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General discussion

This thesis describes the results of the CREATE study (Challenging REhAbiliTation 

Environment). The overall aim of the CREATE study was to conceptualize a chal-

lenging rehabilitation environment, and to develop a tool to support rehabilitation 

wards in improving this.

The CREATE study is the first study which positions the concept of a (socio)

therapeutic climate in Geriatric Rehabilitation. A (socio)therapeutic climate is a 

well secured concept in psychiatry and this broad perspective on treatment has 

proven its added value in this field.1-3 The combination of the social, physical, and 

organizational environment is also used to achieve therapeutic goals in nursing 

home residents with dementia.4 These positive outcomes gave inspiration to 

apply the broad approach of a (socio)therapeutic climate in the rehabilitation of 

older persons as a challenging rehabilitation environment (CRE). The concept of 

CRE contains more than only the contact or therapy moments lead by therapists. 

Therefore, in this thesis the name “challenging rehabilitation environment” is 

used. As the concept describes a broad approach aimed at challenging rehabili-

tants to achieve optimal rehabilitation results, this name describes the concept 

best.

To achieve the above-mentioned aim of this thesis, the following research ques-

tions were addressed:

1. Which aspects are important in a challenging rehabilitation environment and 

how can these be combined in a conceptualization?

2. To which extent is a team self-evaluation tool feasible to support rehabilitation 

wards by implementing a challenging rehabilitation environment?

In this final chapter of this thesis, the main research findings are presented and 

critically discussed. Hereafter, implications and recommendations for clinical 

practice, future research and education are presented.

7
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Chapter 7

Main research findings

The five studies presented in this thesis have jointly resulted in a conceptualiza-

tion of CRE and an associated tool that can help rehabilitation wards implement 

CRE. The framework of the studies and chapters in this thesis has led to this 

conceptualization being a combination of evidence-based, expert-based, and 

experience-based knowledge.

The conceptualization of a challenging rehabilitation environment

Chapter 2 describes a narrative review into relevant literature concerning CRE. 

After a PubMed search, 51 articles were included, leading to seven relevant 

topics for CRE. These topics considered: 1) therapy time, 2) group training, 3) 

patient-regulated exercise, 4) family participation, 5) task-oriented training, 6) 

enriched environment, and 7) team dynamics.

Because CRE is a relatively new concept, there was a possibility that the 

above-mentioned review had not examined all aspects important to CRE. There-

fore, two qualitative studies were performed. In chapter 3 a qualitative study 

into the perspectives of rehabilitants and informal caregivers regarding CRE is 

described. And chapter 4 describes a qualitative study into the perspectives of 

professionals. The participants of both studies confirmed the importance of the 

topics that had emerged in the narrative review, but they also mentioned new 

topics. A total of 15 rehabilitants, six informal caregivers, and 180 professionals 

participated in both studies. Participants in both studies were unanimous about 

the topics of interest to CRE, but the emphasis placed on the topics was differ-

ent. As a result, the professionals’ analysis led to 11 themes and the analysis of 

the rehabilitants and informal caregivers to 13 themes. The topics identified in 

both studies concerned 1) rehabilitant, 2) goals, 3) involving informal caregivers, 

4) exercise, 5) daily schedule, 6) nutrition, 7) eHealth, 8) environmental aspects, 

9) staff aspects, 10) organizational aspects, and 11) return home. For rehabilitants 

and informal caregivers, communication and peer support were two separate 

themes, while for professionals these topics fell under involving informal care-

givers and exercise respectively.
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In chapter 5 concept mapping was used to combine the input of the first three 

studies into an evidence-based, expert-based, and experience-based conceptual-

ization. The results from the previous studies were summarized in 70 statements, 

which were divided over five clusters ; goals, rehabilitant and informal caregiver, 

staff aspects, environmental aspects, and exercise and peer support.

