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Abstract 
Background. This study aims to get a better understanding of self-management in older adults who 

temporarily rehabilitate in a nursing home after a lower limb fracture and how technology can support  

self-management. The concept of self-management in these older adults is still a relatively 

underexposed area. The literature has been consulted about the Dutch word “eigen regie”. There is 

no proper English translation for “eigen regie” and that is why components were searched that could 

properly describe “eigen regie”/self-management. Based on components of self-management, 

concepts related to self-management, and the Self-Determination Theory the term self-management 

for rehabilitation came up and will be used in this research. Self-management for rehabilitation 

included the components Knowledge, Skills, Motivation, Competence, Autonomy and Relatedness.  

Participants and setting. This study was carried out in the rehabilitation wards of four nursing homes 

in the Province of Overijssel, the Netherlands. A total of nine older adults (>65 years) with a lower limb 

fracture participated in this study (8 women and 1 men, aged 79-91). During the expert-meeting a total 

of 8 researchers were present, working at: Roessingh Research and Development (RRD), 

Ziekenhuisgroep Twente (ZGT), and the University of Twente (UT). 

Methods. To investigate self-management for rehabilitation, a qualitative semi-structured interview 

study was held. The topic list, created as a guideline for the interview(s), was based on the components 

of self-management for rehabilitation. A thematic analysis was carried out for the analysis of the 

interviews. For the expert meeting, the design for lost habits was used. This design served as a tool to 

come up with a design idea for a technology that supports self-management. All the ideas and opinions 

from the expert meeting were eventually elaborated and bundled. All outcomes were reviewed and 

placed next to the literature to come up with potential ideas for technologies that fit the older adults 

and its context. 

Findings. The older adult is highly motivated in their rehabilitation process, but the components 

autonomy, knowledge, skills and competence are lacking. It is therefore hard to perform self-

management for rehabilitation. A model has been developed for explaining the relationship between 

the different components. Requirements were found for a technology that might support self-

management for rehabilitation. The technology should start the interaction. In addition, it should 

provide the lacking components; knowledge skills competence. The technology must (1) act safely or 

act like the nursing staff which gives the feeling that they can rely on it. (2) transfer knowledge  to 

overcome their knowledge gap, it should act as an extension of the older adults’ cognition. (3) be 

personalized, due to high between-patient variability in feeling of competence, the cognitive and 

physical skills. 

Conclusion. The level of self-management is low in the older adult, despite the fact that the older adult 

is highly motivated. This is mainly due to the fact that the components knowledge, skills and 

competence are lacking.  A form of technology must provide the components that are lacking, as a 

result of the feeling that no self-management can be experienced or can be performed. The model of 

self-management for rehabilitation can help to map the missing components and can make clear which 

components should be provided by technology. It will differ per older adult which component is lacking 

and to what extent. The technology must therefore be personalized.  
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1 Introduction 
The impact of hospitalization is high among the older adults. This group is often vulnerable and does 

not recover as quickly and well as a middle-aged person. This is especially the case with a lower limb 

fracture. It is suddenly not possible to walk properly and one is dependent on the nursing staff, family 

or other relatives. First an operation will take place and then rehabilitation will follow. During this 

rehabilitation period, one will learn to walk independently again, with the help of different exercises. 

It is possible to rehabilitate at home, but most older adults are already aged and therefore physically 

unable to rehabilitate at home. The rehabilitation will take place in a nursing home, this is often only 

for a certain period of time. With the help of various disciplines, for example a physiotherapist, an 

attempt is made to recover and be able to walk independently (or with the help of a wal ker) so they 

finally can go home again. If it is possible, physiotherapy takes place every day for half an hour. Outside 

the half-hour of physical therapy, everything in the nursing home is addressed and seen as 

rehabilitation. This varies from making your own coffee or walking yourself to the gym for physical 

therapy (only when the physical condition allows).  

In this study, the definition of Vilans1 was used to describe self-management: “the ability and the skills 

of a person, even in old age, to experience some degree of balance and well-being, despite age related 

losses. This in order to maintain or achieve the best possible quality of life.” There are many different 

definitions of self-management, mostly because this concept can be used in different fields of work as 

well as different situations. However, the definition of Vilans is somewhat broader and related to 

healthcare and so the elderly sector. This research is about self-management related to older adults 

who have a lower limb fracture and to what extent they can take care of themselves. It is about self-

management in their recover/rehabilitation process. Nevertheless, the concept of self-management 

in these older adults is still a relatively underexposed area. Not much is known about self-management 

in older adults in relation to their rehabilitation after a lower limb fracture. Nowadays, more and more 

technology is being used in healthcare. There are for example many different programs available in 

the field of rehabilitation, as well as programs to support older adults with dementia. Technology can 

provide support in many areas, it can give that little bit extra that we do not own as a care professional. 

Despite this abundance of technology, little is known about the support that technology can offer to 

support and stimulate self-management.  

Bringing those two knowledge gaps together this study aims to investigate the degree of self-

management in older adults who temporarily rehabilitate in a nursing home after a lower limb fracture, 

and how self-management for rehabilitation can be supported by technology. To address this, first 

background information will be gathered to find out what is already known about self-management 

(in older adults). Secondly, the concept of self-management and its components will be defined. In 

third place the self-management capabilities of the older adults and problems and omissions hindering 

proper self-management will be identified. Finally, there will be described how technology can play a 

role in solving problems caused by those omissions. To do so, interviews will be held with the older 

adults. Subsequently the results from these interviews are being used for an expert meeting to come 

to the definition of technologies. Eventually this will answer the main research question: What typifies 

a technology that supports self-management in older adults who temporarily need rehabilitation in a 

nursing home after a lower limb fracture? 
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2 Background 
In the Netherlands, the group of people of 65 or older, will increase up to 25% of the general population 

in 2050, a rise of 2.7 million in 2010 to almost 4.5 million older adults in 20502. Due to the aging 

population and longer life expectancy, the number of hip fractures will also increase, and so will the 

mortality and morbidity risk in the aging older adults.3 In 2012 more than 188,000 older adults with a 

hip fracture were treated in the Netherlands.4 Due to age-related comorbidities, older adults show a 

functional deterioration5 and also an increased one-year mortality of about 25%.6 The functional loss 

of the older adult may have the effect of among others readmission, prolonged hospital stay or transfer 

to a nursing home.7⁺8  Based on those facts and the aging population, Ziekenhuisgroep Twente (ZGT) 

based in Almelo, the Netherlands, established a Centre for Geriatric Traumatology, also called Geriatric 

Fracture Center (GFC). The GFC should improve the treatment of frail older adults with a fracture.9 In 

the background section we will talk sometimes about hip fractures instead of lower limb fractures. This 

because a lower limb fracture is a quite broad concept, it could include many different fractures. The 

hip fracture is the most common fracture after a fall in older adults, so this will make numbers more 

specific when talking about fractures.   

At ZGT, older adults with a hip fracture and aged ≥ 65 years, are admitted to the GFC since April 1, 

2008. This group of older adults will receive a multidisciplinary treatment approach, based on an 

orthogeriatric treatment model for older adults  with a hip fracture.6 Different systematic reviews have 

proven that this model has more beneficial effects, like decreased mortality rate, compared to other 

models.10⁺11 This approach is characterized by the use of multidisciplinary clinical pathways, started 

from admission to the hospital through to the outpatient clinic.6 A (clinical) pathway, also known as a 

care pathway, is typified by a tool that will be used to guide evidence-based healthcare.12 Care 

pathways minimize variance in treatment, which leads to reduced cost, increased efficiency and 

improved patient care outcomes.13 By using care pathways, you are aiming for more personalized care. 

Of all older adults there is a group, between 25.000 and 30.000, that needs rehabilitation after 

admission to the hospital, 25% of this group concerns older adults with a hip fracture.14⁺15  This geriatric 

rehabilitation takes place in skilled nursing facilities, with a comprehe nsive rehabilitation team.16 

Geriatric rehabilitation is defined as: ‘a multidisciplinary set of evaluative, diagnostic and therapeutic 

interventions with the purpose to restore functioning or enhance residual functional capability in older 

people with disabling impairments.’17 Literature shows that inpatient rehabilitation, with the focus on 

geriatric patients, has the potential to improve health outcomes related to function, admission to 

nursing homes and mortality.18 It also shows a reduction of death or admission to a nursing home by 

using a multidisciplinary approach.19But you should keep in mind that the geriatric rehabilitation is 

challenging due to age-related aspects and therefore in its coordination and continuity. A (clinical) care 

pathway should tackle those obstacles.20  

The GFC in the hospital ZGT has done a lot of research, results show a positive effect of the 

multidisciplinary approach. This positive effect is represented in  fewer complications, a decreased 

hospital mortality per patient, and less consulting of other specialisms.21 Research from Folbert et al.,22 

showed that sometimes older adults stayed longer in the hospital than necessary, waiting for 

treatment in a nursing home for geriatric rehabilitation. Once they receive geriatric rehabilitation in a 

nursing home, it seems that the likelihood that older adults aged 80 years or older can return to their 

former living situation is significantly lower than in younger patients.9  The GFC sees opportunities to 

improve the cooperation between them and different nursing homes, and so the quality of care. With 

help of the implementation of clinical pathways you will be able to monitor, control and ultimately 

research the rehabilitation process in nursing homes. 9 
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In order to do so ZGT, in collaboration with the University of Twente, started a project with three 

nursing homes near Almelo, The Netherlands called “Up and go” after a hip fracture. This project aims 

to develop a technology supported service, that monitors progress of the older adults during 

rehabilitation up to 6 months after surgery and support the older adult in their self -management with 

regard to rehabilitation.23 As a result of this project, more insight can be obtained in the duration, 

intensity, and the effects of the geriatric rehabilitation.  Interesting is that the older adult himself can 

get more personalized motivated feedback and advices. He/she is more able to optimize his/her own 

rehabilitation process, which enhances the self-management of the older adult.  

According to the current guidelines an older adult receives half-hour rehabilitation on a daily basis, 

along with a physiotherapist. In addition, the rehabilitation wards in the nursing homes try to approach 

every daily activity as rehabilitation. This varies from making their own coffee, to walking to the toilet 

instead of using a wheelchair. However, the older adults do not experience every activity as 

rehabilitation. They often feel that the only rehabilitation they get is in that particular 30 minutes with 

the physiotherapist.  

