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Abstract

Background:While physical activity is widely recommended for many long-term conditions, it may be difficult to achieve
for patients managing multiple conditions. We aimed to determine the feasibility of an inter-agency exercise and education
programme for patients with multimorbidity in primary care.

Methods: We conducted an uncontrolled pilot study with adults with multimorbidity, recruited in two community
healthcare organisations in an urban area in Ireland. The six-week pilot intervention combined an individually tailored gym-
based exercise programme and education to support self-management. Feasibility of the Activ8 programme was assessed
using a mixed methods process evaluation. Outcome measures at baseline and at 6 weeks included recruitment and
retention, gait speed, grip strength, quality of life and self-efficacy. Focus groups and interviews explored participants and
facilitators’ perceptions of the programme.

Results: 19 participants with ≥2 chronic conditions were recruited over three-weeks with similar attrition at both sites
(≤40%). Overall, the results indicate that Activ8 was feasible and acceptable to patients and practitioners. Quantitative
outcome measures suggested improvements in most outcomes. Qualitative data analysis indicated that Activ8 addressed an
overarching concept of patient-centeredness among participants. Three key themes included perceived personal programme
impact, the personalised composition of the programme and the evolving nature of primary care practice.

Conclusion: While further definitive evidence is needed and attrition from the programme needs to be considered, the
Activ8 Programme was acceptable to both patients and professionals in two different primary care areas with the potential
for positive impacts for adults living with multimorbidity.
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Background

Average life expectancy is increasing worldwide and so too
are the numbers of people living with multiple chronic
medical conditions. Multimorbidity is commonly defined as
the co-occurrence of two or more long-term health condi-
tions in an individual.1 The prevalence of multimorbidity
depends on the definition used and the population studied
and has been reported from 17–98 %.2–5 Multimorbidity is
associated with reduced quality of life, increased healthcare
utilisation and an increased risk of mental health
difficulties.6–9 National data from Scotland highlighted that
higher prevalence is associated with deprivation and age-
ing.6 This study also reported that 30% of 45–64 year olds
presented with multimorbidity and given the higher num-
bers of people in this age range, in absolute terms there are
more middle-aged people with multimorbidity despite the
perception that is predominantly an issue for older adults.6

We previously conducted a systematic review of 37 studies,
which demonstrated that multimorbidity is associated with
poorer function and with future functional decline. The
review indicated that there is greater functional decline in
patients with higher numbers of conditions and greater
disease severity.10 Patients with poorer physical function
may be less able to engage in physical activity, which may
then worsen health through weight gain or other negative
effects on well-being.

Results from systematic reviews of interventions for
improving outcomes in patients with multimorbidity in
primary care and community settings suggested that while
further research is needed, future research should focus on
functional ability and that consideration should be given to
targeting patient health behaviours such as exercise.11,9 In
addition, The National Institute for Health and Care Ex-
cellence (NICE) Guidance on Multimorbidity recom-
mended non-pharmacological treatments as possible
treatment options including dietary interventions, psycho-
logical treatments and physical activity programmes.1 A
focus on physical activity and function is also supported by
our previous observational study which used data from The
Irish Longitudinal Study of Ageing (n = 4,823) to dem-
onstrate that physical function is associated with the de-
velopment and worsening of multimorbidity over time.12 It
has been reported in the literature that exercising in one’s
own community can lead to positive outcomes such as
enhanced health and well-being across the lifespan, reduced
social isolation and alleviate the harms caused by poverty.13

Furthermore, research has illustrated that linking health
service programmes to existing structures in the community
may enhance adoption, implementation, and sustainabil-
ity.14 While physical activity is recommended for many
long-term conditions, it may be difficult to achieve if pa-
tients have multiple conditions to manage particularly if
they have co-morbid depression and consequent low

energy.15,16 There is mixed evidence for education pro-
grammes for patients with chronic conditions. However,
there are reports of programmes having significant im-
provements in quality of life, frequency of activity partic-
ipation, self-efficacy along with reduced health-care
utilisation.17–19 The overall aim of this research study is
to describe the development of an inter-agency exercise and
lifestyle education programme for patients with multi-
morbidity. We also aim to examine the feasibility of the
intervention for patients with multimorbidity in the
community/primary care.

Methods

The methods are reported in accordance with the Consol-
idated Standards of Reporting Trials (CONSORT) state-
ment: extension to randomised pilot and feasibility trials
[Supplemental Appendix I].20 In addition to the CONSORT
checklist we have also included the TIDieR, Template for
Intervention Description and Replication [Supplemental
Appendix II] and CERT Consensus on Exercise Report-
ing Template [Supplemental Appendix III] checklists as
additional appendices.

Ethics approval was sought and obtained from the Re-
search Ethics Committee of the Royal College of Surgeons
in Ireland prior to conducting this study (REC1285). Ap-
proval was also granted from the Health Service Executive
(HSE) Primary Care Research Committee.

