Original Article JOURNAL OF COMORBIDITY

Journal of Comorbidity

Volume 8: I-11

A rehabilitation programme for people O 1011772550425 878915
. . o ge journals.sagepub.com/home/cob
with multimorbidity versus usual care: T 9SAGE

A pilot randomized controlled trial

Kathryn Barker', Anne E Holland****, Annemarie L Lee?>*”,

Kathryn Ritchie', Claire Boote"3, Stephanie Lowe', Fiona Pazsa',
Lee Thomas', Monica Turczyniak', and Elizabeth H Skinner'%7:

Abstract

Background: Multimorbidity, the coexistence of two or more chronic conditions, is common in clinical practice.
Rehabilitation for people with multimorbidity may provide access to a rehabilitation programme that can address common
symptoms and risk factors for multiple chronic diseases. Objective: The aims of this study were to (1) evaluate the
feasibility of a rehabilitation programme compared to usual medical care (UMC) in people with multimorbidity and (2)
gather preliminary data regarding clinical effects and impact on functional exercise capacity, activities of daily living, health-
related quality of life and resource utilization. Design: A pilot feasibility parallel randomized controlled trial was
undertaken. Adults with multimorbidity were randomized to the rehabilitation programme (intervention) or UMC
(control). The duration of the rehabilitation programme was 8 weeks and comprised exercise (| h, twice weekly) and
education (| h, once weekly). The UMC group did not participate in a structured exercise programme. Results: One
hundred people were screened to recruit 16 participants, with a 71% completion rate for the intervention group. The
rehabilitation group achieved a mean (standard deviation) improvement in 6-minute walk distance of 44 (41) m and the
UMC group of 23 (29) m. Conclusions: This study suggests that it would be feasible to conduct a larger randomized
control trial investigating a rehabilitation programme for people with multimorbidity. Low uptake of the study suggests
that refinement of the inclusion criteria, recruitment sources and programme model will be needed to achieve the number
of participants required.
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Introduction

Multimorbidity, defined as the coexistence of two or more
chronic conditions,' is an important problem in most
healthcare systems and is common in clinical practice.” It
is associated with increased mortality,* poorer functional
status® and reduced health-related quality of life
(HRQoL).® Multimorbidity is a rising healthcare burden
internationally,”® and as a result, policy and guideline
makers need to ensure that this complex population have
access to evidence-based and sustainable interventions.

A systematic review on interventions for improving out-
comes in people with multimorbidity identified 18 rando-
mized control trials (RCTs), testing heterogeneous
interventions.” Findings suggested that interventions that
focused on areas where people have difficulties, such as
functional outcomes, led to modest improvements.” Even
when clinical practice guidelines (such as pulmonary or car-
diac rehabilitation) exist with recommendations based on
high-level evidence and rehabilitation programmes focused
on single diseases are well established, gaps remain in imple-
mentation.'®'? Current chronic disease-specific clinical
guidelines for rehabilitation do not meet the challenges of
multimorbidity,'® by overlooking the potential interaction of
multiple diseases and their management, or fail to address or
exclude people with multimorbidity.'>'* It was shown that
in a review of recent guidelines relevant to single-disease
rehabilitation for people with chronic diseases, three of the
seven do not mention coexisting conditions and an additional
three only make passing mention of minor programme adap-
tations.'®> Within the research field on disease-specific reha-
bilitation programmes, there has been debate over the
inclusion of people with complex conditions. This is high-
lighted in the analysis conducted on the studies on a
Cochrane review of pulmonary rehabilitation in chronic
obstructive pulmonary disease, which shows that 51% and
48% of the included studies excluded people with cardiac
and musculoskeletal disease, respectively.'> Due to the mul-
titude of presentations within the multimorbidity population,
many people do not fit the single-disease rehabilitation mod-
els. There are also several perceived barriers that prevent
healthcare professionals from referring to rehabilitation pro-
grammes, which include awareness and familiarity, belief in
health benefits, motivation and prioritization and the com-
plexity of behavioural change required by the patient.'®!?