The cluster goals summarizes aspects relevant for the goal setting process. In 

the next cluster, rehabilitant and informal caregiver, the focus is on factors con-

cerning the rehabilitant and informal caregiver. In a CRE it is important that the 

rehabilitant and informal caregivers are part of the rehabilitation team. The third 

cluster focusses on staff aspects. Staff in a CRE should apply an interdisciplin-

ary working method, and all team members should be focused on rehabilitation 

during daily activities. In the fourth cluster, environment aspects in a CRE are 

combined. The design of the rehabilitation ward should stimulate and challenge 

rehabilitants. The last cluster focusses on aspects relevant for exercise and peer 

support. Rehabilitants are encouraged to work on their rehabilitation throughout 

the day, which can be achieved by group training and patient regulated-exercise. 

In addition, peer support is encouraged, so that rehabilitants can learn from each 

other and encourage and support each other.

The team self-evaluation tool for a challenging rehabilitation environment

Based on the above-described conceptualization of CRE, a self-evaluation tool 

for teams regarding CRE was developed in the final study of this thesis (chapter 

6). In this CREATE-tool an interdisciplinary representation of the rehabilitation 

team individually rated the 70 statements of the conceptualization of CRE using 

a plan, do, check, act methodology. These ratings were treated as ordinal data 

to convert them in individual and team standardized cluster ratings, which were 

presented in a radar diagram with five axes. The individual and team standardized 

cluster ratings were input for a team meeting in which the participants discussed 

the results per cluster and tried to identify the team’s strengths and areas for 

improvement. After this discussion the participants each indicated three quick 

wins and three ideas for improvement that are important but take more time to 

implement.

7
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In chapter 6 the CREATE-tool was tested in 5 rehabilitation wards, that includ-

ed 50 team members. It showed that the CREATE-tool could identify areas for 

improvement for rehabilitation wards, and to be a feasible methodology for the 

assessment of areas for improvement.

Theoretical considerations

Although the framework for the development of the conceptualization and the 

CREATE-tool included a literature search and several rounds of systematic stake-

holder involvement sessions, there are some theoretical themes that have not 

been extensively included in the tool, and these should here be discussed.

Neuropsychiatric symptoms

During the rehabilitation, rehabilitants and informal caregivers must cope with the 

life event that was the indication for the rehabilitation. This indication can lead to 

neuropsychiatric symptoms, especially in neurological disorders such as stroke, 

or when the rehabilitant has a delirium. Examples of neuropsychiatric symptoms 

are altered stimulus processing, overburden, decline of executive functions, loss 

of memory, loss of initiative, and problems with dealing with emotions. Literature 

has shown that neuropsychiatric symptoms like depression, disinhibition and 

anxiety are highly prevalent in rehabilitants, and these symptoms are negatively 

associated with quality of life and home discharge after rehabilitation.5-9 In the 

qualitative study presented in chapter 3, rehabilitants and informal caregivers 

indicated that they experience a lack of attention for neuropsychiatric symptoms 

and the emotional aspects of the rehabilitation. These aspects were referred to a 

number of times in the conceptualization and the CREATE-tool, but this is only a 

small part of the tool and not always integrated into the whole process of rehabili-

tation. Therefore, there is a chance that these aspects will be overlooked, and pro-

fessionals mainly focus on stimulating physical functioning during rehabilitation. 

Information about neuropsychiatric symptoms and their treatment may result 

in better rehabilitation outcomes.5-9 Therefore, it is important in a CRE to pay 

attention to all aspects of rehabilitation, including neuropsychiatric symptoms.
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Informal caregivers

The conceptualization of CRE includes informal caregivers being educated about 

the medical condition of their loved one, and to give attention to their coping 

ability, change of role, and grieving process. But above all, the informal caregiver 

is deployed as a team member who participates in the rehabilitation process. 

