
can select exercises suitable for their calendars and plans, increasing their
motivation by implementing personal decisions. Exercises section includes, a.

Exercise Plans b. Group Exercises

a. Exercise PlansExercise Plans are grouped with tags according to users' needs,
explaining the contents. Exercise Details show the level, duration, and muscle
groups targeted by exercises with tags (Figure 5.20).
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Figure5.20. Details of Exercise Information

b. Group ExercisesTo meet the participants’ need for social and professional
interaction as identified in the user research, users are offered group exercises
supervised by doctors. This feature was designed to allow users to register and enter
group exercises. Exercising with group friends under the supervision of a doctor
aimed to motivate users with both professional and social interaction (Figure 5.21).
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Figure5.21. Details of Group Exercises

vi) Community

In userresearch, it was decided to establish a community to meet participants'
social needs. However, instead of being a platform for direct communication and
spreading misinformation, this community aims to motivate users by sharing
stories of patients who have overcome similar conditions. Additionally, a section is
added where users can access dailyiifegrable recommendations from experts

and frequently asked questions (Figure 5.22).
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Figure5.22. Community page

vii) Profile

Two entry methods were followed when logging into the application: entering with
email and entering with a patient number. The Profile section is designed
differently for these two entry methods. The interface designed for users entering
with a patient number includes personal information, medical information, and
hospital information. Additionally, there is a chatbot for scheduling appointments,
requesting emergency assistance, and answering frequently asked questions. This
section addresses users' difficulties regarding hospitals and organizations, as
identified in user research. A profile for users to enter via email includes the NDI
score and recommendations for doctors and hospitals nearby (Figure 5.23).
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viii) Notifications

According to user research, the goal was to design an application that could easily
integrate into users' lives. Accordingly, rather than spending much time within the

application, the aim was for users to enter the application when needed, follow their
exercises and treatments, and return to their daily lives. Therefore, notification

contents became important. Calendar and plan notifications, posture correction
reminders, reminders for prolonged sitting, and notifications to directly access

quick exercises were determined notifications directing users to exercises

recommendhg exercises suitable for their location using GPS assistance (Figure
5.24).
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Figure5.24. Locationbased exercise suggestions

5.5

The First Impression Survey focused on collecting immediate feedback about users'
initial reactions and experiences with the app. This approach aimed to assess
aspects such as the ease of navigation of the app's interface and overall feature
satisfaction. The results from the survey were critical to understanding the impact
of the app's design on users and could guide early improvements. Therefore,
following the guided tour of the mobile app, the researcher conducted the first

impression survey to understand users' impressions and key features of the mobile

app(AppendixE).

First Impression Survey

160



55.1 Conducting a First Impression Survey of Guided Tour

The survey was conducted immediately after the user's first interaction with the
app, ensuring their initial impressions were fresh and unbiased. The survey
typically included both qualitative anquantitativequestions. For example, users
were asked to rate their initial experience, describe their first thoughts, or identify
any issues they encountered. The survey was conducted throughoa-ame
guided tour, and a survey link sent to the user to gather information. 8 out of 20

participants in patient interviews were included to ensure a comprehensive
understanding of different user perspectives.

Participant Selection for the First Impression Survey of Guided Tour

Participants were selected voluntarily from the 20 who participated in the patient
interview and were willing to participate in the mobile app guided tour and first

impression survey.

First Impression Survey Venue and Equipment

All interviews are conducted via Zoom video conferencing tool (Zoom Video
Communications, Inc.Zoom was selected due of its widespread use, convenience
of use, and familiarity with the participant®uring Zoom sessions, a mobile
application was presented using the Figma Prototype Tool (Figma, Inc.). This

presentation is called a Guided Tour.
First Impression Survey Procedure

At this stage of the survey, online meetings with participants were planned.
Participants were encouraged to express their opinions throughout the first
impression survey. The following procedure was followed in all sessions. First, all
participants were informed about the guided tour and first impression survey and
their purpose. At the end of the first impression survey, the participants were
thanked for their contribution. The session recording ends, and the same procedure

is repeated for all participants.
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Survey Questions

The questionnaire included questions to obtain the user's similarity during the pilot
test. These questions were gdnt Likert survey to determine whether the user
liked the application's features. However, since the designer and the user were
talking oneto-one, in the pilot test, the user gave a high number on the scale due to
their emotional judgment. For this reason, after the pilot guided tour, the questions
were changed according to the features that did not allow the participants to answer
with biased responses. The researcher also tried to understand whether the
participants would prefer to revisit the mobile application and whether they would
recommend it to their relatives. Hence, Likert survey questions analyzed the ratings
and scores, providing a measurable understanding of user satisfaction levels. Open

ended responses were evaluated to gather insights into user impressions,
expectations, and any specific issues or highlights noted by users.

The first part of the survey includes five questions that aim to understand which
features satisfy the participants and which could be developed.

0 What are the three (3) best words to des

impression in the general impression survey?

0 What are the five (5) features 4 hat me et

enhancing features in the mobile application shown?

0 What are the five (5) features needed t

motivationenhancing features in the displayed mobile application?

0 At first Il mpression, how can you improve

application?

0 What would be the first feature you woulc
Please explain why you want to take this action and what you expect to see after

taking this action.
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The second part of the survey included the 5 Likert and-epded questions for
understanding, revisiting, and suggesting possibilities after the first impression.

Revisiting and suggestions were essentia
about the mobile app in case of continuous usage and suggestions to relatives.

v

0 How wunlikely (1) or i kely (5) i's it
future?

0 Does anything make you want to revisit

0 Does anything make you want to avoid r

explain.

0 How wunlikely (1) or Iikely (5) to recol
0 Can this mobile application be integral
0 How would you describe this mobile appl
0 Wh a't changes woul d y ou ma k e i f y ou
application?

5.5.2 Results of The First Impression Survey

The results from the First Impression Survey had several implications. Identifying
areas where users face confusion or dissatisfaction can lead to immediate design
modifications to enhance usability and aesthetics. Understanding what attracts and
pleases users informed strategies to increase engagement and retention. The
Impression Survey was a valuable tool in the iterative design process. The insights
gained can be instrumental in refining the app to meet user expectations better and
improve the overall user experience.
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Question 1: What are the three (3) best words to describe this mobile application

as a first impression in the general impression survey?

The first question showed the survey results in three words that users chose to
describe mobile app. Usersd responses were
of the app. Some of the words that stand out are practicality, reliability,
informativeness, and innovation. The users state that the app is-satimg tool

that can be accessed anytime. They also emphasize its motivational, solution

oriented, usefriendly, and functional features. These responses draw attention to

the app's ease of use and ability to deliver effective results. In short, users describe

this mobile app with positive qualities such as practicality, reliability, fun,

innovation, and information. This shows that the app comprehensively meets users'

needs and provides them with a valuable experience (Figure 5.25).

Figure5.25. AdjectivesofPar t i ci pant s6 Description
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