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Abstract
Background  There is a shift from inpatient to home-based geriatric rehabilitation (HBGR), and potential benefits 
are demonstrated. Previously, a theoretical HBGR model, version 1.0, has been developed, outlining its essential 
components. However, clear guidance on the practical design and organisation of HBGR in everyday practice is 
still lacking. Therefore, determining the optimal design for this complex intervention is essential for its successful 
implementation in daily practice. The objective of this study is to redesign the theoretical HBGR trajectory and assess 
its feasibility, acceptability, and usability from both patient and professional perspectives.

Methods  A redesign and feasibility study based on the MRC framework was conducted in a Dutch skilled nursing 
facility using the MRC framework in co-creation with eleven healthcare professionals and four patient representatives. 
The HBGR trajectory 1.0, comprises four building blocks (structure, process, environment, and outcomes) based on 
the Post-Acute-Care rehabilitation quality framework. Version 1.0 was redesigned during the development phase 
and subsequently pilot-tested in daily practice during the feasibility phase. Adjustments were made based on semi-
structured interviews with ten patients and (interim) evaluations.

Results  The HBGR trajectory 1.0 has been redesigned into version 2.0. It contains eleven elements: individualised 
goal setting, providing HBGR is the default unless otherwise indicated, an information letter, blended eHealth, 
mapping the patient’s living environment, stimulation support from informal caregivers, collaboration with 
community care nursing, rehabilitation coordination, central planning, therapy at home, and online multidisciplinary 
evaluation. Version 2.0 was enthusiastically endorsed by patients, patient representatives, and professionals, who 
found it feasible, acceptable, and usable in daily practice.

Conclusion  The HBGR trajectory 1.0 was adapted, tested, and finally redesigned into version 2.0. The study revealed 
that involving patients, their representatives, and healthcare professionals was critical to garnering support and 
facilitating implementation. Key developments align with global trends and include the successful integration of 
eHealth with traditional treatment methods, enhanced collaboration and knowledge sharing among community care 
nurses, and increased involvement of informal caregivers in rehabilitation. This redesigned HBGR trajectory is ready for 
evaluation and implementation in follow-up effectiveness research.
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Background
Worldwide, geriatric rehabilitation (GR) faces the chal-
lenge of ensuring long-term sustainability, given the 
increasing number of older people and expected labour 
market shortages [1]. GR must prioritise efficiency to 
guarantee that high-quality care is available for all older 
adults.

In response to these challenges, there is an increasing 
focus on providing GR in outpatient settings, at home, 
or in the patient’s residence using a specialised team, 
following inpatient GR, referred to as home-based geri-
atric rehabilitation (HBGR) [2–5]. The potential ben-
efits of HBGR for older adults have been demonstrated, 
including improved performance in activities of daily 
living, regaining independence, a decreased risk of fall-
ing, and an improved quality of life [6–9]. Moreover, 
the professional field generally agrees that GR is prefer-
ably performed in an ambulatory or outpatient setting, 
as demonstrated by the international Delphi study of van 
Balen et al. [3].

Previous research by Preitschopf et al. [10, 11] pro-
vided the context and building blocks for an evidence-
based theoretical HBGR trajectory, referred to as version 
1.0. This trajectory outlines the patient’s care path from 
the inpatient GR phase to continued GR care at home. 
It identifies the structure, process, and environmental 
components that may influence the HBGR outcomes 
and are essential for redesigning HBGR 1.0 into an opti-
mal trajectory suitable for daily practice. The core build-
ing blocks elements of HBGR version 1.0 include, e.g. 
an inpatient start of HBGR, the integration of patient-
oriented eHealth solutions with traditional face-to-face 
treatments (blended care), structural collaboration and 
integration with community care (CC) nursing, edu-
cation for both patients and informal caregivers, and 
a designated case manager as a central contact person 
[11]. Previous studies have examined a comprehensive 
rehabilitation approach aimed at enhancing the inde-
pendent functioning of elderly individuals following hip 
fracture [12, 13]. However, no clinical studies have spe-
cifically addressed the implementation and development 
of the various HBGR 1.0 elements within the entire GR 
target group, without differentiating between specific 
diagnoses. Additionally, despite the need for a struc-
tured and evidence-based trajectory, there is currently 
no clear guidance on how HBGR should be designed and 
organised in everyday practice [10, 14, 15]. According to 
Prins et al. [16], this lack of clarity may hinder the suc-
cessful implementation of HBGR. It could also contrib-
ute to international diversity in the execution of HBGR, 

as demonstrated by Grund et al. [17]. More clarity and 
consensus on the organisation of home-based GR could 
promote global collaboration and enhance research on 
home-based GR.

