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Abstract 

 
Background: Previous studies have shown that ICT applications could affect elderly people who suffer 

from mild dementia (MD) or mild cognitive impairment (MCI) positively. These applications might help 

patients with MD or MCI, improving their cognitive performance, independency and, their quality of life. 

Elderly may also be able to live alone at their own home with the help of these ICT applications. Therefore, 

the burden of caregivers and family members can be reduced. An IT-enabled solution was proposed to 

create new knowledge and experience among MCI and MD patients and their caregivers. The project was 

funded by European union and four countries i.e. Sweden, Spain, Italy and Israel were involved in it. 

 

Purpose: The purpose of this study was to apply a technology-enabled integrated care model. Two aspects 

of the study were to measure the quality of life of the elderly with mild cognitive impairment (MCI) or 

mild dementia (MD) after using the model and to understand the professional caregivers’ perspectives of 

the model. 

 

Method: A mixed-method approach was applied in this research which was a combination of using 
standard and internally developed questionnaires and semi-structured interviews. 
 

Conclusion: The result of the study showed that DECI could have positive effect as a complementary 

tool for the care process of the elderly who suffered from dementia. The general perception in all sites was 

positive and professionals confirmed the willingness to use DECI in the future. 
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1.  Introduction 

The introduction to this thesis is divided into five sections; background, purpose, research 

questions, definitions and delimitations. In the background, the problem is presented and justified. 

The purpose and the research questions of the thesis are presented, and definitions of basic and 

central concepts handled in the thesis are stated. Finally, the delimitations in research scope and 

types of respondents are explained. 

1.1. Background 

The growth in the elderly population worldwide will create major consequences in the near future. 

Healthcare systems, as well as the constant improvement of technology and science, are being 

developed to support elderly in maintaining self-regulated lives in their own homes (Mishra, Lin 

& Chang, 2014). There is a significant amount of literature that assesses the new technologies for 

patients with Alzheimer Disease (AD) and mild cognitive impairment. In several cases, it has been 

concluded that information and communication technologies (ICT) improve patients’ quality of 

life, their cognitive performance, and their empowerment, but these findings are all in their 

infancy; therefore, new strategies are necessary to be implemented and investigated (Mostaghel, 

2016). 

 

According to a United Nation report in 2015, one quarter of the population in Europe are predicted 

to be elderly, that is over 65 years of age, by 2030. The growth rate is faster than for other age 

groups. One of the consequences of this is an increasing challenge to ensure the physical and 

mental wellbeing of elderly people (Bisschop, Kriegsman, Beekman & Deeg, 2004). In the 

society, there is generally less awareness of mental health than physical health. However, mental 

health problems, such as mild cognitive impairment, dementia, Alzheimer’s, and depression have 

an insidious social and financial effect as well as physical ones. Dementia affects the quality of 

life of the elderly negatively. It is also the main challenge that care providers face with elderly 

people. It has been predicted that by enabling people with moderate to severe dementia to remain 

living in their homes, there would not be any need for residential care. Currently, a huge amount 

of people in residential care have issues with cognitive functioning (Topo, 2009). 

 

Accessibility to mental health care may not be possible for all, or people may prefer to visit their 

own primary health care provider. However, the treatment of the most primary care providers – 

medication - is not enough for some patients. According to experiences, primary care provider 

cannot offer an effective, and high-quality mental health care on a work-alone basis. The 
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combination of mental health services/expertise and primary care could decrease cost, increase 

the quality of care, and consequently people can live longer. This combination is labelled as 

integrated care (National Institute of Mental Health, 2017). Developing an effective 

nonpharmacological approach for elderly with mild-to-moderate symptoms is advantageous in 

dealing with dementia. Furthermore, administration of the appropriate nursing interventions in the 

early stages of mild dementia results in relief or improvement of symptoms (Jo & Song, 2015). 

 

There is an agreement that healthy aging is related to performing routine physical and cognitive 

exercises. Various studies have confirmed that cognitive training can trigger memory capacity, 

attention, and planning, even if it is seriously harmed due to the onset of aging diseases, such as 

dementia (Callaria, Ciairanob & Rea, 2012). In addition to these benefits, improved quality of life 

of the patients with mild dementia (MD), physical and cognitive stimulation can regulate synaptic 

activity and the brain plasticity and make senior citizens have a more active lifestyle. The more 

repeated brain exercise and physical training is performed, the more cognitive and mobility 

decline seems to be tackled (Callaria et al., 2012). 

 

Accessibility to mental health care may not possible for many people, or may they prefer to visit 

their own primary health care provider; however, the treatment of the most primary care providers 

is not enough for some patients, which is medication. According to experiences, primary care 

provider cannot offer an effective, and high-quality mental health care when it works alone. The 

combination of mental health services/expertise and primary care could decrease cost, growth the 

quality of care, and consequently people can live longer. This combination is integrated care 

(National Institute of Mental Health, 2017). 

 

In addition, integrated care has become a global healthcare model that is attracting significant 

attention in North America, Europe, and other countries as a vital framework to provide better and 

more cost-effective health systems (Kodner & Spreeuwenberg, 2002). Integrated healthcare 

systems are defined as tools to progress access, quality, and continuity of services in a more 

effective way, particularly for the population with complex needs (Valentijn, Schepman, Opheij 

& Bruijnzeels, 2013). Integrated care is defined by Leutz (1999) as the link between the health 

care system (acute, primary medical, and skilled) with other human service systems (e.g., long-

term care, education, and vocational and housing services) in order to progress outcomes (clinical, 

satisfaction and efficiency). With a view to mitigate the difficulties that appear with the mental 

health of the elderly, healthcare providers are devising different policies as a part of the treatment 

along with medication. Integrated care has been promoted as a mean to advance access, quality 
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and continuity of services in a cost-effective way, particularly for patients with complex needs 

(Valentijn et al., 2013). Thus, integrated care has a great prospect for elderly with mental health 

issues, though the fundamental implications of the term differ to a degree depending on the context 

and logic (Kodner & Spreeuwenberg, 2002). 

 

Information and communication technology (ICT) have a significant impact on the development 

of healthcare services all over the world. Doukas, Metsis, Becker, Le, Makedon and Maglogiannis 

(2011) argue that nowadays the goal of pervasive assistive technologies is providing independent 

lives and improving the quality of life of especially the elderly. By means of 'smart' devices, 

elderly and disabled can be settled in their own homes rather than the hospital (Cha, Campo, 

Estève, & Fourniols, 2009). Kapadiaa, Ariani, Li and Raya (2015) also state that ICT is a 

recommended solution to keep elderly people in their homes longer and support their independent 

life. Inside the healthcare process, there are various areas where ICT can play a significant role, 

such as assistive technology, mobile and web-based applications, online educational and disease 

support programs, and electronic health records (EHR)/electronic medical records (EMR) 

(Winthereik & Vikkelsø, 2005). According to Padilla-Góngora et al. (2017), ICT could be a useful 

tool for developing the quality of life of the elderly, enabling an independent lifestyle that 

encourages active aging and social contribution. However, training programs are vital in order to 

benefit from ICTs for elderly individuals, since there is clearly a digital divide existing in this 

generation. The digital divide is depending on the opportunity to "access available to 

telecommunication, economic wealth and social development" (Padilla-Góngora et al., 2017, p. 2) 

and it occurs in both developed and developing countries, and those countries where there is a 

separation between the urban and rural, rich and poor, the educated and uneducated, genders, and 

youngsters and elderly people (Padilla-Góngora et al., 2017). In coming years, elderly individuals 

lacking basic ICT skills, especially those needed to manage information over the Internet and to 

communicate through telematics, could be treated and regarded as illiterate. Thus, it is vital to 

make lifelong learning programs for the elderly so that they may get digital literacy and social 

network cooperation skills (Padilla-Góngora et al., 2017). 

1.2. Digital Environment for Cognitive Inclusion (DECI) 

A project funded by European Union, called DECI (Digital Environment for Cognitive Inclusion), 

is proposing a solution to design and demonstrate the value of possible interventions on business 

models in ICT-enabled care system for elderly to be scaled across National Healthcare Systems. 

 

This study investigates the proposed ICT-enabled solution which was implemented in three groups 
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of elderly with mild dementia and cognitive impairment. Each of these groups had a different type 

of access to the ICT-enabled solution. The solution was consisting of technologies which were 

labeled as integrated care platform, user activity, and monitoring system, and user coaching and 

training system. The integrated care platform, through information sharing enabled 

communication among the different care providers, patients, and informal caregivers. This 

platform also included the cognitive exercise module, which was expected to help the patients to 

improve their cognitive functioning. The user activity and monitoring system would record the 

patient’s daily movement inside and outside of the house within a particular range. This 

technology would not interact with patients but monitor them and provide signals to the informal 

caregivers, including falls alert. The third technology, user coaching and training system, provided 

a set of exercising videos that would help patients to be physically active. These technologies were 

combined into a single platform and the combination of all the technology-enabled services was 

labeled as DECI solution. The DECI solution is further described in chapter 3. 

1.3. Purpose 

This purpose of the study was to evaluate three aspects of usage of an technology-enabled 

integrated care model. The evaluation measures the quality of life of the elderly with mild cognitive 

impairment (MCI) or mild dementia (MD) after using this model. Also, professional caregivers’ 

perception of the model will be assessed in this study. 

1.4. Research Questions 

Understanding the effects of the DECI solution to the patients’ quality of life was one of the 

primary goals of implementing the solution. As a result, the first research questions would be 

formulated as: 

RQ1: What is the impact of the DECI solution on quality of life of the elderly with dementia? 

Healthcare providers, are the main driving force in implementing eHealth initiatives. The actual 

benefits of eHealth would not be completely acquired if healthcare professionals do not accept or 

use these implementations. (Li, Talaei-Khoei, Seale, Ray & Maclntyre, 2013). Since the 

perceptions of the healthcare professionals are important to reflect on the project, the research 

question is defined as: 

RQ2: How do professional caregivers experience the DECI solution? 

1.5. Definitions 

Acronyms and terms with frequent use in this thesis are defined as follows: 
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• WHO: Stands for World Health Organization. The World Health Organization is a 

specialized agency of the United Nations that is concerned with international public health. 

It was established on 7 April 1948 headquartered in Geneva, Switzerland (WHO, n.d.). 

• eHealth: "eHealth is defined as the use of electronic means to deliver information, 

resources, and services related to health. It covers many domains including electronic 

health records, mobile health, and health analytics, among others. eHealth can put 

information in the right place at the right time, providing more services to a wider 

population and in a personalized manner" (Status of eHealth in the WHO European 

Region, March 2016, p. 1). 

• Integrated care system (ICS): "Integrated care is an organizing principle for care 

delivery that aims to improve patient care and experience through improved coordination. 

Integration is the combined set of methods, processes and models that seek to bring this 

about." (Shaw, Rosen & Rumbold, 2011, p. 3). 

• Mild Dementia (MD): Mild Dementia (MD): "Dementia is a syndrome - usually of a 

chronic or progressive nature - in which there is deterioration in cognitive function (i.e. 

the ability to process thought) beyond what might be expected from normal aging. It affects 

memory, thinking, orientation, comprehension, calculation, learning capacity, language, 

and judgment". The early stage of dementia is called Mild Dementia (WHO Dementia 

factsheet, 2017, p. 1). 

• Mild Cognitive Impairment (MCI): “Mild cognitive impairment (MCI) is a condition in 

which someone has minor problems with cognition - their mental abilities such as memory 

or thinking. In MCI these difficulties are worse than would normally be expected for a 

healthy person of their age. However, the symptoms are not severe enough to interfere 

significantly with daily life, and so are not defined as dementia." (Alzheimer's Society 

factsheet, 2017) 

• Quality of life (QoL): The definitions of Quality of Life are many and differ between 

different contexts. Health status can be one determinant of the quality of life, but not the 

only one. For elderly people, physical and cognitive functioning and well-being are 

important dimensions of QoL (Farquhar, 1995). To support this definition, in this study 

the EuroQoL questionnaire has been used for measuring the quality of life. It is a standard 

questionnaire for measuring quality of life of the patients and was developed by the 

EuroQoL group in 2005. The questionnaire consists of five dimensions: Mobility, Self-

care, Usual activity, Pain/Discomfort, Anxiety/Depression. There are 5 levels for each 

dimension, level 1 is the best health condition and level 5 is the worst state which mean 
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patients cannot complete tasks without help. 