What is self-management? 

Due to the ageing population and rising health care costs, the long-term care will be reformed in the 

Netherlands. The government will put more and more emphasis on self-management of the older 

adults24. Self-management is a complex concept, and there is no clear generally accepted definition.25 

Based on the literature  it is related to many different definitions and also connected to different 

synonyms like: empowerment, self-empowerment, autonomy, self-efficacy, and perceived control. 

Those different definitions are often used interchangeably, but they also reinforce each other. It is 

most confusing in cases in which the same definition is used to refer to very different constructs.  For 

example, research of Brody et al.,26 showed improved quality of life, self-efficacy, mood and functions 

as desired outcomes of self-management. While the research of Koch et al.,27 refers to the 

predominant model, which uses the concepts of medication compliance and adherence to physician 

recommendations as desired outcomes of self-management. Often, the emphasis in health care is 

about self-management in chronic diseases.28 This concerns, among others diabetes, asthma, and 

chronic obstructive pulmonary disease (COPD). On the other hand, there is not much information 

about self-management in older adults or self-management of (frail) older adults (≥65 years of age) 

who need short term rehabilitation after a hip fracture/lower limb fracture.  

Self-management is an interesting concept and widely used in the current health care. To avoid 

ambiguity about the concept of self-management, the definition of Vilans will be used in this research. 

Vilans1, a national knowledge centre for the long-term care in the Netherlands, approached self-

management as: “ the ability and the skills of a person, even in old age, to experience some degree of 

balance and well-being, despite age related losses. This in order to maintain or achieve the best 

possible quality of life.” This definition is still quite broad and does not include the core of self-

management when we relate this to the older adults, who must rehabilitate in a nursing home. In the 

Netherlands we talk in this context about ‘eigen regie’ which is more than just the concept of self-

management. Unfortunately, there is no proper English translation of the word eigen regie. For that 

reason, we will talk in the rest of this paper about self-management.  
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Talking about self-management in rehabilitation is engaging in physical activity and has as such much 

resemblances with changing behaviour. This because the older adult cannot perform or to a lesser 

extent perform certain (physical) activities than before the lower limb fracture. The health behaviour 

of the past is often no longer adequate and will have to change too. In order to change the actual 

behaviour, there must be some motivation to change. To explain (health) behavioural changes and by 

this motivation of the older adults to do so, different theories and/or models have been designed. The 

Self-Determination Theory (SDT) is a popular and a common used theory. The focus in this theory is 

more on motivation than behavioural change itself. The SDT acquires the motivation for initiation new 

health-related behaviours and also maintaining them over time.29 In the SDT, a distinction is made 

between the intrinsic- and extrinsic motivation. This involves stimuli from internal and external  

sources. The intrinsic motivation can be enhanced by three components: competence, relatedness, 

and autonomy.30 Research from Ryan & Deci mentioned that autonomous self-regulation is central to 

the SDT, being autonomous refers to acting with a sense of volition and the experience of willingness. 

They also mention that advice or recommendations can be provided by health-care professionals in a 

autonomy-supportive way.31 Which is sometimes quite difficult, health-care professionals can be seen 

as authorities whereby words can be interpret as controlling. This is commonly seen phenomenon in 

practice. The older adults who are temporarily admitted to a nursing home, will see the health-care 

providers as an authority, which lead to more dependency. At that moment, it is not logical for the 

older adults to be autonomous, despite the fact that they are physically deteriorating. Autonomy is 

therefore an important component of the SDT, certainly when we look at the target group of this 

research; the older adults. Competence refers to the feeling that the desired activities are performed 

well. Relatedness refers then to a sense of security and intimacy.32 These are also two important 

motivational needs, related to behavioural change.  

Self-management for rehabilitation 
We can conclude that self-management is a broader concept than self-management as defined by 

Vilans. We added other components that are part of to what we call self-management. Table 1 shows 

an overview of all concepts and components related to self-management in our context. The most 

common components are knowledge, competence, motivation, and skills, which will be used in this 

study. This table has been established by a literature search for the concept of self -management and 

concepts related to this. The selection of the concepts shown in table 1 consists of self-management, 

patient-empowerment/self-empowerment, autonomy, self-efficacy, and perceived control. This 

selection took place by looking at the concepts that are most affiliated with the target group in this 

study. Subsequently, the focus was on finding components that support the different concepts. In 

addition, 3 components of the SDT were added. Because this theory is closely related to the 

behavioural changes the older adults should pass through and the associated motivation that is needed 

for this. The SDT and its components autonomy, competence and relatedness are also visible in table 

1. Finally, in this study, the following components will be used: knowledge, skills, motivation, 

competence, autonomy, and relatedness. Based on this information, more clarity will be created by 

talking from now on in this study about self-management for rehabilitation. 
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Table 1: Overview of the different concepts of self-management, the SDT and their related components 

 Author Components 

Self-management Lorig et al. (2006)33 
Battersby et al. (2003)34 

Knowledge 
Competence 

Motivation 

Knowledge 
Attitudes 

Behaviour 

 
Patient Empowerment 
& Self-Empowerment 

Angelmar et al. (2007)35 Role understanding 
Knowledge 
Skills 

- Self-efficacy 
- Health Literacy 

 

Autonomy Sherwin et al. (2011)36 Competence (can decrease in 

older adults, due to dementia) 

 
 Proot et al. (2000)37 Self-determination 

Independence 
Self-care; skil ls. 

 

Self-efficacy Hacket et al. (1981)38 & 
Usher et al. (2008)39 

Knowledge 
Skills 

Motivation 
Competence 
Confidence 
 

Perceived Control Heo et al. (2015)40 
 
 
Rodin et al. (1990)41 

Knowledge 
Barriers to 
Attitudes toward 
Competence 

 

Self-Determination  
Theory (SDT) 

Ryan & Deci (2000)30 Autonomy 
Competence 

Relatedness 

 

How to improve self-management for rehabilitation 
ICT is a potential innovation to realize more personal responsibility in health care.28 Alpay et al.,42 

mentioned that: “e-health is seen as an important technological tool in achieving self-management; 

however, there is a little evidence of how effective e-health is for self-management.”  Whereby e-

health can be explained by the definition of Eysenbach43:  

“e-health is an emerging 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. In a broader sense, the term characterizes not only a technical development, but also a 

state-of-mind, a way of thinking, an attitude, and a commitment for networked, global thinking, to 

improve health care locally, regionally, and worldwide by using information and communication 

technology.”   

Or simply explained by van Gemert-Pijnen et al.44: “as the use of information and communication 

technologies, internet-technology in particular, to support or improve health and health care.”   
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Due to the lack of evidence of how effective e-health is for self-management, it is important to mention 

the facts that can explain the relation between e-health and self-management. The Dutch government 

and patient organisations put more pressure on the citizens to stay in control of their own life and 

perform for as long as possible to be self-reliant. Technology can support this. It can support us in 

complex situations, and the health care stays accessible 45 It also seems that the current citizen has 

more interest in technologies, especially the upcoming older adults and adolescents.45 In addition, 

several studies have been carried out, related to the use and acceptance of e-health in older adults.46 

Those studies aimed that older people should age in their own home environment and community This 

because of the expected shortage of care professionals and to avoid the option of institutional care. 

There has been a reduction of nursing homes and so the institutional care, because of changes in health 

care legislation.47 An important improvement is the support of community-dwelling older adults using 

e-health. Research from Peek et al.,48 analysed focus groups involving different stakeholders: older 

adults, care professionals, managers, technologists, and policy advisors and policy makers. From this 

point of view, of all stakeholders, it appears that implementation of technology is successful when: (1) 

older adults’ needs and wishes are prioritized during development and deployment of the technology, 

(2) the technology is accepted by older adults, (3) the technology provides benefits to older adults, and 

(4) favourable prerequisites for the use of technology by older adults exist. This is based on community-

dwelling older adults. It is therefore questionable whether these are also facilitating conditions for the 

older adults, who are temporarily admitted to a nursing home for rehabilitation after a lower limb 

fracture. The actual goal, of using e-health, remains the same for both situations: the self-management 

must increase for both the community-dwelling older adults, and the older adults, who are temporarily 

admitted to a nursing home for short-term rehabilitation.  

The older adults did not grow up with the current (electronic/digital) technologies. It is therefore 

harder for the current older adults to accept this kind of technologies. 49 Technology acceptance can be 

defined as: “the approval, favourable reception and ongoing use of newly introduced devices and 

systems”.50 The Technology Acceptance Model (TAM) is a widely used model for predicting technology 

usage behaviour. Chen and Chan presented a review of technology acceptance by older adults. They 

found that TAM is an effective model when it is applied to older adults as well as for the young. To 

understand the technology acceptance of older adults, it is essential to take into account biophysical 

and psychosocial characteristics, abilities and problems experienced by older adults.51  
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3 Methods 
In this research, the focus is on investigating the concept of self-management for rehabilitation in older 

adults aged 65 years and older who need temporarily rehabilitation after a hip fracture,  and how this 

can be supported by technology. This research is originated from the PIHC project: “Up&go after a hip 

fracture”, which is originates from the Geriatric Fracture Center (GFC), ZGT in Almelo.  To identify self-

management for rehabilitation, qualitative semi-structured interviews were held. In order to find an 

appropriate technology to support self-management for rehabilitation, the expertise of different 

experts has been used to find technologies that fits the older adults and support their self-

management for rehabilitation in a rehabilitation ward after a lower limb fracture. For the expert 

meeting, the design for lost habits was used. This design served as a tool to come up with a design idea 

for a technology that supports self-management. 