Designing and implementing an HBGR trajectory is not 
straightforward. It is a complex intervention [18] with 
many different organisational elements and stakeholders, 
such as older adults with complex and multiple patholo-
gies and professionals from various disciplines across set-
tings. This requires a lot of flexibility, expertise, and skills 
from everyone involved to complete the rehabilitation 
treatment. The Medical Research Council (MRC) frame-
work can be used to redesign [18] a complex intervention 
using distinct phases that can be followed in an iterative 
process and from different perspectives. By doing so, it is 
possible to stimulate a better connection to daily practice 
because of the (early) involvement of the various stake-
holders, which can improve the final implementation of 
an intervention.

This study aims to redesign a home-based geriatric 
rehabilitation trajectory for older adults living at home 
after inpatient rehabilitation into a feasible, acceptable, 
and usable trajectory by redesigning and testing its feasi-
bility in a real-world setting and in co-creation with three 
stakeholder groups (patients, patient representatives, and 
healthcare professionals).

Methods
MRC framework
This study used the MRC framework for developing and 
evaluating complex interventions as guidance (Fig.  1), 
as updated by Skivington et al. [18]. The framework 
comprises four phases that can be followed in an itera-
tive, non-sequential process. At each phase, you refer 
back and forth to the central core elements, determining 
whether you can proceed to the next phase or back to the 
previous one. Our study will focus on the development 
and feasibility phases. The development phase served as 
the preparation phase, during which the HBGR trajec-
tory was redesigned. In the following feasibility phase, 
the HBGR trajectory version 1.5 was pilot-tested in daily 
practice by gradually applying the organisational ele-
ments (adapted in the development phase), performing 
(interim) evaluations and adjustments, with redesign ver-
sion 2.0 as the outcome. The evaluation phase (focused 
on assessing a redesigned HBGR trajectory through 
cost-effectiveness research and a national pilot project) 
and the implementation phase (focused on the practi-
cal application and consolidation of a well-tested HBGR 
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design) are outside the scope of this study and will not be 
discussed here [18].

HBGR version 1.0
The HBGR trajectory 1.0 was developed based on theo-
retical and practical evidence from our prior research [7, 
8] (see Appendix 1). As this topic has been discussed in 
detail elsewhere, we provide a brief summary.

HBGR version 1.0 consists of four building blocks: 
structure, process, environment, and outcome, each 
comprising specific elements:

(1) Structure, which focuses on the organisation of 
HBGR and incorporates closer links with integrated care. 
(2) Process, which involves a patient-centred, multidis-
ciplinary network, a well-coordinated multidisciplinary 
team dedicated to the patient’s care at home, and sup-
ported by patient-oriented, blended eHealth applications. 
(3) Outcome of HBGR, which is focused on regaining 
patients’ quality of life and autonomy. (4) Environment, 
which involves the stimulating aspects of the physical and 
social rehabilitation environment. HBGR 1.0 serves as 
the initial foundation and input for this feasibility study.

Study design and setting
A redesigning and feasibility study was conducted with 
an action-oriented, iterative approach [19–21], allow-
ing continuous improvement and adaptation. To gather 
real-life experiences and ensure a collaborative and 
patient-centred approach, we employed co-creation prin-
ciples, which align with the Experience-Based Co-Design 
(EBCD) methods [19–21], thereby improving health-
care processes by integrating patient and professional 
experiences. This approach ensures that all stakehold-
ers actively participate and share in the decision-making 
process.

We followed two phases according to the MRC frame-
work [18] to redesign the existing HBGR trajectory 1.0 by 
adapting it and testing its feasibility. The study involved 
various qualitative methods, which were applied alter-
nately: (1) two co-creation sessions [20] with patient rep-
resentatives (n = 4), and healthcare professionals (n = 11). 
By applying co-creation principles, we ensure that all 
stakeholders are actively involved and share in the deci-
sion-making process. (2) five working group meetings 
[20] with seven professionals who were multidisciplinary 
treatment team members and actively participated dur-
ing the pilot phase. (3) pilot-testing the intervention 

Fig. 1  Context of the study within the MRC framework for the evaluation of complex interventions (Skivington 2021 [18])
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in a real-world setting [18, 20], and (4) semi-structured 
patient interviews (n = 10) [22]. The content and topics 
were based on the interview guide used in the previous 
qualitative study [11] (see Appendix 1).

This research was conducted from October 2023 to 
February 2024 in a geriatric rehabilitation department 
with 22 beds at a skilled nursing facility (SNF) in the 
Netherlands. The study is part of the national living lab 
“Better@home: development, implementation, and eval-
uation of home-based geriatric rehabilitation after inpa-
tient rehabilitation” [11]. This living lab is a partnership 
between three regions in the Netherlands, in which two 
to three SNFs participate in each region.

