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Preface

The Healthy Ageing Challenge aims for people to enjoy at least five extra healthy independent
years of life by 2035 while narrowing the gap between the experiences of the richest and poorest.
Regular physical activity is important for healthy ageing, not only for maintaining health in midlife
but also for maintaining health, independence, and quality of life as people become older. Global
physical activity guidelines highlight the benefits and importance of helping adults to adopt and
maintain regular physical activity participation throughout the course of life and not only in later
life, and interventions and activities that support this aspiration are so important. As experienced
researchers, Professor Andy Pringle and Dr Nicky Kime’s text, Interventions to Promote Physical
Activity and Healthy Ageing, features contributions reporting the impact and implementation of
physical activity interventions for adults and older adults, as well as the experiences of performing
research and evaluation in this context in a diverse range of projects. The text provides important
learning for practice and research in physical activity and public health. As such, it will be of interest
to colleagues working in the design, implementation, and evaluation/research of physical activity

interventions for adults and older adults.

Andy Pringle and Nicola Kime
Guest Editors
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The Healthy Ageing Challenge aims for people to enjoy at least five extra healthy,
independent years of life by 2035, while narrowing the gap between the experiences of the
richest and poorest. Regular physical activity is important for healthy ageing, not only for
maintaining health in midlife but also for maintaining health, independence and quality
of life as people become older. Physical activity guidelines highlight the benefits and the
importance of helping adults to adopt and maintain regular physical activity participation
throughout the life course and not only in later life, and interventions and activities
that support this aspiration are so important. We are delighted that this Special Issue
features contributions that report both the impact and implementation of physical activity
interventions for adults and older adults, as well as a range of studies on this topic [1].
Research highlights the importance of physical activity in maintaining functionality and
retaining independence, in order that people can do all the things they want and need
to do in their daily life [2,3]. One of the key features of the most recent UK physical
activity guidelines is a greater emphasis being placed on activities that promote strength
and balance [3]. Several of the papers in this Special Issue focus on this important topic,
along with physical functioning [Contributions 1-4]. With those thoughts in mind, Davis
and colleagues investigate the feasibility, psychosocial effects, influence, and perception
of elastic band resistance balance training in older adults [Contribution 1]. Their pilot
work also investigates the preferences, likes, and dislikes of older adults regarding the
exercises. Understanding what works well and what works less well, and the reasons for
this is important, as reiterated by Davis and several other studies in this collection. Indeed,
holding dialogue with participants about their physical activity needs, preferences, likes,
and dislikes is important in shaping the design and delivery of interventions. Devereux
and colleagues remind us that some older adults in lower socioeconomic status (SES)
areas are among the least active of all adult groups but are often absent from physical
activity research. It is valuable that their study aimed to elicit important perspectives on the
acceptability of physical activity from both the perspectives of older adults and physical
activity providers [Contribution 5].

When we consider the providers of advice on physical activity, healthcare professionals
(HCPs) are important agents for promoting physical activity to adults and older adults [3,4].
Cunningham and O’Sullivan explored HCPs” knowledge, decision making, and routine
practice of physical activity promotion with older adults [Contributions 6-7]. Less than a
third of respondents had a clear plan on how to initiate discussions about physical activity
in routine practice with older adults [Contribution 6]. Understanding the barriers that
HCPs face when promoting physical activity is important. Research has investigated the
role of doctors in promoting physical activity, including the barriers and facilitators they
face in doing so [4]. Given the key role that HCPs play and, in some instances, their
lack of preparedness for promoting a physically active lifestyle, insights are important
in shaping activities which help support HCPs preparations in helping people to adopt
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physical activity [Contribution 6-7]. Although HCPs have been identified as key conduits
for promoting physical activity [3,4], there are other individuals and agencies that also have
a role to play. The importance of local community agencies in helping people start and
keep physically active has long been identified [5]. Health interventions delivered through
community-based agencies, foundations, and charities are an important part of the public
health landscape, especially given a declining range of public services from some statutory
bodies. One key feature of the offer made by community providers is connecting to people
around their interests, including their leisure preferences. With this in mind, Cortnage’s
study illustrates how to connect men to health improvement programmes through the
power of football [Contribution 8]. Thinking about people’s active recreation preferences, it
was, also, great to receive Iron’s ‘Parkinson Beats’ study, exploring people with Parkinson’s
experience of cardio-drumming [Contribution 9]. In this spirit, Russell’s review, ‘“We Can
Do This!”: The Role of Physical Activity in What Comes Next for Dementia’, focuses upon
life with dementia and the role that physical activity can play within it [Contribution 10].
Indeed, several of our studies focus on adults with long-term conditions, including Wu's
case study, which explores interventions to improve the physical capability of older adults
with mild disabilities [Contribution 3]. Finally, all our contributions to this Special Issue [1]
provide valuable insights on undertaking research and evaluation within this context and
provide learning to inform future investigations on this topic. This Special Issue brings
together an eclectic mix of studies, including contributions from an international authorship
[Contributions 2—4], which add to the insights provided in this body of work.