Rather than using resources to increase the proportion of
single-disease interventions, it has been suggested that
multimorbidity interventions should be integrated into
existing healthcare systems to support implementation and
sustainability'®> and to apply and build on the evidence
regarding effective interventions for single diseases to peo-
ple with multimorbidity.? Many healthcare systems already
include well-established disease-specific rehabilitation
programmes and, therefore, are well placed to provide
rehabilitation for people with multimorbidity, or to evolve
the successful existing models, such as pulmonary

rehabilitation, to more comprehensively address the needs
of people with multimorbidity."* As evidence has shown
that exercise and education can improve outcomes and
mitigate the progression of many chronic diseases'® and
is recommended in guidelines for many single diseases,
exercise-based rehabilitation for people with multimorbid-
ity may have a role to play in addressing common symp-
toms and risk factors for multiple chronic diseases, rather
than only focusing on management of one disease.

Objectives

The study aims were to (1) evaluate the feasibility of a
rehabilitation programme for people with multimorbidity
compared to usual medical care (UMC) in people with
multimorbidity who are unable to access traditional
disease-specific rehabilitation; (2) gather preliminary data
regarding effects of these interventions on functional
exercise capacity, activities of daily living (ADL),
HRQoL and resource utilization; and (3) determine which
multimorbidity measures would be most suitable for use
in a larger scale trial.

Materials and methods

Study overview, design and setting

This trial was a pilot feasibility paralle]l RCT, conducted at
Sunshine Hospital, Victoria, Australia. Participants were
recruited from November 2014 to February 2015 and
sourced from inpatient medical wards, outpatient clinics
and the community-based rehabilitation service at Western
Health. Informed consent was gained from all participants.
Ethical approval was obtained from Melbourne Health
Human Research Ethics Committee and La Trobe Univer-
sity. The trial was registered with Australian New Zealand
Clinical Trials Registry (ACTRN 12614001187639) and
reported according to Consolidated Standards of Reporting
Trials (CONSORT) guidelines.'”

Eligibility criteria

The inclusion criteria were adults (aged >18 years) with a
physician diagnosis of two or more chronic conditions who
met the defined list of multimorbidity by Barnett et al.
(Online Supplementary Table 1)."! This defined list of mul-
timorbidity was used to ensure a consistent selection criter-
ion for this trial, as there are no agreed clear and
comprehensive criteria for the selection of chronic condi-
tions which qualify for multimorbidity.'® Participants
were not eligible for traditional disease-specific rehabili-
tation programmes (cardiac, heart failure and pulmonary
rehabilitation), because their primary diagnosis was
another condition or their cardiorespiratory disease was
deemed to be stable and not contributing to a decline in
function. Exclusion criteria were an inability to walk
50 m, severe cognitive impairment, unstable cardiovascular
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disease or diabetes and current participation in a structured
exercise programme.

Randomization

Eligible participants were randomized in a 1:1 allocation.
The allocation sequence was generated using computer-
generated random numbers, and group allocation was
placed into sealed opaque envelopes by an independent
investigator not involved in recruitment or outcome mea-
surement. Randomization occurred after the completion of
the baseline data collection.

Interventions

Participants were randomized to either a rehabilitation pro-
gramme (intervention) or UMC (control). The duration of
the rehabilitation programme was 8 weeks and comprised
exercise (1 h, twice weekly) and education (1 h, once
weekly) in a group setting. The rehabilitation programme
structure was developed according to current evidence-
based cardiac, heart failure and pulmonary rehabilitation
programmes. UMC included general inpatient or outpatient
medical care, potentially including allied health; however,
they did not participate in a structured exercise programme
during the study period.

Exercise. The exercise programme consisted of aerobic and
resistance exercises.