Participants and data collection
Participants
The study included three different groups of stakeholders: 
(1) Older adults (n = 10) who were admitted to a geriatric 
rehabilitation department in an SNF, were eligible for and 
underwent an HBGR trajectory (further called patients). 
After providing informed consent for participating in this 
study, patients were interviewed by AP within one week 
of completing the HBGR trajectory; (2) Patient represen-
tatives (n = 4) who were either former patients or infor-
mal caregivers, and had experience with HBGR or had 
gone through the home-based rehabilitation process. 
They were invited to think about HBGR developments 
critically and participated in the co-creation meetings; 
(3) Healthcare professionals (n = 11) from the participat-
ing SNF, including a physiotherapist, occupational thera-
pist, speech therapist, dietician, elderly care physician, 
nurse specialist, GR nurse, CC nurse, psychologist, social 
worker, GR department manager, and head of the scien-
tific research department [3]. The eleven professionals 
participated in two co-creation sessions, of which seven 
actively participated in the working group. Tasks were 
divided among the working group members, with a coor-
dinator ensuring everyone followed their agreements.

Two phases were conducted to collect the data (Fig. 1) 
following the MRC framework [18]. Firstly, in the devel-
opment phase, the existing HBGR trajectory version 1.0 
was redesigned into version 1.5. Secondly, the feasibility 
phase, in which version 1.5 was pilot-tested in daily prac-
tice, leading to the development of version 2.0.

Development phase
The initial HBGR trajectory version 1.0 underwent fur-
ther adaptation during the development phase, with 
active involvement from healthcare professionals (n = 11) 
and patient representatives (n = 1) through an interactive 
co-creation group meeting [20]. A description of the dif-
ferent meetings is shown in Appendix 2. The co-creation 
meeting aimed to introduce the HBGR trajectory version 
1.0, gather input from various stakeholders, identify areas 

for further development, and reach agreements on the 
pilot process in terms of content and task division. This 
phase involved successive additions to the HBGR trajec-
tory 1.0 until the refined HBGR version 1.5 was ready for 
pilot testing in phase 2, the feasibility phase.

Feasibility phase
In this second phase, HBGR trajectory version 1.5 was 
pilot-tested [18, 20] in daily practice with ten patients 
who were eligible for and underwent an HBGR trajectory 
and gave informed consent to participate in this study. 
The experiences of the ten included patients were gath-
ered through a 45-minute interview conducted by AP 
regarding home rehabilitation [22]. The semi-structured 
interviews (see Appendix 1) occurred at the patient’s 
home within three weeks after finishing the HBGR tra-
jectory. The experiences were included in the interim 
evaluations and adjustment of the HBGR trajectory. The 
working group gradually implemented the HBGR ele-
ments to evaluate feasibility, acceptability, and usability, 
giving professionals time to adapt to the new work pro-
cesses. Additionally, by stepping back and forth between 
the development phase and feasibility phase [18], work 
processes were discussed, evaluated, and adjusted during 
monthly working group meetings.

The feasibility phase concluded with a constructive 
final evaluation in an interactive co-creation meeting [20] 
with three patient representatives and eleven healthcare 
professionals. In this meeting, we summarised HBGR 
trajectory version 1.5, including the feedback and experi-
ences of patients, patient representatives, and healthcare 
professionals gathered during the pilot. This was dis-
cussed in subgroups before being presented to the entire 
group. Ultimately, the group agreed on the final design 
and content of HBGR trajectory version 2.0.

We recorded all the semi-structured interviews and co-
creation sessions on tape and transcribed them verbatim. 
The research and personal data were stored in a secure 
folder within Amsterdam UMC and pseudonymised in 
the transcript. Field notes were made throughout the 
entire process and entered into an Excel database, along 
with observational data regarding the progress of the 
individual trajectories. Notes and action plans were made 
and stored in a shared group file during each working 
group meeting. AP was responsible for maintaining this 
file.

Data analysis
We employed a hybrid approach to analyse the qualita-
tive data from patient interviews and co-creation meet-
ings, integrating both deductive and inductive methods, 
as described by Bingham [23]. To ensure alignment with 
established research frameworks initially, AP employed a 
deductive analysis to categorise data based on knowledge 
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from previous research [10, 11, 24], a structured clas-
sification of the main topics was made: preparing for 
discharge home, transition to home, daily functioning 
before, during and after HBGR, location of treatment 
use of eHealth, informal care, CC nursing, finishing of 
HBGR, and patient and professionals experience with 
HBGR. Subsequently, AP conducted an inductive analy-
sis to identify emerging (sub) themes and patterns from 
the data [23, 25]. After the initial analysis, the results 
were thoroughly discussed with the research team to 
reach a consensus. This flexible methodology facilitates 
the recognition and integration of new insights derived 
directly from the data, thereby achieving both theoretical 
relevance and novel findings.

The analysis of patients’ and professionals’ experiences 
was used as input for any necessary adjustments to the 
HBGR trajectory during the development and feasibil-
ity phase. The working group meetings, including field 
notes, were used as additional input during the analysis, 
which followed a plan-do-check-act cycle [26].