Involvement of informal caregivers in the rehabilitation of older adults leads to 

better rehabilitation outcomes and return home.10 The primary informal care-

givers are often spouses and children, and their caring roles involve providing 

assistance with daily activities, including physical care, and provision of emo-

tional support.11-13 Involving informal caregivers in the rehabilitation, and training 

and educating them in various aspects of the disease process such as recovery, 

interventions, and skills needed to care for their loved ones, has positive effects 

on the caregivers’ quality of live and ability to cope with burden.13,14

Despite the sufficient evidence for the positive effects of involving informal care-

givers in the rehabilitation process, we should not forget they have an emotional 

bond with the rehabilitant. They are not only a functional partner in the rehabili-

tation process and the life afterwards, but also an emotional partner of the reha-

bilitant. So, in order to maintain their role as informal caregiver in the long term, 

they must also be given space to be this emotional partner to their loved one.

Nudging

Nudges are subtle changes in the way options are presented, designed to influ-

ence decisions in a predictable and healthy way and achieved by relying on well-

known decision-making tendencies.15 The last 15 years nudging is increasingly 

used in research into behavioral change, for example to stimulate sustainable and 

healthier food choices, organ donation, and to improve sleep, physical activity and 

sedentary behavior.16-19 Nudging is still a relatively new concept within geriatric 

medicine, which is why this theoretical concept was not included at the start of 

the CREATE study and was not presented as a topic to the participants of the 

qualitative studies of chapter 3 and 4.

Even though nudging was not explicitly mentioned in the studies in this thesis, 

certain aspects of CRE can be seen as nudging and stimulate rehabilitants to 

participate more active in their rehabilitation process. The statements in the 

7
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conceptualization about the layout of the ward being challenging and providing 

safety to practice independently can be an example of nudging. This could include 

exercise equipment in communal areas or chairs in corridors that can provide an 

extra moment of rest while walking. Another example of nudging is the statement 

about offering enriched food, which can be seen as nudging towards a healthy 

eating pattern. Therefore, nudging seems an interesting methodology to encour-

age rehabilitants and to apply within a CRE.

eHealth

Of the 70 statements in the conceptualization of CRE, only two statements men-

tion the use of eHealth. eHealth can support monitoring of outcomes, clarify 

changes in functioning, and make exercise fun and challenging. However, it is 

remarkable that eHealth is not mentioned more often in the conceptualization, 

as it has proven its benefits in geriatric rehabilitation. Recent reviews have shown 

positive effects of eHealth, e.g. for improving physical activity, walking ability, 

and balance.20-23 A possible explanation for the limited presence of eHealth in 

the conceptualization may be the way this conceptualization was developed. 

eHealth was not included in the search strategy for the review of chapter 2, so, 

all aspects regarding eHealth in the conceptualization originated from the input 

of professionals, rehabilitants and informal caregivers. As rehabilitants and in-

formal caregivers are not always aware of the developments regarding eHealth 

in geriatric rehabilitation, the input regarding eHealth was mainly given by pro-

fessionals. A recent international survey indicated that professionals felt that 

eHealth is complex for rehabilitants to use, and that a lack of knowledge and 

insufficient resources were important barriers for the use of eHealth in geriatric 

rehabilitation.24

These factors may explain why eHealth was not mentioned more often in the final 

conceptualization of CRE. Regardless that eHealth is only explicitly mentioned in 

two statements, it can support achieving the topics identified in the other state-

ments. For example, eHealth can support in challenging rehabilitants to practice 

independently, it can help in providing appropriate information (e.g. about the 

condition for which they are rehabilitating), and it can support rehabilitants in 

managing stimuli and coping with disabilities.
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Methodological considerations

The conceptualization of CRE and the CREATE-tool were created based on an ex-

tensive study that combined both literature and input from relevant stakeholders. 

Nevertheless, there are some aspects regarding the methodology that should 

be discussed here.

Dream or reality?

Qualitative research is the best method to come to an understanding of a phe-

nomenon through the experiences of those involved.25 Therefore, qualitative re-

search was the preferred method to gain insight in the concept of CRE. In addition 

to the results of the narrative review described in chapter 2, the conceptualization 

of CRE and the CREATE-tool are based on the input of professionals, rehabilitants 

and informal caregivers in the two qualitative studies described in chapter 3 and 

4. During these qualitative studies the participants were asked to dream freely 

about what they thought an optimal CRE should look like. It is debatable if partic-

ipants described their real dream for an optimal CRE during these meetings. It is 

suspected that most participants mainly described the current situation and the 

improvements regarding CRE they were currently working on. As a result, not all 

possibilities and dreams for a CRE were mentioned in these studies.