Aerobic component. Comprises walking (corridor or
treadmill) and stationary cycling, for a total of 30 min, with
15 min for each activity. The initial walking prescription
was calculated at 80% of peak walking speed or dis-
tance,'>?° and stationary cycling intensity was calculated
at 60-80% of the maximum work rate estimated from the 6-
min walk test (6 MWT).?! Exercise prescription was pro-
gressed using a rating of perceived exertion (RPE) Borg
scale (6-20) and dyspnoea modified Borg scale, aiming for
an RPE score of 12—14 and a dyspnoea score of 3—4, cor-
relating to moderate intensity exercise.*?

Resistance component. Upper and lower limb exercises
using free weights with four upper limb and three lower
limb exercises. Components of the resistance exercise rou-
tine were based on functional exercises. The initial load
corresponded to 10—12 repetition maximum (RM). A 10—
12 RM is the weight that can be lifted correctly and com-
fortably at least 10 times but not more than 12.%* Progres-
sion was undertaken using an RPE Borg scale (6-20),
aiming for an RPE score of 12—-14.

Cessation/withdrawal and safety criteria included a
change in a participant’s medical condition that deemed
him/her unsuitable for exercise (for further detail, see
Online Supplementary Material). The exercise prescription
was modified for a participant’s individual requirements,
related to change in symptoms or limitations due to

Table I. Education sessions.

I Nursing
What is multimorbidity?
Managing multimorbidity — risk factors and setting goals.
Finding useful resources.
2 Nursing
Communication with healthcare professionals, family and
friends.
Smoking cessation.
Blood pressure and cholesterol — how to manage.
3 Physiotherapy
Why is exercise important?
Types of exercise and how much to do.
Precautions and warnings for exercise.
4 Dietetics
Healthy eating.
Weight management.
Finding useful resources.
5 Diabetes educator
What is diabetes?
Managing blood sugar levels.
Signs and symptoms of low/high blood sugar levels.
6 Pharmacy
General medicine advice.
Why am | taking so many medications?
Home medicine review.
7 Occupational therapy
Performing activities of daily living.
Energy conservation.
Relaxation and stress management.
8 Psychology
Anger/shock/numbness/denial/disbelief.
Acceptance and building problem-solving skills.
Action towards achieving a modified healthy lifestyle.

comorbidities. For example, a second walking session was
included to replace cycling if the participant was unable to
use a stationary bike due to back pain. A physiotherapist
and a nurse were present during the exercise sessions.

Education. Education for the rehabilitation programme was
delivered by multidisciplinary professionals using a didac-
tic approach with handouts provided (Table 1). The reha-
bilitation programme education sessions aimed to enhance
skills in general disease self-management and focused on
common risk factor modification for chronic diseases.?*
Participants were directed towards finding relevant infor-
mation and resources in disease management. The ‘manag-
ing multimorbidity’ session aimed to teach participants to
recognize when their disease symptoms changed and con-
sult their general practitioner (GP) for management. A dia-
betes education session was included due to the prevalence
of diabetes in the study population. The pharmacy session
focused on awareness of community services available
through local pharmacies to assist people with managing
polypharmacy, such as home medication review and med-
ication distribution packs.
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Pre- and post-assessments were conducted at baseline
and following the intervention period, completed by
blinded assessors.

Participant characteristics

Baseline demographics, medical history and multimorbid-
ity measures® were collected. The use of multiple multi-
morbidity measures was to determine which would be most
suitable for a larger scale trial for ease of use and informa-
tion obtained. These included the Cumulative Illness Rat-
ing Scale for Geriatrics (CIRS(G)),?” the Functional
Comorbidity Index (FCI)*® and the Duke Severity of Illness
Checklist (DUSOI).?’ Illness perception was measured
using the Multimorbidity Illness Perception Scale (MUL-
TIPleS).?® Detailed information regarding these measures
is available in the Online Supplementary Document.

Feasibility measures

Feasibility of the trial was measured by numbers screened
to achieve the target sample size, the number who agreed to
participate and the number who completed the intervention.
Programme completion was defined as attendance at 12 or
more of the 16 sessions.*’

Outcome measures

Primary outcome: Functional exercise capacity. The 6MWT
was used to measure the primary outcome of change in
functional exercise capacity. The 6MWT is a measure of
functional exercise capacity in populations with multiple
chronic diseases including cardiovascular disease, lung dis-
ease, arthritis, diabetes, and cognitive dysfunction and
depression.>® The 6MWT was administered according to
standardized guidelines, with two tests conducted and the
longest distance recorded.’’