Logic model
To enhance understanding and provide a structured sum-
mary of the HBGR trajectory redesign process, we organ-
ised all research steps into a streamlined framework, 
starting with the contextual analysis and concluding with 
its impact on the professional field. This framework is 
known as a logic model and is part of the MRC frame-
work [27].

Ethics approval and consent to participate
This study was approved by the Medical Ethics Com-
mittee of the University of Amsterdam in the Nether-
lands (protocol ID 2023.0254). All participants provided 
informed consent prior to participating in this study.

Results
Characteristics participants
Table 1, shows the characteristics of the three groups of 
participants, and Fig.  2 show the patient participation 
flowchart. The ten included patients had a median age 
of 79 (IQR 71-81.5), of which seven (70%) had a stroke 
diagnosis, one had an orthopaedic diagnosis, one had an 
oncologic diagnosis, and one had general malaise. Rea-
sons to not follow HBGR were: discharge to long-term 
care (n = 10), one discipline needed (n = 9), no rehabilita-
tion goals (n = 7), death (n = 2), and hospital re-admission 
(n = 1). The median duration of IGR was 36.5 days (IQR 
19-38.5), shorter than the national median of 43 days 
[28]. For HBGR, it was 36 days (IQR 21.5–45). The study 
involved the participation of four patient representatives, 
including two former patients and two informal caregiv-
ers. Eleven healthcare professionals from ten different 

disciplines participated in the co-creation sessions, all 
experienced with HBGR, with 90% being women.

Redesigning process
Development phase
During the development phase, the initial HBGR tra-
jectory version 1.0 was refined into version 1.5 in co-
creation with professionals and patient representatives. 
Forty topics were gathered and discussed, divided into 
the building blocks, structure, process, environment, and 
outcome (see Appendix 3). Of these topics, eleven ele-
ments were identified as essential to developing, refining, 
and adding to the HBGR trajectory. The order in which 
the elements would be implemented during the feasibil-
ity phase was prioritised. First, the elements that needed 
no or limited adaptation were individualised goal setting, 
providing HBGR is the default unless otherwise indi-
cated, information letter about HBGR, early mapping of 
the patient’s living environment, central planning, col-
laboration with CC nursing concerning the warm trans-
fer, and providing therapy in the home setting. Secondly, 
the elements needing average development or refinement 
were the rehabilitation coordinator, education for CC 
nursing concerning rehabilitation at home, online evalu-
ation meetings, and education meetings for informal 
caregivers. Finally, the blended use of eHealth (exercise 
apps and sensor technology) was implemented, which 
required the most development on different levels, such 
as arranging the equipment and adapting the working 
process.

Feasibility phase
Finally, the existing HBGR trajectory version 1.0 has been 
redesigned throughout this study into version 2.0, as 
demonstrated in Fig. 3. The eleven key elements are high-
lighted in bold and briefly defined in Appendix 4.

HBGR trajectory version 2.0  The HBGR workflow pro-
cedures were described throughout this study, where three 
elements showed the most remarkable development.

Firstly, the essential experience in using eHealth is 
gained and can be expanded. Due to the late delivery of 
materials, the technological tools were used for a short 
time and applied to only five patients. Valuable experi-
ences were gained by integrating remote training using 
an exercise app with face-to-face treatment (blended use 
of eHealth). Both patients and professionals indicated 
positive experiences like stimulating patients to do exer-
cises, promoting patients’ autonomy, and saving time.

Furthermore, introducing technology early in the inpa-
tient setting seemed essential since it gave the patients 
enough time to learn how it works. However, difficulties 
were encountered in adapting to the daily routine. Pro-
fessionals have stressed the importance of having enough 
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time and space for planning to gain valuable experiences 
for the future and adjust practices as needed. A clear out-
line of the blended working process, education plan, and 
IT support is also necessary.

Secondly, collaboration with CC nurses is improved, 
and their knowledge of HBGR is increased. The pilot 
project aimed to enhance cooperation with stakeholders 
involved in HBGR. The co-creation meetings concluded 
that CC nurses play a pivotal role in this process, and 
involving them in the rehabilitation trajectory at an early 
stage is crucial. The feedback from professionals also 
highlighted the need to enhance CC nurses’ understand-
ing of the home rehabilitation environment to facilitate 
a smooth transition. A post-training survey revealed that 
the training was well-received, and the knowledge gained 
can be directly applied in daily practice. Efforts have been 

made to establish connections with CC nursing, and it 
is now imperative to strengthen this collaboration and 
ensure its continuity.