Nicky and I are pleased that early career researchers have also taken up the call to
submit their work. Helping researchers to publish is something that we are passionate
about. In this respect, we are grateful for the support our early career researchers received
from more experienced colleagues, as well as the support offered by the editorial team at
IJERPH. We are also grateful to every author who submitted to our call for papers [24 papers
in total], especially to the authors whose papers were eventually included in other [JERPH
Special Issues. We are grateful to our independent peer reviewers who provided feedback
on the submissions, along with the thousands of readers who have already accessed this
Special Issue. Finally, we thank all the people and professionals who took part in and
supported the research featured in this Special Issue, which helped grow our understanding
and knowledge of this important area of work.

We hope to follow this collection of works with a second edition, but for now, Nicky
and I hope you enjoy reading this Special Issue.

Author Contributions: Conceptualization, A.P. and N.K.; methodology, A.P. and N.K; validation,
AP, and N.K,; formal analysis, A.P. and N.K,; investigation, A.P. and N.K,; resources, A.P. and
N.K.; writing—original draft preparation, A.P. and N.K.; writing—review and editing, A.P. and N.K;
visualization, A.P. and N.K,; project administration, A.P. and N.K.; funding acquisition, A.P. and N.K.
All authors have read and agreed to the published version of the manuscript.
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Abstract: This study utilised feedback from older adults during balance-challenging, elastic band
resistance exercises to design a physical activity (PA) intervention. Methods: Twenty-three active
participants, aged 51-81 years, volunteered to perform a mini balance evaluation test and falls
efficacy scale, and completed a daily living questionnaire. Following a 10 min warm-up, participants
performed eight pre-selected exercises (1 x set, 8-12 repetitions) using elastic bands placed over
the hip or chest regions in a randomised, counterbalanced order with 15 min seated rests between
interventions. Heart rate (HR) and rate of perceived exertion (RPE) were measured throughout.
Participant interview responses were used to qualify the experiences and opinions of the interventions
including likes, dislikes, comfort, and exercise difficulty. Results: Similar significant (p < 0.01)
increases in HR (pre- = 83-85 bpm, mid- = 85-88 bpm, post-intervention = 88-89 bpm; 5-6%) and
RPE (pre- = 8-9, mid- = 10, post-intervention = 10-11) were detected during the PA interventions (hip
and chest regions). Interview data revealed that participants thought the PA interventions challenged
balance, that the exercises would be beneficial for balance, and that the exercises were suitable for
themselves and others. Participants reported a positive experience when using the PA interventions
with an elastic band placed at the hip or chest and would perform the exercises again, preferably in a
group, and that individual preference and comfort would determine the placement of the elastic band
at either the hip or chest. Conclusion: These positive outcomes confirm the feasibility of a resistance
band balance program and will inform intervention design and delivery in future studies.

Keywords: postural control; elderly; resistance bands; falls prevention; physical activity

1. Introduction

Fall-related accidents are a key national UK public health priority with fragility frac-
tures estimated an annual cost of GBP 4.4 billion [1]. Furthermore, the impact of fall-related
accidents may lead to injury, pain, fear of falling, loss of independence and confidence,
mobility limitations, and mortality [2]. Age-related declines in both the sensory (vision,
vestibular, and proprioception) and neuromuscular (strength, power, range of motion)
systems negatively affect postural stability, which is an important factor for older adults to
perform usual activities of daily life such as walking, turning, moving, and functioning
independently [3]. Impaired balance control increases the risk of falls in older adults due to
the difficulty in controlling balance recovery reactions, e.g., swaying around the ankles or
hips, and taking steps beyond the base of support [4,5]. Therefore, developing physical
activity (PA) interventions to improve/maintain postural control is important not only
for overall health and psychological benefits but also for daily functioning and indepen-
dence [6]. Understanding the key facilitators and barriers that older adults may face when
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adopting and maintaining PA is crucial when developing feasible, accessible, appropriate,
affordable, and enjoyable interventions [7], including those centred on fall prevention.

The determinants for participation in PA by older adults have been identified in
the development of the social ecological model (SEM) [7], which highlights enjoyment,
sociable, affordable, accessible, and flexible as important aspects of a PA program for
older adults [7]. Additionally, the self-determination theory of human motivation supports
the concept of psychological needs, autonomy competence, and enjoyment as influences
on behavioural motivation for participation in PA [8,9]. These findings emphasise the
importance of obtaining feedback on newly designed PA interventions to ensure that they
meet the needs of older adults. Many PA interventions examine task-specific reactive
balance, which is recommended as an optimal intervention for improving reactive balance
in older adults [5,10]. Perturbation-based balance training aims to incorporate repeated
postural perturbations to evoke instantaneous rapid balance reactions to reduce falls in
older adults [11-13] with the potential of producing quicker adaptations to improve balance
compared to conventional balance training [13]. Furthermore, perturbation-based balance
training is an approach used in fall prevention with improved balance, confidence [14],
resilience, and balance reactive control to respond to real-life circumstances such as trips
that occur in daily life [15]. Such interventions are often performed in clinical settings and
are not always accessible to all older adults as part of a regular exercise regime.