Secondary outcomes

Activities of daily living. The Katz Index of Independence in
Activities of Daily Living (Katz ADL index) was used to
measure functional ADL. It has been used in people with
chronic disease®® and in the older population®* to measure
function.

Health-related quality of life. Two generic instruments, the
Assessment of Quality of Life (AQoL)***> and EuroQol-
5D-5L (EQ-5D-5L),***7 were used to measure HRQoL.
The AQoL and EQ-5D-5L are valid and reliable instru-
ments, with moderate levels of responsiveness and sensi-
tivity in a wide range of health conditions.>**” The AQoL
has Australian population norms, which was relevant to the
participants in this trial *®

Resource utilization. Data on emergency department (ED)
presentations, hospital admissions and GP presentations
during the intervention period were collected to measure

healthcare utilization. Consultant physician appointments,
GP consultations and hospital admissions were also
recorded by participants via a daily diary. Diary informa-
tion was verified by participant interview at the post-
intervention assessment. Hospital admissions and length
of stay were verified from Western Health patient medical
records.

Statistical methods

Sample size. Being a pilot trial, no sample size calculation
was undertaken.>® A sample of 16 participants was
recruited due to the resources available and time frame to
complete the intervention.

Statistical analysis. Feasibility was described in numbers and
percentages. Continuous variables were reported as mean
and standard deviation (SD) or median and interquartile
range depending on data distribution. Continuous variables
were analysed using paired or independent #-tests for nor-
mally distributed data and x> or Mann—Whitney U test for
non-normally distributed data. Data were analysed through
Statistical Package for the Social Sciences Windows Ver-
sion 23.0. Power calculations for a future, definitive rando-
mized trial were conducted via online tools (www.
sealedenvelope.com).*’

Results

One hundred people were screened to recruit 16 partici-
pants (Figure 1). Of the 84 not included in the trial, 34
(40%) did not meet the inclusion criteria. The most com-
mon reasons were an inability to walk 50 m (n = 6) and
neutropenia (n = 6). Fifty (60%) people met the inclusion
criteria but did not participate in the trial, with 38 (45%)
declining to participate and 12 (14%) identifying other rea-
sons. Six people were not interested, and four stated it was
too far to travel. Another common reason for not participat-
ing in the trial was work commitments (n = 4). Refer to
Figure 1 for further details.

Randomization allocated eight participants each to the
intervention and control groups. Seven of the eight partici-
pants in the rehabilitation programme group (RPG)
received the intervention, with one participant withdrawing
from the trial. One participant from each group was lost to
follow-up. The primary outcome measure of 6MWT was
analysed in six participants in the RPG and seven in the
usual medical care group (UMCG).

Participant demographics are summarized in Table 2.
The mean (SD) age was 65 (12) years, and body mass index
(BMI) was 33 (8) kg/m?. There was a total of five men
(31%). The most common main diagnosis was cancer for
both groups. The RPG’s most common comorbidities were
hypertension (88%), diabetes (63%) and cancer (38%). The
UMCG’s most common comorbidities were diabetes
(50%), cancer (50%) and coronary heart disease (50%).
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Assessed for eligibility (n = 100)

Excluded (n = 84)
Not meeting inclusion criteria (n = 34)

*  Unable to walk >50m (n = 6)
*  Neutropenia (n = 6)
*  High falls risk (n = 5)
*  Structured exercise program (n = 3)
* Interstitial lung disease (n = 3)
*  Contraindications for exercise (n = 3)
*  Unstable/uncontrolled diabetes (n = 2)
[ Enrollment ] »  Severe psychiatric illness (n = 1)
*  Poor prognosis (n =1)
*  Untreated anaemia (n = 1)
*  Extensive metastasis (n = 1)
*  No multimorbidity (n=1)
*  Not specified (n=1)