3.1. Participants and Setting 
This study was carried out in the rehabilitation wards of four nursing homes in the Province of 

Overijssel, the Netherlands. Older adults were recruited from St. Elisabeth (Carintreggeland) in Delden, 

Eugeria (Carintreggeland) in Almelo, Het Meulenbelt (TriviumMeulenbeltZorg, TMZ) in Almelo, and 

Krönnenzommer (ZorgAccent) in Hellendoorn. The potential older adults were identified in the 

different nursing homes via discussion with staff and review of ward lists. A total of 9 older adults 

participated in this study. The older adults were included if they 1) were 65 years of age or older,  

2) were diagnosed with a lower limb fracture, 3) had as a goal to return to their own home or an old 

people’s home, 4) were able to communicate and if they were Dutch, 5) had no marked cognitive 

impairment(s). Older adults were excluded if they 1) had progressive neurological disease (e.g., 

Parkinson’s disease), 2) had severe multi-morbidity (somatic, psychiatric and/or psycho-geriatric). 

In total 9 interviews were held. The group of older adults consisted of 8 females and 1 male, with an 

average age of 86 years. A total of 7 older adults were in the age range of 80 to 90 years, 1 older adult 

was younger (79 years), and 1 older adult was older (91 years). In consultation with nursing staff, 

physiotherapists and a geriatric specialist, the older adults were approached. In addition to the 

interview, the older adults were also unconsciously observed. This has led to a total picture of the 

various older adults.  

The study was approved by the University of Twente Office of Educational Affairs (BOZ), and the 

Advisory Committee on Local feasibility of Scientific Research of the hospital: Ziekenhuisgroep Twente 

(ZGT), Almelo and is registered as a non-Medical Research Involving Human Subjects Act (WMO) 

research. All older adults signed informed consent prior to participating in this study.  
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3.2. Interviews 
In order to gain information about self-management for rehabilitation, interviews were held. The 

interviews were based on the different components of self-management for rehabilitation. The 

interview format was semi-structured and developed stepwise.52  Based on the aim of the study and 

the relevant literature, a topic list was made (Appendix 1). This topic list was based on the components 

of self-management for rehabilitation: knowledge, skills, motivation, competence, autonomy and 

relatedness. The use of technology was also added to this topic list to get an idea of how the older 

adults think about technologies and if they use technologies. To develop this topic list, first a 

brainstorm session took place in which depth was sought in the different components.  The brainstorm 

session was done by the researcher self, in which literature was consulted. Ideas about different topics 

and questions related to those components were written down. This resulted in a first version of 

questions that should be asked in the interviews. Those questions had to be adjusted and structured. 

To create more structure, these questions have been processed in the format of the final topic list.  

This format consisted of different topics, subtopics and example questions, all based on the above-

mentioned components. The topic list served as a guide to the interview, it was used for keeping the 

conversation going. It was never used to literally ask each question. During the interviews, more 

information came up on how the questions were interpreted and answered by the older adults. The 

target group, the older adults, has been taken into account from the outset: difficult words have been 

omitted and the questions were mostly short and simple. The interviews with the older adults were 

audiotaped with a mobile phone and fully transcribed in Microsoft Word. 

3.3. Data analysis of the interviews 
Before the analysis of the interviews, an overview of the older adults' characteristics was made 

(Appendix 2). Several questions were asked, and answers were given during the interview. Based on 

the interaction at that moment, a certain image was obtained from the different older adults. Certain 

characteristics emerged, which gave an idea of how an older adult was. The characteristics in appendix 

2 gives more insight in the type of fracture, their cognitive health and if/how they perform their 

physical activities.  

A thematic analysis53 was carried out for the analysis of the interviews. This is a method for identifying, 

analysing, and reporting patterns (themes) within data. It was carried out with the help of the following 

steps. First the transcripts were read and re-read, and it was checked for patterns of themes among 

the data. Normally qualitative data analysis consists of identifying, coding, and categorizing patterns 

or themes found in the data.54  

First, each transcript was re-read and again the components of self-management for rehabilitation 

were consulted. Second, it has been decided to drop out all unnecessary information from the 

interviews. The unnecessary information consisted mainly of answers that were not related to the 

various components. Each sentence was examined, whether this could be of value to this research. For 

example, many older adults talked about their past, much of that information has been dropped out 

because it did not have a connection with the different components and it also did not say anything 

about the degree of self-management for rehabilitation at all or the degree of self-management for 

rehabilitation at this moment. If it did say something about the degree of self-management for 

rehabilitation, it was included in the important quotes.  Which means that in the end all important 

quotes have been taken from the transcripts, based on the consulted literature. These important 

quotes were imported in a table into Excel. Subsequently, every quote was checked whether there was 

a relation, yes or no, with the following components: autonomy, competence, relatedness, knowledge, 

skills, motivation, and technology. When the quote gave insight into, for example, the degree of 

autonomy, there was “yes” was filled in, if not “no” was filled in. This was also applied to the other 
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components. It was therefore possible that in certain quotes several components were involved. To 

obtain the most important results, a filter has been applied in Excel on all components. The choice has 

been made to mainly filter on autonomy “yes” and autonomy “no”. In this way, a clear picture could 

be obtained of how autonomy, and thus self-management for rehabilitation, appears within the older 

adults. When several components were involved, interrelationships were also considered.  

3.4. Expert meeting 
An expert meeting was held to brainstorm about technologies that could support self-management 

for rehabilitation in older adults. In order to clarify what kind of technology should support self-

management for rehabilitation in older adults, assistance was requested from different experts during 

an expert meeting. A total of eight researchers were present, working at, among others Roessingh 

Research and Development (RRD), Ziekenhuisgroep Twente (ZGT), and the University of Twente (UT). 

The experts had the necessary knowledge about older adult(s) and technologies as well. Before the 

meeting a working document was created, which should serve as a tool during the meeting. This 

document consisted of: an agenda of the meeting, some results of the interviews and a design for lost 

habits55, which served as a tool to come up with a design idea for a technology that supports self-

management for rehabilitation. The document ended with a workshop section in which the 

researchers could think about initial requirements and a design idea of what the technology should 

look like. One meeting was organized, the working document was sent prior to this meeting. 

During the meeting, this research was presented briefly and the results were further discussed. The 

document showed some important quotes from the interviews, it also showed how the interviews 

were elaborated and how the older adults responded to the questions asked. The quotes came from 

the Excel document previously described. Subsequently, the design for lost habits55 systematically 

sought potential ideas for a technology that supports self-management for rehabilitation in the older 

adults during the rehabilitation period. The design for lost habits looks at people’s habits and how 

innovations can take on a loss. Which closely matches the older adults who, for example, broke their 

hip and thereby lost the habit of performing daily activities. The design consists of 4 steps, the first 3 

steps have been worked out by the researcher. In step 4 assistance was requested from the experts. 

During the first 3 steps, the former situation, lost habits situation and a persona were described and 

developed. Eventually in step 4, the experts looked at the desired situation, which led to a brainstorm 

session. The experts thought about the target group and their characteristics and what the desired 

situation might be. The thoughts about this were written down in the workshop section of the working 

document. Finally, there was a common talk about possible technologies, or the possibilities that a 

technology has to offer which, in the end, fits the target group and increase self-management for 

rehabilitation. 

3.5. Data analysis expert meeting 
All the ideas and opinions from the workshop section in the working document were eventually 

elaborated and bundled. All outcomes were reviewed and placed next to the literature. By consulting 

the literature, the ideas of the experts could be compared with already existing forms of technology.  

From this, potential ideas for technologies that fits the older adults and its context will arise. 
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4 Results  

4.1. The older adult  
A total of 9 older adults have been interviewed in 4 different nursing homes, 8 women and 1 male. The 

interviews took place with older adults over 65 years of age who have a lower limb fracture. A total of 

7 participants were in the age range of 80 to 90 years, 1 participants was younger (79 years), and 1 

participant was older (91 years). First, the characteristics of the older adults will be elaborated before 

we look at the degree of self-management for rehabilitation in older adults. As mentioned, Appendix 

2 gives an overview of the characteristics of all the older adults.  

Talking about older adults, includes adults over 65 years of age. Remarkable was that almost all older 

adults in this study were 80 years or older, only one older adult was younger (79 years old). All older 

adults suffered from a fracture due to a fall, related to a low energy trauma. In general, they have 

fallen in their own home or in the vicinity. In the case of 7 

older adults, there was a fracture in the hip area, the other 

2 older adults had a pelvic fracture. All older adults still lived 

in their own home before admission to the nursing home, 

some needed help from home care and/or lived in a 

sheltered housing accommodation. It was striking that all 

older adults were quite active before admission to the 

nursing home, which varied from doing groceries, 

household chores and sometimes volunteer work. Some 

older adults already used a walker in the home situation. In 

the nursing home, all older adults actually used a walker as supporting tool. Some of the older adults 

were bound to a wheelchair, which was often temporary. It was often dependent on the admission 

time whether they could already use a walker or if they had to stay in a wheelchair. It was found that 

3 older adults would no longer return to their own home, these older adults needed long-term 

admission into a nursing home. 

Certainly 3 older adults showed cognitive impairments. This was based on observations and the 

interviews from the researcher. Those observations and thoughts were then discussed with the nursing 

staff. However, no cognitive impairments were tested or assessed in the older adults. Yet interaction 

with these older adults was possible, the older adults could express themselves verbally and they could 

express many things well.  Nevertheless, in these cases, answers were given that were not directly 

related to the question asked. A lot of interaction took place with a few other older adults, there was 

a lot of repetition in what they already said or what the researcher had summarized from their 

answers. In addition, a lot of words were often given as a reply, many details were added. In the case 

of only 2 older adults, no cognitive impairments were observed. This was based on observations of the 

researcher, interaction during the interview and how they react on questions. This has subsequently 

been confirmed by the nursing staff. There was a lot of interaction, questions were mostly understood 

well and could be answered clearly. Difficult questions were not answered during the interviews, the 

older adults mostly passed on to another subject. Some older adults did not react that much, the 

answers were sometimes very short, like ‘yes’ and ‘no’. It was therefore hard for the researcher to get 

(the right) information. This resulted in relatively few interviews, in which information-saturation was 

achieved. 

  

“Yes, I hope that I can do everything. I 
could get down the stairs and get the 
newspaper. I hated the elevator, so I 

often went down the stairs instead of 

using the elevator.” [Participant 6] 

“I still cycled, did all the groceries and 
now I cannot do that anymore.” 