Muscular strength is another important factor for maintaining balance, which is rec-
ommended in PA guidelines for older adults [16]. Strength reductions in ageing have been
associated with muscle changes, leading to increased risk of falls and difficulty in perform-
ing daily tasks such as climbing stairs, rising from a chair, and household chores. The
importance of muscular strength highlights the need to include strengthening exercises in
PA interventions for older adults, which can be achieved using elastic band resistance [17].
Studies documenting the use of elastic band resistance versus conventional resistance train-
ing using weight machines have shown similar improvements in strength [18], isometric
force [19], peripheral muscle force [17], functional exercise capacity [20], and improvements
in health-related quality of life in older adults [19]. Elastic band resistance is a useful,
cost-effective, and safe intervention in the rehabilitation of balance impairments in older
adults [21]. When used in a full-body training program, elastic band resistance has been
shown to improve postural control in older adults [22,23], and in targeted lower limb
strengthening training has been shown to influence balance, gait function, flexibility, and
fall efficacy [24]. However, the importance of involving and engaging older adults in the
development of interventions that meet their needs and preferences is a critical factor for a
successful PA intervention [7,25]. Furthermore, to our knowledge, the use of elastic band
resistance to challenge balance using this methodology within the individual’s base of
support (similar to that of perturbation-based balance training) has not been previously
examined. Given the above, this study aimed to develop a novel PA intervention using
elastic band resistance training to challenge balance and utilise the perspectives of older
adults to shape an accessible, appropriate, and acceptable intervention for older adults to
meet their needs.

2. Materials and Methods
2.1. Participants

Twenty-three healthy and moderately physically active older adults (66.5 £ 8.3 years)
(Table 1) were recruited through existing physical activity networks in the Derbyshire
community to participate in the study after completing written, informed consent and a PA
health screening questionnaire. Inclusion criteria included individuals (1) over 50 years
of age, (2) having the ability to walk without a walking aid, (3) achieving an activity level
score of >600 MET-min per week according to the International PA Readiness Questionnaire
(IPAQ), and (4) achieving a score of >23 in the Mini-Mental State Examination (MMSE). Ex-
clusion criteria included participants with (1) unstable cardiovascular conditions, (2) acute
respiratory disease, (3) Parkinson’s disease, (4) Huntington’s disease, (5) acute stroke,
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(6) lower limb paresis, or (7) uncontrolled diabetes mellitus. Fall history was recorded
for the previous 6 months with no participants reporting a fall. A falls efficacy scale,
International Activity of Daily Living Questionnaire, and a mini balance evaluation test
were completed prior to taking part in the PA intervention. This study was conducted
as part of a feasibility trial designed to evaluate the intervention design of a novel PA
intervention using elastic band resistance. Attendance of a single experimental trial at the
University of Derby (UK) was required. A mixed-methods design was implemented using
qualitative and quantitative data to help evaluate and understand the feasibility of the
PA interventions. Ethical approval was granted by the Human Science Research Ethics
Committee at the University of Derby (ID: ETH2021/4503) in July 2021. The study was
clinically registered (ClinicalTrials.gov ID: NCT04932408).

Table 1. Descriptive characteristics of participant demographics.

Demographic Characteristics All Participants (n = 23)
Age (years) 66.5 £ 8 (51-81 years)
Body mass (kg) 83+ 15
Height (cm) 165 £+ 12
IPAQ High
MMSE 29+1
IADL 8§£1
FES-1 9+4
Mini BESTest 26 +3

Notes: values presented as mean + standard deviation. IPAQ: international physical activity questionnaire, FES-I: falls
efficacy scale, IADL: International Activity of Daily Living questionnaire, MMSE: mini mental state examination, Mini
BESTest: mini balance evaluation test.

2.2. Study Design

A randomised, counterbalanced design was implemented to compare two PA interven-
tions using elastic bands placed at the hip and the chest region on the same day in a single
session. Each participant performed the intervention between 10:00 a.m. and 2:00 p.m. to
control for time-of-day effects on balance performance, including accumulation of general
tiredness and general muscle fatigue. Randomisation was performed for both the order
of the PA interventions (either the hip or chest placement first) and the order in which
the exercises were performed. Following a 10 min supervised warm-up, all participants
performed 8 pre-selected exercises for 1 x 12 repetitions (performed for 30 min on average)
(Figure 1) with the elastic band placed at either the hip or chest with a 15 min seated rest
before completing the second intervention with the elastic band placed at either the hip or
chest (Figures 1 and 2). Heart rate (HR) and rate of perceived exertion (RPE) were recorded
before, during (6th repetition), and after each exercise. Refinement of the methods during
the piloting phases of the study can be found in Supplementary File S1. Following the PA
interventions, participants were invited to take part in a semi-structured interview with a
digital voice recorder and written notes taken during the interview.

Hip region Chest region

1. Forward step: Step forward with both
feet with concentric hold for 4 seconds.

Figure 1. Cont.
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2. Forward tandem step: Placement of one
foot directly in front of the other,
alternating feet (arms out to the side of
the body).

3.  Forward tandem hold: Placement of one
foot directly in front of the other, hold for
4 seconds and alternate to other foot
(arms out to the side of the body).

4.  Upper body rotations: Cross arms, turn to
look behind each shoulder, hold for 4
seconds.

5. Side steps: Take a step out to the side
with both feet.

6. Backward step: Step back with both feet
with concentric hold for 4 seconds.

7. Backward tandem step: Placement of
one foot directly in behind the other (heel
to toe), alternating feet (arms out to the
side of the body).

8. Backward tandem hold: Placement of
one foot directly in behind the other, hold
for 4 seconds and alternate to other foot
(arms out to the side of the body).