+ Declined to participate (n = 38)

*  Not specified (n=19)

*  Not interested (n = 6)

*  Distance to travel (n = 4)

*  Self-reported other medical issues (n = 3)
*  Amount of time for program (n = 2)

*  Time/day program conducted (n = 2)

vy +  Doing enough exercise at home (n = 1)

Randomized (n = 16) * Notnecessary (n=1)

¢ Other reasons (n = 12)

*  Work (n=4)

*  Current hospital admission (n = 2)

*  Other medical appointments/treatment (n = 2)
*  Transport (n=1)

»  Caring for grandchildren (n = 1)

*  Unable to contact (n=1)

*  Away on holiday (n=1)

Allocated to Rehabilitation Programe (n = 8)

A

Allocated to Usual Medical Care (n = 8)
+ Received allocated intervention (n = 7)

¢ Received allocated intervention (n = 8)

+ Did not receive allocated intervention (n =1, Allocation

withdrawn) | + Did not receive allocated intervention (n = 0)

| ,

Lost to follow-up (n = 1) | | Lost to follow-up (n=1)

Discontinued intervention (n = 1, withdrawn) [ Follow-Up ]
! |

Discontinued intervention (n = 0)

' '

Primary outcome analysed — 6MWT (n = 6) Primary outcome analysed — 6MWT (n=7)
+ Excluded from analysis (n = 2) X + Excluded from analysis (n = 1)
Analysis
*  Lost to follow up (n=1) / *  Lost to follow up (n= 1)

*  Withdrawn (n=1) |

Figure |. The CONSORT flow diagram of patient flow through the study.
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Table 2. Participant characteristics.

Rehabilitation

programme Usual care
(n=28) (n=28)

Age (years), mean (SD) 67 (8) 63 (15)
Male, n (%) 1 (13) 4 (50)
BMI, mean (SD) 34 (10) 32 (5)
Main diagnosis, n (%)

Cancer 2 (25) 2 (25)
Smoking status, n (%)

Current 2 (25) 1 (13)

Ex-smoker 3 (38) 4 (50)

Never 3 (38) 3 (38)
Baseline 6MWD, mean (SD) 289 (135) 449 (88)
Other comorbidity, n (%)

Hypertension 7 (88) 3 (38)

Diabetes 5 (63) 4 (50)

Cancer 3 (38) 4 (50)

Coronary heart disease 2 (25) 4 (50)
Number of comorbidities, mean (SD) 4(2) 4(1)
Functional Comorbidity Index, 6(2) 6(2)

mean (SD)
Multimorbidity lliness Perception Scale, mean (SD)

Treatment burden 3(5) 6 (5

Prioritization 74) 7(3)

Causal relationships 3(3) 2(2)

Activity restriction 503) 33

Emotional representations 10 (1) 13 (11)

Summary scale 28 (22) 31 (21)

Cumulative lliness Rating Scale for Geriatrics, mean (SD)

Total number of categories 6(2) 6(2)
endorsed

Total score 10 (5) Il (5)

Severity Index 2 (0) 2 (0)

Number of categories at level (1) (1)
3 severity

Number of categories at level 0 (0) 0(l)
4 severity

SD: standard deviation; n: number; BMI: body mass index; 6MWD: 6-
minute walk distance.

Each group had a similar number of comorbidities (mean
(SD): RPG 4 (2) and UMCG 4 (1)). The UMCG had a
higher baseline 6-min walk distance (6MWD) of 449 (88)
m compared to the RPG with 289 (135) m.