Finally, informal caregivers are better involved in reha-
bilitation, but this still needs more attention. The infor-
mal caregivers who attended the caregivers’ information 
meeting felt well-informed. However, some noted that it 
needs to be clarified when the meetings are scheduled, 
and that communication could be improved. They men-
tioned that it is beneficial to observe therapy sessions, 
enabling them to ask questions, stay informed about 
their loved one’s progress, and learn which exercises can 
be done at home. However, it was also mentioned that 
not every caregiver may need this, for instance, if they 
already feel burdened by their care responsibilities.

Table 1  Characteristics of the three groups of participants
Patient participants
Participant Gender Age Marital status Diagnosis 

(multi-morbidity)
Length of 
IGR* (days)

Length of 
HBGR**(days)

1 Male 82 Living with partner Stroke 39 49
2 Male 77 Living with partner Stroke 17 15
3 Male 79 Living with partner Stroke 37 36
4 Female 86 Living alone Stroke 36 36
5 Male 64 Living with partner Oncology 40 23
6 Female 68 Living with partner Total knee replacement 37 66
7 Male 69 Living with partner Stroke/Conversion 

syndrome
19 45

8 Female 80 Living with partner Stroke 45 45
9 Female 86 Widow, living alone General malaise 19 21
10 Female 79 Living with partner Stroke 16 17
Median
(IQR)

79
(71-81.5)

36,5
(19.5–38.5)

36
(21.5–45)

Patient representative participants
Participant Gender Role Experience HBGR
1 Male Former patient Yes
2 Male Former patient Yes
3 Male Caregiver Yes
4 Female Caregiver Yes
Healthcare professional participants
Participant Gender Discipline Experience HBGR
1a Female Manager GR department/elderly care 

physician
Yes

2a Female Coordinator GR/physiotherapist Yes
3a Female Community care nurse Yes
4a Female GR nurse Yes
5a Female Occupational therapist Yes
6 Female Dietician Yes
7 Female Psychologist Yes
8a Male Physiotherapist Yes
9a Female Nurse practitioner Yes
10 Female Social worker Yes
11 Female Speech therapist Yes
*IGR = inpatient geriatric rehabilitation, **HBGR = home-based geriatric rehabilitation, aWorking group member
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Experiences and perspectives
During the feasibility phase, the experiences and perspec-
tives of the patients, patient representatives, and profes-
sionals regarding the redesigning process, pilot testing, 
and the final HBGR version 2.0 were gathered.

Patients and patient representatives
Overall, patients were satisfied with HBGR and rec-
ognized the added value and usability, as it supported 
them in transitioning home. They reported being satis-
fied with the entire process, including the rehabilitation 
at home. Also, caregivers see the added value: “Of course, 
this is completely focused on self-reliance and if I see how 
my mother manages by herself. She says, without the 

Fig. 2  Flowchart patient participation; inclusion and exclusion reasons
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Fig. 3  Home-based geriatric rehabilitation trajectory and inpatient preparation, version 2.0. COPM = Canadian Occupational Performance Measure, 
HBGR = Home-Based Geriatric Rehabilitation
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therapists (HBGR), I definitely wouldn’t have been able to 
do this…. It is more focused on the home situation and the 
everyday situation. I think it is perfect.” (Caregiver) The 
patients mentioned various elements: (i) Getting to know 
the CC nurse who takes over the care at home before-
hand gives them confidence, making the transition less 
challenging. (ii) Patients appreciated therapists visiting 
them at home for rehabilitation, allowing them to prac-
tice in their environment and schedule multiple therapies 
on the same day. (iii) Most patients did not notice a reha-
bilitation coordinator was appointed during the HBGR 
trajectory and was seen as a regular part of the rehabili-
tation process Iv) Patients found the Multidisciplinary 
evaluation (MDE) meeting valuable, especially when dis-
cussing rehabilitation goals. However, they noted that the 
meeting provided less or no added value if the trajectory 
was clear.

HBGR was challenging for some patients who needed 
time to get used to it. Patients found comfort in return-
ing home to a familiar environment where they could 
do things at their own pace without feeling constantly 
observed. This feeling was mainly expressed by patients 
with a partner assisting with household tasks and self-
care. Patients without a partner also described being back 
home as lovely but often encountered challenges. They 
mentioned that it took time to readjust to doing every-
thing independently again at home, as many responsibili-
ties had been taken over during their inpatient stay: “At 
first, it was a bit disappointing. You’re thrown back on 
yourself, and now you have to do everything yourself. You 
come home, and so you have to work, so to speak.” (Inter-
view 6) Additionally, patients highlighted the complexi-
ties of ageing, expressing frustration at the gradual loss 
of abilities, which made everyday activities more difficult.