To obtain the most diverse input possible, many different stakeholders were in-

cluded. As a result, developments in various organizations were included, and 

through the participation of experts in the field of rehabilitation, an attempt has 

been made to include future developments in the final concept. This does not 

mean that it includes all future developments in the concept of CRE. Given the 

rapid follow-up of research in the field of geriatric rehabilitation, and in particular 

eHealth, the concept of CRE should be a dynamic concept.

Participants selection

One of the methodological issues regarding the studies in this thesis is the sam-

pling of the professional participants. The studies described in chapter 4, 5 and 

6 all used the input of professionals in the data collection. Because these three 

studies selected participants within the same organizations, it was inevitable that 

some professionals participated in all three studies. This can have influenced the 

7
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results by strengthening the internal validity, however the results may be less 

generalizable.

In chapter 4 the participants described their perspectives regarding CRE and in 

chapter 5 they clustered the statements regarding CRE. The results of these stud-

ies were integrated in the CREATE-tool. Therefore, professionals who participated 

in all three studies could (partially) recognize their vision in the final concept of 

CRE and the CREATE-tool. In chapter 6 the use of the CREATE-tool was evaluated 

in a survey. Because participants in this study were able to partially recognize 

their own perspectives in the content of the tool, this may have influenced how 

they completed this survey. In particular, the questions regarding the content and 

relevance of the statements may have been assessed more positively.

In the final concept of CRE and the CREATE-tool the input from various stakehold-

ers was combined with the results of the narrative review described in chapter 2. 

The qualitative studies described in this thesis used input from participants from 

many different organizations, as well as input from (inter)national experts. This 

has led to a rich conceptualization that shows a broad vision of CRE, and the final 

conceptualization cannot be traced back to input form individual participants. 

Therefore, it is expected that previous participation in studies related to CRE did 

not influence the results of the survey regarding the use of the CREATE-tool in 

Chapter 6.

Regarding the sampling of participants, the external validity is another meth-

odological issue in this thesis. All participants were motivated professionals, 

rehabilitants and informal caregivers. The organizations participating in these 

studies operated mainly in areas with a high socio-economic status. In addition, 

the participants mainly had a Dutch cultural background, only in the study in chap-

ter 4 there was input from an international group of experts. This thesis has not 

examined the external validity of the CRE concept, therefore the results should 

be interpreted with caution regarding generalization towards populations with a 

different (cultural) background.
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Concept mapping

After the studies described in chapter 2, 3 and 4, a lot of information about rele-

vant aspects had to be combined in a conceptualization of CRE. One of the most 

important factors of a CRE is the equality of stakeholders. Therefore, it was im-

portant that the three main stakeholder groups (rehabilitant, informal caregiver 

and professional) were involved in the development of the final conceptualization. 

After considering different methods, we opted for concept mapping to develop 

the final conceptualization. Concept mapping is a highly structured procedure 

which can be used as an exploratory consensus procedure for modelling con-

ceptual frameworks based on specific elements and the input of relevant stake-

holders.26,27 A major advantage of concept mapping is that all participants provide 

their input individually, without participants influencing each other. The input of 

each participant counts equally in the final conceptualization. This has led to a 

rich conceptualization of CRE which combines evidence-based, expert-based and 

experience-based knowledge. Aiming at the equality of stakeholders in a CRE, 

the concept mapping methodology seems most suitable for shaping the final 

conceptualization of CRE.