Both groups had a similar FCI with a mean (SD) of 6 (2),
indicating similar physical function.?® The higher MULTI-
PleS summary scale in the UMCG indicated worse percep-
tion of their multiple diseases.”® The total score, indicating
medical burden,?® in the CIRS(G) was slightly higher for
the UMCG mean 11 (5) compared to the RPG with 10 (5).
The severity index was the same, with similar numbers of
categories at level three and four severity in both groups
(Table 2), indicating little difference in disease severity or
number of chronic problems between groups. The DUSOI
data were not reported due to issues encountered in tool
use. All assessors found the tool difficult to use, and several
assessors administered the tool incorrectly, by asking
participants rather than clinicians to select categories.
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Figure 2. Six-minute walk distance.
MMR: multimorbidity rehabilitation programme; UMC: usual
medical care. Data are presented as mean and standard deviation.

In the RPG, 71% of participants completed the rehabi-
litation programme, with a mean of 11 (6) sessions (of the
16 possible sessions) attended. One adverse event occurred
during the intervention. A participant fell while performing
the walking component of the rehabilitation programme.
The participant tripped while walking, and this occurred
as they were no longer wearing an ankle—foot orthosis
(AFO) previously prescribed (due to poor fit). No injuries
were sustained, and the participant resumed the programme
at the following session, with follow-up organized to have
the AFO refitted.

The RPG achieved a mean improvement in 6MWD of
44 (41) m and the UMCG of 23 (29) m, p = 0.13 (Figure 2
and Table 3). Only the RPG achieved the minimal impor-
tant difference (MID) of least 30 m*' for the mean change
in 6MWD. However, in both groups, 25% of participants
individually achieved the MID. One participant in the RPG
became very unwell for reasons unrelated to the interven-
tion and had a lengthy hospital admission (16 days). They
were unable to complete the intervention and as a result,
their change in 6 MWD (—127 m) did not reflect the inter-
vention. Data for this participant were removed as an
extreme outlier.

No significant differences were observed between
groups for improvement in the AQoL, Katz ADL index and
EQ-5D-5L (Table 3). There was a mean increase in the
AQoL utility score for both groups, with a greater increase
in the UMCG; however, it was not significantly different
(p = 0.81). Four participants from each group achieved the
MID of 0.06 in the AQoL.*!

Seven participants returned their daily diaries (RPG 2
and UMCG 5) with resource utilization recorded. Four
participants in the UMCG reported GP visits, with a mean
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Table 3. Primary and secondary outcome measures.

Rehabilitation programme (n = 6)

Usual medical care (n = 7)

Baseline Post Change Baseline Post Change  p Value®

Primary

6MWD (m), mean (SD) 296 (170) 340 (167) 44 (41) 430 (77) 453 (86) 23 (29) 0.13
Secondary

AQolL utility, mean (SD) 0.513 (0.278) 0.560 (0.361) 0.047 (0.271) 0.482 (0.275) 0.675 (0.272) 0.193 (0.203) 0.81
Usual care (n = 6)
Katz ADL index, mean (SD) 533 (0.52) 5.67(052) 033(052) 486 (1.68) 5.14(1.22) 0.29 (0.95) 0.84
EQ-5D-5L visual analogue scale, 70 (18) 77 (16) 7(17) 69 (21) 76 (16) 8 (15) 0.88

mean (SD)

n: number; 6MWD: six-minute walk distance; SD: standard deviation; AQoL: assessment of quality of life; ADL: activities of daily living; EQ-5D-5L:

EuroQol-5D-5L.

?p Value represents comparison between groups for change over the course of the programme.

(SD) of 3 (3) visits and no visits for the RPG. Two parti-
cipants, one from each group, presented to ED, and three
participants (RPG 2 and UMCG 1) were admitted to hos-
pital during the intervention period.

Due to error during the trial period, an outcome measure
reported in the trial registry (Short Form 36 (SF-36)) was
not collected, with the SF-36 form not included in the
outcome measure packs during data collection.

Discussion

Summary

This study suggests that it would be feasible to conduct an
RCT of a rehabilitation programme for people with multi-
morbidity compared to UMC. Outcomes relevant to a
larger trial, including exercise capacity and HRQoL, could
be collected consistently, and there was preliminary evi-
dence of benefit for functional capacity. The study has
provided direction on outcome measures, education and
models of care which will inform the design of a suitably
powered study.