[Participant 1] 
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4.2. The components of self-management for rehabilitation 
At the beginning of this study, the decision has been 

made to talk about self-management for rehabilitation, 

which consists of the components: knowledge, skills, 

motivation, competence, relatedness and autonomy. In 

the following, the various components wil l be explained 

briefly to show the extent to which the components 

returned during the interviews and how they are 

related. After the interviews it has been shown that the 

components social support and activities that matter 

can also be added, which is therefore visible in figure 1.

  

Motivation The level of motivation varies amongst the older adults. Many older adults think that 

they have already reached a certain age and no longer need to do a lot. What they did at home, was 

enough for them. The older adults do the exercises that they have to do during the physiotherapy, but 

none of the older adult takes the initiative to practice more or practice by their self. However, almost 

all older adults are highly motivated to rehabilitate if  they will recover and can go home again. Do the 

things they have done before, like doing the groceries, household chores and other things they did at 

home. The older adults are intrinsically motivated to rehabilitate. 

Competence When we talk about competence, we can refer to self-efficacy. Which means in this 

study: one’s belief to achieve/succeed a task or an activity. Due to the fall, the level of confidence in 

almost every older adult has decreased significantly. They are afraid to fall again in almost every 

activity they perform, mainly activities related to walking independently. This could restrict the 

rehabilitation process. They trust the care professionals blindly. Due to the decrease in their physical 

condition, they are less able to walk a certain distance alone. In addition, the trust in the care 

professionals leads to less effort to actually walk that certain distance alone. 

Knowledge Most of the older adults do have very limited knowledge about the rehabilitation 

process in general. They do not understand that everything they do during the day actually is 

rehabilitation. In addition, they also have limited knowledge about the different exercises  offered in 

terms of why and how they need to be performed. The older adults do the exercises that they have to 

do only during the physiotherapy. This affect the degree of competence and skills.  

Skills  For some older adults, it was difficult to set goals and actually pursue these. Skills are 

often present in the older adults to perform the exercises, but mostly a little or no initiative is taken. 

However, as their physical condition has decreased due to the fall, their skill to go for a walk for a 

certain distance is insufficient. In addition, their cognitive skills are often low which hampers them to 

perform exercises.  

  

Figure 1: Components of self-management for 
rehabilitation 
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Relatedness The older adults feel very related to the nursing staff and other care professionals, 

who are helping them during the rehabilitation process. This is not odd, because of their increased 

dependency after the fracture. They need to re-learn to walk independently again, they are more 

dependent now. This dependency creates a certain hierarchy between the nursing staff and the older 

adults that hampers the older adult to take initiative or ask something. The certain hierarchy was also 

mentioned by some older adults. They mentioned for example that they do not ask everything if it was 

not necessary, they thought that the nursing staff was mostly (very) busy. The degree of autonomy, 

motivation, competence, and skills are thereby hampered. For some older adults, it was also very 

important which caregiver was helping them. Depending on the relationship with that person, some 

questions were either asked/answered or not. Besides that, the support from family was also 

important. It appears that the support from family strongly motivates the older adult. 

Social support  This component was not found in the literature, but was found to be important during 

the interviews. it concerns support from family, children, friends or, for example, their neighbours. It 

is about being able to rely on them and get help from them if needed. This component differs from 

relatedness. The component relatedness is related to care professionals and the component social 

support is more about the closest ones. One older adult received support from her husband each day 

in nursing home. This strongly motivated her, but also increased the level of different components like, 

competence and skills to a higher level. Some older adults often referred to their children or relatives 

who could help them with groceries shopping for example. The degree of autonomy may still lie with 

the older adult, but sometimes they may need a little help from third parties. 

Activities that matter This is another component that was not found in the literature, but was found 

to be important during the interviews. It has been found that the older adults consider it important to 

do activities that they are familiar with, the activity should matter. The older adults indicate that they 

have reaches a certain age and that they do not expect much more from life, it is good at it is. There is 

no need for (too much) new information or (too much) new activities. The activity should matter, it 

should meet the needs of the older adult. One can think of, for example, knitting, household chores or 

grocery shopping. The older adult will pursue the valuable things in life. 

Autonomy All older adults with a lower limb fracture lived in their own home before admission 

to the geriatric rehabilitation ward of the nursing home, some needed help from home care and/or 

lived in a sheltered housing accommodation. Almost all older adults were fine with this situation and 

the activities they could do. Once in rehabilitation after a lower limb fracture, the older adult often 

referred to the home situation before admission. They were fine with this situation, do not have any 

further expectations and hope to return to this situation again. After the lower limb fracture almost all 

older adults experience less or no autonomy. Autonomy increases during rehabilitation for all older 

adults, however, each at their own pace. The degree of autonomy varies also between the older adults. 

Looking at the degree of autonomy related to the rehabilitation program, this autonomy is low. With 

the help of the physiotherapist the exercises can be performed, but the exercises are barely pursued 

independently. No or only little own initiative was taken to fulfil exercises or an activity such as walking 

down the corridor. 

As a result, from the interviews, it was found that the questions related to the component autonomy 

provided interesting information. It has many interfaces with the concept self-management and self-

management for rehabilitation. In addition, autonomy clearly shows how the older adults rehabilitate, 

what they think about the rehabilitation and what their driving forces are to recover.  
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Broadly, three important results have been gathered from the interviews with regard to autonomy: (1) 

almost all older adults experience less or no autonomy after a lower limb fracture, (2) Autonomy 

increases during rehabilitation for all older adults, however, each at their own pace, and (3) The degree 

of autonomy varies per older adult, it is individual to what degree autonomy is being taken and 

performed.  

(1) After the fracture, all older adults have relapses in autonomy making the older adult more 

dependent. This is reflected in the answers of almost each older adult, they experience a lesser 

degree of- or no autonomy. They often referred to the activities they knew and did before, but 

are not able to do several activities at the moment. 

 

“Sometimes I think, what else can I do? Like the toilet, this afternoon  I had to wait for so long. 
Then I wish I could do it myself.” [Participant 9] 
 

(2) Only less than half of the older adults is taking up their autonomy (again) quite actively. The 

other older adults need to rebuild this degree of autonomy with help from others. Here the 

older adults refer to regaining trust in themselves and the environment. 

 

“And now I can walk myself. I’m walking with a walker, but I cannot just get out of bed. Yes, I 
can get out of bed, but I have to put the blanket off. That is hard for me,  the nurses should help 
me with that.” [Participant 6] 
 

(3) When the autonomy decreases due to a lower limb fracture, it slowly increases again during 

the rehabilitation, but this process differs per older adult. For example, some older adults, who 

already stayed a while in the rehabilitation ward, showed less autonomy than some of the 

older adults who were just a week at the rehabilitation ward. So, it needs to be looked at 

individually how they take up their autonomy.   

“Usually I sit here in my room. Mostly I’m watching television.” [Participant 2] 

“Yes of course, at first, but it’s actually that… I’m no longer dependent. The nurses say it is 
about you and not about us, you can tell us what you want, and we are here if you need help.” 
[Participant 8] 
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When we look at the degree of self-management for rehabilitation related to the rehabilitation 

program, the older adults did not show that much self-management for rehabilitation qualities 

regarding the different exercises that were offered by the physiotherapist. With the help of the 

physiotherapist the exercises could be carried out, but the exercises were barely pursued individually. 

The rehabilitation consists of half an hour physiotherapy and where necessary, with other disciplines. 

Typically, almost every older adult had limited knowledge of the different exercises offered. This limits 

the older adults to practice the exercises individually, outside the therapy. It happens that only a little 

initiative was taken to fulfil the exercises or, for example, make a walk down the corridor. Some 

findings for this are: 

(1) The nursing staff was sometimes too busy in the eyes of some older adults. As a result, the 

older adults who needed help or a little bit support, could not actually walk with the walker if 

they intended to do. The autonomy is shifting to the nursing staff, possibly due to fear and 

insecurity of the older adults. 

“Yes, but when the nurse is there I will go for a walk.” [Participant 4]  

“It is okay now, but I would like them to walk with me more often. Yes, it’s very nice, but they 
put me in the wheelchair a lot.”  [Participant 5] 

(2) It seems that it is difficult for the older adults to set goals related to their recovery. As 

mentioned, they do not immediately know what the content is of the different exercises. 

Sometimes the older adults take the situation as it is and totally rely on the nursing staff.   

 

“Just what I’ve always done.” [Participant 5] 
 
 “Yes, I think it is important but I’m already 86. I think it is what it is, and it is good now.”  
[Participant 2] 

 
(3) It is often physically not feasible to experience a certain degree of autonomy again. Some 

older adults were wheelchair bound for a certain period, which means that they were more 

dependent on the nursing staff for a longer period. 

 

“Then I had to sit for 6 weeks. I had to use a wheelchair the whole time.” [Participant 6] 
 

(4) Some older adults simply do not know how to pick up an exercise or instructions. It is no longer 

achievable to process all new information properly. 

 

“In therapy, they decide what to do. Yes, because I do not know either.” [Participant 6] 
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The interaction between the components of self-management for rehabilitation 
After the interviews have been conducted, it appears that all components (knowledge, skills, 

motivation, competence, autonomy, and relatedness) are related to each other. The interviews were 

taken to look at the degree of self-management for rehabilitation in older adults. To look more in-

depth into the connection between the different components and the degree of self-management for 

rehabilitation a model has been developed that explains clearly what is needed to experience and 

perform self-management for rehabilitation. Figure 2 give a model of the components and their 

relationships. They will be explained from left to right (1-4).  