Design

Intervention Development. The Medical Research Council’s
(MRC) framework (2008) for developing and evaluating
complex interventions underpinned our approach to inter-
vention development.21 The MRC guidance explicitly
recommends conducting feasibility and pilot studies in
order to identify potential problems which may occur with a
randomised controlled trial.21 As per Phase 1 (Develop-
ment), the evidence for the impact of interventions for
multimorbidity and appropriate theory were identified as
well as the availability of local community resources to
promote physical activity and exercise.9,22 During this
process, we identified an existing interagency physical
activity and exercise programme for chronic low back pain
(‘Back on Track’) in primary care that could be suitable for
adaptation for patients with multimorbidity. We defined
interagency as collaboration between two or more gov-
ernment agencies. We based our theoretical understanding
of the likely process of change by drawing on theory
proposed by Bandura relating to perceived self-efficacy and
outcomes expectation.23 This theoretical framework, cou-
pled with the existing evidence base regarding physical
activity and exercise interventions informed the adaptation
of the ‘Back on Track’ programme in order to develop the
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content, format, location and mode of delivery of the Activ8
programme. Existing evidence indicates that education
alone is not sufficient to facilitate and enable behaviour
change24 so the Activ8 programme took a different ap-
proach through incorporating an exercise participation in-
tervention in its design. The details of the previous Back on
Track programme and the Activ8 programme are outlined in
Table 1. The changes between the programmes was focused
on the content of the education talks to make them more
relevant for patients with multiple chronic conditions as
opposed to chronic low back pain. Further detail on how the
four practices which Bandura proposed that enhance the
perception of self-efficacy for any particular behaviour are
included in the Activ8 programme are outlined in Table 2. A
process evaluation using mixed methods was undertaken.
Quantitative data were collected at both intervention sites on
outcomes and programme attendance. The qualitative
component included post-intervention interviews with
participating physiotherapists and fitness instructors along
with focus groups with the participants to examine the
format, impact and implementation of the intervention.

The six-week pilot Activ8 intervention was co-delivered
by a physiotherapist and a publicly funded City Council
fitness instructor (facilitators) in two leisure centres in urban
areas in Dublin, Ireland. In Ireland healthcare is provided by
both private and public systems /sectors. The public health
care system is government funded and overseen by a single
national body, the Health Service Executive (HSE). Primary
care in Ireland is multi-disciplinary team-based. Services are
provided by General Practitioners, public health and practice

nurses, allied health professionals and pharmacists. The
government supports this model of care. The City Council is
the authority responsible for local government in the city and
provide public gym facilities to the public. Each session
consisted of forty-five minutes of supervised exercise, which
were targeted towards patient’s needs and preferences. This
was followed by an education talk led by the physiotherapist
and themes were informed by those used for the ‘Back on
Track’ programme, which had been based on the widely
implemented Chronic Disease Self-Management Support
Programme.18 Overlapping themes were education on pain
management, exercise and nutrition with five further key
themes were included in the six education sessions (Table 1).
Sign posting to additional supports such as relevant websites,
local public services and community events e.g. Park Run
occurred throughout the programme. A dietician reviewed
and advised on the nutrition session content and a clinical
psychologist reviewed and advised on the sleep and stress
sessions. Participants in the programme were offered sup-
ported warm up on gym equipment (this became self-directed
at week 4) and optional group stretches. This was followed by
circuit style programme led by the fitness instructor, with
input from the physiotherapist as needed. The options on the
circuit were stationary bike; treadmill; cross trainer; mat
exercises; step ups; sit to stand exercises; squat exercises; arm
weights and lower limb exercise machines.

Uncontrolled Pilot Study setting. The feasibility testing and
piloting of the Activ8 programme took place in two sport
and leisure centres in Dublin city and county. To note, the

Table 1. Details of the back on track and Activ8 programme.

Back on Track Activ8 Programme

Theory No specific theory identified, Chronic Pain Self-
management strategies incorporated

Bandura Self-Efficacy Theory & Adapted Chronic Disease
Self-Management Programme themes

Content 6 Education Talks:
1) Understanding pain & managing flare-ups
2) Benefits of exercise
3) Pacing and positive coping strategies
4) Sleep & relaxation techniques
5) Posture and ergonomics
6) Motivation, goal planning & overcoming barriers

6 Education Talks with 8 key themes covered:
1) Physical activity & exercise
2) Pacing & prioritising
3) Pain management
4) Sleep
5) Stress & emotional well-being
6) Nutrition
7) Goal setting & lifestyle balance
8) The theme of sign-posting to local resources occurred
throughout the programme

Participants Chronic Low Back Pain patients being managed by the
Health Service Executive Community Physiotherapy
services

Multimorbidity (≥2 chronic conditions) patients being
managed by the Health Service Executive Community
Physiotherapy services

Format 45 minutes Exercise (circuit based with warm up /cool
down)

45 minutes Education

45 minutes Exercise (circuit based with warm up /cool
down)

45 minutes Education
Location Dublin City Council Leisure Centre Dublin City Council Leisure Centre
Facilitator/Mode
of Delivery

Co-delivered by a Primary Care Senior Physiotherapist
and Dublin City Council fitness instructor

Co-delivered by a Primary Care Senior Physiotherapist and
Dublin City Council fitness instructor

Ryan et al. 3



sites where the intervention was carried out had populations
with different socioeconomic levels with Site A being
classified as a very disadvantaged area and Site B classified
as an affluent area.25

Participants

Potentially eligible participants were identified by primary
care physiotherapists in two community healthcare orga-
nisations (comprising of ten primary care centres), known as
Site A and Site B. Participants were considered eligible if
they were aged over 18 years, presented with multi-
morbidity i.e. at least two chronic medical conditions, had
been referred for community physiotherapy and had the
ability to provide fully informed consent. Treating primary
care physiotherapists acted as gatekeepers and approached
potential participants to assess their interest in participating
in the intervention instead of receiving usual physiotherapy
care, which is largely given on an individual basis. Inter-
ested participants were provided with information leaflets
and the treating physiotherapist obtained informed consent.
Participants were excluded if they had a severe commu-
nication disability, behavioural disorder or cognitive deficit
that would compromise their ability to participate in the
intervention or complete the questionnaires or if they
presented with an uncontrolled condition that would
compromise the participant’s ability to undertake physical
exercise as judged by the physiotherapist. The Physical
Activity Readiness Questionnaire (PAR-Q) was also
completed by the participating physiotherapist with the
potential participant and was used to assess whether the
patient needed to check with their doctor before becoming
physically active [Supplemental Appendix IV].