Comparison with existing literature

This study is focused on interventions that are organiza-
tionally based and professionally led, which are targeting
functional limitations. This is similar to the design of
the OPTIMAL trial, an occupational therapy-led self-
management support programme for people with multi-
morbidity.*> The OPTIMAL trial showed significantly
improved frequency of participation, self-efficacy and
quality of life.** The intervention for the OPTIMAL trial
was completed using some of the same health professionals
as this study, including physiotherapy, occupational ther-
apy and pharmacy. A study that used a home-based occu-
pational and physical therapy intervention to address
functional limitations showed improvements in survival;
the home-based model used may have contributed to the
excellent retention seen in this study.*> The difference in

location of therapy compared to this study should also be
considered for the model of a future RCT as this may have
contributed to a greater recruitment rate.

Strengths and limitations

Our study required screening six times the number of par-
ticipants needed to achieve full recruitment. Most people
who did not participate in the trial met the criteria, but
frequently declined. Lack of willingness to attend/partici-
pate or travel to attend was frequently cited as a reason for
refusal. The low recruitment rate of this trial may have
impacted on the representation of the multimorbidity pop-
ulation studied and potentially accounting for the disparity
in baseline measures between groups of the primary out-
come measure (6MWT); this may also limit the applicabil-
ity of the findings in a larger RCT. A potential solution is
the recruitment process. Increasing the recruitment areas,
such as including endocrinology outpatient clinics and GP
practices, may increase the rate of recruitment and allow
for a more comprehensive representation of the multimor-
bidity population. Other factors that could be refined in the
design of a larger RCT are inclusion criteria and model of
rehabilitation. To ensure consistency in the selection cri-
teria, a defined list of diseases was used. However, as
shown in a systematic review on multimorbidity indices,
there is a lack of clear and comprehensive criteria for the
chronic conditions which qualify for multimorbidity.'® The
use of wider criteria of chronic diseases may allow for
recruitment of participants who were not considered for
this trial.

Once recruited, people were willing to attend the reha-
bilitation programme, with a programme completion rate of
71%. The rehabilitation classes were successfully con-
ducted with a physiotherapist and a nurse present. Informal
feedback from the blinded assessors and participants indi-
cated that the assessment process was lengthy and some
outcome measures were difficult to administer and com-
plete, particularly the CIRS(G) and DUSOI. There was also
a poor return rate of the daily diaries. To improve the
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processes in a larger RCT, a more efficient approach of
reducing the number of measures and including the sim-
plest to complete is required.

The small number of participants in this feasibility trial
limits the conclusions that can be drawn from the primary
and secondary outcome measures. A larger RCT will be
required to determine the effect of rehabilitation for people
with multimorbidity on function, HRQoL and resource uti-
lization. This trial did not address whether the method of
delivery of rehabilitation, twice weekly exercise and
weekly education group sessions in a hospital outpatient
setting, is the most suitable from the participant’s perspec-
tive. This model of rehabilitation and the setting and access
may have impacted on the uptake of participation in the
trial. Further qualitative data collection using consumer
focus groups or individual participant interviews may allow
for constructive information on the model of rehabilitation
provided and the most suitable service delivery model.

Multimorbidity measures were used in this trial to
describe a complex population. Interventions could have
varied the effects depending on the degree of multimorbid-
ity.> A systematic review has highlighted the variation in
definitions of multimorbidity and a need for clear reporting
of participant characteristics.” The FCI appeared to be the
most suitable for a larger scale RCT in terms of population
suitability, ease of use, information obtained and relevance
to intervention. The FCI is simple to administer and score
and was designed to focus on physical function.*® Physical
function is an important aspect of exercise rehabilitation,
and therefore, the FCI is a valuable measure. The DUSOI
was a difficult measure to use with several issues encoun-
tered. The CIRS(G) was a time-consuming measure to
administer. It was also difficult to obtain all required infor-
mation to accurately score each category, with participants
not undergoing investigations or results not available. The
clinical expertise of blinded assessors can affect accurate
scoring of the CIRS(G) due to the decision process required
to clarify complex medical problems or their severity.?