Figure 2:The relationship/interaction between the different components of Self-management for rehabilitation 

1 Based on the analysis of the data of the interviews, a relation has been found in the first 

three components: knowledge, competence and skills. When there is lack of knowledge, 

the older adults will not be able to obtain a degree of competence or skills. The component 

knowledge was mainly lacking in the older adults. The level of knowledge affects the level 

of skills and competence. When the older adult had insufficient or no knowledge about 

the rehabilitation after a lower limb fracture, it was difficult for the older adults to actually 

perform an exercise in the context of rehabilitation. They do not know enough about their 

fracture and what rehabilitation can do for them. Their knowledge no longer reaches so 

far and now it is difficult to include and to understand new information correctly. Without 

the component knowledge, it is not possible to achieve that certain level of skills and/or 

competence. If the knowledge is present, it is possible that the components skills and/or 

competence are lacking. The older adults have a certain fear after they fell and broke 

something of their lower limb. They are very careful now, despite the fact that they use a 

wheelchair or a walker. As a result, they are inhibited in taking self-management regarding 

their rehabilitation process. In addition, the cognitive abilities gradually deteriorate. This 

could include for example aspects of memory, executive functions, reasoning and 

multitasking. Those functions are necessary for everyday activities and experiencing and 

performing self-management. So, the knowledge can be present but if the skills and/or 

competence are missing, the older adult will not be able to perform self-management for 

rehabilitation. In this group of older adults, it appears that mostly all three components 

are lacking. Which will affect the degree of performing and experiencing self-

management. 
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2 Once the knowledge, competence and skills are present, the older adults are able to 

experience a certain degree of autonomy or be fully autonomous. Which means that the 

older adult is independent (from the healthcare professionals) and can decide for 

themselves. One can think of co-deciding and directing the healthcare professionals, but 

it can also include certain behaviour to be able to do something yourself. For example: the 

older adult uses a wheelchair in the beginning of the rehabilitation process.  The older 

adult is now (more) depending on the healthcare professionals. However, the older adult 

could be autonomous by making decisions together with the healthcare professionals. The 

latter will help the older adult to fulfil different requests. The older adult who uses a walker 

is often more independent and able to be more autonomous. They can perform for 

example more activities by themselves, making them more independent.  

3 Some degree of autonomy is needed to experience or perform self-management for 

rehabilitation, but there must be some motivation present in the older adults. The 

components motivation and autonomy come together at this point and those two 

together make it possible to experience or perform self-management for rehabilitation. 

The presence of only one component is not enough. Another component comes together 

with autonomy and motivation at this point. This variable is not included as a component 

of self-management for rehabilitation, but it has been found that this component is quite 

important for the older adult: an activity that matters. The older adults indicate that they 

have reaches a certain age and that they do not expect much more from life, it is good at 

it is. There is no need for (too much) new information or (too much) new activities. It is 

therefore important that the rehabilitation is in line with the activities that the older adults 

are familiar with. For example, household chores or grocery shopping. The activity should 

matter, it should meet the needs of the older adult.  The older adult will pursue the 

valuable things in life. So, when the activity matters, the older adult will be able to 

experience or perform (more) self-management. 

4 The two other components, which have not been mentioned yet, are social support and 

relatedness. The first component, social support affects all the components. It has been 

found that the older adults highly value the help of their partners, children and other 

closest ones. Those social contacts can help them with the missing components. For 

example: when there is a lack of knowledge, social support can help in expanding their 

knowledge. The same goes for the other components. The older adults are able to 

experience self-management for rehabilitation without really owning it with the help of 

their social support. The last component, relatedness, applies almost the same. However, 

this component is more related to the care professionals. The care professionals can also 

play a huge role in supporting the components, yet when it comes to experiencing (the 

component) self-management for rehabilitation they will leave that to the older adult’s 

self. The care professionals will offer a helping hand to lead them, but the control of self-

management for rehabilitation will be fully given to the older adult. 
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4.4. Findings from the expert-meeting  
With the help of the expert meeting, some points have been discussed which are important for the 

support of self-management for rehabilitation by technology. The results of the interviews were 

discussed during the expert meeting. The results of the interviews were processed in working 

document and in the design for lost habits. With the help of this design, the experts could 

systematically search for potential ideas for a technology that supports self-management for 

rehabilitation in the older adults during the rehabilitation period. Firstly, requirements came up on 

supporting self-management for rehabilitation in the older adults. In addition, some ideas came up 

about how a form of technology should look, when it supports self-management for rehabilitation.  

4.4.1. Requirements 
With help of the model that visualizes the interaction between the different components, it appears 

that missing/lacking components can be supported by technology. So, the requirements will be based 

on this information. The most important requirements that emerged will be briefly appointed and 

explained. Which means, the requirements that are mainly focused on enhancing the components: 

knowledge, skills and competence. Nevertheless, the requirements will also match with the older adult 

and their rehabilitation process in general. When they support other missing components, they will 

also be mentioned.  

 

Requirements based on supporting the missing components 

Knowledge The technology should cover the knowledge gap of the older adults. It should provide 
the right information at the right time. The cognitive skills of the older adults are 
mostly insufficient. The technology should act as an extension of the older adult’s 
cognition. It could give, for example, reminders when the physiotherapy takes place.  

Competence The technology should give the older adult more confidence in his or her own 
abilities. It should provide positive self-esteem through coaching, for example. It 
should give older adults the feeling that they can act safely. Confidence can also be 
more supported by the caregivers. Most caregivers coach the older adults. However, 
it would be better to create an unambiguous process in the coaching aspect. It is 
necessary to provide the caregivers some support and training in this. By the 
coaching aspect, older adults will get the feeling that they can rely on them. 

Skills The technology should be able to set more personal goals. From admission to a 
nursing home, goals will be set. Those goals are related to ADLs (activities of daily 
living) such as feeding ourselves, dressing etc. It would be more interesting when 
those general goals will be more specific and divided in parts, rather than one ‘big’ 
goal. This will make the therapy more personal. Making it more personal is important 
for this target group. This because each individual is different and there is high 
between-patient variability in feeling of the cognitive and physical skills.  
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Requirements in general for the rehabilitation process 

Create a level of competition among the older adults, this at the level that suits the older adult. By 
creating competition, older adults may potentially stimulate each other. Perhaps the exercises will 
also be performed longer. For example, by playing a game that will gi ve points for some exercises; 
you do not want to score less, or you would not lose that last game, so you will continue till you win 
that last game. Exchange of knowledge, skills, and competence can take place during this process.  
Create the feeling that the older adult is useful. He or she must be able to contribute to the activities 
and help other residents. This can be done by, for example, doing tasks together. It is important to 
link the activities with the interests, such as handcraft. The day-care must be made useful. Through 
cooperation, exchange of knowledge, skills, and competence can take place during this process.  

 

Requirements related to the technology 

The technology should start the interaction, because the older adults mostly do not start an activity. 
The self-management for rehabilitation in older adults is low, the care professionals mostly decide 
what they should do and at what time. The older adults are fine with this phenomenon. Little 
initiative is taken by the older adults, this really has to be stimulated. Therefore, it is important that 
the technology starts; it will support the older adult to react on this and actually start the activity. 
The technology should respond to the individual, it should approach the older adult personally.  It is 
important to call the older adults by their first or last name. By making it more personal, the older 
adult will feel more appealing and will anticipate on that. 

In addition to the goals that will be set, the recovery of the older adult should be mapped. This will 
also make it clearer to the older adult. By creating this insight, they can contribute more actively to 
the rehabilitation process. Progress will be shown and in addition, it becomes clear which aspect(s) 
requires more attention. 
It should be kept as simple as possible. The older adult is familiar with a television and so with the 
remote control. But when you add some new gadgets or functions to this, it will become too difficult 
for them. You can think of using a DVD. In addition, you should also think of the use of simple words 
and sentences.   
The technology should give positive incentives, like motivational messages. Compliments can be 
given on how far they have walked that day. Compliments and coaching are important aspects.  

The technology should be recognizable, such as a television. In this way, it is no longer abstract for 
the older adults. It is difficult, sometimes not even feasible, to learn how a new form of technology 
works. They will not recognize this, and it is difficult for them to process the information about 
something new.  



22 
 

4.4.2. Design ideas  
During the expert-meeting, the first design ideas came up to actually support self-management for 

rehabilitation. It was an open discussion, in which everyone could point out their ideas about a 

technology that can support self-management for rehabilitation. The current possibilities regarding 

technology in health care have been considered.  In this regard, we looked at how these existing forms 

of technology can support the missing components (knowledge, skills, and competence). 

 

  

 
On the image56 on the right is visible that a 
robot (Zora) does exercises with the older 
adults. Zora can for example communicate, 
dance, play games and do different 
exercises. Zora is doing the exercises and 
the older adults should follow. Performing 
this type of exercises, is well suited for the 
older adult who must rehabilitate from a 
lower limb fracture. Certainly because of 
the facts that: (1) older adults are most of 
their time sitting in the living room of the 
nursing home. Instead of sitting the whole 
day, they can perform different exercises 
(2) It stimulates when the activities can be performed together, you can either provide a little more 
support or just trigger each other, (3) In the beginning it will take some time for the care 
professionals to explain everything to the older adults. When it is clear for the older adults what 
they have to do, the older adults can do the exercises (more) independently (it should not replace 
the care professionals, it can be seen as an addition) and finally (4) the older adults are able to 
practice more than the half an hour of physical therapy per day that is offered. 
 
How Zora can support self-management for rehabilitation 
Zora can help on the missing components of self-management for rehabilitation. Knowledge can be 
supported by Zora, when it will act as a memory. It could provide reminders  like, when they should 
perform a certain exercise. The skills will be enhanced by the exercises that Zora offers. When Zora 
approaches the older adults personally and offers personal exercises, the skills will improve. In 
addition, Zora creates more competence by giving confidence. This can be achieved by giving 
compliments, but also affirmative cues are important. 
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The image57 on the right shows a robot, 
Paro a seal dog. Paro has different 
functions. It responds for example, to 
sound and touch by moving the tail 
and/or eyes. Paro is mainly used in home 
care facilities for older adults with 
dementia. It will therefore not directly 
affect the older adults who need 
rehabilitation after a lower limb fracture, 
but what if we convert this idea into a 
personal buddy? One can imagine that 
this buddy is always by their side during the stay in the nursing home. This buddy can give personal 
tips and feedback, but will also indicate when it is necessary to walk an extra round. It is actually an 
addition to the care professionals. This idea of a buddy, will give the older adults more 
independency.  
 