The busy schedule and the number of visitors at home 
were hard to deal with. Many patients report feeling 
overwhelmed during the HBGR due to a high volume of 
visitors, a packed therapy schedule, and numerous doc-
tor’s appointments: “Well, you know, you have to be left 
alone at some point.” (Interview 2) Coping with the result-
ing fatigue is challenging. Fatigue is a common complaint 
indicated by patients. It impacts their daily functioning 
and prevents them from operating at their desired level. 
Many patients indicate they keep looking for solutions to 
do things independently again; “I just keep going. I have 
said I will, and I shall, and I must.” (Interview 4) As a 
result, most patients are satisfied with their daily func-
tioning and experience that the progress is still visible 
or that they are functioning at their old level again. They 
indicated that the home rehabilitation phase is acceptable 
since it helped them regain autonomy partly because they 
could exercise practically in their home environment.

Patients indicated that they rebuild confidence 
through guidance during the HBGR phase and by doing 

homework exercises at home. However, some patients 
are more motivated to exercise than others. Homework 
programs were delivered either on paper or through an 
exercise app. The use of technology was well received by 
patients, as an exercise app with a personalised exercise 
program encouraged them to start or continue exercis-
ing independently. Due to an introduction during the 
inpatient period, the patient felt more confident work-
ing with the technology. The exercise app also facilitated 
video calling and remote treatment, which worked well 
for them in combination with face-to-face therapy: “They 
came to my house once a week to do the exercises. I didn’t 
feel that that was too little, and I liked that video call with 
the physiotherapist to see how far along I am and what 
they think of it. And so that also gives a bit of a boost.” 
(Interview 8) Informal caregivers also participated in car-
rying out homework exercises to different extents. Some 
caregivers were closely involved and willing to assist with 
the exercise program. At the same time, others wanted to 
maintain distance to avoid becoming too involved with 
the care and preserve their partner’s role.

Healthcare professionals
The co-creation process received strong support from 
all participants. The professionals positively received the 
iterative development process as it allowed for immedi-
ate testing and necessary adjustments. However, some 
professionals highlighted that all colleagues not involved 
with the working group needed to be more informed: 
“The entire process description of the outpatient trajectory 
has not yet been widely shared, but it should be so that it 
is clear to everyone what the agreements are. In this way, 
we and the entire treatment team can also better manage 
outpatient rehabilitation and work towards reducing the 
length of inpatient stay.” (Elderly care physician).

HBGR Design 1.5 received positive feedback from 
professionals, who found it feasible and usable, particu-
larly when offering clear guidelines and working agree-
ments. These agreements create awareness and clarify 
that a larger group of patients is eligible for HBGR than 
previously thought. The professionals acknowledge that 
they must learn to have faith that a patient can go home 
safely with an HBGR trajectory: “It is excellent that there 
is now an outpatient trajectory description and that we 
also identify sooner when someone can go home because 
we have made arrangements on who is eligible for HBGR, 
however, sometimes we are still too cautious about that.” 
(Occupational therapist) Furthermore, collaboration 
with CC nursing was beneficial as it facilitated a smooth 
patient transition home, with frequent patient interaction 
and comprehensive overviews during MDE meetings. 
The professionals also provided positive feedback about 
the home rehabilitation training provided to CC nurses, 
noting that it was practical and immediately applicable to 
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daily routines. Additionally, the professionals welcomed 
the introduction of a rehabilitation coordinator (also 
known as a case manager), attributing the positive impact 
to the coordinator’s role in ensuring a seamless process 
and serving as a point of contact for patients, which led 
to more efficient care.

Besides the positive experiences, the working group 
members indicated that developing and implement-
ing HBGR elements takes energy and sometimes meets 
resistance. The group members perceived resistance 
at various points, for example, with the introduction of 
the MDE meeting. This evaluation meeting previously 
had a different format that did not satisfy both patients 
and professionals, so both groups were not motivated 
to participate. The physicians initially resisted the newly 
introduced MDE meeting, fearing it would be time-con-
suming and add little value to the rehabilitation process. 
However, they now see it as beneficial, providing timely 
direction for the rehabilitation plan and better coordi-
nation among the treatment team members. Although a 
nurse practitioner mentioned: “The MDE meeting is not 
always perceived as valuable. Better agreements need to 
be made on when to schedule it and when not to.” (Nurse 
practitioner).

Furthermore, the professionals indicated that they need 
time to adjust work routines; they want to, but they often 

do not know how due to lack of time. They experienced 
that implementing eHealth applications requires extra 
time and effort because adapting to remote treatment, 
transitioning to a coaching role, and guiding patients 
from a distance was challenging. According to them, a 
transparent working process can help implement the 
new procedure: “It is important to have a work process 
description for working with iPads so that this becomes 
fixed in the daily structure. Then, it will also be easier for 
everyone to start working with them.” (Physiotherapist) 
Professionals observed that older individuals can use 
technology but often need more guidance. They noted 
the benefits of technology, mentioning that it saves time, 
gives patients more autonomy, and adds to self-manage-
ment while reducing travel time.