1.6. Delimitations 

There are some delimitations in this study. Diseases related to the elderly other than dementia are 

not within the scope of this study. The study only focuses on the elderly who have mild dementia 

or mild cognitive impairment. One of the important delimitations is the age group as the study only 

includes elderly 65 years old or above. Also, caregivers included in this study are only professional 

caregivers, such as doctors and nurses. The data for this study was gathered from four different 

countries; Italy, Spain, Israel, and Sweden. Finally, the technical specifications are disregarded 

due to the specialization needed in this field. If the technical specifications were included, the 

thesis would have been more technical to its nature. 

2. Theoretical Background 

This chapter will look into the concepts of healthcare and digitalization of healthcare. 

Furthermore, the concepts of Quality of Life and healthcare professionals will be explained, and 

previous research related to the area of ICT for elderly people with dementia and mild cognitive 

impairment is presented. 

2.1. Healthcare 

Health is defined as “a state of complete physical, mental and social well-being and not merely 

the absence of disease or infirmity” in the constitution of the World Health Organization (WHO, 

1946. Additionally, according to WHO, healthcare services are those services which deals with 

diagnosing and treating diseases, or the promotion, maintenance and restoration of health. 

 

Delivery of healthcare services is complex as it is a collaboration of different components i.e. 

leadership and governance, health information systems, health finance, human resource for health, 

and essential medical products and technologies (Tan, Wen & Awad, 2005). Healthcare-service 

delivery is a human-based system. It refers to the complexity of the human body and the 

corresponding available multiple healthcare professionals. A large amount of knowledge and 

skills are required to keep the human body functional, or to take it back to its original state of 

health. Hence, there is a variation of both diseases and medical specialists within the system 

(Wennberg, 2002; Tan et al., 2005). The provision of healthcare services relies on effective 

leadership and management. Managed care aims to improve the health status in humans by scaling 

up the quantity and quality of health services. For example, healthcare services are moving 

towards integrated care systems created by a robust financing mechanism, well-trained medical 



 7 

professionals, reliable information to base decisions on, well-maintained facilities, and strategies 

to deliver medicine and technologies (Büyüközkan, Çifçi and Güleryüz, 2011; World Health 

Organization, 2014). 

 

Lastly, healthcare services start to shape based on policies of the community, region or country. 

The configuration of the healthcare services is designed to fulfill the policies of a particular 

settings. Delimitations could be generated by differences in cultural, social, and economic context 

(Tan et al., 2005; World Health Organization, 2014). 

2.2.  eHealth 

While defining eHealth, the definitions include the term health in relation to health delivery 

services (e.g. healthcare, health system, health sector, or health industry). Additionally, the term 

technology is always referred to either explicitly or implicitly in the definitions (Oh, Rizo, Enkin 

& Jadad, 2005). 

 

The definition followed in this thesis is created by World Health Organization (2016): “eHealth 

is defined as the use of electronic means to deliver information, resources and services related to 

health. It covers many domains, including electronic health records, mobile health and health 

analytics, among others. eHealth can put information in the right place at the right time, providing 

more services to a wider population and in a personalized manner” (WHO, 2016, p. 1). 

 

There are several definitions of eHealth. eHealth has been used in line with other “e-words”; for 

example, e-commerce, e-business, e-solutions and so on. Intel, for example, mentioned eHealth 

as a collaborative effort between healthcare and hi-tech industries to control the benefits available 

through the combination of healthcare and the Internet. Using a term such as eHealth is 

appropriate, since the Internet has been able to create new opportunities as well as challenges to 

the traditional healthcare information technology industry. The challenges for the healthcare 

information technology industry are (Eysenbach, 2001): 

1) For consumers to be able to interact with their systems online (B2C = “business to consumer”). 

2) For institutions to be able to transmit data between each other (B2B = “business to business”). 

3) For consumers to have the possibilities of peer-to-peer communication with each other (C2C= 

“consumer to consumer”). 

 

In present day healthcare, one of the most important influences of Information Communication 
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Technology (ICT) is electronic health (e-health). However, it is a costly matter because of the 

huge amount of planning and investment involved in the process (Chattopadhyay, Li, Land & 

Ray, 2008). 

 

Eysenbach defines eHealth as a developing academic field in the intersection of medical 

informatics, public health and business, referring to health services and information delivered or 

enhanced through the Internet and related technologies. It can also be regarded as an attitude to 

improve healthcare locally, regionally and worldwide by using information and communication 

technology (ICT) (Eysenbach, 2001). interventions or services such as apps, web sites, online 

discussion groups to real-life medical data collection (i.e. wearable monitoring devices) of eHealth 

can be different for each healthcare settings and persons (Boogerd, Engelen &Van De Belt, 2015). 

Although implementation of eHealth is costly due to the huge amount of planning an investment, 

ICT is one of the most significant contributions to healthcare (Chattopadhyay et al., 2008). ICT in 

healthcare can aid patient care through consultation and communication (via video conferencing 

and emails), together with data and image management for diagnostic purposes. Monitoring 

technologies for elderly patients are one of the main focuses of eHealth. The human body is a 

signal source for these devices and the integration between body and device can help to deliver 

patient care (Karunanithi, 2007). 

2.3. Mild Dementia (MD) and Mild Cognitive Impairment (MCI) 

Dementia has become an important societal concern, highlighted as a priority by the G8 nations 

because of the worldwide aging population and lack of any effective treatment. In Europe, 

predictions show that dementia cases are going to be doubled by 2040; from 7.7 million in 2001 

to 15.9 million cases in 2040 (Norton, Matthews, Barnes, Yaffe & Brayne, 2014). 

 

Based on the World Health Organization (WHO) report in 2017, approximately 50 million people 

have dementia around the world, with almost 60% living in low-income and middle-income 

countries. This number grows each year. An estimation by the same organization shows that in 

2030, 82 million people would suffer from dementia. 

 

According to the definition by the World Health Organization (WHO), dementia is a syndrome in 

which there is a decline in memory, thinking, behavior and the ability to perform everyday 

activities. While older adults would be affected by this syndrome more than others, this is not a 

normal part of aging. The effect of dementia is different due to the person’s personality before the 

onset of the illness and the impact of the illness itself. Dementia has three stages, which only one 
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of them matters to this study; the early stage. The early stage of dementia - mild dementia (MD) - 

is important to diagnose because if the right treatment could be chosen in this stage, the 

progression of the disease to the Alzheimer (the last stage of dementia), could be stopped. The 

symptoms in this stage are forgetfulness, losing track of time, and becoming lost in familiar places. 

 

The Alzheimer’s Society explains mild cognitive impairment (MCI) as a condition in which 

someone has difficulties with memory or thinking, worse than a healthy person of his or her age. 

For instance, forgetting words occasionally is normal for healthy, however it is not normal to 

forget the names close family members. MCI is a symptomatic pre-dementia stage which is not 

severe enough to require help with usual activities of daily living (Langa & Levine, 2014). In this 

stage, there are minor problems regarding the patients’ mental ability. Thus, if any treatments can 

be carried out in this stage, the risk of developing into dementia can be delayed. Numerous aspects 

of a person’s health and lifestyle are thought to impact the chance of developing MCI as they age. 

Among them are medical conditions, such as high blood pressure (hypertension), and lack of 

physical activities. These are all closely linked to a higher risk of both MCI and dementia. The 

estimation shows that between 5 and 20 percent of people aged over 65 in 2017 are struggling 

with MCI. The prevalence of MCI in adults aged 65 years and older is 10% to 20%. The risk of 

MCI increases with age, and men appear to be at a higher risk than women (Langa & Levine, 

2014). 

 

Dementia has physical, psychological, social and economic impacts. People with dementia need 

high levels of care provided by informal, family or professional caregivers. Therefore, the cost is 

not only for the people who have dementia but also it comes at a cost of caregiver distress and 

poorer quality of life (WHO, 2015; Brodaty & Donkin, 2009). Lack of awareness and 

understanding of dementia also results in a less sophisticated care for those who suffer from it. 

Therefore, there is a need for an effective community-level primary mental health care for older 

people (Sörensen & & Conwell, (2011). It is also important to focus on long-term care of older 

adults with dementia or MCI, educate caregivers and train and support the families of the elderly 

with a mental disorder (WHO, 2015).  

 

This study is investigating an approach for preventing the progress of mild dementia and mild 

cognitive impairment. 
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2.4. eHealth interventions for Elderly with MCI and MD 

If caring for a person with dementia causes burden for their caregivers, eHealth create 

opportunities of accessible interventions which help the caregivers to feel less burden. An eHealth 

program was designed for people in early stages of dementia in Dutch dementia care organizations. 

This program included face-to-face coaching and web-based modules (Boots, Vugt, Smeets, 

Kempen & Verhey, 2017). Maresova and Klimova (2015) argue that recent studies show that the 

generation aged 58-77 are more digitally aware compared to the same generation ten years ago. It 

is caused not only by receiving more experience by various kinds of community and nationwide 

activities proposed for the elderly, but also by their ambition to contact or communicate with their 

family members, like grandchildren, or to find out the information they require for example 

traveling somewhere else by themselves. Meanwhile, these people do not have any difficulties in 

accessing computers. Maresova and Klimova also mention that, according to other researchers, 

around 80% of the respondents had easy access to computers. In addition, the elderly did not show 

any phobia about technology or reluctance to use ICT. The reason behind not using computers was 

that they decided so cognitively. Neither they did not feel that they needed to use them, nor were 

they interested in them (Maresova & Klimova, 2015). 

 

Although elderly people use the Internet and health information technologies in different ways 

compared to younger people, they have growing rates of adoption. In using technology for 

healthcare decision-making, elderly have some challenges, such as issues with familiarity, 

eagerness to ask for getting help, trust in the technology, privacy, and challenges related to design. 

These obstacles must be addressed for these tools to be accessible to a growing population (Fischer, 

David, Crotty, Dierks, & Safran, 2014). In order to address the obstacles to accept and use, some 

factors such as design, education, research, and policy, play important roles. In addition, assistive 

technology, for instance, sensors or home monitors, may help 'aging in place', but these have not 

been fully evaluated (Fischer et al., 2014). Regarding gender, males over 65 years of age are 

associated with a higher skill level in using ICTs. In addition, most people who are digitally 

illiterate were females. Females are less likely to use ICTs in the workplace and the social context, 

as well according to Padilla-Góngor et al., (2017). 

 

However, elderly people are interested in learning and receiving ICT skills. The motivation to 

learn will probably increase when this population realize that technology helps them to meet their 

needs either personally or socially. In addition, they perceive that these technologies are useful 
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tools for communication, information, and entertainment in today’s world and to manage their 

freedom and independence (Padilla-Góngor et al., 2017). 

 

According to Callaria et al. (2012), older people are eager to use technological devices with higher 

motivation when they find the technology user-friendly, and especially when they realize that 

technology will progress their health and safety. 

2.5. Quality of life 

Quality of life is a problematic concept as it can mean different things for different people. Medical 

and nursing research that take a closer look at the quality of life concept, often pinpoint 

professionals’ limited understanding of the concept. According to a literature study by Farquhar 

(1995), one of the definitions of quality of life describes four underlying dimensions of the concept. 

Two of them are objective and the two others rest on the personal perception of the individual: 

"general health and functional status; socioeconomic status; life satisfaction; and self-esteem" 

(Farquhar, 1995, p. 2). The author does not argue that these four dimensions totally evaluate the 

quality of life, but they are four essential dimensions out of a potentially unlimited number of 

features of quality of life. 

 

When it comes to health service research, “overall health” (either physical or psychological well-

being) and “functional position” are considered to be important dimensions of quality of life, 

especially for the elderly with often long-lasting illness. Accordingly, most of the theoretical 

framework for measuring the quality of life in health services research is derived from the World 

Health Organization’s definition of health that is "state of complete physical, mental and social 

well-being", with the importance of physical health and functional ability. It is important to 

remember that health is not the only measurement of quality of life. 

 

On the other hand, some researchers find this concept hard to define because it is influenced by 

both subjective and objective features. However, there is an agreement about some aspects 

including: "(a) quality of life is multidimensional; (b) quality of life is dynamic and can vary 

between individuals and within individuals during their lifetime; (c) quality of life consists of both 

objective and subjective components." (Vanleerberghe, De Witte, Claes, Schalock, & Verté 2017, 

p. 2) By assuming a complex, holistic approach and emphasizing subjective insights, values, and 

cultural backgrounds, the Quality of Life Group of the World Health Organization expresses 

quality of life as ''individual’s perception of his or her position in life in the context of the culture 
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and value system where they live, and in relation to their goals, expectations, standards and 

concerns.'' (Vanleerberghe et al., 2017, p. 2) 

 

Currently, developed countries are influenced by the increase in the aging population. In order to 

cut the cost of treatment and make their care easier, information technologies (ICT) are used as 

tools for support and progress of quality of life of the elderly (Maresova & Klimova, 2015). 