Figure 1. Examples of the elastic band resistance exercises in each PA intervention (hip and
chest regions).

Intervention Intervention
(hip or chest) (hip or chest)

Interview
schedule

Warm-up Rest 15-minute Cool down

Figure 2. Study design timeline of the intervention protocol.
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2.3. Interviews with Participants

Interviews took place between July and October 2021 with data collected using semi-
structured interviews lasting approximately 30 min. The aim of the interviews was to
identify the determinants, opinions, and perceptions of the PA intervention to shape
subsequent intervention design. This included scaling questions on difficulty, comfort, and
enjoyment of the exercise selection and further questions related to personal preferences on
the exercise selection, comfort, difficulty, modality, suitability, perceived benefits, safety,
environmental factors, and the exercise equipment to determine the feasibility of the
PA intervention. The interview schedule was developed through prior knowledge of
creating PA interventions [7], and this type of approach has been used previously in PA
research to provide in-depth and insightful accounts with professionals [26] and older
adult participants [27,28]. The interview schedule is available upon request from the
corresponding author.

2.4. Data Analysis

Analyses were performed using SPSS (version 26, IBM Corporation, Armonk, NY,
USA) with all data reported as mean (M) =+ standard deviation (SD). Normal distribution
was assessed using the Shapiro-Wilk test; no significant difference (p > 0.05) was detected
in any variable, indicating that all data sets were normally distributed. Separate two-way
repeated measures ANOVAs (2 x 3) were used to determine between (condition x 2) and
within (time X 3) effects on HR and RPE measures. Post hoc t-tests were performed to
determine the location of any significant differences.

Participant interviews were recorded and manually transcribed verbatim by the lead
researcher; all names were altered to a pseudonym code for use in the results to ensure
anonymity. Following reading of the transcripts to saturation, template analysis was
performed, which encourages the use of initial themes. The priori themes included the
exercise band placement, environmental factors, and the exercise preferences. This type
of analysis uses a hierarchical coding and offers researchers a high degree of structure;
however, this approach also allows for flexibility of the structure, which was required for
the analysis in this study [29,30]. Template analysis was used to guide a thematic analysis
process [31]: (1) coding to identify interesting features of the data; (2) grouping into sub-
themes to provide a systematic framework, and (3) a visual map developed by hand to show
the themes and their relationships. Three main themes were defined: (1) perceptions on
exercise selection, (2) opinions on the exercise equipment/elastic band placement location,
and (3) participant views on the environment factors. These finalised themes were used to
guide the analysis and organise the qualitative findings.

3. Results
3.1. Demographics and Participant Profile

Tables 1 and 2 show the demographics of the interviewed participants.

Table 2. Demographic profile of the participants.

Participant Gender Ethnicity Age Group (Years)
1 M White British 75-84
2 F British 75-84
3 F British 65-74
4 F White British 75-84
5 M British 65-74
6 F White British 50-54
7 F White British 65-74
8 F White British 65-74
9 F White British 65-74
10 F White British 55-64
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Table 2. Cont.

Participant Gender Ethnicity Age Group (Years)
11 F White British 55-64
12 M African 55-64
13 F White British 65-74
14 F White British 65-74
15 F White British 65-74
16 M White British 55-64
17 F White British 75-84
18 M White British 50-54
19 M White British 75-84
20 M White British 55-64
21 M White British 50-54
22 M White British 65-74
23 M White British 65-74

Notes: gender M = male, F = female.

3.2. Interviews with Participants

Participant reports were organised using themes and sub-themes (see details below).
Following analysis, priori themes were merged into three final themes based on the emerg-
ing data set: (1) perceptions of the exercise selection, (2) opinions of the exercise equipment,
and (3) insights into the preferred environment (Figure 3). Multiple data sets describe
the key findings of the participant feedback on the PA intervention through the interview
schedules performed and the perceived intensity of the PA intervention recorded by HR
and RPE measures.

Repetitions
and sets

Favourite
exercises

Exercise
equipment

Exercise
selection

Progression
ideas

Suitabilit
Challenging to uitability
balance \ poe—— _
fitness level Difficulty
Enjoyment

I Fitness l\
Benefits

Elastic band
placement

Implementation

I

I Supervised I

| Enjoyment I

Figure 3. Figure to illustrate the key themes and the interconnectivity of the themes and sub-themes.

I Group I

3.3. Participants’ Perceptions of the Exercise Selection
3.3.1. The PA Intervention and Balance

Participants reported their perceptions on the exercises that challenged balance whilst
performing them using an elastic resistance band. This is illustrated by the following quotes:

o  “The tandem steps, it seemed to me that you only have to be a fraction out and the
bands sort of accentuate it and pull you off balance further”. (P19)

e  “Ijust felt a bit out of sync, you know, wobbly again. That’s when I'm putting my foot
back like that (tandem stance) I find them a bit wobbly. It does challenge your balance,
but it’s nice. It’s all right”. (P14)
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“Definitely everything involving going backwards. Especially if you need to do it
under pressure, you know because you're doing it with band you are you are doing it
against something rather than just doing it without as just walking does”. (P4)

Participants reported some of the exercises did not challenge their balance as such:

“Upper body rotations did not challenge my balance, not at all. And the side steps not
at all. I seem to function well stepping sideways”. (P9)

“I wouldn’t have said the walking one challenged the balance too much (forward and
backward steps). But I thought that was quite a good exercise because it felt like to me
like walking uphill and it’s got to be got to be good for you. That might be the most
cardio-intensive one you know”. (P19)

Overall, the PA intervention was perceived to challenge the balance and stability of

most participants.

