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Recovery from disability after geriatric home rehabilitation versus standard of
care: pilot study for a randomized controlled trial in older persons with diéability

at hospital discharge
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Abstract:

Background: One in three older persons is discharged from hospital with new or sustained disability in
activities of daily living (ADL). While most older persons are discharged home, evidence for home-based
rehabilitation remains uncertain. We conducted a pilot study to assess the feasibility ahead of a full-scale
RECOVER@HOME trial, which should evaluate a structured geriatric home rehabilitation program
(GAPP@HOME) versus standard of care.

Objectives: Theaim was to evaluate the feasibility of recruitment, randomization, blinding, data collection,
intervention delivery, and acceptability for participants and staff.

Results: Feasibility differed markedly between two study sites. Recruitment required extensive screening
efforts, though retention was high (80%, 12/15 atsix weeks). Outcome assessor blinding proved difficult
to maintain. Both participants and involved healthcare professionals reported positive experiences
regarding acceptability and study burden. Both older adults and study physiotherapists valued the
intervention, including the structured physiotherapist training and home-based delivery.

Conclusions: These findings indicate that a full trial is feasible if dedicated study staff can be assured.

Additionally, attention to site-specific barriers is vital.

Trial registration: NCTO6404138. Registered on 3 May 2024,
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To address this gap, we adapted the Geriatric Activation Program Pellenberg (GAPP) (11)forhomedelivery
(GAPP@HOME) and designed a randomized controlled trial to evaluate its effect. The GAPP@home
program involves a 6-week physiotherapist-led home-revalidation program for older persons, consisting
of 3 weekly 45-minutes session with each session having their own focus. Prior to conducting a full trail
however, the feasibility of the rehabilitation intervention in daily practice and the study procedures for its

evaluation deserve to be explored

Objective

The overall objective of the RECOVER@HOME pilot study is to investigate the feasibility of recruitment of
study participants, all study procedures including randomization, assessments and data collection, as well
a the study intervention, as to inform the potential need to adapt the envisioned study protocol prior to

the start a full trial.

MATERIALS AND METHODS

Forthe pilot study, dedicated endpoints were defined. In addition to these endpoints, progression criteria
were identified, to determine whether the pilot can move to a full trial, whether the protocol requires
adaptation, or whether the full trial should be abandoned. A first try-out before going into the pilot trial
confirmed that there were no major obstacles to implement the study procedures. Because the pilot study
was conceived as a potential internal pilot (i.e., in case of positive results from the pilot overall, the pilot
participants could be included in the actual trial study), we also collected endpoints for the full trial and

therefore study methods for the full trial are presented as well (supplementary).

Implementation setting
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Figure 1: Study flowchart
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Profiles of study participants

Baseline demographic and clinical data were collected at enrollment and during the baseline visit using
both the electronic patient file and structured forms. These data also included the reason for hospital
admission, hospital unit, intensive care unit or surgery exposure, and emergency care use (quantitative).
To prove feasibility, participants should be recruited from both acute geriatrics units and other hospital

wards, e.g. via an internal geriatric consuitation team.

Study Procedures

Time spent on study procedures and assessments

Study nurses and other study staff recorded the time spent on key study tasks (e.g., screening, consent,
randomization, visits, administration) using an electronic loghook. Per participant, the time for each
activity was recorded in minutes. Data were collected during screening and throughout a 6-week follow-

up period (quantitative).

Study burden for participants (older persons)
At the 6-week follow-up, study participants were interviewed using (1) semi-structured qualitative
interviews (audio-recorded and transcribed) and (2) a modified version of the Perceived Research Burden

Assessment (PRBA), reported descriptively at item level (mixed methods).

Study burden for healthcare professionals
After the recruitment period, structured interviews were conducted with healthcare staff involved in
eligibility screening to assess workload disruption and perceived burden. Interviews were audio-recorded

and analyzed thematically (qualitative).
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Physiotherapists’ experiences with the study intervention
Physiotherapists who delivered the intervention were interviewed post-intervention about feasibility,
acceptability, barriers, compatibility with their professional role, and perceived patient adherence.

Interviews were conducted online and analyzed qualitatively.