2.5.1. The impact of Assistive Technology (AT) and ICT on QoL 

According to Maresova and Klimova (2015) dementia is one of the serious aging diseases that 

elderly is suffering from. Not only the quality of their own life has been affected by this disease, 

but also imposes a big burden on their families, and caregivers. Thus, both groups are eager to use 

assistive technology (AT) and ICT for reducing this load, mentally or physically. Generally, AT 

has many advantages, such as: 

• it can help people with dementia feel independence and for people around them as well;  

• it can help manage potential risks inside and outside home; 

• it can decrease the early time that elderly enter to care homes and hospitals; 

• it can progress memory and recall; 

• it can decrease the stress on caregivers and progress the quality of patients’ lives. 

(Maresova & Klimova, 2015). 

 

In the past, AT and ICT mostly focused on the safety and security or support of caregivers, while 

currently, the goal of these technologies is to improve the quality of life of people with dementia 

(Maresova & Klimova, 2015). In a study performed by Blaschke, Freddolino, and Mullen (2009), 

ATs and ICTs were proposed as possible resources that might progress the situation of the elderly 

and their family caregivers. The researchers argued that older adults with ATs may feel safer and 

more independent, and allow them to stay longer in their homes, feel more actively involved in 

their care, reduce feelings of isolation and improve their overall sense of well-being. In addition, 

another research that focused on the use of ICTs show that they may positively influence the 

quality of life for the elderly like progressing social support and psycho-social well-being. For 

older adults who live in the home, accessing the Internet appears to improve connections with the 

outside world and may help them avoid or decrease feelings of social isolation (Blaschke et al., 

2009). 

 

A study by Jo and Song (2015) found that effective nursing intervention is an important factor to 

slow down the progression of dementia and improve quality of life. One of the effective 
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interventions was Reminiscence Therapy (RT). RT includes the discussion of past events with 

another person or group. The aim is to extract memories, stimulate mental activity and progress 

well-being. Reminiscence is frequently helped by props such as videos, photographs and familiar 

things from the past. It might be appropriate for people with dementia because they typically have 

a better memory for the distant past than for recent events. (Woods, Spector, Jones, Orrell & 

Davies, 2005). 

 

Moreover, other factors that could affect the quality of life of elderly patients are facility condition, 

type of housing, family, and economic status. When the elderly is living at home, their privacy is 

guaranteed, and they can control the environment by themselves. Consequently, these people seem 

to have a higher quality of life than elderly people who live in care facilities. The reasons for the 

low quality of life of the elderly who live in care facilities are rapid environmental changes and 

breakup of families. Jo and Song (2015) believed that in the field of dementia still many different 

interventions should be developed for those who live in residential care facilities, such as nursing 

home (Jo & Song, 2015). 

 

According to the results of the article by Chaumona, Michelb, Bernardc and Croisiled (2014), a 

new technological environment (i.e. software, entry systems and the presentation of the 

information) had a positive effect on the quality of life for the elderly. ICTs not only provide a 

person with new skills such as physical, intellectual, and social aptitudes, but also, they provide 

the opportunity for creating new feature-oriented plans. They believed that the training sessions, 

providing help and support, and implementing new devices helped their patients to enhance a 

feeling of achievement. They also mentioned that, those patients with prior experience in ICT have 

more confidence and the level of using the new devices. 

 

In another research study, which focused on the factors that affect quality of life from the 

perspective of people suffering from dementia, the result showed that four factors and the 

experience that each person had about connectedness or disconnectedness within every factor 

influenced quality of life "according to relationships (together vs alone), agency in life today 

(purposeful vs aimless), wellness perspective (well vs ill), and sense of place (located vs unsettled)" 

(O’rourke Duggleby, Fraser & Jerke, 2015, p. 1). Two key outcomes for good or inferior quality 

of life were happiness and sadness (O’rourke et al., 2015). 

 

For the elderly with age-specific barriers, like impaired mobility, vision, and hearing, ICT and 

social networking services allow governments to transfer telecare services to older people and their 



 14 

family members. Thus, electronically connecting individuals to the society improve their quality 

of life. In addition, accessing and effectively using ICT-based networks help the elderly to gain 

power and control over decisions that influence the quality of their lives (Hur, 2016). 

2.6. Health care professionals’ perspective on eHealth 

Gulzar, Khoja and Sajwani (2013) presented nurses’ perspectives on the effectiveness of eHealth 

interferences. According to this study, nurses mentioned that the use of eHealth improved their 

knowledge about information and communication technology. Also, nurses defined eHealth as a 

key to decrease their professional isolation as they were exposed to new information by 

teleconsultation and eLearning.  In addition, nurses found eHealth experiences beneficial and 

challenging in terms of providing patients care. 

 

A study related to healthcare professionals’ perspective, the main motivation for using ICT was 

the possibility of increasing the ability of the elderly to live in their own homes more 

independently for a longer time by using the ICTs (Gjestsen, Wiig & Testad, 2014). 

 

Another study focused on a Monitor-Dementia Portal (eHM-DP), which is a user sensitive and 

interactive web portal for dementia care developed by the European eHealth Monitor. The aim of 

eHM-DP is to provide targeted support for healthcare professionals and informal caregivers of 

people who suffered from dementia (Schaller et al., 2016). Schaller et al. (2016) stated that most 

of the professionals considered that this web portal could decrease caregiver burden. In other 

words, the eHM-DP provides access to related and complete information for both professional 

groups and informal caregiver (family, friends, etc.) to progress medical care and to prevent the 

burden of the caregivers. The latter aspects are encouraging with regard to the reduction of 

hospitalizations and institutionalizations which leads to positive health economic impact (Schaller 

et al., 2016). 

 

A study by Siegel, Hochgatterer, and Dorner (2014) related to Ambient Assisted Living (AAL), 

investigated the concepts of products and services which combine new technologies and the social 

environment to improve quality of life. The authors expressed that AAL and assistive technologies 

can have a useful influence on several areas of QoL and elderly care. From the professionals’ 

perspective the most stressing problems that the old people face are the decline of movement, 

sensory abilities, and dementia diseases. If AAL solutions can be adjusted to the elderly’s need 

and compensate for their problems it can allow elderly people to live a self-determined life (Siegel, 

Hochgatterer & Dorner, 2014). 
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Organizational barriers such as the structure of healthcare organizations, tasks, people, policies, 

incentives and information and decision processes should be considered for implementing health 

information technology (HIT). These barriers can be divided into two major categories; human 

and financial barriers (Lluch, 2011). Although, using health information systems, electronic 

medical record, telecare, have positive effects, there are still legal, ethical, design and adoption 

problems. These problems should be resolved for better result. (Botsis & Hartvigsen, 2008; 

Khalifa, 2013).  

 

3. Research methodology 

This section describes the methods that were used to conduct the research. It includes research 

setting, research approach, data collection methods, and the ethical consideration for the 

research. 

3.1. Research setting 

This thesis is part of a European union (EU) project with patients from four countries; Sweden, 

Italy, Israel and Spain concerning improving quality of life of the elderly with MCI and MD at 

their own home. Quality of life and healthcare professionals’ perspectives were part of the 

responsibilities of Centre of Healthcare Improvement at Chalmers University of Technology as a 

partner to the project. The project setting is explained in the following section.  

Digital Environment for Cognitive Impairment (DECI)  

The objective of the DECI project is to define an innovative business model to provide assistive 

service to elderly with MCI or MD in their own home. It is expected that the ICT-enabled services 

will positively affect the quality of life and independent living of the patients along with the 

improvement of the medical condition. Beside patients’ well-being, the DECI’s goals are to 

analyze whether the burden of the caregiver’s life could be reduced by these technologies. There 

were five countries involved in the project, Italy, Sweden, Spain and Israel and Netherlands (the 

latter only for the technical part). The participants of DECI are not only multinational but also 

multifunctional. For instance, Maccabi Healthcare Services in Israel was responsible for both 

clinical and technical parts of the project. Table 1 presents the list of the organizations involved 

in the project and their participation domains. 
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Name of the organization Participation Domain Country 

Fondazione Politecnico di Milano (FPM) Coordinator and 

Research partner 

Italy 

Fondazione Don Carlo Gnocchi ONLUS (FDG) Clinical Partner Italy 

Consoft Sistemi Spa (CS) Technical Partner Italy 

Centre for Healthcare Improvement- Chalmers 

University of Technology (CHI) 

Research Partner Sweden 

Skaraborg Hospital Group (SHG) Clinical Partner Sweden 

Hospital Universitario de Getafe- Servicio de 

Geritaría (HUG) 

Clinical Partner Spain 

Maccabi Healthcare Services (Maccabi) Clinical and technical 

partner 

Israel 

Roessingh Research and Development (RRD) Technical Partner Netherlands 

Table 1 List of the organizations involved in DECI 

There were three technological services in total designed by three technical partners that were 

introduced in the four pilot countries. These technologies were named as 1) integrated care 

platform, 2) user activity and monitoring system, and 3) user coaching and training system (see 

Figure 1). 

 

The integrated care platform would enable communication among the different care providers, 

patients and informal caregivers through information sharing. This platform also included the 

cognitive exercise module, expected to help the patients to improve their cognitive functioning. 

 

The User activity and monitoring system would record the patient’s daily movement inside and 

outside of the house within a particular range. This technology would not interact with patients 

but monitor them and provide signals to the informal caregivers, including falls alert. 

 

The User coaching and training system provided a set of exercising videos that would help 
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patients to be physically active. 

 

All these technologies was combined into a single platform and the combination of all the 

technology-enabled services was defined as the DECI solution in this study. A dedicated care team 

led by the case manager was responsible for conducting the whole care service including the 

technologies at each pilot site. 

 

 

Figure 1 DECI Technologies 

In each country, the evaluation was performed considering three patient’s groups: 

• Control group: 

The care received by the control group in each pilot would be the routine care from 

each local site. Patients from the control group did not receive any technology used in 

DECI. 

• Intervention group 1: IT-based organizational model: 

Intervention group 1 would be related to the IT-based organizational model. Patients 

belonging to intervention group 1 received both technological (limited) and 

organizational intervention. The key organizational change was the introduction of 

the “case manager” role, who would be responsible for patient’s care coordination 

using the integrated platform. The key technological change concerned introduction 

to the IT platform, which was used for scheduling activities and meetings, and for 

communicating with specialists. Patients registered in the integrated platform received 

a tablet device and use the integrated platform. 
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• Intervention group 2 – IT-based organizational model and IT-based cognitive 

and physical training and activity monitoring: 

Intervention group 2 was the all-inclusive intervention, offering both IT-based 

organizational model and IT-based physical and cognitive exercises, and activity 

monitoring service. Patients belonging to intervention group 2 received both the 

technological (all-inclusive) and organizational intervention. Intervention group 2 will 

be divided into patients with sensors and without sensors. Based on the mobility level, 

the system could raise alerts to the doctor/nurse/therapist for patients that carried the 

sensors. 

 

DECI aims to offer a solution with the help of the advancement of the technology that not only 

improve the care given to the patients but also improve the communication among the different 

actors within the system. 

3.2. Research Strategy 

This section presents how data were generated or collected in detail (Rudestam & Newton, 2014). 

This thesis consists of two research question, one with quantitative approach and the other 

qualitative. Both approaches are described separately in the following subsections. 

3.2.1. Quantitative Data: Measurement of Quality of Life 

Measurement is the base of a quantitative research and is conducted in a systematic, controlled 

manner. Statistical tests and analyzing the differences among different groups can be performed 

base on these measures. In healthcare perspective the effectiveness of treatments can be 

determined. Something that is not measurable cannot be tested (Hagan, 2014). 

  

Data collection 

One of the research questions of this thesis and one of the main goals of the DECI project is to 

understand he effect of DECI solution on patients’ quality of life. The quality of life was measured 

by using a EuroQL-5D-5L questionnaire. It is a standard questionnaire for measuring quality of 

life of the patients and was developed by the EuroQoL group in 2005. It is translated in 130 

languages (EuroQoL Group, 2018). The questionnaire was answered by all groups of the patients, 

intervention 2, intervention 1 and control group, in all of the pilots. The questionnaire was used 

twice, first at the baseline (T0) and then after 6 months (T1). The answers to the questionnaires 

were submitted into the DECI database and data used for this part was derived from the database. 

The authors did not collect the data from the patients but had access to operator files to see the 
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answers of each patient. 

 

EuroQL-5D-5L has five dimensions: mobility, self-care, usual activity, pain/discomfort and 

anxiety/depression. There are levels from 1 to 5 for each dimension: no problems (level 1), slight 

problem (level 2), moderate problems (level 3), severe problems (level 4) and extreme problems 

(level 5). Patients were asked to answer the questions in each dimension by ticking the box next 

to the statement with the most compatibility with their health status at that moment. The digits 

assigned to each level can be converted into a 5-digit string that describes the patient’s health state. 