3.3.2. Comfort of the Exercise Selection

Participants reported their opinions on the comfort of performing the exercises using

the elastic resistance band at the hip and chest. This is demonstrated on a level of scaling
and by quotes below (Tables 3 and 4):

Table 3. Comfort scores of the exercises performed at the hip region.

Hip Region (%)

Exercise 1 2 3 4 5 Mean =+ SD Score
Forward step 0 43 43 13.4 78.0 47408
Forward tandem steps 8.6 8.6 13.0 17.4 52.4 4+14
Forward tandem hold 8.6 43 174 43 65.4 41+14
Side steps 0 0 17.4 21.7 60.9 44+08
Upper body rotation 0 0 43 26.2 69.5 47 £0.6
Backward step 0 0 21.7 26.2 47.8 42+09
Backward tandem steps 8.6 4.3 17.4 26.2 43.5 39+13
Backward tandem hold 8.6 0 21.8 21.8 47.8 4+12

Notes: Score = percentage score out of 23 participants on a likert scale of 1-5, 1 being very uncomfortable and 5 being very
comfortable. Average values presented as mean =+ standard deviation.

Table 4. Comfort scores of the exercises performed at the chest region.

Chest Region (%)
Exercise 1 2 3 4 5 Mean + SD Score
Forward step 43 4.3 4.3 26.2 60.9 43+ 1.1
Forward tandem steps 8.6 8.6 8.6 26.2 48 4+13
Forward tandem hold 8.6 4.3 13.1 21.7 52.3 4+13
Side steps 8.6 4.3 0 30.4 56.7 424+12
Upper body rotation 4.3 4.3 0 26.2 65.2 44+1
Backward step 4.3 4.3 8.6 26.2 56.6 43+1.1
Backward tandem steps 13 8.6 4.3 26.2 46.9 39+13
Backward tandem hold 13 4.3 8.6 21.7 524 4+14

Notes: Score = percentage scote out of 23 participants on a likert scale of 1-5, 1 being very uncomfortable and 5 being very
comfortable. Average values presented as mean =+ standard deviation.

“It was the effect of the toe to heel and holding that position (tandem steps and tandem
holds). It was according to question my ability to hold that position heel to toe. My
balance didn’t seem to be adequate. I felt less balanced doing them”. (P1)

“I think going backwards if I'm honest, it’s a cognitive thing, thinking about going
backwards with resistance band type harness on feels slightly less comfortable”. (P15).

Furthermore, holding the arms out to the sides during the exercises was an element of

the exercises that participants felt was uncomfortable:

“The only slight issue was that my arms got slightly tired after being held out for as
long as it took; but not really an issue”. (P18)

10
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e  “When you've got the arms out there, we did a number of repetitive ones (exercises)
and the upper arms here were starting to ache. So, whether you can reduce that by
spreading it around a bit so you're not you're not doing repetitive ones of that. It’s
not, you know, it’s not painful”. (P23)

The comfort of the exercises in the intervention was also associated with a perception
of enjoyment, the ability to perform the exercises, and a sense of security, which was
reported by participants:

e  “Yeah, they were all comfortable actually. I enjoyed it a lot really”. (P12)
e “It's not physically uncomfortable, none of them were physically uncomfortable. It
just felt a lot a lot more secure while doing it” (exercises in the forward direction) (P19)

3.3.3. Preference for the Exercise Selection

Personal preferences for the exercises that were selected were reported by participants
on a level of scaling and quotes. (Tables 5 and 6):

Table 5. Enjoyment scores of the exercises performed at the hip region.

Hip Region (%)

Exercise 1 2 3 4 5 Mean + SD Score
Forward step 0 4.3 4.3 174 74 46+08
Forward tandem steps 13 0 13 13 61 41+14
Forward tandem hold 13 0 8.6 13 65.4 42+14
Side steps 0 43 43 34.8 56.6 44408
Upper body rotation 0 0 8.6 17.4 74 47+0.6
Backward step 43 4.3 8.6 26.2 56.6 43+11
Backward tandem steps 8.6 0 13 17.4 61 42+12
Backward tandem hold 8.6 0 8.6 21.8 61 43+12

Notes: Score = percentage score out of 23 participants on a likert scale of 1-5, 1 being not enjoyable and 5 being very
enjoyable. Average values presented as mean + standard deviation.

Table 6. Enjoyment scores of the exercises performed at the chest region.

Chest Region (%)

Exercise 1 2 3 4 5 Mean + SD Score
Forward step 4.3 0 4.3 30.4 61 44409
Forward tandem steps 13 0 43 30.4 52.3 41+13
Forward tandem hold 13 0 0 34.8 52.2 41+13
Side steps 43 0 0 30.4 65.3 45409

Upper body rotation 43 43 0 21.7 69.7 45+1

Backward step 43 0 0 304 65.2 45+09
Backward tandem steps 13 0 4.3 26.1 56.6 41+14
Backward tandem hold 13 0 0 30.4 56.6 42+13

Notes: Score = percentage score out of 23 participants on a likert scale of 1-5, 1 being not enjoyable and 5 being very
enjoyable. Average values presented as mean + standard deviation.