Adherence to the study intervention

Session logs were completed by physiotherapists to monitor delivery and any modifications to the
intervention protocol. Adherence was furtherexplored in physiotherapist interviews, focusing on reasons
for deviations and patient engagement. Data were collected throughout the 6-week intervention period

(mixed methods).

11
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excluded per reason of ineligibility, for example due to no disability, discharge destination other than home
or geographic location.
In total, 15 patients were recruited of which 12 retained after 6 weeks (80%). Recruitment via both acute

geriatrics units and hospital wide via the internal geriatrics consultation team was possible in one of the

two study sites. e
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Table 1: Disposition of patients during pilot study ///)

/ Unit1and
GST Acute geriatrics GST
geriatrics Unit 2*

Acute

Recruitment 16 Jul 24

16 Jul24 - |28 0ct 24 -16(25 Nov 24 - 30[25 Nov24-30] 16 Jul 24 -

period 4 Oct 24 8 Dec 24 Dec 24 Mar 25 Mar 25 30 Mar 25
Hospitalized

933 579 168 no data (1533)- 3213
patients 275y
Potential

88 37 20 no data (171)- 316

candidates #

Contacted by

18 3 2 no data 14 37
study team®
Recruited 10 2 2 0 1 15
Randomized 9 2 2 0 1 14
Retained

8 1 2 0 1 12
at 6 weeks

13
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to attend the geriatric wards team meetings, going throl.!gh the hospital admission lists, screening patients’

clinical records and contacting the ward nurses ortreatmg physician to discuss potential candidates. The o A, P
e s
N

median time necessary for theﬁ@tamment ofthemformed conseni (including informing the patient about M‘b/

the study and responding to questions) was 32.5 minutes. Randomlzahon ), including additional eligibility

check, informing the patient and arranging the first physiotherapy-session in case the patient was

@
randomized intg the intervention arm, took 30 minutes per subject. For the baseline visit, a median tlme -3 F)J‘A o

L e

\ U W
of 85 mlnutes was(recorded whereas for the (ollow up at six weeks, this was 67 5 mmutes Additional (1/4; L
Sl el A

administrative workload was about 85 minutes per subject for data entry and 20 minutes for

hp

communlca'aon with the patient to plan the home visits. Additionally, a median travel time of 55 min was
L.,m.\7 ﬂ\omi{d‘

necessary to performthe homevisits by the study nurse. This time log results in a totaltime of 13.25 hours

necessary per subject that completed the study.

The study burden for participants (older persons)

Overall, participants experienced the study a{Eosmveand I‘o‘v;/» m bur;enﬂ They appreciated the smooth
planning of appointments, the personal connection with therapists, and the attention to their recovery.
Study procedures, including home visits, were found acceptable and non-intrusive, with most reporting
minimal impact on daily life. The study diary was the least favored element, with many finding it difficult
to maintain or irrelevant, suggesting a need for more flexible approaches. Despite minor challenges,

participants considered the study relevant, manageable, and expressed support for further research in

older populations.

The study burden for healthcare professionals

15
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Blinding of outcome assessors

Blinding data were only available from one site (table 2); no data on outcome assessor blinding were
collected or reported from the other site. Results show that blinding of outcome assessors was not
achieved for any of the participants. In all cases (13/13; 100%), either study nurse 1 or Study nurse 2 was
aware of the participant’s treatment allocation. Unblinding most frequently occurred during the second

home visit, corresponding to the 6-week follow-up assessment.

Table 2: Blinding of outcome assessors.

Study nurse 1 Study nurse 2
Correct on group allocation 10/13 (767%) 6/13 (46%)
Incorrect 0/13 (0%) 1/13 (8%)
Had no idea 3/13(23%) 6/13 (46%)

Feasibility of the study procedures, assessments and data collection

The screening and recruitment process was generally well-organized and collaborative, though subjective
assessments like cognitive status sometimes caused inconsistencies. Informal caregivers often facilitated
recruitment but were not consistently involved or available, Geographic barriers, especially in rural areas,
and patient reluctance posed challenges. Administrative tasks and time tracking were perceived as
burdensome because of complex coordination and communication issues, causing delays and additional
pressure. Nonetheless, data entry in the REDCap platform was reported as user-friendly.
Recommendations included expanding the geographic coverage and involving more physiotherapists with
dedicated availability, establishing clear inclusion criteria with a designated decision-maker in case of
doubt, implementing more systematic cognitive screening, involving caregivers earlier in the process, and
improving communication around randomization and follow-up, potentially using video or in-person

meetings instead of phone calls.