Quantitative Outcomes

The primary outcome for this pilot study was feasibility
therefore a range of outcome measures based on the aims
and objectives of the study were included, to explore fea-
sibility of their use and potential impact of the intervention.

At baseline participants in the programme were asked to
complete two self-report questionnaires, the EuroQol five

dimensions Visual Analogue Scale (EQ-5D-3L VAS) and
the Stanford Self-efficacy Questionnaire (SSE).26,27 The
EQ-5D-3L was selected as a valid and reliable self-report
questionnaire for describing health related quality of life.27

It was also chosen in order to enable comparison with other
studies and to explore its use in relation to a future cost-
effectiveness analysis, however, but given pressures on time
to complete questionnaires, only the VAS was included. The
Stanford Self-Efficacy Questionnaire was chosen as a
validated measure of patient’s self-efficacy levels and the
proposed theoretical understanding of the study was based
around self-efficacy.26 In addition, participants completed a
grip strength test using a calibrated dynamometer28 along
with a Six Minute Walk Test.29 Grip strength and gait speed
have been shown to be reliable measures of physical
function.30 All participants in the programme were also
asked if they currently met theWHO guidelines for physical
activity (moderate intensity for ≥150 minutes per week).
The research physiotherapist (AR) administered these
outcome measures pre and post completion of the inter-
vention and was not blinded to the results, however, she was
not involved in the delivery of the Activ8 intervention. The
participating physiotherapists and Fitness instructors were
blinded to the pre and post completion results.

Qualitative evaluation

Following the Activ8 intervention, focus groups were or-
ganised with participants in the programme to explore their
experience of participation in the programme. Interviews
were also conducted with each facilitator individually. A
research physiotherapist (AR) not involved in the delivery
of the programme completed the semi-structured interviews
and the focus groups. Prior to, during, and after data col-
lection, the researcher reflected on her role in the study using
a hand-written diary and also in discussions with colleagues
not involved in the study. This process of reflexivity
served to identify any preconceived notions and per-
ceptions of the research and thus to identify and address
potential sources of bias. The interview questions were
derived from the existing literature together with
components that were considered relevant to the Activ8

Table 2. Four Bandura practices to enhance self-efficacy in the Activ8 programme.

Bandura practices Activ8 Programme

Enactive mastery
experience

Carrying out exercise for 45 minutes each week for 6 weeks in a community leisure centre

Vicarious experience Group format, where participants exercise together in a community leisure centre over 6 weeks
Verbal persuasion Programme led by primary care physiotherapist and Dublin Council fitness instructor providing

opportunity for positive feedback over six weeks
Physiological or affective
states

Programme led by primary care physiotherapist and Dublin Council fitness instructor providing
opportunity to address concerns and provide reassurance
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programme. Supplemental Appendix V contains details
of the questions that were used to guide the focus groups
with the individuals with multimorbidity and the semi-
structured interviews with the facilitators of the
programme.

Qualitative data analysis

The researcher (AR) transcribed the focus groups and in-
terviews verbatim. Each participant was assigned a code to
safeguard anonymity in the transcript. The transcripts were
examined separately by two researchers (AR and RG) using
a process of thematic analysis as described by Braun and
Clark (2006).31 This form of analysis provides six me-
thodical stages to the analysis process and while the overall
approach is inductive, it enables the inclusion of a priori as
well as emerging concepts when coding.31 Stages 1-2 in-
volved reading the transcripts in their entirety to get a sense
of the whole and, then using line-by-line analysis; initial
codes were identified and noted. The codes were intended to
be logical descriptions, which could be easily understood
and used by other independent coders. Stages 3-4 consisted
of coding the responses to enable the identification of re-
curring patterns and themes. Stages 5-6 focused on refining
these themes and generating evidence from the data to
support the themes.31

Continuation criteria. We pre-selected progression criteria in
order to evaluate if the Activ8 study was feasible or not and
whether it should proceed to a pilot randomised controlled

trial. We adapted criteria for progression as reported by
Avery et al. 2017.32 Our criteria were based on the primary
feasibility objectives and were divided into three categories:
trial recruitment, protocol non-adherence and outcome data
(See Table 3).32

Sample size and data analysis

The main purpose of our study was to assess the feasibility
of our methods therefore a defined sample size was not
required20 however, we aimed to recruit 9-12 subjects from
two primary care centres over three week recruitment pe-
riod. The aim was to test feasibility across a range of par-
ticipants in different settings. Descriptive statistics were used to
represent the quantitative data including percentages, pro-
portions, means and standard deviations, medians and
interquartile ranges. As per the CONSORT Guideline ex-
tension for pilot studies and feasibility trials, inferential sta-
tistical analysis was not carried out on the quantitative results
secondary to the small numbers included in the study.20

Results

Continuation Criteria

Recruitment, attendance and attrition. All practicing phys-
iotherapists in each site agreed to participate and make
referrals to the study (n = 19). Site A recruited 10 partic-
ipants and Site B recruited 9 participants, which met the
expected number of 18 to 24 participants to be recruited

Table 3. Study continuation criteria.