There is a tool offered by the EuroQoL, Group- a Crosswalk calculator, for converting those 5-

digit strings into Index Values which also can be used for calculating the quality-adjusted life 

years (QALYs). The second part of the questionnaire is the Visual Analogue Scale (VAS scale), 

which is related to the patients’ own judgment of their health at the moment of answering the 

questionnaire. This scale is from 0 to 100. 0 is the worst health state and 100 is the best. Appendix 

A presents the EQ-5D-5L questionnaire in English. 

 

Data Analysis 

First, populations from all countries were combined into one single sample. Then, results from 

samples of each four country were analyzed separately. 

 

Data related to demographics were calculated in percentages using SPSS. The reason for having 

demographic data into percentages was to facilitate the comparisons between patient groups.  

 

For measuring the EQ-5D dimensions as it was suggested in the EQ-5D user manual, the answers 

were divided into two dichotomous groups. Level 1 represented ‘no problem’ health state. Level 

2, 3, 4 and 5 represented ‘problem’ health state. 

 

SPSS software was used for the statistical analyzes. Chi-square and Fisher’s exact tests were 

performed on these data with confidence level set at 0.05. This test is applied when you have two 

categorical variables from a single population (Hair, Black, Babin & Anderson, 1992). In this 

study the categorical variables are T0 and T1. Chi-square and Fisher’s exact tests are used to 

determine whether there is a significant association between the two variables. In this context, the 

association between the effects of DECI on the health state of the patients was analyzed. 

 

The VAS scales in baseline (T0) and in follow-up stages (T1) were compared for each patient 

group. To check the significance of the changes of VAS scale results within each group, one-way 
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ANOVA test with confidence level set at 0.05 was used. Then, to check the significance of the 

results between different groups post-hoc Bonferroni test was performed on the scales. 

 

Index values are the converted version of a health state *into a single number by using the value 

sets provided by the EuroQoL Group. EQ-5D index values were calculated by Crosswalk 

calculator, which was presented by the EuroQoL group. The index values are not disease-specific, 

they represent the ‘stated preference’ of a general population of a particular countries. 

 

The index values presented in country specific value sets. For Italy, Sweden, and Israel the value 

set was not available. Therefore, for Italy, Spanish value set was chosen and for Israel and Sweden, 

Danish value set was chosen. Using the value sets of a different population (like Danish for Israel 

and Sweden, and Spanish for Italian) introduces variance that does not emerge from the actual 

patient data of the researched populations. These limitations have to be considered when 

summarizing the results of EQ-5D index values and specifying the significance of the differences 

between patient groups or different populations. Similar to the VAS scale, the significance of the 

changes was checked using one-way ANOVA with confidence level set at 0.05. Significance of 

the results between different patient groups was calculated using a post-hoc Bonferroni test. 

3.2.2. Qualitative Data: The perspective of the healthcare professionals 

One of the most important elements of eHealth adoption is how it is perceived by healthcare 

professionals. There are several barriers to eHealth adoption, such as national policies, but still 

healthcare professionals’ unwillingness to adopt solutions represents one of the main barriers for 

distribution (Li et al., 2013). 

 

Qualitative methods, such as interviews, might be able to provide a deeper understanding of an 

experience than would be obtained from a purely quantitative method. Interviews are, therefore, 

most appropriate where little is already known about the subject of the study or where detailed 

perceptions are required from individual participants (Gill, Stewart, Treasure & Chadwick, 2008). 

 

There are 40 factors identified in a systematic literature review by Li et al. (2013) which are 

important regarding the acceptance of eHealth solutions by healthcare professionals. These factors 

are grouped into seven clusters (see Figure 2). The project used this model for creating an in-depth 

                                                      
* The answers of each dimensions would be converted into a 5-digit string. This is called “health state”. For 

example, a health state 12531 means that a patient who indicates  no problem on mobility, slight problem on self-

care, extreme problem on usual activity, moderate problem on pain/discomfort and no problems on 

anxiety/depression.  
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interview about the adoption of the DECI solution by care providers. 

 

 

Data collection 

Semi-structured interviews were provided for collecting the perception and experiences of staff 

involved in DECI intervention from all pilot sites. Semi-structured interviews are consisting of 

several key questions, but it allows the interviewee and interviewer to discuss the questions in 

more details and allows respondents to elaborate on their answers (Gill, Stewart, Treasure & 

Chadwick, 2008). In addition, structured interviews are used when clarification of certain 

questions are required. However, it is suitable for limited participants. The interviewees were 

involved in care process of intervention groups 1 and 2. The interview questions were divided into 

different parts representing the clusters which were defined in the study of Li et al. (2013). 

 

The interviews were held on the last month of the intervention. Some of them were done through 

emails and some were oral interviews through WhatsApp and Skype. All the interviews were 

transcribed and translated to English. Table 2 presents the questionnaire used in the interviews. 

 

 

Figure 2 eHealth acceptance factors and clusters (Source: Health Care Provider Adoption of eHealth: Systematic Literature 

Review, Li et al (2013)) 
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Data Analysis 

Category Interview questions 

Healthcare 

provider 

characteristics 

1. Your occupational group: nurse, physiotherapist, geriatrician, 

psychiatric, occupational therapist, administrator/manager 

2. How many years have you worked in your current job? 

3. Your age group: 16-30; 31-50; 51+65; 66+ 

4. Gender: male/female 

5. What is your experience with information technologies: 

Experienced user; Intermediate user; Basic user; No experience 

Performance 

expectancy  

Perceived usefulness and needs: 

6. What did you like best in the care you provided? 

7. What should be improved in the care process? 

Relative advantage:  

8. In your opinion, is the care process using DECI better or worse 

compared to the usual care process for MCI and mild dementia 

patients? 

9. Did you have a responsibility of a case manager during 

intervention? What  do you think about this role?  

Perceived usefulness and needs:  

10. What do you think about patient physical and cognitive training 

with the help of the system?   

11. What do you think about the watch and its usefulness to patients, 

caregivers and healthcare professionals?   

Job-Fit:  

12. Do you think that throughout intervention you were able to do your 

job to a standard you are personally pleased with? And do you 

believe that DECI helped you improve your job performance?   

13. On average, how many hours a week have you normally worked 

specifically on the DECI intervention? Throughout the DECI 

intervention, could you manage all time demands at work?   

Effort expectancy  

Perceived ease of use:  

14. Was the technology easy to understand and use?   

15. Were the instructions and training sufficient?   

Perspectives  
16. Would you like to use the DECI system in the future? (Discuss the 

reason of the answer).  

Other comments  
17. Do you have any other insights or concerns regarding DECI system 

or intervention? (Privacy, security, suppliers, cost, etc.)  

Table 2 Healthcare professional's perspective Interview questions 

Table 3 Interview questions for healthcare professionals’ perspective 
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Coding interviews are mostly recognized as a common step in the interview analysis process. 

However, there is not a universal way to do the coding procedure (DeCuir-Gunby, Marshall, 

McCulloch, 2011). Therefore, the project team developed a coding model for analyzing the 

interviews of healthcare professionals’ perceptions about DECI care model and for patients’ 

perceptions to make the analysis aligned. 

 

Codes are tags or labels assigned to phrases, sentences, or paragraphs that are connected to a 

specific context or setting and can be generated from the theories that guide the research. This 

method of coding is called theory-driven coding (DeCuir-Gunby, Marshall, McCulloch, 2011). In 

the case of analyzing the perception of healthcare professionals and patients of DECI care, the 

coding model was a model from concepts included in four prominent theoretical models of 

adoption and acceptance of technologies and services, Diffusion of Innovation by Rogers (2003), 

Technology Acceptance Model by Davis (1989), Service Quality Framework known as 

SERVQUAL by Parasuraman, Zeithaml, and Berry (1985), and Product Quality Framework by 

Garvin (1987). 

 

The analysis of the interviews was performed by means of the NVivo Software. NVivo is a 

qualitative data analysis computer software package developed by QSR international. The final 

codes created and used in the analysis were: performance, features, aesthetics, product reliability, 

ease of use, usefulness, compatibility, responsiveness, assurance, empathy, service reliability, 

tangibles, trialability, observability, relative advantage, and perceived quality. The list of codes 

and their description used in the analysis are presented in Appendix B. 

 

The analysis of the qualitative data was done through comparison of the key statements in each 

code from all the interviewees. The emergence of common patterns in giving meaning and 

perceiving experiences were looked for. 

3.3. Literature Review 

The literature review performed in this thesis was used to analyze the results of the project and to 

provide definitions of significant constructs used in the thesis. 

 

To collect the articles, databases such as PubMed, Scopus, and Google Scholar were used. Since 

using ICT in healthcare is a new phenomenon, the range of the article were decided to be between 

2007 to 2018. In PubMed there was a possibility to limit the age of the intervention groups; 

therefore, the 65+ range was selected for finding articles in healthcare and ICT which considered 
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only persons of 65 years and older, just as the respondents in the main project. There were main 

keywords in each area related to the research questions but also main keywords to combine them 

with each other and get the right articles which were related to the topic of this thesis. After finding 

the articles, they were selected based on the content of the abstract. In the end there were 100 

articles related to the topic which could be used for the literature review. Table 4 show the 

keywords used in the process of searching for articles.  

 

Main Keywords Examples of Combined Keywords 

Quality of Life, Healthcare professionals’ 

perspective, MCI, MD, Technology, ICT, 

Healthcare, Elderly, 

elderly’s Quality of life, concepts of quality of life, 

ICT for elderly, ICT in Healthcare, ICT-enabled 
healthcare, elderly with Mild Cognitive 

impairment, technology and healthcare, etc. 

Also, combination two or three together, i.e. ICT+ 

Technology+ Healthcare+ elderly. 

Table 4- Keywords 

3.4. Research ethics 

“Ethics is an understanding of the nature of conflicts arising from moral imperatives and how best 

we may deal with them” (Avasthi, Ghosh, Sarkar, & Grover, 2013, P.1). 

 

In medical research ethics manage the conflicts of interest across different levels. There are 

guidelines for standardized ethical practice worldwide. One of these guidelines is the declaration 

of Helsinki, which is a set of guidelines that was adopted by the 18th World Medical Association 

(WMA). This guideline contained 32 principles, focused on (Avasthi et al, 2013): 

• Informed consent 

• Confidentiality of data 

• Vulnerable population 

• Requirement of a protocol 

 

Informed consent  

The participants in the research should be informed about the nature of the project or research and 

the possible consequences of the tests, then they should make an independent choice without any 

effect of the treating doctor, whether to participate in this research or not. Using an information 

sheet to all of people who participated in the project is one of the most effective way to address 

the informed consent (Sanmukhani & Tripathi, 2011). 
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Confidentiality 

The data that have been collected during the research purpose should be kept confidential to avoid 

disclosure of the involved participant’s identity and should not be revealed without any legal 

scientific reasons (Sanmukhani & Tripathi, 2011). 

 

Vulnerable population 

Vulnerable population refers to people who are unable to protect their own interests. Very poor 

people, illiterate patients, children, prisoners, pregnant women, terminally ill patients, students, 

employees, and the elderly are samples of vulnerable populations. The declaration of Helsinki 

mentions that using a vulnerable group in medical research is reasonable only when the research 

is for their health needs or their priorities and also when there is no possibility to do the research 

with a non-vulnerable group. Moreover, this group should be benefited from the results of the 

research (World Medical Association, 2001). 

 

In the DECI project the vulnerable group of population were the elderly people with MCI and 

dementia, with certain needs. Therefore, the ethical analysis considered the specific concerns 

related to this population, such as: 

• Personal dignity 

• Patient data monitoring by other people 

• Access to the service 

• Future affordability of the service 

 

For this thesis, awareness, anticipations, documentation, and reflections have been part of the 

research work based on of the advice from Miles and Huberman (1994). In all parts of the data 

collection such as interviewing the healthcare professionals, observing patients’ data and using 

documents of the DECI Project, proper permission was taken. Also, the data for the analysis and 

writing the report were used so that privacy and safety of the participants would remain 

undamaged. Furthermore, all the calculations, graphs, statistics, and interview transcription were 

examined by the responsible member of the project in order to align it with DECI ethical concerns. 
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4. Results 
In this chapter, all the quantitative results from the interventions are outlined in section 4.1 and 

the results from the interviews are presented in section 4.2. 

4.1. Quality of Life 

This section is dedicated to the results derived from the quality of life questionnaires. First, all 

four countries were combined into one group to see a holistic view of quality of life of the whole 

population in the study. Second, each country’s results are brought individually. 