CREATE-tool

In this thesis it was studied to which extent a team self-evaluation tool is feasi-

ble to support rehabilitation wards by implementing CRE. Therefore, a delega-

tion from the interdisciplinary team participated in the study in chapter 6. In this 

study, the participants were assigned by the team manager to achieve a good 

representation of the team. The readiness for change of the participants, was not 

considered. It is conceivable that this could influence the results in the study in 

chapter 6. Participants characterized with a lower readiness for change are likely 

to fill in the tool more conservatively and will therefore come up with fewer ideas 

to improve the CRE during the team meeting. They will probably complete the 

evaluation questionnaire less positively because they see less need for change. 

While participants whit a higher readiness for change are likely to identify more 

areas for improvement and are more positive about the entire tool.

If the CREATE-tool is going to be used in practice, it is good to include the read-

iness for change of team members when selecting participants. An ideal mix of 

participants consists not only of a representation of different occupations, but 

7
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also of participants with different natures. In this way, an improvement plan for 

CRE on a rehabilitation ward can be developed with the broadest possible sup-

port, which can have a positive contribution to the implementation of this plan.

Implications and recommendations

Implications for practice

The conceptualization of CRE originated from a narrative review and qualitative 

studies and the effectiveness of the total concept is not yet studied. The effects 

of the use of the CREATE-tool on the care process and rehabilitation outcomes 

are still unknown, as are the effects on the satisfaction and burden of the infor-

mal caregiver and employees. Nevertheless, many aspects of CRE have already 

been individually studied and proven to be effective. Hence, the concept of CRE 

as described in chapter 5 has a lot of potential and should be implemented in 

geriatric rehabilitation.

This thesis (chapter 6) showed that the CREATE-tool can be used as a team im-

provement instrument. It can help rehabilitation wards implement and improve 

CRE. During the study described in chapter 6, each team identified several points 

for improvement related to CRE. Team members indicated that this included both 

quick wins and points that took more time to realize. The survey in chapter 6 

showed that team members were enthusiastic about using the tool and thought 

it contributed to improving CRE on their ward.

This thesis did not investigate the optimal frequency of using the CREATE-tool. 

The advice is to formulate an improvement plan for the geriatric rehabilitation 

ward based on the results of the CREATE-tool. If all improvement points from this 

plan have been achieved, the process of the CREATE-tool can be started again. If 

these points have not been achieved within 2 years, it is recommended to start 

the assessment process with the CREATE-tool again. In this way teams can iden-

tify whether new areas for improvement have raised regarding CRE.
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Implications for education

This thesis has identified some important points for the education of profes-

sionals. One of the most important aspects of a CRE is interprofessional collab-

oration. The best place to start interprofessional collaboration is at the start of 

the training of future professionals! If students are taught to collaborate beyond 

the boundaries of their own field during their education, this will have an impact 

on the collaborations during their working life. As one of the participants of the 

study in chapter 4 said, “this interprofessional education should not stop when 

professionals have obtained their diploma, but requires continuous education”. In-

terprofessional team trainings are an excellent way to stimulate interprofessional 

collaboration during regular working days. These team trainings will strengthen 

the team spirit, allow professionals to learn from each other, improve effective 

communication, and help professionals find each other in the workplace.28

What this thesis has further demonstrated is the importance of the environment 

in which rehabilitation takes place. A stimulating and challenging environment can 

challenge rehabilitants to work on their rehabilitation outside therapy hours. It is 

good to emphasize this importance of the environment in the training of health-

care professionals. But even more important is the training of non-health care 

professionals involved in the design of rehabilitation departments. They should 

be aware of the importance of a challenging environment for rehabilitants and 

be trained in ways to achieve this. Healthcare professionals and non-healthcare 

professionals must be taught how to speak each other’s language to achieve the 

best possible result together. A good example of this is the “Bij Ons” tool, in which 

healthcare professionals and architects work together to design a nursing home 

which gives residents with dementia a feeling of home.29

In a CRE, professionals work together in an interdisciplinary manner and all team 

members are jointly responsible for increasing therapeutic activities of rehabili-

tants. Many different disciplines work together in an interdisciplinary team, but 

the professional with whom patients spent the most time is the nurse. If nurses 

incorporate exercises in their daily contact with rehabilitants, this can increase 

therapeutic activities with almost one hour a day.30,31 It is therefore important 

that these practice moments are regularly mentioned during the training of pro-

7
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fessionals, and all professionals involved in rehabilitation must regard the nurse 

as a therapist.