Trial Recruitment Targets

Recruitment rate /week • Three to four participants per CHO per week can be recruited (i.e., 9-12
participants from two primary care centres over three week recruitment period)

Numbers of eligible patients /week • Consent rate of >50% for eligible patients (based on variation in patient preference
for group attendance and availability)

Number of physiotherapists expected to refer • Majority of participating physiotherapists in the Primary Care Team agree to
participate with referrals

Protocol non-adherence
Number of patients who drop out from the study
(Loss to follow up)

• <20% drop out from the study (defined as non-attendance at any element of the
programme)

Side/effects or adverse events experienced • No clinically significant side-effects or adverse events experienced that are
attributed directly to the programme

Completeness and quality of outcome data
Missing data (partly completed questionnaires) • Completed questionnaires in at least 90% of all participants at follow up
Difficulty administering outcome measures • Completed objective outcome measures in at least 95% of all participants at follow

up
Qualitative data outcomes
Study participants • Acceptable to receive their Physiotherapy in a Leisure Centre
Participating lead physiotherapists • Acceptable to deliver their physiotherapy treatment in a Leisure Centre
Participating fitness instructors • Acceptable to work together with a Chartered Physiotherapist with health service

patients in their Leisure Centre
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within the three-week period. Another recruitment criterion
was to identify the number of eligible patients per week in
each CHO. It was difficult to assess this specifically as there
was poor compliance with the Daily Recruitment Forms
with four out of twenty-one participating physiotherapists
returning completed forms. The information requested on
this form included; number of patients seen each day;
number of patients suitable for recruitment to study; number
of patients who consented to participate in the study and
reason for declining to participate. To note, the participating
physiotherapists gave feedback that the PAR-Q+ form, the
physical activity readiness questionnaire of preference, was
too long to complete in the allotted appointment time. All
participants in the research had been seen at least once by a
primary care physiotherapist.

Three participants did not commence the Activ8 inter-
vention due to childcare responsibilities (n = 2) and lack of
interest (n = 1). Sixteen participants started the programme
and completed baseline assessments and 12 participants
completed the Activ8 programme. There was similar loss to
follow up numbers in both programmes with Site A losing
40% of participants and Site B losing 33.3% of participants.
These figures did not meet the aim of less than 20% drop out
from both programmes however, both sites achieved 60.0%
attendance at five or more sessions. Four participants did not
complete the programme. One participant did not complete
the programme due to lack of consent from their general
practitioner and another had an exacerbation of an existing
condition not related to the programme. Two other par-
ticipants did not attend their final session for reasons un-
known and therefore their post programme outcome
measures were not completed. Table 4 contains the de-
mographic details of the participants.

Completeness and quality of outcome data. 95% of all re-
cruited participants completed their questionnaires. Some
assistance was needed with the SSE questionnaire in both
intervention sites in terms of literacy (n = 1) and com-
prehension (n = 1).

Quantitative outcomes. At baseline, the EQ-5D-3L identified
that the majority of the study participants had moderate
difficulty with mobility, usual activities, pain and anxiety
/depression and this improved post-programme. At pro-
gramme commencement the SSE showed that participants
had above average confidence around communicating with
physicians, emotional functioning, symptom control and
exercise consistency these scores also showed improve-
ments on programme completion. The majority (66.7%) of
study participants reported that they did not meet the WHO
guidelines for physical activity (moderate intensity for ≥150
minutes per week) at baseline. Post completion of the
programme two participants had improved to adhering to
the guidelines. Both grip strength and gait speed

measurements exhibited improvements post completion of
the programme (see Table 5).

Qualitative findings. Ten of the twelve participants partici-
pated in the focus groups and the four programme facili-
tators took part in the semi-structured interviews. Following
data analysis, an overarching concept of patient-
centeredness emerged across the study participants.
Patient-centeredness can be interpreted in different ways
and has been defined as care which is ‘congruent with, and
responsive to patients’ wants, needs and preferences’.33

Three key themes that illustrated this concept of patient-
centeredness were derived including perceived impact of
the Activ8 programme, the composition of the programme
and the evolving nature of primary care practice. Each key
theme is supported by relevant quotations to reflect the
extent to which the Activ8 programme was viewed as a
positive experience. For the purposes of the data presen-
tation, the responses from the individuals with multi-
morbidity are identified as Participants 1-10, the responses
from the physiotherapists and fitness instructors are iden-
tified as Facilitators 1-4.

Perceived programme impact. Both the facilitators
(physiotherapists and fitness instructors) and study partici-
pants identified significant benefits to the Activ8 programme
both physically and psychologically. In terms of physical
improvements participants noted that their improvements
ranged from increases in range of movement and strength to
improvements in energy levels and participation in social
activities.

‘I don’t feel as tired as I used to, y’know…. I feel I got more
energy, y’know I feel because of my problem y’know with my
leg as well I feel that my muscles, my body is stronger’
(Participant 7)

‘The emphasis is just on movement and it’s in an environment
that a lot of them are like ‘oh my goodness I, I actually came to

Table 4. Demographic details of patients referred to the Activ8
programme.

Demographics Site A n = 10 Site B n = 9

Gender
Female % 80% (n = 8) 67% (n = 6)
Age (years)
Mean /Median (SD) 57.7/ 56 (± 9.1 ) 66 /72 (± 59.9)
Medications
Mean /Median (SD) 4.7/ 4.5 (± 3.0) 5.2/ 6 (± 2.7)
Conditions
Mean /Median (SD) 3.1/ 3 (± 1.1) 3.5/ 3 (± 1.1 )
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a eh eh a leisure centre and I was on a bike or’ so it’s really
empowering for them amm’ (Facilitator 1)

In particular, participants across the two focus groups
noted an improvement in their confidence. All four facili-
tators also highlighted this.