17
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commitment. While the intervention was generally feasible and manageable, some challenges arose, such
as scheduling three weekly sessions, especially with home visits, and occasional communication issues
due to study blinding and patient transfers. Managing multiple intervention patients simultaneously was
often too demanding, sometimes leading to early termination of treatments.

Adherence to the protocol was reported as high, with physiotherapists making flexible adjustments based
on patient condition while maintaining the intervention’s core goals. For broader implementation, they
recommended increasing reimbursement rates and expanding geriatric training within physiotherapy

curricula. Screening for cognitive function before inclusion was advised to ensure patient suitability.

Harms/other unintended effects

No intervention-related adverse events occurred. During the pilot phase of the study, two adverse events
were reported. One patient felt unwell during the intervention period, resulting in one shortened
physiotherapy session and one cancelled session. The participant fully recovered and could proceed with
the sessions afterwards. Another patient (control group) fell at home, resulting in a fractured femur
necessitation surgery.

Falls related to intervention delivery were predefined as AEs of special interest. No fall incidents during

intervention delivery were reported during the pilot stage of the study.
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388  the two sites highlight the influence of local organizational factors, but they do not allow for broader
389  conclusions. Third, the number of patients who actually received the complete intervention was relatively
390 small, which limits the robustness of qualitative insights regarding the acceptability and perceived
391  benefits. While the participant feedback was encouraging, the findings should be interpreted with caution
392  until confirmed in a larger sample.

393  Some operational challenges emerged, including geographic constraints which also acted as a de facto
394  exclusion criterion, as only patients living within the predefined coverage areas of participating
395  physiotherapists could be included. Additionally, the availability of physiotherapists was constrained,

396 Ieadmg to two_ mstances where treatment was dlscontlnued Thlrd the unpredictability of discharge

. e Oy i e SN o

397 planning, particularly late decisions regarding discharge destination and timing, resulted in the inadvertent

398 exclusnon ofellglble patients. —7 /UMN (\\,M—, ook J/ No’{,n:(;bc
399 {)M:\ N M“( i h‘“&\vb\g\,q-— (o ,Lmquu A gw‘hy

400  Missing data was higherthan expected for some key outcomes, particularly at follow-up, dueto participant /VVLVM&
401  burden and logistical challenges in data collection (e.g. cumbersome healthcare diaries). Although baseline [

402  data completeness was satisfactory, the follow-up data (6—15% missing) indicated the need to optimize l/
,&b(@lﬂ’"

403  data collection strategies. /\/\,o )’\
404 m 7(',,

205  Generalizability

406  Given the limited number of sites and the variability in between, extrapolation to other settings remain
407  uncertain. As a pilot study, this trial was not designed to assess treatment effects or draw conclusions
408  about clinical outcomes. Nonetheless, the feasibility outcomes and qualitative findings at site A suggest
409  that the intervention and associated procedures are applicable in similar tertiary care settings with
410  adequate staffing and integrated discharge planning. However, results from site B demonstrate that
411 findings are less transferable to contexts where such enabling conditions are not met. Therefore, while the

21



434  However, the pilot also identified critical operational issues, including high administrative burden,
435  insufficient availability of physiotherapists in certain regions, and logistical challenges tied to hospital
436 workflows. These findings should be considered in the design of a definitive trial, which must include

437  tailored site-level implementation strategies.

438 L) }OQ,\JA“"

439  CONCLUSION

440  This pilot study demonstrates that home-based rehabilitation is feasible and acceptable under appropriate
441  conditions but requires structural adaptations for broader implementation. Key lessons include the need
442  forstable staffing, integration into discharge planning, and improved internal communication. Optimizing
443 study procedures, such as simplifying patient diaries, will help reduce data loss. The positive experience
444  at Site A provides a strong foundation for scaling up to a multicenter randomized controlled trial, with
445  tailored operational strategies for each participating site.