How Paro can support self-management for rehabilitation 
Paro can help on the missing components of self-management for rehabilitation. Knowledge can be 
supported when it will act as a memory. However, Paro, instead of Zora, will stay on your side all 
day long. The reminders can be given the whole day. The reminders are not specifically focused on 
physical therapy exercises. Paro can, for example, give a reminder when you should go to your 
therapy. Or a reminder that you did not practice/walked enough that day, it reminds you to go for 
a walk. Because Paro is a personal buddy, they can also help and coach them personally. This allows 
to increase the skills. In addition, Paro creates more competence by giving confidence. This can be 
achieved by giving compliments, but also affirmative cues are important.  This can be given 
throughout the day, because this buddy is with you all day instead of being present only during 
physical therapy. 
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On the right, some images58 59 are shown when we think 
of a chip that should support self-management for 
rehabilitation. The idea is to place a chip in the older 
adults’ clothes. When the older adult moves around the 
nursing home, several devices will respond to the 
movement. For example, a television screen, visible on 
the image below. At the time the older adult walks 
nearby the television screen, their physiotherapist will 
appear on it.  The physiotherapist will approach the 
older adult personally and will mention that already 
1000 steps have been taken. By complimenting, 
encouraging or making clear that more movement is  
needed, the aim will be that the older adults will become 
more active. This kind of technology will start 
the interaction, making it easier for the older 
adults to perform a certain activity. The other 
image on the left shows how the older adult could take 
up their exercises by using a television screen. 
 
How a chip can support self-management  
for rehabilitation 
By placing a chip in the older adults’ clothes,  
the missing components of self-management  
for rehabilitation can be supported. Knowledge can be supported by the fact that this television 
screen can be used as a knowledge transfer, to overcome the knowledge gap. But it should act as 
an extension of the patient’s cognition. This can be done by complementing their knowledge. Their 
care professionals do know the older adults and can give the information that this person is missing 
and needs to rehabilitate. Reminders can also be used, when an older adult passes a television 
screen, a reminder can pop up that they should walk at least 1000 steps that day. It could also be 
valuable to show a schedule on the screen when they need to do something, like when their half  an 
hour physical therapy takes place. The skills will increase by using a personal approach, the older 
adults are called by their (last) name. This system responds to individual differences, it gives 
compliments as well as affirmative clues where necessary. Additionally, it can give tips, or it coaches 
the older adults in how to handle certain exercises or assignments. The chip will create more 
competence by giving confidence. This sense of confidence can be created by seeing their own 
physical therapist. This gives them the feeling of getting the support they need and the feeling that 
they can rely on their physiotherapist. 
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5 Discussion 
The aim of this study was firstly to get a better understanding of the perception of older adults, with a 

lower limb fracture, regarding self-management for rehabilitation. Hardly any studies have been 

conducted looking at the degree of self-management for rehabilitation in older adults with a lower 

limb fracture. There are a few studies that considered the degree of self-management in the elderly 

population related to rehabilitation, but present studies mostly consider self-management related to 

the chronical ill population such as diabetes and COPD. Secondly, after looking at the degree of self-

management for rehabilitation in older adults, some requirements came up for the development and 

implementation of a technology. 

The degree of self-management for rehabilitation  
This study introduced the concept of self-management for rehabilitation. This concept consists of 

several components: Knowledge, Skills, Motivation, Competence, Autonomy and Relatedness and in 

which two other components were added during this study: Social support and an Activity that 

matters.  During the interviews, it has been found that older adults are not familiar with the concept 

of self-management for rehabilitation. The older adults in this study found it difficult to answer the 

questions. When the older adults were asked how they fel l, they could tell a lot about this event. The 

older adults contribute great importance to the situation before the fall. It was found that the older 

adults were satisfied with the situation before admission to the nursing home. Almost all older adults 

could previously perform daily activities such as: household chores, doing groceries and some even 

volunteered. In this respect, we see that the degree of autonomy in the eyes of them was very high.  

As a result of this research it has been found that some components are lacking in the older adult: 

knowledge, skills and competence. But to some extent, the component autonomy is also lacking.  An 

important finding is that when an older adult falls and breaks something in their lower limb the 

autonomy relapses. They cannot walk (independently) anymore, their independency relapses too. The 

older adult put their trust in the care professionals. The older adults have less faith, are more insecure 

now, which makes the care professional very important to them. Only less than half of the older adults 

did take up their autonomy quite actively, the other older adults needed help from others to rebuild 

this degree of autonomy. In almost all older adults, an increased degree of autonomy was seen during 

the whole rehabilitation period. However, it is important to mention that the degree  of autonomy 

varied enormously among the older adults. The older adults feel very related to the nursing staff and 

other professionals. Which is related to the component relatedness. As mentioned above, this is not 

odd because of their increased dependency after the fracture. Another aspect that appears to be 

important is the support from relatives, which strongly motivates them. This has led to the addition of 

an extra component: social support. This because the component relatedness refers more to the care 

professional. The decrease of autonomy was in line of expectations. However, the autonomy turned 

out to be much more lacking than previously expected. Just as the degree to which the older adults 

rely on the care professionals. An event such as falling therefore has a greater impact than previously 

expected. It turns out that physical performance and sense of autonomy are related. Yet, the 

phenomenon in this present study can be explained by the fact that autonomy has both a physical and 

a psychological dimension. In which the physical dimension refers to freedom of mobility and low levels 

of physical restrictions, while the psychological dimension refers to control over one environment and 

ability to control and make choices about one life.60 You therefore see that autonomy also consists of 

a physical dimension and so are related. 
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Another important finding in this research is that not being able of experiencing and performing self-

management for rehabilitation is not directly related to lack of autonomy.  The model in figure 2 makes 

this clear, all components are related. It has been found that the components knowledge, skills and 

competence are also lacking in the older adults. Their knowledge is very limited about the 

rehabilitation process, there is a between-patient variability in cognitive and physical ski lls and the 

level of confidence has decreased significantly after falling. This can be explained by age-related losses 

e.g. cognitive problems or other health problems. All the older adults are intrinsically highly motivated 

to go back to their home situation. This even though different components are lacking. That the 

components knowledge, skills and competence would be that important, was not expected prior to 

this study. It is known that older adults have age related losses in cognitive and physical skil ls.61 

However, it was surprising that knowledge, skills and competence are that much important in 

experiencing and performing self-management for rehabilitation.  

The consistency between the components and self-management for rehabilitation 
Based on the interviews, it appears that all components (knowledge, skills, motivation, competence, 

autonomy, and relatedness) are related to each other. A model of self-management for rehabilitation 

(figure 2) has been developed which explains what is needed to experience and perform  self-

management for rehabilitation. Two other components have been added to this model, which turned 

out to be very important; social support and an activity that matters.  

During the study, a relation has been found between the various components: (1) the three 

components knowledge, competence and skills. We can conclude that when there is a lack of 

knowledge that the older adult will not be able to obtain a degree of competence or skills. It is possible 

that the knowledge is present, but the skills and/or competence are lacking. This could be explained 

by the fact that the older adult could be afraid of falling again or by deteriorating of their cognitive 

abilities. (2) the previously mentioned three components and the component autonomy. When those 

three components are missing it is hard to experience a certain degree of autonomy or be autonomous. 

Where autonomy means being independent and that the older adult can decide for themselves mainly 

about their rehabilitation process. (3) Autonomy and motivation comes together at this point, in which 

both are needed for experiencing or performing self-management for rehabilitation. Another (new) 

variable comes together at this point: an activity that matters. The rehabilitation should be in line with 

the activities that the older adults are familiar with. It should meet the needs of the older adults, they 

will pursue valuable things. (4) Social support and relatedness. Both are able to affect the other 

(missing) components. However, the component relatedness is mainly related to the care 

professionals. The focus of the care professionals is that the older adults can perform self-management 

for rehabilitation. They will provide the least possible support in this regard and will not affect self-

management for rehabilitation. For example, when there is lack of knowledge, social support and/or 

care professionals can support them in expanding their knowledge. Prior to this study, this kind of 

relationship between the components was not expected. Apparently, all components are related and 

influence each other in their own way. However, it was expected that the level of motivation would 

be very important, because there are already many theories developed to explain (health related) 

behaviour and how this can be motivated in a positive way. Now it appears that the older adults are 

very motivated. It is a more underlying problem in which has been found that knowledge, skills and 

competence are much more important than expected. Maybe not completely unexpected afterwards, 

the older adults are aged and deteriorate on the cognitive and physical aspects.  This is also reflected 

in the literature. The cognitive aspect is very broad and it is often age-related how the cognitive 

functions will be affected.  
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Deterioration of the cognitive aspects will also affect the physical aspects. The overall picture seems 

to be one of cognitive decline, but there Is enormous variability across individuals. There are some 

cognitive functions, discussed in the literature, most affected by age: attention, memory, perception 

and higher level of cognitive functions such as language processing and decision making. 62 It is 

therefore explainable that the components knowledge, skills, and competence are lacking. The 

components have various interfaces with above mentioned cognitive functions. For example, attention 

and memory. The older adult is less able to remember certain exercises or to pay attention to them 

for a longer period of time. As a result, the skills for walking independent again will develop slowly and 

the older adult will stay insecure about the walking aspect for a longer period than is necessary. The 

decision-making aspect is also very important, one is already talking about the component autonomy 

here. 

 Supporting autonomy 
The problem with this target group is not the motivational aspect, which you often see in chronically 

ill people. The degree of autonomy should also be improved, since it will be decisive to what extent 

the older adult can perform self-management for rehabilitation. As a result, from the interviews, it was 

found that the questions related to the component autonomy provided interesting information. It has 

many interfaces with the concept self-management and self-management for rehabilitation. In 

addition, autonomy clearly shows how the older adults rehabilitate, what they think about the 

rehabilitation and what their driving forces are to recover. The other components, when they are 

missing, will also be taken into account. Various studies measure the degree of autonomy of the older 

adults with help of different measuring instruments, whereas in this present research one looked at 

the (degree of) autonomy with the help of interviews. Research of Mercante et al.,63 looks at changes 

in the level of autonomy of the older adults admitted to the hospital at the entrance and at discharge 

in relation to a rehabilitation program. The older adults were evaluated with among others the Barthel 

Index (BI). Results shows that older adults presented a better score of the BI at discharge and this 

figure was associated to the implementation of a rehabilitation treatment. Somme et al.,64 looked at 

the changes in the functional autonomy of elderly patients after a stay in a medical intensive care unit 

(ICU), and the impact of post-ICU management in geriatric ward. The BI was also used in this research. 