The participants reported their preference for the exercise selection:

e  Forward step: “Personal favourite, I think. But I found that it’s not too hard, so that’s
the reason why I'm saying it isn’t it, but I think that these ones the tandem ones,
balancing ones I like them as well because I feel that it’s challenging you. So, I have to
say that I think that they are probably the most beneficial out of all of them. I quite like
that one backwards (backward tandem steps) that challenges you backwards”. (P4)

o  “llike the side steps because I felt it on my sides, and I thought that is really good. I
did like this (tandem holds) because I was pushing and then I felt it in my arms as
well. I liked the twist (upper body rotations)—for me the release of my back muscles
really”. (P11)

Several participants reported what they disliked about the exercises:

e  “The only ones I didn't like was the placement of the feet one in front of the other
(tandem holds) and having to hold. It’s the balance aspect”. (P1)

11
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e  “The parallel steps or the little fairy steps (tandem steps) or whatever they are called I
definitely didn’t, but again, it may well be doing you very good”. (P19)

e  “Probably one I disliked was the sides the side steps only on the left-hand side. I had
to step back with my left foot. I found out my left side is my weaker side anyway, so
it’s even proved it even more now so”. (P21)

Performing exercises backwards was highlighted as the least favourite exercise of
participants:

e  “I'm okay with the backward ones. It’s just that you can’t see behind you. It can be a
bit disconcerting. I wouldn’t say I dislike them, but you know;, if I didn’t have to do it
then I wouldn’t bother doing it”. (P3)

e  “Backward steps, they were difficult again for not seeing. And then the tandem one I

couldn’t do that at all anyway”. (P6)

3.3.4. Difficulty of the Exercise Selection

Participants reported their opinions on the difficulty of performing the exercises using

the elastic resistance band around the hip and chest. This is demonstrated on a level of
scaling and by the quotes below (Tables 7 and 8):

Table 7. Difficulty scores of the exercises performed at the hip region.

Hip Region (%)
Exercise 1 2 3 4 5 Mean + SD Score

Forward step 0 0 13 21.7 65.3 45+£07
Forward tandem steps 4.3 8.6 30.4 30.4 26.3 3.7+ 1.1
Forward tandem hold 43 17.4 13 43.5 21.8 36+12
Side steps 43 4.3 43 26.1 61 434+1.1
Upper body rotation 0 43 8.6 74 69.7 45+08

Backward step 0 8.6 8.6 26.1 56.7 43+1
Backward tandem steps 8.6 4.3 21.7 435 21.9 3.7+12
Backward tandem hold 8.6 8.6 13 43.5 26.3 3.7+1.2

Notes: Score = percentage score out of 23 participants on a likert scale of 1-5, 1 being extremely difficult and 5 being
extremely easy to perform. Average values presented as mean £ standard deviation.

Table 8. Enjoyment scores of the exercises performed at the hip region.

Chest Region (%)

Exercise 1 2 3 4 5 Mean £ SD Score
Forward step 43 0 0 26.1 69.6 46109
Forward tandem steps 4.3 8.6 17.4 30.4 39.3 39+12
Forward tandem hold 43 8.6 17.4 30.4 39.3 39+£12
Side steps 43 43 43 34.8 52.3 43+11
Upper body rotation 0 43 8.6 174 69.7 45+£08
Backward step 0 43 13 30.4 52.3 43+09
Backward tandem steps 8.6 4.3 21.7 34.8 30.6 37+12
Backward tandem hold 8.6 43 21.7 34.8 30.6 37+12

Notes: Score = percentage score out of 23 participants on a likert scale of 1-5, 1 being extremely difficult and 5 being
extremely easy to perform. Average values presented as mean + standard deviation.

“I found them [the exercises] difficult, challenging to do not the end of the world thing
but just felt a little bit challenging. It’s just the balance I guess, which I know is the
object to this in a lot of ways. But as I say, they’re harder (tandem steps), but maybe in
terms of this whole thing they become very important”. (P19)

Tandem steps and tandem holds: “I think anything to do with like the balance is
harder, but it’s supposed to be right? It’s challenging more than just stepping forward,
it is challenging new balance, isn’t it?”. (P4)

In other cases, participants did not perceive the exercises to be difficult to perform:

“There aren’t too tough and definitely weren’t too easy, and I wouldn’t even say they
were too tough”. (P2)

12
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e  “Idon’t think any of them seemed really difficult. I would say it was quite easy to do
them once I got my head in mind with what I'm supposed to be doing. I didn’t find
them difficult, any of them difficult”. (P15)

3.3.5. Heart Rate and RPE Measures

The two-way mixed model ANOVA revealed a significant main effect of time (F = 60.888,
p < 0.001, 1, = 0.74) but not condition (F = 3.567, p = 0.07, 17,> = 0.14) for HR. Post
hoc within-subject analyses revealed significant (p < 0.01) increases in HR from pre-
to mid- to post-intervention in hip (pre- = 85 £ 11 bpm, mid- = 88 = 11 bpm, post-
intervention 89 = &= 11 bpm, 5%) and chest (pre- = 83 £ 12 bpm, mid- = 85 &+ 12 bpm,
post-intervention = 88 + 12 bpm, 6%) conditions (Figure 4).
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Figure 4. Heart rates measured at pre-, mid-, and post-intervention with the elastic band placed at
the hip (dotted line) and chest (solid line).