Future research implications

Healthcare resources are limited, and in most high-income
countries, health policy focuses on the reduction of spend-
ing growth and strategies to increase efficiency.** Addres-
sing multimorbidity in a single rehabilitation programme is
potentially a more cost-effective and sustainable model of
delivering rehabilitation compared to single-disease mod-
els. Currently, there is limited clinical guidance on the
optimal modality of exercise and rehabilitation pro-
grammes for people with several chronic diseases, such
as diabetes and cancer.*>**® Many people with chronic dis-
eases do not have access to any rehabilitation programme,
despite significant limitations in physical function. This is
particularly true for the people living with cancer, the larg-
est group in our trial, in whom there is emerging evidence
for exercise-based rehabilitation programmes®*’*° but

access is extremely poor.’® The rehabilitation programme
model for people with multimorbidity, including exercise
and education, offers a potential solution for improved
healthcare access and addressing the needs of the multi-
morbidity population. Addressing and evaluating some of
the components of access being approachability, accept-
ability, availability and accommodation, affordability and
appropriateness”' in a larger RCT could be of value to
shape the implementation of this new model of care. Pre-
vious research suggests that interventions that are more
likely to be effective for multimorbidity are those that are
targeted at areas where people have difficulties, such as
functional ability.> Further development of this model
should ensure that it addresses these features and is inclu-
sive of the range of people with multimorbidity, including
those with low physical capacity.

Developing a novel model of rehabilitation for people
with multimorbidity allows for a renewed approach to
content and delivery of education, compared to disease-
specific focus approaches. In this trial, the education ses-
sions were presented with a focus on self-management and
resource awareness, delivered in a didactic method, which
was anecdotally well received by participants. In a larger
RCT, formal evaluation of the education topics and content
could inform the development of an education programme
that best addresses the needs of the multimorbidity popu-
lation. How to most effectively deliver education in reha-
bilitation programmes is another question that is currently
under consideration. In disease-specific rehabilitation,
alternative delivery models are being investigated, such
as DVD,** manuals> and digital technology.>* Develop-
ment of flexible programmes may best accommodate dif-
ferent people’s needs and choices.>

Both groups had a mean BMI that would be classified as
obese. Obesity is a known risk factor for a number of
chronic diseases, including diabetes, cardiovascular disease
and cancer,’® and therefore, it is likely that the multimor-
bidity population will have a higher prevalence of obesity.
This may have an impact on programme development,
design and implementation, as exercise prescription and
equipment might need modifying to accommodate this and
potentially highlighting a need for nutritional management
and counselling as a core component of the programme.
This was evident in this trial with factors such as ensuring
equipment, for example, exercise bikes, had suitable load
capacities and appropriate seating was available.

The results of this study allow estimation of sample
sizes for a future RCT comparing a rehabilitation pro-
gramme for people with multimorbidity to UMC. We cal-
culate that 92 participants would be required to have an
80% chance of detecting, as significant at the 5% level,
an increase in the primary outcome measure 6MWD of
30 m.*° This is based on the MID for the 6MWD in patients
with chronic respiratory disease®’ and assumes an SD of
change in 6MWD of 51 m, based on data collected in this
trial. Given the large confidence intervals, this estimation
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for adequate power should be interpreted with caution.
Given this number of participants and the screening
required for this study, it is likely a multicentre trial would
be needed to achieve recruitment.

Conclusion

This study suggests that it would be feasible to conduct an
RCT of a rehabilitation programme for people with multi-
morbidity compared to UMC. Our data suggest that a future
large RCT is feasible, with adequate power to reach con-
clusions about the primary and secondary outcomes of
exercise capacity, HRQoL and resource utilization. It is
likely that a multicentre trial would be required. Further
refinement of the study design, including inclusion criteria,
recruitment sources and programme model, is needed to
improve recruitment rates to achieve the number of parti-
cipants required.
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