Logic model
Figure 4 presents the structured framework that sum-
marises the redesign process of the HBGR trajectory. 
It contains four components: [1] the situation, which 
reflects the context, knowledge, needs, and priorities of 
this study; [2] the input, representing the investments 
made in the pilot; [3] the output, which captures partici-
pation and activities performed during the pilot; and [4] 
the outcome, presenting both the short-term results of 
the pilot process and its long-term impact on the future. 

Fig. 4  Logic model redesign Home-based GR trajectory. The situation box reflects the context, knowledge, needs and priorities for this study. What is 
invested in the pilot is shown in the box input. The output box reflects the participation and activities performed during the pilot. Finally the two out-
comes boxes show the short term pilot process results, and the long term impact for the future. COPM = Canadian Occupational Performance Measure, 
HBGR = Home-Based Geriatric Rehabilitation, MD meeting = Multidisciplinary Meeting

 



Page 11 of 14Preitschopf et al. BMC Geriatrics          (2025) 25:398 

This model provides a comprehensive overview of the 
research steps, illustrating the sequential progression 
from contextual analysis to the anticipated impact on the 
professional field.”

Discussion
With this redesign and feasibility study, using the MRC 
framework, the HBGR trajectory is redesigned and tested 
in co-creation with patients, patient representatives and 
healthcare professionals, leading to HGBR trajectory ver-
sion 2.0. This trajectory is found to be feasible and holds 
substantial positive value in terms of acceptability and 
usability for patients, their informal caregivers, patient 
representatives, and healthcare professionals. It is pio-
neering within the field of geriatric rehabilitation in the 
Netherlands that three stakeholder groups have been 
closely involved in the redesign process. This aligns with 
international efforts to promote patient-centred care 
through co-creation. Studies from the UK and Scandina-
via show that involving patients and healthcare profes-
sionals in an iterative process leads to more sustainable 
rehabilitation pathways [12, 13, 29–31]. While the stud-
ies of Röpke [13] and Kristensen [30] are concentrated 
on single-diagnosis pathways, our methodology distin-
guishes itself by encompassing a wider range of diagnos-
tic groups, thereby making it applicable across various 
healthcare systems. Our study resulted in a clear and 
practical overview of the content of the HBGR trajec-
tory, providing an outline of eleven organisational ele-
ments with described working processes. The various 
elements underwent iterative development, evaluation, 
and adjustment cycles to optimise usability and accept-
ability, promising substantial patient benefits. The eleven 
elements represent a selection of 40 named development 
topics from the initial co-creation meeting, suggest-
ing that many opportunities and developments remain. 
Nevertheless, this pilot study was an essential step in the 
structured application of HBGR, offering new insights 
and several important lessons.

Firstly, the gained experiences in using technology 
pointed out the importance of introducing technological 
tools during the inpatient GR. This method allows people 
to learn how to operate the technology and use it opti-
mally during the HBGR trajectory in the home environ-
ment [32, 33]. Professionals should consider the barriers 
and facilitators that affect older adults’ use of technology 
[34], such as the need for more time to learn [35]. There-
fore, we introduced a digital exercise group in the pilot 
where patients received an explanation about the tech-
nology to be used, went through the exercise programme 
and practised video calling. This regular coaching and 
support helped them to gain confidence and stimulated 
the joy of using it.

It can also increase their motivation to exercise and 
improve their quality of life [36, 37]. Research from Can-
ada and Australia shows that effective technology use can 
improve outcomes for older adults [38, 39]. Similar to the 
study of Kraaijkamp et al. [24], the integration of tech-
nological tools in daily practice (blended care) presented 
challenges as professionals had to adapt to new technol-
ogy and a different way of working, which required time 
and effort [40]. For example, remote training made it dif-
ficult for professionals to switch to a coaching rather than 
a treatment role where they think they can provide less 
supervision [40, 41]. During this study, a start was made 
with blended working [34, 40, 41], matching the global 
shift toward digital rehabilitation. However, more expe-
rience is needed to describe the most optimal way of 
blended working, taking into account scientific studies.

Secondly, we learned more about the crucial role of 
informal caregivers in home rehabilitation [42, 43]. 
The informal caregivers felt more supported and well-
informed due to the information meetings about the 
rehabilitation trajectory at home and the opportunity to 
participate in therapy sessions. Conversely, some care-
givers indicated that being involved in the therapy ses-
sions can be stressful since it changes the relationship 
with their partner [44]. This aligns with other interna-
tional studies, which demonstrate that caregivers often 
feel overwhelmed due to the new responsibilities [29, 
30] and the risks associated with caregiver burden [45, 
46]. Therefore, it is beneficial for them to be recognised 
as stakeholders, be well-informed, and be involved in 
rehabilitation [42–44]. Besides the caregivers, the CC 
nurses play a crucial role in HBGR. Through this study, 
the collaboration with CC nursing and their knowledge 
about rehabilitation at home is improved. This improve-
ment could positively impact the smooth transfer home 
and rehabilitation climate at home [43, 47, 48]. From the 
multidisciplinary team, the CC nurses see the patient and 
their caregivers most frequently, where they can stimu-
late the patient to exercise and support caregivers in 
addition to their care tasks [47]. Our study results can be 
seen as a first step towards implementing integrated care 
and enhancing collaboration between different settings 
to improve care quality [49, 50].