446
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Older persons

Eligible patients were minimum aged 75 years or over, with a disability (i.e., dependent in one or more
activities of daily living) at hospital discharge, rehabilitation potential (as assessed by the multidisciplinary
team) and who gave their consent. Exclusion criteria were patients discharged to a rehabilitation center
or nursing home, receiving palliative care or being enrolled in a specialized rehabilitation program, such
as for example cardiac, stroke or oncology rehabilitation. Additionally, other patients that were already in
active follow-up with a physiotherapist for other indications, and for whom participation in the
intervention would be too demanding or would compromise the integrity of the therapy and its
anticipated outcomes, were excluded.

Recruitment of older persons involved selecting patients who were hospitalized at the geriatrics ward or
hospital wide if a consultation has been requested for the internal geriatric consultationteam at the two
study sites. Patients were invited to participate after prescreening by the investigators. All participants

signed a written informed consent.

Informal caregivers

Alongside the participating older persons, informal caregivers were recruited if available, in order to
astimate the feasibility of collecting data for economic evaluation, which will be embedded in the full trial.
Informal caregivers were defined as non-professional individuals, e.g. family members or friends who

provide {often unpaid) support.

Physiotherapists
Physiotherapists who delivered the intervention were recruited and trained before the start of participant

recruitment. Recruitment criteria were (1) being licensed for practicing in Belgium; (2) work experience as

29
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GAPP@HOME s a structured six-week rehabilitation program consisting of exercise sessions three times
per week, each lasting 45 minutes. Each of the sessions are individually delivered at the older person’s
home. The sessions were organized as follows:

¢ Day 1: Strength and power exercises

s Day 2: Balance exercises

o Day 3:Speed, endurance, and coordination exercises
Each session started with 10 minutes of gait training, followed by the main exercises forthe day. A set of
prescribed exercises was available for each of the three exercise days in a booklet provided to the
physiotherapists during the training. The physiotherapist delivering the intervention selected exercises
based on the individual’s abilities and needs. The protocol was flexible and could be adjusted daily to
reflect improvements in the participant’s capacity. Hands-on guidance was encouraged to ensure the
proper execution of exercises.
The program started with goal setting, where the physiotherapist and participant collaboratively
identified personal goals related to daily functioningin the home environment. These goals were tailored
to the participant's preferences, such asimproving the ability to climb stairs, engage in outdooractivities,
or perform household tasks like hanging laundry. Exercises targeting strength and balance were
specifically selected to align with these individualized objectives (Appendix 2). During the initial session,
the goals were documented, and progress was assessed at the end of the therapy sessions. in order to
assess protocol adherence and feasibility, the number of sessions, duration and contentwere logged by
the physiotherapists. Additionally, as part of a qualitative analysis, physiotherapists and older persons
were interviewed about the value, feasibility and adherence of the intervention. Physiotherapists were

also asked about their experiences with the training they received to deliver the intervention.
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Sequence generation
A randomization sequence was generated by a researcher not affiliated with the study team (i.e. not

involved in recruitment, data collection or any other study procedure).

Allocation concealment mechanism
The randomization sequence was securely storedin REDCap and configured so that group allocation was
concealed from investigators until the point of randomization. Access was restricted to authorized users

not involved in recruitment or outcome assessment.

Implementation

Eligible participants were enrolled by study team members at the participating centers. Upon enroliment,
group allocation was automatically assigned through REDCap based on the pre-generated randomization
sequence. Patient allocation was done individually and by designated study personnel, notinvolved in data
collection, after ensuring patient’s suitability for randomization. The allocated treatment arm was
communicated to the treating geriatrician in orderto providethe correct prescription (standard -of-care or
GAPP@HOME), the patient was informed of the allocated arm and in case of intervention, a trained

physiotherapist was contacted to start up the intervention delivery.

Blinding

The study nurses (outcome assessors) performing baseline and follow-up assessment were blinded for
treatment arm. The success of blinding of the study nurses was evaluated at the end of the pilot using a
structured interview conducted by the sponsor team (KU Leuven). Nurses indicated whether they knew,
suspected, or did not know each participant’s group allocation, and how this information was obtained, if

applicable. Responses were compared to actual allocations, as to calculate a Blinding Index. If systematic
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content of the diary to confirm completeness, and occurrence of any adverse event since hospital

discharge.