The two-way mixed model ANOVA revealed a significant main effect of time (F = 23.433,
p < 0.001, 1,% = 0.52) but not condition (F = 3.477, p = 0.08, 17,> = 0.14) for RPE. Post hoc
within-subject analyses revealed significant (p < 0.05) increases in RPE from pre- to mid- to
post-intervention in hip (pre- = 8 & 2, mid- = 10 & 2, post-intervention = 10 £ 2) and chest
(pre- =9 £ 2, mid- = 10 £ 2, post-intervention = 11 =+ 2) conditions (Figure 5).

12

11

10

Rate of percived exertion

Pre Mid Post

eeeeee Hip o Chest

Figure 5. Rate of perceived exertion measured at pre-, mid-, and post-intervention with the elastic
band placed at the hip (dotted line) and chest (solid line).
3.3.6. Organisation of the Exercise Selection

Participants reported on the way that the exercises were organised. The repetitions
and sets of exercises were perceived to be adequate. Participant responses were as follows:

e  “I'thought that was adequate. No, I don’t think you could delete any of those and I
can’t think of anything that you could add”. (P1)

13



Int. ]. Environ. Res. Public Health 2022, 19, 10907

e  “Ithink that was ample. Yeah, that was ample to do that was just a right level from
my perspective as a person, it was right for me”. (P3)

However, in some cases, participants felt that the repetitions and sets of exercises
could have been increased.

e  “I'think for me I could have done more repetitions, um, but again that would have to
be assessed depending on each individual”. (P11)

e  “Itwasjust starting to make me get into that zone. For others, I can imagine that being
too much and for others again who are at the fitter end of the spectrum wouldn’t have
found the earlier ones (exercises) particularly demanding”. (P20)

3.3.7. Suitability of the PA Intervention

Participants discussed their personal views on how the PA intervention was suitable
for themselves and other people within their age group:

“I would have thought so, yes. I mean, everybody is individual”. (P8)
“Yes, it’s a good idea because balance is our main problem as we get older”. (P14)

In some cases, participants felt the exercises were not age-appropriate:

e “No,Idon’t. I don’t know really because I don’t find them particularly difficult, but
I can imagine somebody who’s not used to it, because I do other things. I wouldn’t
know if anybody else would find them difficult. Yeah, that all depends on the level of
ability really doesn’t it really”. (PP9)

e  “For me, not particularly, but I can imagine if I give it 10 years, well, hopefully 20 years
they will be”. (P18)

3.3.8. Perceived benefits of the PA intervention

Participants discussed why they felt the exercises were beneficial, as illustrated in the
following cases:

e  “Ijust think they give a good workout on the hips and the legs and the knees. I can
see the benefits of that, you know”. (P3)

e “They might very well be doing you a lot of good, particularly the side (side steps).
I don’t know what it is, but there is something about that I just feel I ought to do
that more. I don’t know, just something about that exercise that just feels as though
it’s doing me good, without being painful. It feels like something that you ought to
include in regular exercise”. (P19)

3.3.9. The Psychosocial Impact of the PA Intervention

Participants discussed the psychosocial impacts of the PA intervention. In particular,
participants discussed their level of confidence in performing the exercises:

e “It's confidence, it’s your confidence knowing you can do it” (P13)

e  “I'thinkit’s a confidence thing with where you're putting your feet as well. How far
I felt I could put my feet forward or backward depending on which exercise I was
doing and how hard I was pushing against the bands”. (P15)

Participants reported if anxiousness was an aspect that they experienced when per-
forming the exercises (Supplementary File S2).

Participants reported if the exercises made them focus their attention on the task
at hand:

e  “I'thought the others were good because they were challenging and you had to stay
focused, particularly number two and three (tandem steps and tandem hold) you had
stay focused”. (P11)

e “I'was probably flagging a little bit in terms of concentration, not in terms of physical
energy, but I think you know after a bit when you’ve been doing things that you have
to really think about what you're doing a bit harder”. (P15)

14
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All the participants reported a positive experience regarding their participation and
that they would perform the exercises again (Supplementary File 52).

3.4. Opinions of the Exercise Equipment
3.4.1. Preferences for the Elastic Band Placement

Participants reported what they specifically liked about performing the exercises with
the elastic band placed at the hip:

o  “Icould feel the tug when It was on the hips, you know, so I knew I was working extra
hard with it on the hips”. (P3)
e  “I'thinkit’s the right tension” (P9)

The participants reported their opinions on the safety aspect and what they liked
about performing the exercises with the elastic band placed at the chest:

o  “Ithink it’s the right tension” (P9)

e  “Ithought the harness work very well indeed. In all of them. I just felt better with it
like that than I did in the hip position. I did prefer the harness a lot but particularly
when you were facing away from the anchor”. (P19)

Furthermore, participants discussed what they disliked about performing the exercises
with the elastic band placed at the hip:

e  “My thing is just about the band not having the stability on the first lot of exercises,
whereas with the harness [chest region] you've got more of the stability because I think
it detracts from your concentration of what you're doing”. (P3)

e  “You don't seem to have support with the hip one. It can slip at any time. I've got love
handles so it sits on me but for somebody who hasn’t got enough I imagine it’s very
hard”. (P6)

Participants also stated what they disliked about the chest:

e  “Ithink it was just uncomfortable. It wasn’t the exercises, it was just the feeling of. It
being uncomfortable”. (P4)
e  “Itwas abit restricted on the chest. It wasn’t so enjoyable as with the bottom one”. (P6)

In some cases, female participants reported how they felt restricted wearing the chest
harness equipment with the elastic band placed at the chest (Supplementary File S2).