4.1.1. All pilots combined 

Patients Characteristics 

All pilots combined consisted of 124 participants. The mean age of all the sample size was 

77.25±6.04 years old, with 58.06% female (mean age 78.26±5.93) and 41.94% male (mean age 

75.85±5.96). In this sample, 25% belonged to control group (31 people), 34.68% to Group 1 (43 

people), and 40.32% to Group 2 (50 people). In terms of their ICT literacy, among the combined 

Control group, 64.52% had some experience with ICT (from basic to experienced) and 35.48% 

had no experience with ICT. In the combined Group 1, 60.47% were experienced user of ICT 

while the rest (39.74%) had no experience with ICT or they were intermediate and basic users. In 

the combined Group 2, 58% were experienced users of ICT, the rest had no experience with ICT 

or they were intermediate and basic users. Table 5 represents characteristics of each patient group. 

 

 

 

Table 5 Characteristics of all pilots combined divided by intervention groups (%) 

EQ-5D-5L Dimensions 

The following figure represents proportions of users in ‘problems’ or ‘no problem’ state in EQ-

5D dimensions at baseline (T0) and after 6 months of intervention (T1) in all patient groups.  

 

 

F M Basic user

Experienced 

user

Intermediate 

user No experience Alone

With another 

elderly

With 

Child/Younger 

Family

Row N % Row N % Row N % Row N % Row N % Row N % Row N % Row N % Row N %

Control Group 79.48 5.46 58.06% 41.94% 6.45% 22.58% 35.48% 35.48% 35.48% 54.84% 9.68%

Group 1 77.30 6.97 60.47% 39.53% 4.65% 60.47% 11.63% 23.26% 41.86% 51.16% 6.98%

Group 2 75.82 5.14 56.00% 44.00% 4.00% 58.00% 22.00% 16.00% 32.00% 64.00% 4.00%

ICTLiteracy LivingSituation

Mean

Standard 

Deviation

Age Gender
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Figure 3 Dichotomous dimension (%) All pilots combined 



 28 

In most of the results in different dimensions there were no enough evidence to show any 

statistically significant change in proportions of people reporting their health states: 

• Mobility: Group 2: 𝜒2(1)=0.045, p=0.832; Group 1: 𝜒2(1)=0.205, p=0.651; Control group: 

𝜒2(1)=1.253, p=0.263. 

• Self-care: Group 2: Fisher’s exact test p=1; Group 1: 𝜒2(1)=0.281, p=0.596 Control group: 

Fisher’s exact test p = 0.707. 

• Usual activity: Group 2:𝜒2 (1)=0.508, p=0.476; Group 1: 𝜒2 (1)=0.195, p=0.659; Control 

group: 𝜒2(1)=0.876, p=0.349. 

• Pain/discomfort: Group 2: 𝜒2(1)=0.372, p=0.542; Group 1: 𝜒2(0.054)=0, p=0.816. 

Control group: 𝜒2(1)=4.168, p=0.041. 

• Anxiety/depression: Group 2: 𝜒2 (1)=0.360, p=0.548; Group 1: 𝜒2 (1)=1.675, p=0.196; 

Control group: 𝜒2(1)=1.613, p=0.204. 

 

Based on the results, the difference of proportions between T0 and T1 was inconclusive in two 

intervention groups. In Pain/Discomfort dimension of Control group, statistical significance of an 

increased proportion of people reporting more ‘problems’ after six months was observed.  

However, from the descriptive point of view, after 6 months, proportion of patients who have 

reported ‘no problem’ in different dimensions were the following: 

• Mobility: Group 2: decreased by 2%; Group 1: decreased by 4,65%; Control group: 

decreased by 12,90%. 

• Self-care: Group 2: decreased by 2%; Group 1: increased by 4,65%; Control group: 

decreased by 3,23%. 

• Usual activity: Group 2: increased by 4%; Group 1: increased by 2,33%; Control 

group: decreased by 3,23%. 

• Pain/discomfort: Group 2: decreased by 6%; Group 1: increased by 2,33%; Control 

group: decreased by 25,81%. 

• Anxiety/depression: Group 2: increased by 10%; Group 1: increased by 13,95%; 

Control group: increased by 9,68%. 

 

The best result for positive changes in proportion of people reporting ‘no problems’ was in Group 

1. The proportion of people reporting ‘no problem’ increased in all dimensions except in 

‘Mobility’. There was only one statistically significant increase. Proportion of the people who 

reported ‘problem’ in the Pain/Discomfort dimension was statistically significant increase by 

25,81% in Control group. Although there was change in intervention groups, they were not 
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statistically significant. 

EQ-5D VAS 

Control group 

N=31 Median Mean SD SE 

Baseline 75 75.16 17.72 3.18 

25th percentile 70    

75th percentile 90    

Follow-up 75.00 70.97 18.99 3.41 

25th percentile 50    

75th percentile 85.00    

Group 1 

N=43 Median Mean SD SE 

Baseline 80 74.07 18.36 2.80 

25th percentile 65    

75th percentile 90    

Follow-up 80 71.16 20.26 3.09 

25th percentile 55    

75th percentile 90    

Group 2 

N=50 Median Mean SD SE 

Baseline 80 74.03 18.02 2.55 

25th percentile 60    

75th percentile 87.25    

Follow-up 80.00 71.98 18.85 2.67 

25th percentile 60    

75th percentile 81.25    
Table 6 EQ-5D VAS Scale Descriptive Statistics (All pilots combined) 

There was no statistically significant difference (p<0.05) in mean EQ-5D VAS scores between T0 

and T1: Group 2: p=0.580; Group 1: p=0.488; Control group: p=0.372. However, from the 

descriptive point of view, mean scores for all three patient groups decreased which indicated worse 

‘health today’: decrease by 5.58% in Control group, 3.92% in Group 1, and 2.77% in Group 2. 

The highest decrease was in Control group, and the lowest was in Group 2. However, the result 

was not statistically significant. 

 

Bonferroni adjustment for pairwise comparisons between the patient groups showed that mean 

changes between T0 and T1 were not statistically significant between the groups (p=1). 
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EQ-5D Index value 

Control group 

N=31 Median Mean SD SE 

Baseline 0.857 0.85606 0.16171 0.02904 
25th percentile 0.751     
75th percentile 1     
Follow-up 0.887 0.75742 0.28549 0.05128 
25th percentile 0.648     
75th percentile 0.914     
Group 1  

N=43 Median Mean SD SE 

Baseline 0.787 0.7676 0.16978 0.02589 
25th percentile 0.687     
75th percentile 0.859     
Follow-up 0.802 0.81242 0.14201 0.02166 
25th percentile 0.68     
75th percentile 1     
Group 2 

N=50 Median Mean SD SE 

Baseline 0.824 0.8229 0.13541 0.01915 
25th percentile 0.756    
75th percentile 0.914    
Follow-up 0.8435 0.81696 0.15203 0.0215 
25th percentile 0.737    
75th percentile 0.91    

Table 7 EQ-5D Index Value descriptive statistics (all pilots combined) 

 

There was no statistically significant difference (p<0.05) in mean EQ-5D Index value between T0 

and T1: Group 2: p=0.837; Group 1: p=0.188; Control group: p=0.099. However, from the 

descriptive point of view, mean scores for two patient groups decreased: decrease by 11.52% in 

Control group, 0.72% in Group 2. An increase was observed in Group 1 by 5.84%. 

 

Bonferroni adjustment for pairwise comparisons between the patient groups showed that mean 

changes between T0 and T1 were statistically significant between Control group and Group 1 

(p=0.008). Other groups comparisons did not have any significant result: Control group with 

Group 2 (p=0.131), and Group 1 and Group 2 (p=0.666). 

Summary  

From the descriptive point of view most of the patients who reported ‘no problem’ in EQ-5D 

dimensions with positive change of proportions from T0 to T1 belonged to Group 1. However, all 

the results for Group 1 were statistically insignificant. The negative change in proportions among 

people reporting ‘no problem’ in EQ-5D dimensions in Group 2 was less than in other groups. 

However, all the results were statistically insignificant. The highest decrease in proportion of 
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people with ‘no problem’ status belonged to Control group with Pain/Discomfort results that was 

statistically significant. 

 

 
Changes in proportions reporting ‘no problem’ between T0 and T1 

Dimensions Control group Group 1 Group 2 

Mobility -12,9% -4,65% -2% 
Self-care -3,23% 4,65% -2% 
Usual Activity -3,23% 2,33% 4% 
Pain/Discomfort -25,81% 2,33% -6% 
Anxiety/Depression 9,68% 13,95% 10% 
 
Changes in mean values between T0 and T1 

 Control group Group 1 Group 2 
VAS scale -5,58 -3,92 -2,77 
Index Value -11,52 5,84 -0,72 

Table 8 EQ-5D summary (all pilots combined) 

4.1.2. Italian pilot 

 

Patients Characteristics 

Italian sample consisted of 64 people with mean age 79.69±5.02 years, with 62.50% female (mean 

age 80.37±4.31) and 37.50% male (mean age 78.58±5.95). The only control variable used in the 

analysis was the patient group. In Italy, 26 people belonged to control group (40.60%), 17 people 

to Group 1 (26.60%), and 21 people to Group 2 (32.80%). Table 8 represents characteristics of 

each patient group. 

 

Table 9 Characteristics of each group (%) Italy 

EQ-5D-5L Dimensions 

Figure 4 represents proportion of users in ‘problems’ or ‘no problem’ state in EQ-5D dimensions 

at baseline (T0) and after 6 months of intervention (T1) in every patient group. 
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Figure 4 Dichotomous dimension (%) Italy 
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In most of the results, there is not enough evidence to suggest that there was a statistically 

significant change in proportions of people reporting different health states in different 

dimensions: 

• Mobility: Group 2: 𝜒2(1)=1.109, p=0.292; Group 1: 𝜒2(1)=0.125, p=0.724; Control group: 

𝜒2(1)=2.185, p=0.139. 

• Self-care: Group 2: Fisher’s exact test p=1; Group 1: 𝜒2 (1)=0.567, p=0.452; Control 

group: Fisher’s exact test p = 0.703. 

• Usual activity: Group 2: Fisher’s exact test p=0.606; Group 1: 𝜒2 (1)=0.515, p=0.473; 

Control group: 𝜒2(1)=0.433, p=0.510. 

• Pain/discomfort: Group 2: 𝜒2(1)=0.095, p=0.758; Group 1: 𝜒2(1)=0, p=1. Control group: 

𝜒2(1)=4.923, p=0.027. 

• Anxiety/depression: Group 2: 𝜒2 (1)=0.096, p=0.757; Group 1: 𝜒2 (1)=0.472, p=0.492; 

Control group: 𝜒2(1)=0.693, p=0.405. 

 

Based on the results, the difference of proportions between T0 and T1 was inconclusive in two 

intervention groups and in the Control group in Pain/discomfort dimension there was statistical 

significance of an increased proportion of people reporting more ‘problems’ after six months.  

From the descriptive point of view proportion of patients who have reported ‘no problem’ in 

different dimensions were as follow: 

• Mobility: Group 2: increased by 14,28%; Group 1: increased by 5,89%; Control group: 

decreased by 19,23%. 

• Self-care: Group 2: decreased by 4,76%; Group 1: increased by 11,76%; Control group: 

decreased by 7,70%. 

• Usual activity: Group 2: increased by 9,52%; Group 1: increased by 11,76%; Control 

group: decreased by 7,69%. 

• Pain/discomfort: Group 2: decreased by 4,76%; Group 1: no change; Control group: 

decreased by 30,77%. 

• Anxiety/depression: Group 2: increased by 4,76%; Group 1: increased by 11,76%; Control 

group: increased by 11,54%. 

 

For the sample analyzed, differential changes in the proportion of people reporting ‘no problems’ 

showed the best result in Group 1. However, it was not statistically significant. The biggest 

increase which was statistically significant was in ‘problems’ of pain/discomfort showing an 

increase of proportion by 30,77% in the Control group, while the intervention groups had a smaller 
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change or no change which was not statistically significant. For most of the results, the difference 

of proportions between T0 and T1 was inconclusive. 