It appeared that the autonomy recovers rapidly, but the degree of recovery depends on the patient’s 

previous autonomy. In both studies the autonomy increased after a health-related event for which 

admission followed. In present research some older adults were able to experience more autonomy 

than others.  However, in this present study, no increase in autonomy is actually measured. The 

information is gathered from the interviews. After the interviews were analysed it became clear that 

the autonomy immediately decreases after a fall, the older adults feel that they are more dependent. 

In almost all older adults, an increased degree of autonomy was seen during the whole rehabilitation 

period. However, the degree of autonomy varied among the older adults.  

The older adults have half an hour physiotherapy every day. The olde r adults are recovering, and they 

are more capable of carrying out different activities independently. The older adults have also 

mentioned this in the interviews, but they do not experience this as an increase in their autonomy 

while this is indeed the case. Several measuring instruments are already being used in the nursing 

homes in the rehabilitation ward(s), including the BI. However, these measuring instruments are 

currently not used to actually measure the degree of autonomy or to put the degree of autonomy into 

words. Early specific intervention to improve the autonomy of the older adults seems an attractive 

solution. The measuring instruments should be used from the beginning, to measure the degree of 

autonomy. In the long run one can show progress in the degree of autonomy. One can anticipate on 

the aspects that not score well. The health care professionals can work together with the older adults. 

By involving the older adult, more insight will be created into the concept of autonomy.  
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Research of Pardessus et al.,65 suggests early home visit during hospitalization of older adults at risk 

for falling. This to better satisfy the real needs of the older adult and better preserve the patient’s long 

term- autonomy. The older adults are offered future prospects by involving them in the process. The 

older adults would like to go back home again, and now they get help from the healthcare 

professionals. The older adults can work toward more independency, with eventually being able to go 

home again. 

Design ideas to support self-management for rehabilitation 
As a result of the interviews it became clear that the older adult will probably not be able to start using 

technology by themselves. So, first of all it is very important that the technology starts the interaction. 

The older adults are intrinsically highly motivated to go back to their home situation again. They will 

rely on the health professionals, and they will probably adopt and start using technologies when the  

health professionals recommend or use the technology with them. Older adults do not use technology 

that much and certainly did not use new, modern forms of technology because they are not familiar 

with this.66 The older adult usually uses a phone, radio and a television. They are usually not familiar 

with any other form of technology. The expectation was therefore that they did not need to use a 

(new) form of technology in their rehabilitation process. However, the older adults were open for the 

idea of using technology. It was very important for them to go back to their own familiar environment. 

The research by Mitzner et al., 67 also shows this phenomenon. In that research they looked at the use 

of and attitudes towards technology in context of older adults’ home, work and healthcare. It may be 

a slightly different context, where this present research looks at the older adult who (temporarily) 

needs rehabilitation in a nursing home, but it is about the same age group. The older adult in this 

present research also lived independently and did everything themselves before admission to nursing 

home for rehabilitation. Mitzner’s study shows that the older adults had more positive than negative 

attitudes towards the technologies they used, which contradict the stereotype that older adults are 

afraid or unwilling to use technology. Mitzner’s study shows that the older adult used a lot of different 

technology items, especially in their homes. While in this present study the older adults had relatively 

little knowledge of technology and they also made little use of it. Research of Melenhorst et al.,68 shows 

older adults’ benefit-driven approach to new communication technology, which again contradict the 

common belief that barriers such as usability problems determine whether older people use 

technology. The form of technology that is discussed in this research is about e-mail experience. It 

seems that benefit perception is decisive in older adults’  choice for innovation.  

The most important finding in this research has been that the technology must provide the 

components the older adults is lacking. The older adult experiences mainly a lack of the components: 

knowledge, competence and/or skills. As a result, they cannot experience or perform self-

management for rehabilitation.  It is therefore important that the type of technology supports those 

missing components. For the component knowledge it is important that the technology should act as 

an extension of the older adults’ cognition, because the cognitive skills of the older adults are often 

insufficient. So, it should provide information at the right time, so the older adults can anticipate on 

that information. This could include, for example that the technology should acts as a memory and 

coaches the older adult when performing a complex task. It could give reminders when the 

physiotherapy takes place, or it can coach the older adult in doing their exercises regularly. There is a 

knowledge deficit that exercising ensures to achieve the old situation again. For competence the 

technology should create a sense of safety for the older adult. It should give the older adult more 

confidence in his or her own abilities. The nursing staff and relatives are most of the time involved in 

this process, but now the technology should act like the nursing staff and relatives are doing and give 

the older adult the feeling that they can rely on it. For example, a virtual presentation of the person(s), 

the older adults can rely on.  
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This virtual presentation from, for example, their own physiotherapist, can use affirmative cues. When 

we look at the skills we must consider the high between-patient variability in feeling of competence, 

the cognitive and physical skills. It is therefore important that the technology is personalized. The older 

adult should be called by their first or last name. It also important that the technology is able of setting 

goals for the older adult, personal goals related to ADLs such as self -care. Prior to this study, the 

expectation was that the older adult cognitive skills should be limited. In addition, the expectation was 

also that the older adult would not be that much motivated in their rehabilitation process. However, 

it seems that the older adult is very motivated because he/she wants to go home again. It turned out 

that it was difficult to take up activities because other components were lacking or were missing: 

knowledge, competence and/or skills.  Some studies confirm the expectation that the older adults’ 

motivation is limited. It is often mentioned that the motivation in older adults decreases. This mostly 

because they become more selective in what they find important in life. Research of Löckenhoff et 

al.,69 shows evidence that the older adults’ life goals and motivations become more focussed on 

maximising meaning and positive emotions. They are less concerned with delayed future payoffs, such 

as improving health. Research of Freund70 on the contrary, looked at the age-differential motivational 

consequences of optimization versus compensation in younger and older adults. A part of this research 

looked at whether or not younger adults were more motivated to aspire growth and gains (i.e., 

optimization), and if older adults were more motivated to preserve what they already have (i.e., 

compensation).  The results of this research show that the older adults were more persistent in the 

compensation that in the optimization condition. When we compare this with this present research, 

there are similarities. The older adult in this present research is indeed motivated. The older adult 

wants to go home again, back to what they already have.  

  



30 
 

Conclusion 
To answer the main research question: What typifies a technology that supports self-management in 

older adults, who temporarily need rehabilitation in a nursing home after a lower limb fracture? First 

the literature has been consulted. It turned out that there was no proper English translation of “eigen 

regie”. Various components emerged to map the level of self-management for rehabilitation. The 

following components played a major role: knowledge, skills, motivation, competence, autonomy and 

relatedness. In this study, a model has been developed to provide insight into the relationships and 

interaction of the various components. Two other components are added during this study: social 

support and an activity that matters. The component social support leads to extra motivation, but it 

can also provide the components that the individual himself no longer has.  It also seems that the older 

adults should perform activities that matters, together with their motivation and their autonomy this 

lead to a certain extent of performing and experiencing self-management. This study shows that the 

autonomy in the older adult immediately relapses when he or she falls and leads to a lower limb 

fracture. The older adult is no longer able to experience or perform self -management for 

rehabilitation. During the rehabilitation, the older adults are intrinsically highly motivated to go back 

to their home situation again, but they have low levels of autonomy, competence, knowledge and 

skills. The older adults in this research are already at age and this  has probably affected their 

competence, skills and knowledge. Those components can be supported by the help of technology.  

The technology should act as extended self. This can be done when the technology: (1) overcomes the 

knowledge gap since the cognitive skills are often insufficient. (2) gives the older adult more confidence 

and the feeling that they can rely on it, like they could rely on nursing staff and their relatives and (3) 

when it is personalized, this because of the high between-patient variability in feeling of competence, 

the cognitive and physical skills. It would be great when the technology is a virtual representation of 

those who the older adults rely on during their rehabilitation and that the technology can be used in a 

way that they can speak to it and it coaches them as a natural person would do. 
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Appendices   

1 Topiclist 
 

Topics Subtopics Voorbeeldvragen 
Profiel van patiënt voor 

heupfractuur 

- Oorzaak heupfractuur 

- Woonsituatie voor heupfractuur 

- Mate van activiteit voor heupfractuur 

- Hoe is het gekomen dat u uw heup heeft gebroken? 

- Hoe zag uw woonsituatie eruit? 

- Woont u nog samen? 

- Was u destijds altijd erg actief? 

- Wat voor activiteiten deed u zoal? 

Ervaren revalidatie - Kennis, inzicht in revalidatie per dag 

- Perceptie eigen rol in 

revalidatieproces 

 

- Ik heb vernomen dat de dag vaak begint met de 

verzorging, u wordt geholpen met wassen en aankleden 

en wat u hierbij zelf kunt doen doet u nog zelf, klopt dat? 

- Vervolgens gaat u ontbijten en in de loop van de dag, dat 

kan ’s ochtends of ’s middags zijn, vindt er nog therapie 

plaatst klopt dat? 

- Wordt uw dag dan voornamelijk ingedeeld door de 

verzorging? 

- Kunt u zelf ook bepalen wanneer u wat wilt gaan doen? 

- Wat vindt u hiervan? 

- Zou u hier meer/minder invloed op willen hebben? 

- Vindt u het belangrijk om mee te mogen beslissen over 

hoe uw behandeling eruitziet? 

- Waarom wel/niet? 

Ervaren revalidatie t.a.v. 

fysiotherapie 

- Kennis, inzicht in therapie/oefeningen 

door fysiotherapeut 

- Perceptie eigen rol in toepassen van 

oefeningen 

- Hoe ziet een therapie er bij de fysiotherapeut uit? 

- Hoe vaak moet u oefenen met de fysiotherapeut? 

- Is dat voldoende denkt u? 

- Is het dezelfde fysiotherapeut die u helpt? 
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- Welke oefeningen voert u dan uit? 

- Heeft u het idee dat de oefeningen helpen bij uw 

herstel? Ziet u zelf al vooruitgang? 

- Zijn deze oefeningen moeilijk voor u? 

- Voert u zelf ook oefeningen uit buiten de therapie om? 

- Waarom wel/niet?  