‘But when you come into a place like this, you don’t really think
about your health or about your problem you’re just focusing
on getting stronger and then you see people that are maybe a lot
older than yourself and they’re pushing themselves…I think it’s
great for confidence’ (Participant 7)

‘so, it’s great, their, their confidence is up even just to go and do
that… you know it’s brilliant, even to see that people
are coming once the programme’s finished you know’
(Facilitator 3)

Composition of the Activ8 programme. Several study
participants commented on the composition of the pro-
gramme in terms of the group structure, and the timing,
frequency, duration, intensity and variety in the content of
the intervention.

‘I think it’s very good to have a group situation… Where you
have other people feel the same, you don’t feel on your own…
So in a social type of thing, it’s very good’ (Participant 2)

‘And we had the commitment for the six weeks, so that was a
reason I am going to get this. And then it went along, you got
more progressive and you did all the different machines… And
then you get them little talks and maybe you knew all those
things before but really you don’t bring them to mind all the
time’ (Participant 2)

In addition, participants valued the supervision from the
facilitators on site.

‘You wouldn’t know what to do unless you had somebody like
there helping you’ (Participant 1)

Facilitators also noted that the heterogeneity of the
population included enhanced the generalisability of the
programme.

‘I thought the fact that it was so broad, the fact it was multi, so,
anything from depression to diabetes to that was very practical
to the cohort of people that I see every day… Yet it meant that,
you could easily find these people, y’know this covers a lots of
people’ (Facilitator 2)

Evolving nature of primary care practice. The Activ8 in-
tervention represented a change in the delivery of primary care
physiotherapy for several reasons including the inter-agency
approach, the setting of the intervention and the management
of the client group. The non-traditional environment (leisure
centre) and the accessibility of the leisure centrewere identified
as positive features of the Activ8 programme, noted by both
participants and facilitators.

‘I think the environment is really important, that we’ve taken
them out of a health centre, we’ve taken them out of a health, be
it a hospital outpatients or in our case it’s a health centre, but
they’re not coming because their sick y’know it’s, the emphasis
is off that’ (Facilitator 1)

However, one participant noted that,

‘I don’t think I, I don’t think I’d use it, myself, I feel it’s a bit of a
waste of time… cause the things you’re doing you can do by
walking or y’know’ (Participant 5)

In particular, facilitators identified that the inter-
agency approach to the delivery of the intervention

Table 5. Quantitative results.

Pre-programme n = 12
Mean (SD)

Post-programme n = 12
Mean (SD) Change in mean /score n = 12

EQ-5D-3L (VAS) 64.63 (17.54) 71.13 (16.12) 6.5
Stanford Self-Efficacy
Scale (SSE)

69.75 (14.22) 72.74 (14.80) 2.99

Meets WHO Physical
Activity Guidelines

Yes: 4 (33.3%)
No: 8 (66.7%)

Yes: 6 (41.7%)
No: 6 (58.3%)

2 participants demonstrated improvement -
meeting WHO guidance post programme

Grip Strength (kg) Right: 16.92 (6.35)
Left: 13.25 (5.83)

Right: 17.42 (6.67)
Left: 14.08 (5.95)

Right: 0.5
Left: 0.83

Gait speed: Six minute
walk test (metres)

329.04 (64.40) 363.94 (84.48) 34.9

EQ-5D-3L (VAS): Score 100 = subjective best health 0= subjective worst health
Stanford Self-Efficacy Scale (SSE): higher score = higher self-efficacy

Ryan et al. 7



overcame barriers associated with traditional service
delivery in primary care. However, continued collabo-
ration and support from management, in terms of time,
human and physical resources, were identified as key
criteria to ensure continuity and sustainability of the
programme.

‘The lovely thing about it is that it’s so accessible to them they, if
y’know it’s it’s, if they finish our programme [primary care
physiotherapy] they can come, it’s open from seven in the
morning till till ten at night… Seven days a week, it’s, it’s so
accessible…. Amm whereas if we see them in the health centre
and we finish, that’s it they can’t come back because they need
an appointment and it’s a certain time at a certain date,
whereas once they’ve got familiar with that environment they
can go when they like’ (Facilitator 1)

The autonomy of practitioners was also highlighted as an
important aspect of the inter-agency relationship. In addi-
tion, communication between practitioners and among
client groups was also identified as a key feature to the
success of the programme.

‘I think from….. a supervisory role I think that we, we both
worked independently, the the, so I think from that perspective
is was good because again it meant that I didn’t have to worry
about the what else, what everybody else was doing and or that
XX [physiotherapist] found the same, that she felt I was coming
from a competence looking after the guys from my end as well’
(Facilitator 4)

Quantitative and qualitative data were analysed sepa-
rately and then integrated to provide a multi-faceted insight
into the research question about the feasibility of this ex-
ercise and education intervention for patients with multi-
morbidity, using a triangulation protocol as described by
O’Cathain.34 To complete the triangulation, the findings
from each component of the study were listed on the same
page and were identified as being in agreement (conver-
gence), offering complementary information on the same
topic (complementarity), or appeared to be contradicting
each other (discrepancy or dissonance) [Table 6].35,36 How
qualitative and quantitative results integrated to answer
research question is represented in Figure 1 (Supplemental
Appendix VI).