Finally, we learned that engaging and working with 
diverse stakeholders of the HBGR trajectory is crucial 
in redesigning a well-supported HBGR trajectory. This 
approach ensured that knowledge was shared effectively 
with a broad group of stakeholders outside the working 
group and kept them informed of developments [18, 51, 
52]. Stakeholder engagement can strengthen collabora-
tion in an integrated care chain [51, 52] and increase the 
likelihood of successful implementation [18, 51]. More-
over, including the experiences and opinions of (for-
mer) patients and informal caregivers in the redesigning 
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process is vital, as the patient should be at the centre of 
the rehabilitation process [24, 51, 53]. However, finding 
participants for this role can be challenging, as many may 
struggle to express their opinions effectively or lack prior 
experience in the rehabilitation process, making it diffi-
cult for them to provide meaningful input.

From a future perspective, the study highlights criti-
cal insights for evaluating and implementing the HBGR 
design following the MRC framework [18]. Neverthe-
less, the analysis revealed that the total GR trajectory 
including HBGR was lengthy and should be shortened 
to address societal challenges. However, the small par-
ticipant size in this pilot may have skewed the trajectory 
duration due to outliers. Additional research is needed 
for a more accurate understanding. Furthermore, resis-
tance was observed among professionals when introduc-
ing new HBGR elements. This suggests that integrating 
HBGR 2.0 into standard procedures necessitates a phased 
implementation process, considering the challenges and 
resistance inherent in change [54]. Professionals require 
adequate guidance, time, knowledge, and motivation to 
minimise stress levels and facilitate adaptation to the new 
situation. A practical implementation strategy is recom-
mended to ensure the success of this change process and 
enhance care quality [54, 55].

Conducting follow-up research is crucial to demon-
strating the expected efficiency and (cost) effectiveness 
of HBGR, serving as a basis for its implementation in 
daily practice if proven effective [18], while also clari-
fying its contribution to the futureproofing of GR [5], 
which is influenced by factors such as costs, technologi-
cal resources, and professionals’ knowledge and skills. 
A more extensive feasibility study—including addi-
tional standardised assessments—would provide further 
insights into the intervention’s effectiveness, making this 
an important consideration for future research and sub-
sequent evaluation phases of HBGR implementation.

Strengths and limitations
The strength of this research is its action-oriented iter-
ative approach [51, 52], in which development and 
implementation were carried out simultaneously in col-
laboration with various stakeholder groups [33]. This 
method may increase its acceptability and usability in 
daily practice as also demonstrated by Tembo et al. [18, 
51].

Another strength is that the development process of 
HBGR trajectory version 2.0, including all the different 
steps, has been simplistically mapped through a logic 
model. This model allowed for proper connections and 
provided an overview of components that required atten-
tion during the process.

Moreover, the study results directly apply to daily prac-
tice since they provide a detailed description of the tra-
jectory content, including work procedures.

The limitation of this study is the small sample size, 
with 70% of the included patients diagnosed with stroke. 
This may affect the external validity of the findings [56, 
57]. On the other hand, the pilot took place in a set-
ting whose target group is like that in different settings 
[3, 48]. We acknowledge that the GR trajectory 2.0 has 
been developed for a Dutch situation. However, we used 
the GR key elements where international consensus has 
already been reached by the Delphi study of van Balen et 
al. [3].

Conclusion
With a redesigning and feasibility study, the HBGR tra-
jectory is redesigned into an optimal version 2.0. The 
redesigned trajectory was well-received by patients, 
patient representatives, and healthcare professionals, 
who found it feasible, acceptable and usable. Eleven ele-
ments were added to the HBGR trajectory: individual-
ised goal setting, providing HBGR is the default unless 
otherwise indicated, information letter, blended eHealth, 
mapping patient living environment, stimulation support 
from informal caregivers, collaboration with CC nursing, 
rehabilitation coordinator, central planning, therapy at 
home, online multidisciplinary evaluation. The approach 
aligns with global trends in patient-centred rehabilitation, 
blended care, and the involvement of informal caregivers. 
The study showed that involving (former) patients, infor-
mal caregivers, and healthcare professionals was critical 
in promoting successful development and gaining sup-
port. The HBGR trajectory 2.0 is ready for evaluation and 
implementation in follow-up effectiveness research.
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