EQ-5D VAS 

Control group 

N=26 Median Mean SD SE 

Baseline 80 77.69 17.56 3.44 

25th percentile 70    

75th percentile 91,25    

Follow-up 77.50 71.92 19.55 3.83 

25th percentile 50    

75th percentile 90    

Group 1 

N=17 Median Mean SD SE 

Baseline 75 73.24 20.31 4.92 

25th percentile 60    

75th percentile 90    

Follow-up 70 65.59 23.84 5.78 

25th percentile 43    

75th percentile 85    

Group 2 

N=21 Median Mean SD SE 

Baseline 80 75.48 19.29 4.21 

25th percentile 60    

75th percentile 92    

Follow-up 70 65.24 18.47 4.03 

25th percentile 50    

75th percentile 80    
Table 10 EQ-5D VAS Scale Descriptive Statistics (Italy) 

There was no statistically significant difference in mean EQ-5D VAS scores between T0 and T1: 

Group 2: p=0.087; Group 1: p=0.322; Control group: p=0.268. But, from the descriptive point of 

view, mean scores decreased in all groups: decrease by 7.42% in Control group, 10.44% in Group 

1, and 13.5% in Group 2. Although, the result is not statistically significant, descriptively, 

indicates a lower ‘health today’ reported after 6 months. 

 

Bonferroni adjustment for pairwise comparisons between the patient groups showed that mean 

changes between T0 and T1 were not statistically significant between the groups (p=1). 
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EQ-5D Index value 

Control group 

N=26 Median Mean SD SE 

Baseline 0.87200 0.86235 0.15889 0.03116 

25th percentile 0.72800    

75th percentile 1    

Follow-up 0.81800 0.73238 0.30036 0.05890 

25th percentile 0.50600    

75th percentile 0.88700    

Group 1  

N=17 Median Mean SD SE 

Baseline 0.78100 0.73206 0.19888 0.04823 

25th percentile 0.55100    

75th percentile 0.79900    

Follow-up 0.80000 0.81147 0.15391 0.03733 

25th percentile 0.64000    

75th percentile 1    

Group 2 

N=21 Median Mean SD SE 

Baseline 0.91000 0.87119 0.10494 0.02290 

25th percentile 0.71900    

75th percentile 0.91000    

Follow-up 0.91000 0.84314 0.17511 0.03821 

25th percentile 0.73100    

75th percentile 1    
Table 11 EQ-5D Indext Value Descriptive Statistics (Italy) 

There was no statistically significant difference in mean EQ-5D index value between T0 and T1: 

Group 2: p=0.533; Group 1: p=0.202; Control group: p=0.057. Although the result is not 

statistically significant, from the descriptive point of view, mean scores decreased in two groups: 

decrease by 15.07% in Control group, and 3.21% in Group 2. Increase was observed in Group 1 

by 10.84%. 

 

Bonferroni adjustment for pairwise comparisons between the patient groups showed that mean 

changes between T0 and T1 were statistically significant between the Control group and Group 1 

(p=0.034). Other groups’ comparisons did not give significant results: Control group with Group 

2 (p=0.543), and Group 1 and Group 2 (p=0.613). 
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4.1.3. Swedish pilot 

 

Patients Characteristics 

Swedish sample for Quality of Life analysis consisted of 39 participants with mean age 

74.31±6.86. 48.72% participants were female (with mean age 76.52±7.68 years) and 51.28% were 

male (with mean age 72.20±5.09 years). The only control variable used in the analysis was the 

patient group. Group 2 included 20 participants (51%) and Group 1 included 19 participants 

(49%). No control group participants had complete data of Quality of Life at the moment of the 

analysis, therefore, they were not included in the analysis. 

 

 

Table 12 Characteristics of each group (%) Sweden 

EQ-5D-5L Dimensions 

Figure 5 represents proportion of users in ‘problems’ or ‘no problem’ state in EQ-5D dimensions 

at baseline (T0) and after 6 months of intervention (T1) in every patient group. 
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Figure 5 Dichotomous dimension (%) Sweden 
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In most of the results, there is not enough evidence to suggest there has been a statistically 

significant change in proportions of people reporting different health states: 

• Mobility: Group 2: 𝜒2(1)=0.117, p=0.732; Group 1: 𝜒2(1)=0.125, p=0.723.   

• Self-care: No change.   

• Usual activity: Group 2: 𝜒2(1)=0.110, p=0.740; Group 1: 𝜒2(1)=0.102, p=0.749.   

• Pain/discomfort: Group 2: Fisher’s exact test, p=1.00; Group 1: 𝜒2(1)=0.476,  p=0.490.   

• Anxiety/depression: Group 2: 𝜒2(1)=0.00, p=1.00; Group 1: 𝜒2(1)=0.902,  p=0.342. 

 

Based on the results, the difference of proportions between T0 and T1 was inconclusive in the two 

intervention groups. However, from the descriptive point of view, after 6 months, proportion of 

patients who have reported ‘no problem’ in different dimensions were as follow:   

• Mobility: Group 2: decreased by 5,26%; Group 1: decreased by 5%.   

• Self-care: no change. 

• Usual activity: Group 2: decreased by 5,26%; Group 1: increased by 5%.   

• Pain/discomfort: Group 2: decreased by 5,26%; Group 1: increased by 10%.   

• Anxiety/depression: Group 2: no change; Group 1: increased by 15%. 

 

For the sample analyzed, differential changes in the proportion of people reporting ‘no problems’ 

showed the best result in Group l; however, it was not statistically significant. 
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EQ-5D VAS 

Control group 

N=0 Median Mean SD SE 

Baseline N/A N/A N/A N/A 

25th percentile N/A    

75th percentile N/A    

Follow-up N/A N/A N/A N/A 

25th percentile N/A    

75th percentile N/A    

Group 1 

N=20 Median Mean SD SE 

Baseline 82.5 76.50 18.57 4.14 

25th percentile 66.25    

75th percentile 90    

Follow-up 82.50 77.00 16.01 3.58 

25th percentile 65    

75th percentile 90    

Group 2 

N=19 Median Mean SD SE 

Baseline 75 71.92 18.67 4.28 

25th percentile 60    

75th percentile 87    

Follow-up 80 77.58 16.13 3.70 

25th percentile 75    

75th percentile 85    
Table 13 EQ-5D VAS Scale Descriptive Statistics (Sweden) 

There was no statistically significant difference in mean EQ-5D VAS scores between T0 and T1: 

Group 2: p=0.324; Group 1: p=0.928. From the descriptive point of view, mean scores increased 

by 0.65% in Group 1, and 7.86% in Group 2 indicating better ‘health today’ after 6 months. 

However, the result is not statistically significant.  

 

Bonferroni adjustment for pairwise comparisons between the patient groups (Group 1 and Group 

2) showed that changes between T0 and T1 were not statistically significant between the groups 

(p=0.106). 
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EQ-5D Index value 

Control group 

N= 0 Median Mean SD SE 

Baseline N/A N/A N/A N/A 

25th percentile N/A    

75th percentile N/A    

Follow-up N/A N/A N/A N/A 

25th percentile N/A    

75th percentile N/A    

Group 1 

N=20 Median Mean SD SE 

Baseline 0.78700 0.77680 0.15742 0.03520 

25th percentile 0.66900    

75th percentile 0.85600    

Follow-up 0.82900 0.81670 0.13915 0.03112 

25th percentile 0.65500    

75th percentile 0.85600    

Group 2 

N=19 Median Mean SD SE 

Baseline 0.78700 0.78016 0.11637 0.02670 

25th percentile 0.63300    

75th percentile 0.79700    

Follow-up 0.78700 0.79600 0.09958 0.02285 

25th percentile 0.68800    

75th percentile 0.85900    
Table 14 EQ-5D Index Value Descriptive Statistics (Sweden) 

There was no statistically significant difference in mean EQ-5D index value between T0 and T1: 

Group 2: p=0.655; Group 1: p=0.401. From the descriptive point of view, mean scores increased 

in two groups: increase by 5.14% in Group 1, and 2.03% in Group 2. However, the result is not 

statistically significant.  

 

Bonferroni adjustment for pairwise comparisons between the patient groups (Group 1 and Group 

2) showed that changes between T0 and T1 were not statistically significant between the Group 1 

and Group 2 (p=0.410). 

4.1.4. Spanish pilot 

The sample of the Spanish pilot consisted of 8 patients with full quality of life data. When the 

sample was divided to different patient groups and different health states, it was too low for the 

statistical analyses, and Chi-square test and Fisher’s exact tests could not be calculated for the 

Spanish pilot. 

4.1.5. Israeli pilot 

The Israeli pilot consisted of 13 patients with full quality of life data. When the sample was divided 
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into different patient groups and different health states, it was too low for the statistical analyses, 

and Chi-square test and Fisher’s exact tests could not be calculated for the Israeli pilot. 

4.2. Healthcare Professionals Perspective 

Healthcare professionals’ characteristics  

A total of twelve interviews were held during the last month of the project. Nine interviews were 

held verbally using WhatsApp and Skype. For three other healthcare professionals the 

questionnaires were sent via email. Table 15 shows the distribution of the interviewees over the 

countries introduced in the study. 

 

 Total Italy Israel Spain Sweden 

Number of interviews 12 4 3 3 2 

Table 15 Distribution of interviewees 

• In Italy, two of interviewees were female, and two were male. two of interviewees fit the 

age group 16-30, and other two fit to the age group 31-50. The professions of the 

respondents were: geriatrician, social worker, neuropsychologist, clinical and 

neuropsychologist. The ICT literacy of the participants were as followed: half of them 

were experienced users, and one of them was an intermediate user and the other one was 

a basic user. three of the interviewees were involved in DECI for one year or more. Only 

one interviewee was involved in the project for two months. 

• In Israel, all the interviewees were female, and their age group was 31-50 years old. Also, 

all the participants were occupational therapists. Among the Israeli participants, two 

interviewees were experienced ICT users, and one of them was intermediate users. All 

respondents were involved in DECI project for at least six months. 

• In Spain, two of interviewees were female, and one of them was male. Three participants 

were geriatrician, and one of them was a psychologist. Regarding the ICT literacy two of 

them were experienced ICT users, and one of them was an intermediate user. Three of the 

participants were involved in DECI project more than one year, and one of them less than 

one year. 

• In Sweden, both interviewees were female, and their age groups were 31-50, and 51-65. 

Both participants were intermediate users of ICT. One respondent was a nurse, and the 

other one was a geriatrician. At the time of the interview, both interviewees had been 

involved in DECI for more than one year. 
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The most appreciated features of DECI project  

The first question in the interviews after the characteristics was about the best feature of the DECI 

care system for patients with MD and MCI. Healthcare professionals from all pilots highlighted 

the physical and cognitive training programs and the possibility of monitoring the patients’ 

performance within these features. There were also different perceptions in different countries: 

• In Italy, all interviewed professionals believed that the infrastructure and technological 

features of DECI provided an opportunity for patients to exercise at home and to monitor 

their performance. Also having a dedicated case manager who is available to answer 

questions and guide patients, builds a relationship between patient and healthcare 

professionals in a new way. 

• In Israel, cognitive and physical exercise programs were considered as the best features of 

DECI by all the interviewees. From the healthcare professionals’ point of view, the DECI 

solution introduces a new way of treating patients with MD and MCI and monitoring their 

performance. DECI offered an opportunity for patients with no computer or lack the skills 

to use it, to practice cognitive skills. 

• In Sweden, both interviewees emphasized how DECI introduced a new way of meeting 

MCI and MD patients by visiting them at home. This allowed professionals to observe 

patients’ level of functionality, and to see how they differed from one another. It helped 

forming positive relationships between patients and professionals. 

• In Spain, all the interviewed staff reported that using a DECI platform and its physical and 

cognitive exercises along with group sessions could be a better way of learning for patients. 

DECI allowed monitoring and evaluating physical and cognitive treatment. It provided an 

opportunity of easy and direct contact with patients. They also stated that DECI was less 

time consuming because patients did not need to come to the care facilities. 

 

Perceptions about the Physical activity training program 

Different pilots perceived the physical training program as very useful. Most of the interviewees 

in all four countries believed that the training program was a useful and well-functioning part of 

the DECI solution. The possibility to create a personalized training program for each patient, based 

on their health conditions, was the most appreciated feature by the interviewed healthcare 

professionals. Nonetheless, most of the interviewees said that the exercises were not challenging 

enough for the patients. 

• In Italy, an interviewee reported: “The exercises are appreciated by the patients, even if 

they are not doing things right”. It shows that patients want to be instructed for performing 
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the activities, even if they do not receive any feedback from the system or staff. Healthcare 

professionals also believed that physical programs can provide an advantage to the usual 

care system for MD and MCI patients. Safety risks were also mentioned as an issue for the 

physical activities as clinicians found some of the exercises not suitable for the elderly to 

be done without supervision due to patients’ health condition. On the other hand, some 

exercises were found less challenging for some patients. Healthcare professionals 

suggested that those activities could be done in presence of a caregiver to avoid physical 

damage. Professionals pointed out some challenges from an aesthetic perspective, such as 

navigation of the system for some patients, i.e. using a button to go to the next level or 

sending a feedback to the clinician. Improvement suggestions: Improve the button design, 

font size and color; eliminate the option which requests feedback, because patients find it 

challenging to use a keyboard. Avoid showing different levels of the physical activity, 

since patients need to focus on their own level. 