Qualitative data collection

Interviews were performed with participants, physiotherapists, healthcare professionals and members of
the study team. A rapid qualitative evaluation was conducted, following the guidance of the Rapid
Research Evaluation and Appraisal Lab (RREAL). The aim was to identify actionable insights relevant to the

feasibility of the pilot study.

Data analysis and statistical methods

The analysis plan combined analyses of quantitative and qualitative data.

Analysis of quantitative data

For quantitative endpoints of the pilot study, as well as the progression criteria for proceeding to the full
trial, simple descriptive statistics (frequencies, proportions, median or mean scores) were used to see if
endpoints were reached and criteria were met. Recruitment of study participants was documented in a
logbook. This information was used to produce a consort flow diagram.

The following variables were assessed at baseline and were used to assess the characteristics of the
sample: Study site, reported as proportions; Recruitment pathway (acute geriatrics ward versus hospital -
wide via the GST), reported as proportion; Hospital ward, reported as proportions; Age: continuous,
reported as mean with standard deviation; Sex: categorical, reported as proportions; Country of birth for
participants and their parents, reported as proportions; Educational level: categorical, reported as
proportions; Monthly household netincome: categorical, reported as proportions; Current living situation:

categorical, reported as proportions; Recruitment of an informal caregiver, and relationship (partner, child,
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themes from the interviews. A summary was drafted identifying factors related to the feasibility of

intervention delivery as well as delivering the fulltrial, and opportunities on how to improve the feasibility.

Nine participants, all from UZ Leuven, were interviewed about the study burden, with 4 of these
randomised in the intervention group that were additionally interviewed about their experiences with the
intervention. Four trained physiotherapists took part in the interviews, with three located around UZ
Leuven (interview about physiotherapist training and intervention delivery), and one located around CHU
UCL Namur Mont-Godinne. As there was no intervention delivered, the latter physiotherapist did not

participate in the intervention delivery interview.

The feasibility of study procedures, assessments and data collection was discussed in interviews with the
two principal investigators, three study nurses and two persons involved in randomisation from both study

sites.

At the end of the pilot phase, healthcare professionals involved in the care for our target population,
were contacted to discuss the study burden and consequences for their daily practice. In total, 19
healthcare professionals took part in the interviews. Based on the participants’ preferences, interviews
were conducted one-on-one or in small groups per department or specialisation, i.e. the geriatric
consultation team of UZ Leuven comprising 5 nurses, a specialized nurse, the head nurse and two
occupational therapists or the physiotherapist team on the geriatrics ward, including 3 physiotherapists
and an occupational therapist. Six group interviews were performed for healthcare professionals in UZ

Leuven and three for staff in CHU UCL Namur Mont-Godinne.
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Assessed for eligibility (n = 316)

Excluded (n = 302)

v

+ Not meeting inclusion criteria (n = 279)
¢ Declined to participate (n = 22)
+ Discontinued before randomization (n = 1)

Randomized (n= 14)

Y

Allocated to intervention (n = 7)

+ Received complete intervention (n = 4)

+ Did not receive complete intervention (n = 2)
+ Discontinuation by patient (n = 1)

Lost to follow-up (n= 1)

Deceased before last study visit (n = Q)
Did not attend 6 weeks study visit (n = 1)

Analyzed (n=7)

Allocated to control (n = 7)
+ Received allocated intervention (n = 7)
+ Did not receive allocated intervention (n = 0)

Lost to follow-up (n = 1)

Deceased before last study visit (n = 0)
Did not attend 6 weeks study visit (n = 1)

Analyzed (n=7)
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Primary education
Secondary education
Higher education
University degree

NN O &

= A N W

PR N N | NI §

Social situation
Living alone
Living with partner

o o

[4 13 \V]

A w

Net family income (€)

1500 to 1999
2000 to 2499
2500 to 2999
3000 to 3499
3500 to 3999
4000 to 4499
4500 to 4999
Missing

e e - O - NN

QO wd O W O

- O =2 O DN ON -

Reason for hospitalization
Fall
Pneumonia
Mobility/physical dysfunction
Heart/kidney failure
Cognitive dysfunction