Future research

This thesis brings a solid foundation for the challenging rehabilitation environ-

ment, but like any research, it raises further research questions. One of the re-

search questions for this thesis was which aspects are important for a CRE and 

how can they be combined in a conceptualization. Now that this conceptualiza-

tion has been established, it is important to conduct further research into the 

effectiveness of using the concept of CRE for quality improvement activities. 

As mentioned above, specific parts of this concept have already been studied. 

It is necessary to conduct further research into the effect of combining all these 

aspects. CRE is an extensive concept and many rehabilitation wards have imple-

mented certain parts of this concept, which is why action research seems to be 

an appropriate method for further research.

The second research question of this thesis has resulted in a team self-evaluation 

tool. This thesis shows evidence that this CREATE-tool is helpful for rehabilitation 

wards to identify their areas for improvement regarding CRE. Further research 

can be conducted into the long-term effect of the use of the CREATE-tool on the 

CRE of rehabilitation wards. This requires an implementation study and could be 

part of the above-mentioned action research.

Regarding the methodology of the studies that have resulted in the CREATE-tool, 

some limitations have been mentioned above. These limitations raise new re-

search questions. Geriatric rehabilitation is a rapidly developing field of interest 

in both clinical practice and scientific research. It is not certain that all these 

developments are included in the conceptualization of CRE developed in this 

thesis. Therefore, it is important that we remain alert to new developments and, 

if applicable, update the current conceptualization.

The studies in this thesis mainly took place in the Netherlands. Recent studies 

have shown that despite of a consensus definition, there are international dif-

ferences in the way geriatric rehabilitation is offered and in inclusion criteria.32,33 

To increase the external validity of the concept, it is paramount to study to what 
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extent the current conceptualization is endorsed internationally and whether the 

developed CREATE-tool is feasible in other countries.

Completing the full procedure of the CREATE-tool is relatively time-intensive, 

which is why it is recommended to only do this once every two years. During 

these two years it is desirable to monitor whether CRE on a ward is developing 

in the desired direction. A short and quick checklist should be developed and 

evaluated for this purpose.

Results of both the CREATE-tool and the conceptualization point in the direction 

of involving rehabilitants and informal caregivers in the rehabilitation process. It is 

necessary to investigate how they can be involved in shaping CRE on a rehabilita-

tion ward, as this is under studied. It should be explored whether the CREATE-tool 

can be further developed into a tool for rehabilitants and informal caregivers.

This thesis focused on inpatient rehabilitation. But not all patients receive inpa-

tient rehabilitation. And even if they do, the rehabilitation starts in the hospital 

and continues after discharge in their home situation. All these phases of reha-

bilitation together ensure an optimal rehabilitation result, and aspects of a CRE 

are important during all these phases. It is therefore recommended that further 

research will be conducted into which aspects of CRE are relevant during hospital 

admission and during rehabilitation at home. This may lead to further research 

into possible adjustments to the CREATE-tool so that it can be applied in these 

settings.

7
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Epilogue: the case of my grandfather

In the general introduction of this thesis, the case of my grandfather was 

introduced. My grandfather rehabilitated before the concept of a challeng-

ing rehabilitation environment existed. His treatment was mainly mono-

disciplinary and besides his therapy moments, he had relatively small 

challenges and exercises. Nevertheless, after ten weeks he was able to 

walk without a walking aid and independent in his activities of daily living. 

But he didn’t cycle again and felt less confident walking on uneven paths.

With the current knowledge, I suggest that he may have achieved better 

rehabilitation results if his rehabilitation had taken place within a CRE. 

Would he have achieved a higher therapeutic intensity and felt more con-

fident and even stepped on his bike again?
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