Mening over en ervaring met 

oefentherapieën die aan worden 

geboden binnen het verpleeghuis ter 

revalidatie 

- Inzicht therapie 

- Inzicht eigen rol t.a.v. therapieën (hoe 

wordt dit beleefd, wat is de motivatie) 

- Inzicht in resultaten van revalidatie 

- Inzicht in hoe doelen te bereiken 

- Als u zelf een dag hier mag indelen, zou u het dan anders 

doen? 

- Zou u meer therapie willen/minder? 

- Waarom zou u dit wel/niet veranderen? 

- Als iets anders kan, wilt u hier wat over zeggen? 

- Als het anders kan, durft u hier wat over te zeggen? 

 

- Heeft u het gevoel dat u hier afhankelijk of afhankelijker 

bent van de verzorging? 

- dat is moeilijk te veranderen in de huidige situatie, 

maar wat zou helpen om u minder afhankelijk te voelen? 

- probeert u ook zoveel mogelijk zelf te doen? 

(Gewenste) uitkomst revalidatie - Inzicht, kennis in eigen kunnen en 

bijbehorende uitkomstmaat 

- Inzicht, kennis in eigen rol om 

uitkomst te bereiken 

- Inzicht, kennis om hierbij hulp te 

vragen/nodig te hebben. 

- Heeft u ook een doel voor ogen, wat u graag weer zou 

willen kunnen na de revalidatie periode? 

- Wat wilt u precies weer kunnen als hier weg kan? 

- Is dat haalbaar denkt u? 

- Waarom wel/niet? 

- Hoe wil u dit doel bereiken? 

- Heeft u hierbij hulp nodig van eventuele 

verzorging/familie of kunt u dit ook alleen? 

- Wat voor hulp denkt u hierbij nodig te hebben om uw 

doel te bereiken? 
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Benodigde/Gewenste ondersteuning - Ervaring met technologische 

ondersteuning 

- Mening over technologische 

ondersteuning 

- Gebruikt u zelf iets van technologie? Een 

iPad/computer/mobiele telefoon? 

- Maakt u bijvoorbeeld wel gebruik van pinnen in plaats 

van contant betalen? 

- Zo ja, vindt u het gebruik van technologie een 

meerwaarde hebben? Kunt u nog zonder? 

- ‘inleiding silverfit’ 

- Wat vindt u van deze vorm van revalidatie? 

- Is dit iets wat u zou kunnen? 

- Is dit iets wat u zou willen? 

- Denkt u dat technologie u zou kunnen helpen bij uw 

revalidatieproces? 

- Zo ja, waarom denkt u dit? 

- Zo nee, waarom denkt u niet? 

- Zou u dit motiveren om meer te oefenen? 

Algemeen  Heeft u nog vragen naar aanleiding van de onderwerpen die we 

besproken hebben? 
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2 Characteristics of the Older adults  

The characteristics of the older adults are based on information gathered from the interviews. During the interviews, the older adults were 

unconsciously observed. Those characteristics that came forward are written down in the table below for a complete picture of the older adults. 

Participant Age  Type of fracture Cognition Physical Activity Characteristics (observational) 

1 

♀ 

91 Hip fracture 
 
Participant fell , she does 
not know how it happened 

No marked cognitive 
impairments. However, 
during the interview, some 
cognitive impairments were 
perceptible.   

Participant 1 can walk again with 
a walker.  

An older adult who previously could do 
almost everything herself, even cycled too. 
Now able to walk short distances with a 
walker. She has no further expectations 
about the walking aspects, and is glad she 
can still walk with a walker. Participant 
could reasonably answer my questions, 
but also had some trouble with ‘difficult’ 
questions. This led to unclear answers or 
no answers. She mostly passed on to 
another subject/topic. 
She would leave the rehabilitation 
department the next day. She is eligible for 
sheltered housing. 

2 

♀ 

86 Proximal Femur fracture 
 
Participant fell  in the 

shower 

No explicit marked cognitive 
impairments. However, after 
the interview nursing staff, 
indicated that this older adult 
will need psychogeriatric 
care in a nursing home after 
rehabilitation.  

Participant 2 uses a wheelchair. 
Is able to stand on both legs, but 
this will be practiced with the 
help of physiotherapists during 
the therapy. 
 
 
 
 
 
 
 

Participant 2 was active before admission 
to the rehabilitation ward. She uses 
crutches while walking and was helped by 
home care.  
She knows that she will stay in this nursing 
home after the rehabilitation period, 
thinks it is fine. She does not have any 
expectations related to the walking 
aspects. 
She was somewhat surly, gave short 
answers like yes and/or no 
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Participants Age  Type of fracture Cognition Physical Activity Characteristics 

3 

♀ 

88 Transverse Proximal 
Femur fracture 
 
Participant fell off the bike. 
The hip is bruised and is not 
operated 

No marked cognitive 
impairments. Much 
interaction during the 
interview, participant 
understood the questions. 
Some information was given 
twice, she repeats herself. 

Participant 3 was very active 
before she fell, did for example 
her own groceries and used a 
bike. Now she walks with a 
walker. Despite the pain in her 
hip, she remains active. She 
regularly goes for a walk by 
herself. 

Participant 3 was previously very self-
employed. During the rehabilitation, she 
practices for walking up and down the 
stairs. She would like to go home again and 
walking the stairs is a requirement. She 
walks regularly with her walker to get in 
shape again. She was the only older adult 
who used a tablet. She used to read the 
news, checked the weather and 
occasionally played a game. 
 

4 

♀ 

89 Colum fracture 
 
Participant fell  in the 

bedroom 

No marked cognitive 
impairments. Could answer 
the questions well. Ms. Was 
very aware of details and  
It took time until she came to 
the core of her reply. 

Participant 4 was active before 
she has fallen. She has home 
care for a couple of years now 
and walked at home with a 
walker.  
She now walks again with a 
walker, but she only wants to 
walk with nursing staff and/or 
physiotherapists. Walking is still 
very exhausting. 

Participant 4 was able to live at home with 
the help of home care.  During the 
interview, she knew a lot of details about 
when she fell, on which day and what time 
etc. Before she actually answered a 
question, there was sometimes a long 
story in advance. She would like to go 
home again, if she recovers completely. It 
was difficult for her to judge if this was 
going to happen. Her attitude was a little 
bit passive. 

5 

♀ 

79 Trochanteric Femur 
fracture 
 
Participant fell  in the 
kitchen 

Nursing staff assume that Ms. 
could have some difficulties 
answering the questions of 
the interview related to her 
cognitive status (no marked 
cognitive impairments) 
However, she understood 
and could answer the 
questions  

Participant 5 was active before 
she fell. Now she walks with a 
walker and also uses a corset for 
her back. She walks short 
distances, but is afraid to fall 
again. She thinks it would be nice 
if the staff could walk more 
often with her. 

Participant lived by herself at home 
without any help. After the rehabilitation, 
she goes to a sheltered house. 
She was initially suspicious about the 
interview, she did not want any problems. 
She would like to go home again and do 
the things she used to do. 
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Participants Age  Type of fracture Cognition Physical Activity Characteristics 

6 

♀ 

86 Pelvic fracture 
 
Participant fell  on the 
balcony.  

No marked cognitive 
impairments. In general, she 
understood the questions. 
She told a lot of stories during 
the interview which were not 
related to the questions, for 
example stories about her 
daughter and where she lived 
before. 

Participant 6 was active before 
she fell, but these were mainly 
indoor activities like cleaning. 
She could not walk for 8 weeks, 
because of her fracture. She has 
been able to walk again for two 
weeks.  She now walks 
independently with a walker 

Participant 6 lived in a sheltered house, 
with the help of home care. Nevertheless, 
she was still very independent. She told a 
lot that was not related to the questions. 
Because you did not experience her 
stories, it was sometimes difficult to 
understand. It does matter for her who 
helped her out from the nursing staff if she 
asks something.  

7 

♂ 

87 Periprosthetic fracture 
 
Participant fell  in the toilet 

No marked cognitive 
impairments. Could answer 
my questions well, gave 
thoughtful answers.  

Participant 7 lives with his wife, 
not sure how active he was, but 
he could walk by himself without 
any tools. Now he walks with a 
walker, but not that much.  

Participant 7 lives with his wife in a normal 
house. There was no help from home care 
needed. He was somewhat reserved, but 
gave thoughtful answers. He would like to 
go home and wants to function as well as 
possible. The day of the interview he went 
home with an occupational therapist to 
see if the house needs to be adjusted when 
he goes home.  He does not tell the staff 
directly what he wants and needs, he is 
very respectful.   

8 

♀ 

80 Pelvic fracture 
 
Participant fell  in the 
kitchen 

No marked cognitive 
impairments. Could answer 
my questions very well, gave 
thoughtful answers.  

Participant 8 was previously very 
active and could walk on her 
own. Now she uses a wheelchair, 
because she can’t stand up for 
too long. A walker gives at this 
point not enough support. 
Nevertheless, she practices a lot 
and tries to do everything by 
herself.  

Participant 8 is a very independent 
woman. Her husband is all day with her, 
and helps her when it is needed and 
possible. She is very active, she also does a 
lot of volunteer work with her husband. 
She does not ask for a lot of help, but it is 
needed when she uses the toilet, goes to 
bed etc. because she cannot stand up for 
too long. She has a sharp tongue and 
clearly indicates when she does not like 
something.  
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Participants Age  Type of fracture Cognition Physical Activity Characteristics 

9 

♀ 

85 Periprosthetic fracture 
 
Participant fell  outside 

No cognitive impairments. 
She could answer my 
questions. She was a little bit 
deaf, so sometimes she did 
not understand me.  

Participant 9 uses a walker in her 
home situation and was quite 
active, did the groceries by 
herself. Now she uses a 
wheelchair because she is not 
able to stand up by herself with 
the help of a walker. She 
practices this at the physical 
therapy and she drives herself 
with her wheelchair. 

Participant 9 lived on her own in a 
sheltered house with the help of home 
care. Did also voluntary work. Ms. would 
like to go home again, but does not ask for 
help a lot. It seems that she is somewhat 
ignorant about what the possibilities are 
for her and what she can ask from the 
nursing staff/physical therapists.  

 