- AW NN

_ o N - N

SO = =2 O,

Hospital unit of recruitment
Acute geriatrics
Cardiology
Traumatology
Thoracal surgery

1

QO = =2 O,

- 0 o o

Healthcare use during hospitalization
Emergency service
Surgery
Intensive care unit

Mini cog,
median (IQR)

Charlson Comorbidity scale,
median (IQR)

Geriatric depression scale,
median (IQR)

Tilburg Frailty Index,
median (IQR)

7 (4.5)

Groningen Activity Restriction Scale,
median (IQR)

54 (22)

Short Physical Performance Battery
median (IQR)

6.5 (3.5)

EQ-5D-5L ~ VAS
median (IQR)

60 (12.5)

Multidimensional Fatigue Inventory
median (IQR)

60 (11)
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Feasibility of recruitment and training of therapists

At UZ Leuven, three physiotherapists were successfully recruited and trained within the two-month
timeframe. One physiotherapist discontinued participation in October 2024, At the CHU UCL Namur Mont-
Godinne site, two physiotherapists were recruited and trained within the two-month timeframe. One
physiotherapistdropped out in December 2024. Areplacement was recruited in January 2025 and trained

on 24 February 2025.

Feasibility of participant recruitment

To assess recruitment feasibility, a key START-STOP criterion was the ability to recruit 24 older participants
within six months across sites. In Leuven, 14 participants gave informed consent and were thus recruited
over a four-month period (August-November 2024). In CHU UCL Namur Mont-Godinne, one participant
was recruited between December 2024 and March 2025 (consent signed on 10 December 2024). Intotal,
15 participants were recruited across both sites within the six-month timeframe. Although the target of
24 participants was not reached, recruitment at UZ Leuven progressed steadily, while lacking recruitment
at CHU UCL Namur Mont-Godinne was primarily due to slower site activation and a lack of staff availability.

These findings indicate partial feasibility of the recruitment.

To evaluate the feasibility of recruiting from both geriatric hospital wards and other wards via internal
geriatric consultation teams, recruitment sources were tracked during the pilot phase. In UZ Leuven, 10
participants were recruited at a geriatric ward, while 4 were enrolled via the internal geriatric consultation
team and at non-geriatric wards. In CHU UCL Namur Mont-Godinne, the single participant was recruited
through the liaison (consultation) team. These findings confirm that recruitment is feasible for both

pathways at UZ Leuven, with the majority of participants in this pilot recruited from dedicated geriatric
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withdrew (1 patient before the baseline visit, 3 patients before the 6-week follow-up visit) were excluded
fromthis analysis (displayed as “without dropouts” in table S3), ensuring that only sporadic missing data
were considered. Missing data rates ranged from 6% to 15% across the primary and two key secondary
outcomes among participants completing the 6-week follow-up, meeting the “proceed with changes”

criterion for the full trial.

Table S3: Missing data for items of the primary and key secondary outcomes

Missing data (%)

Baseline 6 weeks follow-up

Missing data for | ndividual  items | Missing data for | Individual

all participants left blank . all participants items left blank

(= including | (= missing without | (= including | (= missing without

dropout) dropouts) dropout) dropouts)

15 subjects 14 subjects 15 subjects 12 subjects
GARS (18 items) | 18/270 (7%) 0/252 (0%) 72270 (27%) | 18/216 (8%)
SPPB (5items) | 13/75 (17%) 8/70 (11%) 22175 (29%) 7160 (12%)
EQ-5D (7 items) | 8/105 (8%) 1/98 (1%) 28/105 (27%) | 7/84 (8%)
Total 39/450 (9%) 9/420 (2%) 122/450 (27%) | 32/360 (9%)

Feasibility of intervention implementation

Interviews with physiotherapists in Leuven indicated that delivering the intervention is feasible within
routine practice. However, a major challenge identified was the limited geographic coverage of the
physiotherapists’ catchment areas, which significantly restricted the pool of eligible patients for
recruitment. This finding highlights a potential barrier to scaling intervention delivery that will need to be

addressed in the full trial,
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