• In Israel, two of the three interviewed professionals stated that since there were not many 

appropriate alternatives for online physical training programs on the market, the DECI 

solution could fill that gap. They also believed that a structured physical training was seen 

as a new feature that clinicians have not been able to offer before DECI. However, all 

interviewed health care professionals reported that the physical exercises were too easy for 

patients with MCI who are in good physical condition. Improvement suggestions: make 

the design for change of training level more intuitive. 

• In Sweden, physical training was an aspect of the DECI solution that clinicians could not 

suggest before the study to relatively healthy people regardless of the cognitive issues. In 

addition, the exercises were perceived as useful, because there were many exercises in the 

system that are not available to perform otherwise. For example, one of the interviewees 

stated: “The ones who are in good physical shape discover that the system is really good, 

because they are using muscles that they don’t normally use when they are outside 

practicing their exercises.” Also, there was an option to personalize training programs that 

has been highly admired by staff. As these physical exercises were valued, interviewees 

also paid attention to that these training were mostly appropriate for the patient with slight 

cognitive problems. Therefore, for those patients who are in serious stages, assistance from 

health care professional was more desirable. Improvement suggestions: the reliability and 

stability of the system should be improved as well as integration with other systems. 
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• In Spain, most of the professionals mentioned that there were some videos and instructions 

for the patients in the physical training modules that made them grateful and appreciative. 

Also, the interviewees appreciated the fact that they could train the patients from a 

distance, particularly when changing the level of difficulty was necessary. In addition, they 

stated that their patients found the training program very easy and not challenging enough: 

“Some patients with higher educational level or MCI may find it too easy but this is related 

to the program, you can change the level, but from some points you cannot do anything”. 

Improvement suggestions: Adding more challenging exercises to fit a physically healthy 

MCI population. 

 

Perceptions about the Cognitive activity stimulation program 

The cognitive activity stimulation program was appreciated by most of the interviewed healthcare 

professionals. They also reported patient satisfaction with the system. The most highlighted aspect 

in this program was the ability of the system to automatically increase the level of difficulty, 

according to the progress of a patient. Additionally, both healthcare professionals and patients 

found the system easy to understand and to use. However, around half of the professionals stated 

that the system was the most challenging feature of the DECI solution because of the technical 

problems. During the project, there were some moments when both staff and patients were not 

able to log on and access the cognitive exercises. These issues could have a bad influence on 

agreement and eagerness to utilize the system in the future. 

• In Italy, all interviewees mentioned that the cognitive games can be both for MCI and MD 

patients. “Cognitive games and the theory behind them are very good. When I compare 

these games with other cognitive apps, in my experience, they are equal.” In addition, 

around half of the interviewees stated that instructions for these types of patients were easy 

to follow, and even that they could play with the cognitive game as an amusement. The 

system’s disadvantages mostly concerned log-on and technical issues. According to one 

of the professional’s opinion, translations also could be improved in the system. This issue 

has been noticed especially for somebody who experienced problems at the log-on stage. 

Improvement suggestions: improving the technical stability and simplify log-on to the 

system. 

• In Israel, most of the professionals in interview stated that cognitive games were easy to 

perform. Also, the system itself stimulated the development of the achievement level. In 

one case the interviewer mentioned that patients could be persuaded to utilize the cognitive 

games whenever it suited them “It is very comfortable because they are doing it on their 

free time”. Compared to other sites, Israel never reported log-on problems. However, they 
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paid attention to aesthetics inside the system; the patients found the buttons in the system 

difficult to work correctly, the buttons were small and could not respond well when they 

were pressed. Improvement suggestions: improve the size of the buttons for elderly to be 

more visible and they can tap on the buttons easier. 

• In Sweden, according to the professional’s opinion, the improvement of levels and the 

pace of training were appropriate for their patients. One interviewee also recognized the 

exercises to be on a level which is appropriate for MCI and MD-patients, but those patients 

with more severe stages could find the games very challenging. Regarding both 

professionals, repeating log-on problems were the major problem, and there were some 

occasions when patients logged in and suddenly were logged-out. However, these 

problems were seen among those patients who just began the project: “...we notice that 

the ones who are calling are the ones who have recently received the tablet. The ones who 

had it for 1-2 months – they don ́t call because they know.” Also, some aesthetic problems 

were stated like “jumping pictures” and language translation issues. Improvement 

suggestions: This system needs to organize more research-based guidelines about how to 

personalize the selection of games based on the patient’s unique cognitive situation. Also, 

it needs to progress log-on setting.  The last suggestion was to advance translations and 

system stability in relation to visual features in the system. 

• In Spain, according to the healthcare professionals’ opinion most of the patients 

appreciated the cognitive games. Because of the possibility to adapt a unique program for 

exercises for each patient based on his/her cognitive challenges, most of the professionals 

appreciated the exercises. Also, interviewees highly focused that cognitive games by ICT 

motivated independence of patients, and those patients do not need to visit their healthcare 

provider every time. “I can give recommendations without visiting the patients in person.” 

According to one interviewee, providing the cognitive stimulation outside of the DECI 

platform may cause the patients to take too many steps in order to reach the system. 

Improvement suggestions: Adding more integrated cognitive games within the DECI 

solution. 

 

Perceptions about the activity monitoring sensor 

The perceptions of professionals related to usefulness, compatibility to the patient needs, and 

reliability of the wearable activity monitoring sensor (watch), could be categorized into two 

groups according to similarity of views. (1) Italian and Spanish, and (2) Swedish and Israeli. 

(1) Usefulness: most of the professionals in the Italian and Spanish sites stated that not only the 

tool was valuable for monitoring the activities, but also the data collected by this tool was 
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accessible for healthcare professionals and provided information that would be difficult to collect 

and measure by other tools. In addition, it can omit some oral questions to the patients and 

caregivers. Also, according to the information in the generated report the chance of the correlation 

of physical activity to other measures has been realized. 

Compatibility with patient needs: according to one of the interviewees in Italy, the patients would 

feel calmer when they wear the watch because they were monitored. 

Reliability: the data that the watch presented was perceived as similar or more reliable than other 

tools for monitoring the activity like Fitbit or Apple Watch, according to one healthcare 

professional report. However, this presentation of data sometimes is not fully comprehensible. 

(2) Usefulness: the opinions of two sites, Sweden and Israel, are different from the rest. The 

professionals did not find the watch to be a useful technology because they could not easily verify 

patient’s adherence to the suggested time for wearing the watch. In addition, they believed that 

the market nowadays has some better tools with more features, like step calculators where data is 

displaying for the users, and that this is a vital motivator for patients to ensure adherence. 

Compatibility with patient needs: For those patients who have kept a good physical condition and 

performed regular activities, in the case of Sweden and Israel, showed less interest in wearing this 

watch. In addition, it was an additional workload for the healthcare professionals to convince the 

patients to wear the watch by calling the patients or even visiting them at home.   

Reliability: In the Swedish site, the healthcare professionals stated that the data was unreliable 

sometimes, for instance, minus steps in the report, 50 km/hour speed. In addition, whenever the 

patients kept the watch in their pockets, step counting was not working.  

Aesthetics: By considering the physical features of the watch, the perspectives of all four sites 

were the same. They reported that while the weight of the watch was acceptable by patients, the 

size was not as they found it very big. In addition, the base station was too bulky as well. Also, 

the patients mentioned that its appearance was not attractive, and they were unwilling to wear it 

during vacations or on social events like church activities, because they believed that by wearing 

it, they seemed to be a sick person.  

Suggestions for improvement:  

• Presenting a step-calculator on the display and creating a competitive to other brands 

available on the market. (Sweden)   

• Measuring other features, like blood pressure, hour of activity, sleep analysis to offer extra 

value for clinicians. (Italy)  

• Making the data easier to read for both the patients and caregivers. (Italy)   

• Design and appearance (all countries). 
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Perceptions about the integrated care platform 

Professionals did not give many comments on the integrated care platform. Generally, ICT 

experience can help patients to appreciate the platform. To introduce patients with greater ease to 

the platform and to provide them with help and support, professional healthcare providers in four 

pilots suggested different solutions: 

• In Italy, messaging function, facilitated data organization, sharing and the overall DECI 

app design were mentioned as the advantages of the platform. Generally, clinicians 

reported that the platform was easy to use even for people with less ICT experience. 

However, problems in interaction with the platform were observed for elderly patients 

such as logging into the platform or finding a right game. Also, a lot of live support were 

requested for using the platform. In the professionals’ opinion, usage of the platform was 

easy and simple. However, they believed that data entry should be simplified because 

many clicks were needed to find a patient and to track data. Furthermore, the platform 

lacked patient social and health diary and access to a patient’s path. Improvement 

suggestions given were to create more tools on the platform to relate more to services of 

particular institutions. Provide ability to access the platform directly. Aesthetics 

suggestions: font size is too small. Therefore, it should be bigger to make it more visible 

for the patients. Small keys should be eliminated (enter, login, etc.). 

• In Israel, there were some resistance by patients to agree on using the system. It was due 

to lack of ICT experiences, as reported by the clinicians. One interviewee suggested a 

visual manual for patients. She believed that this could improve usage of the system and 

cooperation by patients. In addition, some connection problems were mentioned by one 

interviewee. 

• In Sweden, the messaging function was perceived as not useful because the care model in 

Sweden relied on phone contact while case managers were on the road to the patients’ 

home. 

• In Spain, although perceiving the platform as good for handling patient information, it 

should be more interactive for patients. One of the highly appreciated features was that the 

platform optimized direct contact with patients. According to the interviewees’ statements, 

the platform requires healthcare professionals to stay alert of the messages from patients. 

This is time-consuming and require work outside of their usual schedule. However, the 

platform can save time because the patients and doctors do not need to meet face-to-face 

regularly. 
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Perceptions about the Tablet 

Perceptions regarding the tablet was different in the four countries: 

• In Italy, for older people, especially for those with low ICT experience, it was observed 

that tablets were difficult to use. The interviewees reported that patients required help and 

support by their caregivers and professionals for using tablets. According to participants’ 

perception, one of the main disadvantages that could affect the use of DECI solution in 

future, was the cost of a tablet for patients. 

• In Israel, professionals reported that if patients did not have experience with tablets, 

convincing them to use the DECI system would be hard. They also mentioned that 

sometimes the tablet could not catch the internet signal. 

• In Sweden, clinicians reported that since most patients have experience with smartphones, 

it was also easy for them to use tablets. In case of any usage issues, volunteers in different 

municipalities were hired for giving technical help at patients’ homes, such as starting the 

tablet. Despite all that, the tablet was perceived as easy to use even for the patients without 

previous ICT experience. 

• In Spain, one of the interviewees stated that it takes time for some elderly people to learn 

using a tablet. 

 

Perceptions about the role of a case manager 

All interviewees perceived the case manager as a necessary role for patients with MD and MCI. 

Being the intermediate connection between patient and service provider for answering questions 

and helping patients and caregivers to navigate through different services was considered as the 

main function of a case manager. In Italy, most clinicians believed that because the case manager 

has an overview of a patient situation, time and effort for other health care professionals can be 

saved. In Sweden, both interviewees were case managers. They believed that being a case manager 

was fun and rewarding. 

 

Influence of DECI on job performance 

Clinicians of all pilots’ sites perceived DECI as beneficial to their job. For instance, they stated 

that DECI extended their knowledge about cognitive impairment, provided them with more tools 

to enhance their work with patients and understanding their needs and status. All the interviewees 

reported that they can keep the current or increase their job performance in relation to patients 

because of the DECI solution. On the other hand, three pilots (Italy, Israel and Sweden) reported 
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an increase in workload. The healthcare professionals’ participation in the DECI care varied due 

to the different care models in each country (see table 16). 

 

 

 

• In Italy, the workload increased due to using the platform for entering the data at research 

set-up phase. 

• In Israel, managing patients’ participation (willingness to participate) in DECI was the 

reason of increased workload.   

• In Sweden, visiting patients in their homes were time consuming for healthcare 

professionals. Sometimes they had to travel more than 1,000 kilometers to visit at a 

patients’ home.  

 

Willingness to use the DECI solution in the future 

All the participants were eager to continue using the DECI model in future. They believed that 

DECI technologies can be used as a complement to the regular care that each country is offering 

at the moment. They also stated that DECI can enhance the standard treatment, the flow of 

information and the effect on patients’ cognitive performance and their overall health condition. 