Discussion

To our knowledge, this is the one of the first studies to
explore the feasibility of an exercise and education pro-
gramme for patients with multimorbidity in the community.
The quantitative results suggested the intervention may
have a positive outcome on patient reported measures like
such as health related quality of life and self-efficacy and on
objective measures of physical function such as grip
strength and gait speed. The qualitative findings indicate
that the Activ8 programme was acceptable to both patients
and facilitators. However, some issues were identified in the
areas of trial recruitment, protocol non-adherence and
completeness of data, which may reflect the short time
frame involved in this feasibility study. Both the qualitative

Table 6. Triangulation of the data.

Research
Question Quantitative Data Qualitative Data Convergence

Is the Activ8
intervention
feasible?

There was sufficient eligible patients
recruited (n = 10) in each site in three
week period

63.1% of participants who commenced
Activ8 attended ≥5 sessions

‘And we had the commitment for the six weeks,
so that was a reason I am going to get this.’
Participant 2

‘I found it was possible to make the effort to be
here once a week..’ Participant 8

Agreement

There was a 15.8% drop out rate prior to
programme commencing (n = 3)

There was a subsequent 25% drop out /loss
to follow up on programme completion
(n = 4)

Participants who completed the focus groups
agreed that the Activ8 intervention was
feasible (n = 12)

Potential dissonance

Administration of outcome measures was
feasible with <5% of missing data from
subjective and objective outcome
measures

Some difficulty reported by participants upon
completion of the Stanford Self-Efficacy
questionnaire

Dissonance (for one of
the outcome
measures only)

Poor compliance with daily recruitment
forms –difficult to identify numbers seen
in primary care who are potentially
suitable to participate

Primary Care physiotherapists agreed that
the Activ8 intervention was suitable to
their caseloads: ‘very practical to the cohort
of people that I see every day’ Facilitator 2

Dissonance
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and quantitative data illustrated areas of agreement and
dissonance. There was some discord in the areas of re-
cruitment and retention and administration of an outcome
measure and these issues need to be addressed before
proceeding to next steps. Overall, both types of data sub-
stantiate each other. The results of the triangulation were
further compounded through the review of continuation
criteria. However, in summary, the results suggest that the
intervention was feasible and provide strong support for
taking the Activ8 programme forward to the next phase of a
pilot randomised controlled study.

Findings in the context of the current literature

Multimorbidity remains a developing area of research par-
ticularly in the area of potential interventions. Investigating
exercise and education interventions for patients with multi-
morbidity is a growing area of research. The Cochrane review
of interventions for improving outcomes in patients with
multimorbidity in primary care and community settings in-
cluded six studies which were predominantly patient orien-
tated with educational or self-management type interventions
delivered directly to participants.9 Two studies included in the
2016 version of this review reported positive results with a
focus on functional capacity and activity participation.37,38

Both of these studies had a self-management aspect to their
interventions with a focus on self-efficacy, improved physical
function and health related quality of life. One of these studies
(OPTIMAL), was a parallel RCT that was similar to Activ8 in
that it also tested feasibility and included participants with
multimorbidity recruited from primary care settings.17 It also
had a group based professionally led (occupational-therapy)
six-week self-management support format. The EQ-5D-3L
questionnaire was the outcome measure used in common with
the current study. OPTIMAL was found to be ineffective in
improving health-related quality of life or activity participation
at 6-month follow-up.38 Numerous health benefits of physical
activity participation interventions have been reported in the
literature which aim to effectively promote the adoption and
maintenance of active lifestyles.39 It has also been reported that
education alone is not sufficient to facilitate and enable be-
haviour change24 and this is why the Activ8 programme took a
different approach through incorporating an exercise partici-
pation intervention in its design. A more recent systematic
review of multimorbidity interventions suggested that future
research should consider targeting patient health behaviours
such as exercise.11

Gitlin (2006) developed a multicomponent intervention
to reduce functional difficulties and enhance self-efficacy in
older adults with chronic conditions.37 The programme
again was based on self-management techniques and ed-
ucation. This programme differed from Activ8 in that the
participants were all aged 70 years or older and regarded as
being at risk of falls. In addition, the intervention ran over a

six-month period and the participants received five occu-
pational therapy sessions and one visit from a physiother-
apist in their own home.37 There was no overlap between
outcome measures used in Activ8 and this study therefore, it
is difficult to make direct comparisons. However, the au-
thors did report that their occupational therapy led home
intervention was effective in reducing perceived functional
difficulties and enhancing self-efficacy and fall-related
concerns in their participants.37 A systematic review of
randomised controlled trials examined the benefits and
harms of exercise therapy in patients with multimorbidity.40

The authors reported that exercise therapy appears to be safe
and to have a beneficial effect on physical and psychosocial
health in patients with multimorbidity, however, they
concluded that evidence supporting this was of low quality.
Despite this the authors concluded that their research
highlights the potential of exercise therapy in the man-
agement and care of this population.40

The findings from our study fit well with qualitative research
exploring patient-experienced burden of treatment of patients
with multimorbidity. Patients with multimorbidity experience a
range of symptoms, but in addition to this burden of illness, they
are also affected by the burden of treatment.41 It has been
suggested that potentially unnecessary treatment burden can
result in lack of adherence to prescribed medical treatment.42

This non-adherence in turn could increase the risk of hospi-
talisation and mortality.43 A systematic review published in
2017 identified that change of lifestyle is one of the first sug-
gestions by healthcare providers.41 One study included in the
review reported that patients ranked exercise and altering their
diet as the most burdensome component of having more than
one condition along with frequent reminders of their health
problems.44 Our study addressed these issues by providing a
supported exercise programme led by suitably qualified facil-
itators. The self-management component of the programme
covered relevant topics with exercise, nutrition and goal-setting
being covered in the education talks, in addition to this, sign
posting to local supports was given throughout the programme.
This design is supported by a Cochrane review on the effec-
tiveness of activity promotion in primary care which reported
that multimodal interventions with tailored information linking
to existing exercise programs are more effective than short
educational interventions during physician consultation.45

Treatment burden was not specifically measured in the Ac-
tiv8 feasibility study however the qualitative evaluation found
the participants in the programme were aware that exercise was
important in the management of their conditions.