5. Discussions 

According to Callaria et al., (2012) with routine physical and cognitive exercises, healthy aging 

can be enhanced. In addition, there are plenty of studies that confirmed cognitive training could 

activate capacity of the memory, attention, and planning even for the elderly who suffered from 

dementia (Callaria et al., 2012). Dementia can negatively affect the quality of life. This situation 

not only affects the patients’ quality of life, but also the caregivers and family members who take 

care of these patients. Therefore, there are valid reasons to enable elderly with moderate to severe 

dementia to be independent and live in their own homes. (Topo, 2009). 

 

In this study, DECI aimed to activate the physical and cognitive training by new ICT for the elderly 

who suffer from dementia. It could make the progress of the dementia slow for these patients. As 

a result, it was predicted that these patients can live longer alone in their homes and it causes less 

burden for caregivers and family members as well. In addition, this study was supposed to focus 

 Italy Israel Sweden Spain 

Average weekly hours 

spent in DECI 
29,3 h/week 1,5 h/week 52,5 h/week 4,3 h/week 

Table 16 Average weekly hours dedicated to DECI by Interviewees 
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on 600 patients which makes this study unique. But, unfortunately, lack of the time fell the number 

of patients to around 124 with all pilots combined. 

 

In the Quality of Life analysis, the number of patients in the 'no problem' health state in each of 

those five dimensions, expected to be increased after the DECI intervention in group 2 and group 

1 and stay the same or decrease in the control group. Accordingly, the mean index value for group 

2 was expected to be higher than the mean index value for group 1 and for group 1 higher than for 

the control group. Moreover, for the control group, no change or decrease in the mean index value 

was expected. 

 

The expected results could not be justified for the increase in the proportion of 'no problem' health 

state in five dimensions. For instance, although for Italian patients Mobility, Usual Activity, and 

Anxiety/depression were improved in group 2 and group 1, in other dimensions the proportion of 

people in 'no problem' health state decreased. However, in Italy, the proportion of the participants 

in the control group having 'no problem' health state in Pain/discomfort dimension was 

significantly decreased as expected. 

 

The authors believed that it may happen because the number of participants in each group (Group 

2, Group 1 and, cControl group) was not balanced. 

 

However, when all the data from all pilots were combined into a single sample, the expectations 

about the mean index value could be justified. There was a decrease in the mean index value of 

the control group and an increase in group 1. The comparison between these two groups was 

statistically significant, which indicates that this is not happened by chance, and the intervention 

in Group 1 has affected the results. Furthermore, the same results were seen in the Italian sample, 

as the Italian sample had a huge effect on the whole sample due to the number of participants in 

Italy. The Italian pilot had more participants than the other pilots. In Sweden, the intervention 

groups 2 and 1 had an increase in their mean index value, however, they were not statistically 

significant. 

 

The overall results showed that group 1 in both Italian and Swedish sample had better results than 

other intervention groups. Consequently, the quality of life increased for the participants in group 

1 of both pilots. The Spanish and Israeli data could not be analyzed individually due to their very 

small sample size. However, based on a study by Hyung (2015), for elderly only being involved 

in an ICT activity can be beneficial, although it cannot have a positive effect on their quality of 
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life. According to Fischer et al. (2014) for increasing elderly’s adaption to ICT solutions, the 

design problems should be solved. DECI platform had minor aesthetics problems which made it 

hard for some patients to use it. Design problems could make patients tired of using the platform 

or make their self-confidence low. The results of the study could have been affected by those 

patients who did not use the platform regularly due to the design problems it had. Elderly’s 

motivation for using eHealth services will be higher if they find them more user-friendly (Callaria 

et al., 2012). In group 1, participants did not have access to the DECI platform, therefore they did 

not have to struggle with the design problems. Patients in group 1 were also in contact with their 

case manager and were more involved in their care process. Blaschke, Freddolino, and Mullen 

(2009), believed that for patients being more actively involved in their care process can help them 

feel less isolated and increase their overall well-being. 

 

Moreover, other factors that could affect the quality of life of elderly patients are facility condition, 

type of housing, family, and economic status (Jo & Song, 2015). There could be other reasons that 

affected the quality of life analysis in this study, such as cultural differences, ICT literacy and the 

local care model. For example, the interviewed healthcare professionals in Sweden stated that the 

physical activities were too easy for the patients, but they were willing to do these activities 

anyway because the exercises were well organized. On the other hand, Israeli patients did not want 

to do the exercises because the physical activities were too easy for them, they were willing to 

have more challengeable exercises. On the contrary, the physical activity provided by DECI was 

not easy for Italian patients and doctors suggested supervision. This comparison illustrates the 

different activity culture in different countries. Physical activities can be adjusted to the activity 

norms of each country in the future.  

 

The majority of the healthcare professionals appreciated the ICT modules of the DECI solution, 

especially the possibility to monitor patients while they were in their own home. The activity 

monitoring sensor could give useful information about the patients. The main problem of this 

sensor, especially in Sweden, was that it was too big and compared to other tools, such as Fitbit 

and apple watch, it did not have pedometer and patients could not see any of their data. 

 

The cognitive and physical training program was also perceived as useful. They were also 

appreciated because of the ability to adjust the level for different patients based on their health 

profile. However, the exercises in the physical activity program were perceived as easy and less 

challenging for the patients in Israel and Sweden because they were normally active and could 

even travel by themselves. Additionally, the cognitive games, besides all the technological 
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problems, such as problem for logging into the platform or malfunctioning of the platform, was 

perceived as useful and suitable for people in their early stages of dementia. 

 

The reflections about the integrated care platform were unsure. For example, in Italy and Spain, 

the messaging function was highly appreciated and perceived as a time saver, while in Sweden it 

was considered as not useful because they already had the same feature in their local care model. 

Based on what the healthcare professionals stated about the patients’ experience with the platform, 

having more ICT experience or a prior experience with tablet or smartphones can help patients to 

use the platform more efficiently (Maresova and Klimova, 2015). 

 

Moreover, the DECI project increased the workload for healthcare professionals from all 

countries, but at the same time, they experienced a better job performance when using DECI 

platform. 

 

All in all, DECI was mostly preferred to be used as a complementary tool to the usual care system 

for people with dementia and as it was mentioned in a study by Gulzar, Khoja and Sajwani (2013), 

the platform can give nurses and doctors the ability to communicate easier, share information 

about the patients and the disease and improve their knowledge. 

5.1. Limitations 

The dedicated time to the project was not enough. The project started with 600 patients in all three 

patient groups combined. Due to the timeline of the project all the data supposed to be ready for 

analysis by the end of September 2018 after all the patients had finished their intervention and all 

data are entered in the system. However, the deadline of the project was changed to May 2018 and 

not all patients were finished by then. 

 

Many patients were not yet finished with the intervention, so only finished patients from all four 

pilots were considered as the sample of analysis. The number of patients decreased to 124, which 

was not balanced between four countries and not even between the three patient groups. 

 

Another limitation was with the interviews. There were not a lot of English-speaker healthcare 

professionals involved in the DECI project. Consequently, the participants in the project could not 

be more than twelve individuals. 

6. Conclusions 
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The general results from the Quality of Life analysis and the perception from healthcare 

professionals that were interviewed showed that DECI can be used as a complementary tool for 

the care process for dementia due to its positive effects. 

 

The project started with 600 patients at first but to the time of the analysis only 124 patients had 

finished the interventions. The results from Israel and Spain were not actually affecting the whole 

result because the number of the finished participant was too low to be able to do any analysis on 

them. Also, the results in both Sweden and Italy were not significant because of the sample size. 

In our opinion if the project could have started the analysis after finishing all the participant it 

could have had more clear results and also more analysis could have been done, such as comparing 

countries with each other. The final results for Quality of Life showed a statistically significant 

better result in group 1 in comparison to control group while no statistically significant results for 

group 2 was found. 

 

The overall perception in all countries was positive and professionals expressed willingness to use 

DECI in the future. However, the workload increased among caregivers in all sites. 

7. Future Research 

In order to expand this study, the number of participants included in the study should be increased. 

The interventions can be modified based on each country because of the cultural difference and 

ICT maturity in different countries. Furthermore, observing the patients and collecting the data 

can take time. To have a better result, the study should be continued to have more patients involved 

in the analysis. As it was mentioned in earlier chapters, the workload for clinicians was increased 

in the first phase - data entry- of the study. In future research this item can be studied to find a way 

to optimize this phase.  
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Appendix B: Codes used for interview analysis 

 
 Codes Framework Description 

Technology 

Acceptance 

Perceived 

Usefulness 

Technology 

Acceptance 

Model 

The degree to which a person believes 

that using a particular system would 

enhance his or her performance. This 

follows from the definition of the word 

useful: capable of being used 

advantageously. (Davis, 1989) 

Perceived Ease 

of Use 

Technology 

Acceptance 

Model 

The degree to which a person believes 

that using a particular system would be 

free of effort. (Davis, 1989) 

Innovation 

Diffusion 

Complexity 
Diffusion of 

Innovations 

“Complexity is the degree to which an 

innovation is perceived relatively 

difficult to understand and use” (Rogers, 

2003) 

Relative 

Advantage 

Diffusion of 

Innovations 

"Relative Advantage is the degree to 

which an innovation is perceived as 

being better than the idea it supersedes" 

(Rogers, 2003) 

Compatibility 
Diffusion of 

Innovations 

Needs, Values, and Past Experience. 

“Compatibility is the degree to which an 

innovation is perceived as consistent 

with the existing values, past experience, 

and needs of potential adopters” (Rogers, 

2003) 

Trialability 
Diffusion of 

Innovations 

“The degree to which an innovation may 

be experimented with on a limited basis. 

New ideas that can be tried on the 

installment plan are generally adopted 

more rapidly than innovations that are 

not divisible.” (Rogers, 2003) 

Obeservability 
Diffusion of 

Innovations 

“Observability is the degree to which the 

results of an innovation are visible to 

others” (Rogers, 2003) 

Service 

Related 

Service 

Reliability 
SERVQUAL 

The ability to perform the promised 

service dependably and accurately. 

(Parasuraman et al., 1988) 

Assurance SERVQUAL 

The knowledge and courtesy of 

employees and their ability to convey 

trust and confidence. (Parasuraman et al., 

1988) 

Tangibles SERVQUAL 

The appearance of physical facilities, 

equipment, personnel and 

communication materials. (Parasuraman 

et al., 1988) 

Empathy SERVQUAL 

The provision of caring, individualized 

attention to customer. (Parasuraman et 

al., 1988) 
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Responsiveness SERVQUAL 

The willingness to help customers and to 

provide prompt service. (Parasuraman et 

al,. 1988) 

New Codes 
Sercive 

Usefulness 

Code we found 

to be missing 

The degree to which a person believes 

that using a particular SERVICE would 

enhance his or her performance. This 

follows from the definition of the word 

useful: capable of being used 

advantageously. (Based on Davis, 1989) 

Product 

Related 

Product 

Reliability 

Perceicved 

Product 

Quality 

This dimension reflects the probability of 

a product malfunctioning or failing 

within a specified time period. (Garvin, 

1987) 

Performance 

Perceived 

Product 

Quality 

Involves measurable attributes, brands 

can usually be ranked objectively on 

individual aspects of performance. 

(Garvin, 1987) 

Features 

Perceived 

Product 

Quality 

The "bells and whistles" of products and 

services, those characteristics that 

supplement their basic functioning. 

Features involve objective and 

measurable attributes; objective 

individual needs, not prejudices, affect 

their translation into quality differences. 

(Garvin, 1987) 

Such as: the watch, tablet, care 

coordination, cognitive exercises, and 

physical exercises. 

Durability 

Perceived 

Product 

Quality 

A measure of product life, durability has 

both economic and technical dimensions. 

Technically, durability can be defined as 

the amount of use one gets from a 

product before it deteriorates. (Garvin, 

1987) 

Aesthetics 

Perceived 

Product 

Quality 

How a product looks, feels, sounds, 

tastes, or smells- is clearly a matter of 

personal judgment and a reflection of 

individual preference. (Garvin, 1987) 

Perceived 

Quality 

Perceived 

Product 

Quality 

Circumstances, images, advertising, and 

brand names-inferences about quality 

rather than the reality itself. (Garvin, 

1987) 

Personal 

Related 

 Personal 

Acceptance 

- Possibly Case Data 

Prior Experience 
Personal 

Acceptance 

- Case data 

Digital Literacy 
Personal 

Acceptance 

- Case data 

Positive  Positive emotions and statements. 

Negative  Negative emotions and statements. 
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Unclear  Text appears important/relevant, but does 

not match any current code 

Improvement 

Suggestions 

New code we 

found to be 

missing 
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