Strengths and weaknesses of the study

We used the MRC framework for the development and
evaluation of complex interventions to underpin the study.21

To note, this framework has been updated since the conduct
of our study with greater emphasis on the nonlinear nature of
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complex intervention development and enhanced PPI in-
volvement.46 In addition, the CONSORT Guideline exten-
sion for pilot studies and feasibility trials standardised
reporting guidelines were followed to standardise the conduct
and reporting of the research.20 Our mixed methods approach
maintained the integrity of both the qualitative and quanti-
tative data while also taking advantage of the potential for
enhanced understanding from combining the two sets of data
and findings.47 We aimed to improve the fidelity of the
education programme by providing participating lead
physiotherapists with a ‘Facilitators Guide’ to support with
the education sessions [Supplemental Appendix VII]. An-
other strength of the study was that it had a real multi-
morbidity focus with the number of chronic conditions being
reported and no one condition taking precedence. Outcomes
used in this study are in keeping with recommendations from
a consensus study on core outcome sets in multimorbidity,
which involved a wide range of international multimorbidity
experts.48 They identified that quality of life is an essential
core outcome in multimorbidity intervention research and
that patient-reported impacts and behaviours (self-manage-
ment behaviour, self-efficacy); physical activity and function
are also important outcomes to consider when evaluating
interventions.48 The moderately successful recruitment and
retention rates for the Activ8 programme likely reflect the
time and resources put into the development and design of
our pilot study that was perceived as acceptable to patients
with multimorbidity, primary care physiotherapists and
Dublin Council fitness instructors. Our results are reasonably
aligned with results from a systematic review published in
2021, where the authors investigated recruitment and re-
tention rates in exercise RCTs for people with multi-
morbidity.49 They reported an average recruitment rate of
75% and a retention rate of 90% however, the included
studies were deemed to be of low quality and therefore results
must be interpreted with caution.

Given the uncontrolled design of the study and the small
sample size it cannot be inferred that Activ8 programme
caused the changes observed. Furthermore, as the results
utilised data from two different intervention sites with
different physiotherapists and fitness instructors, facilitator
variation may have been present, though this is somewhat
unavoidable in pragmatic studies set in real world clinical
practice. Another limitation is the small number of out-
comes considered, including use of the EQ5D VAS alone
and a wider range of outcomes could be tested in further
studies. The lack of a longer follow up period is also a
limitation as longer follow up would have allowed a con-
sideration of the sustainability of the intervention effects, a
key consideration for exercise related behaviours. There has
been some debate in the literature about the limitations of
self-efficacy as a theory, the theory upon which the Activ8
intervention is based. It has been hypothesised that high
self-efficacy beliefs do not always guarantee positive

outcomes.50 This is compounded by reports that self-
efficacy can be associated with levels of skill and moti-
vation however a model of how this process occurs requires
further evidence.51 Nevertheless, Bandura’s theory fits well
with the aims and objectives of the study. A final limitation
of the study was the relatively small number of patients with
multimorbidity studied. However, the study adhered to
guidelines outlined by Eldridge, which recommend that the
size of a pilot depend on its aims and should not be powered
to detect the effectiveness of the primary outcome.52 In
addition, it has been reported that pragmatic studies, taking
into account their obvious disadvantages, have the potential
to be an important source of information to inform clinical
practice and health care delivery.53

Clinical and policy implications

This study is in line with Irish national policy and inter-
national guidance on physical activity. Healthy Ireland
(2013 -2025) encourages co-operation and collaboration
between government agencies in order to implement evi-
denced based strategies at community and local levels.54

The National Physical Activity Plan for Ireland (2019)
promotes and supports new participation programmes with
a special focus on disadvantaged communities.55 In addi-
tion, the NICE Guidelines onMultimorbidity recommended
exercise as a possible treatment option for patients with
multimorbidity.1 A scoping review published in 2018 re-
ported that providing patient-centred approaches, self-
management support interventions and developing train-
ing for healthcare providers were the most frequent cate-
gories of interventions with the potential to result in positive
impact for patients with multimorbidity.56 This study is in
keeping with their recommendations and builds towards
developing the evidence base for non-pharmacological
interventions like exercise. Specific recommendations
about implementing the Activ8 programme into clinical
practice cannot be made without further research. However,
primary care physiotherapists could consider group-based
interventions, as their resources allow, for their patients with
multimorbidity as this research demonstrated that a group-
based intervention was acceptable and feasible for partic-
ipants. Furthermore, primary care physiotherapists may also
consider engagement with their local councils in order to
provide services jointly in locations most accessible to
patients.

Areas for further research

This study examined the feasibility of a pragmatic inter-
vention for patients with multimorbidity in the community.
In the context of future research studies examining complex
multifaceted interventions with an exercise component for
multimorbidity, it is important to acknowledge the
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dimensions of complexity in the intervention: the variability
in study participants and organisations targeted, the number
of outcomes included, the behaviours required by those
delivering or receiving the intervention all are difficult to
standardise. The intervention was based in publicly funded
leisure centres, which are a non-traditional healthcare set-
ting and the results suggest that their accessibility could
encourage adherence to exercise in the long term. However,
the continuation criteria results suggest that the study could
move through to the next phase of a randomised controlled
pilot study. As recommended in the literature when devising
interventions for patients with multimorbidity there is a
need to balance tailoring interventions to the needs of
service users with delivering standardised interventions that
are easier to coordinate, monitor, and evaluate.22 This
balance could be achieved by the Activ8 programme with
ensuring that certain modifications were incorporated into
further research. The next stage of this study should be a
pilot randomised controlled trial include the following
specific modifications:

· To incorporate at least an eight-week recruitment
period to ensure adequate numbers are recruited.

· To review outcome measures and engage with public
and patient participants to input on measures including
consideration of using the shortened version of the SSE,
inclusion of a treatment burden questionnaire.57 Also,
further consideration of the appropriate health related
quality of life measure as evidence continues to evolve
on the challenge of using HRQoL to determine effec-
tiveness of interventions for multimorbidity.11

· To incorporate an objective measure of physical
activity such as accelerometers, depending on budget
and patient preferences.

· To consider sustainability of intervention effect which
would involve longer follow up assessment at six or
twelve months post programme completion effects.

· Inclusion of a cost and health service utilisation
measures to support health economic evaluation of
the Activ8 programme.

Many participants in the study had complex multi-
morbidity (n = 14/16), defined as three or more chronic
conditions affecting three or more body systems. It is im-
portant to include this group as they face particular chal-
lenges with higher healthcare utilization, polypharmacy and
poorer health outcomes.58

Conclusion

With the global escalation of chronic diseases and evi-
dence consistently showing that its onset can be prevented
or delayed by changing lifestyle behaviours, the Activ8
programme has been developed as a practical and

acceptable intervention, designed for the real world.
Considering the limited number of exercise and education
studies for patients with multimorbidity in the community,
this study has contributed to the existing weak evidence
base in this area. This study has demonstrated that an
interagency exercise and education programme in the
community is feasible and acceptable to patients, primary
care physiotherapists and publicly funded fitness in-
structors, though additional care needs to be taken in re-
cruitment to ensure greater programme retention. A larger
pilot randomised controlled trial, with the modifications
suggested would add further understanding to our
knowledge on the most effective approach to the man-
agement of the important issue of multimorbidity in pri-
mary care.
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the effective elements in patient-centered and multimorbidity
care? A scoping review. BMC health services research 2018;
18: 446. DOI: 10.1186/s12913-018-3213-8

57. Quah JHM, Wang P, Ng RRG, et al. Health-related quality
of life of older Asian patients with multimorbidity in pri-
mary care in a developed nation. Geriatrics & gerontology
international 2017; 17: 1429-1437. DOI: 10.1111/ggi.
12881

58. Wallace E, Salisbury C, Guthrie B, et al. Managing patients
with multimorbidity in primary care. BMJ (Clinical research
ed) 2015; 350: h176. DOI: 10.1136/bmj.h176

Ryan et al. 13

https://doi.org/10.1136/bmj.c4587
https://doi.org/10.1177/1049732305285708
https://doi.org/10.1097/00012272-199712000-00002
https://doi.org/10.1111/j.1532-5415.2006.00703.x
https://doi.org/10.1111/j.1532-5415.2006.00703.x
https://doi.org/10.3399/bjgp20X714185
https://doi.org/10.3399/bjgp20X714185
https://doi.org/10.1161/circulationaha.106.179683
https://doi.org/10.1161/circulationaha.106.179683
https://doi.org/10.1016/j.arr.2020.101166
https://doi.org/10.1016/j.arr.2020.101166
https://doi.org/10.1371/journal.pone.0179916
https://doi.org/10.1016/s1474-5151(03)00091-4
https://doi.org/10.1001/archinte.166.17.1836
https://doi.org/10.1001/archinte.166.17.1836
https://doi.org/10.1186/1741-7015-10-68
https://doi.org/10.1186/1741-7015-10-68
https://doi.org/10.1002/14651858.CD003180.pub2
https://doi.org/10.1002/14651858.CD003180.pub2
https://doi.org/10.1136/bmj.n2061
https://doi.org/10.1177/2042533313479197
https://doi.org/10.1370/afm.2178
https://doi.org/10.1186/s13063-021-05346-x
https://doi.org/10.1186/s13063-021-05346-x
https://doi.org/10.1006/ceps.1996.0025
https://doi.org/10.1006/ceps.1996.0025
https://doi.org/10.1016/0005-7916(89)90044-x
https://doi.org/10.1016/0005-7916(89)90044-x
https://doi.org/10.1371/journal.pone.0150205
https://doi.org/10.1371/journal.pone.0150205
https://doi.org/10.1056/NEJMp1103502
https://doi.org/10.1186/s12913-018-3213-8
https://doi.org/10.1111/ggi.12881
https://doi.org/10.1111/ggi.12881
https://doi.org/10.1136/bmj.h176

	Development and feasibility of an inter ...
	Background
	Methods
	Design
	Intervention Development
	Uncontrolled Pilot Study setting

	Participants
	Quantitative Outcomes
	Qualitative evaluation
	Qualitative data analysis
	Continuation criteria

	Sample size and data analysis

	Results
	Continuation Criteria
	Recruitment, attendance and attrition
	Completeness and quality of outcome data
	Quantitative outcomes
	Qualitative findings
	Perceived programme impact
	Composition of the Activ8 programme
	Evolving nature of primary care practice



	Discussion
	Findings in the context of the current literature
	Strengths and weaknesses of the study
	Clinical and policy implications
	Areas for further research

	Conclusion
	Funding
	ORCID iDs
	Supplemental Material
	References