3.4.2. Difficulty of Exercises Performed with the Elastic Band Placed at the Hip

The difficulty of performing the exercises was further discussed in terms of the elastic
band placement:
Hip Region (Figure 1).

e  “It was difficult at the hip. You've got more support with the chest one”. (P6) “With
it round your hips I found more challenging. I felt as if I was going to get pinged
back”. (P7)

e  “It was more challenging to use center of balance and more around your center [hip
region] than on top where you can lean into it, if you know what I mean. You can’t
use your body weight on it. It’s more attacking your balance from your hips”. (P21)

Chest Region (Figure 1).

“Chest, I just felt there’s more resistance”. (P18)

“With your upper half you've got the whole of your body, whereas with your lower
half you're using your bottom part, so I've found it easier with the whole of my body
[chest region]. If you're pushing something, you push it with the whole of your body
so it’s easier, isn't it?”. (P11)

3.4.3. Preferred Elastic Band Placement

Participants’ preference for their preferred elastic band location while performing the
exercises was reported. This is demonstrated in the table and quotes below (Table 9).
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Table 9. Participants’ preferences for the location of the elastic band.

Preference Elastic Band Placement (n = 23)
. Chest Hip Either
To perform again 1 - 5
Safety
12 7 4

Notes: chest: elastic band placed at the chest region. Hip: elastic band placed at the hip region and either: Participants did
not have a preferred placement of the elastic band.

e  “Itjust depends on the equipment whether there is a different form, a different way
that you could do the hip one. It would probably be the hip one if there was a
change”. (P6)

e “Idon’t have a problem providing somebody can come up with a solution involved in
the band around the waist (hip region). I could feel it slipping so that it that was a bit
of an issue I suppose”. (P22)

The safety element in terms of the exercise equipment was an aspect reported by
participants with the elastic band placed at the chest (Table 6), which they felt provided a
greater sense of safety.

o  “Chest, only that the Velcro seemed to hold better there than at the hip”. (P1)
e  “Safer, definitely with the chest harness on”. (P5)
e “Idon’t think there was any difference for me. I think that I felt okay at either”. (P11)

3.5. Environment

Supervision, clear verbal instruction on how to perform the exercises, and a safety
briefing on the exercise equipment were factors reported to help to create a sense of a safe
environment (Supplementary File S2).

3.5.1. Safety Factors

e  “Just realising the band was holding and having you three around me”. (P8)
“I knew what to expect because you had explained to me about the bands, so I was
fully informed, you created a safe environment”. (P2)

e “lI'know you were there. I trusted you that it's hooked into the ground, so that’s fine.
It’s not going to come out”. (P12)

3.5.2. Preferred Setting

Performing the exercises in a supervised/group setting was preferred by participants.

e  “I'd prefer a group setting. Fellow participants would encourage each other. There’d
be the social aspect because there’d be an interchange of conversations, whereas. If
you're on your own there wouldn’t”. (P1)

e “My preference would be with other individuals or certainly with an instructor”. (P23)

3.5.3. Shaping the PA Intervention

Participants provided their own ideas about how the intervention design could be

shaped, including aspects that could be done differently.
Equipment:

e  “Ithink the band would be better hugging the hip a bit. It could mould itself more
into the hip than that then it won’t be sliding down the leg”. (P3)

e “If you had a belt that you could strap round to whatever size you want your body
was and had two little clips on the side which fit to the band”. (P6)

e “I think if it were a little bit wider (the elastic band) it might be a little bit more
comfortable”. (P9)

o “I'would suggest doing it at the side of the hips so that you've got an anchor point for
front and rear, so they somehow have a pully up or anything like that they are going
to feel uncomfortable because it’s actually pulling on part of the body”. (P21)
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e  “Another belt with it like one that does the weightlifting sticks of Velcro on that using
one of them”. (P22)

e  “Whether you could adapt a system around your waist which will actually take this
the slippage away, that would help”. (P23)

Adaptations:

“Incorporate more things like a weight”. (P5)

“What might have been good is if you've got like your line which you have over
there (marker on the ground) then you've got different markers. So, you've got a
progression in your mind”. (P11)

e  “I think the other thing is to apply this to different activities or something like that
will also help”. (P12)

e  “Iguess you could even do like a circuit, you know where you go from each one in
turn and then go through them again”. (P19)

e  “So, it incorporates it so it’s a bit more of a program almost. Little lunges that’s sort of
thing. What we do we always try to do a warmup then a workout and then a warm
down”. (P20)

e “Whether you could think about introducing a stronger band, I don’t know. When
you're doing the same band, it’s going to get to get monotonous because I'm going to
find it easier and easier and easier”. (P22)

4. Discussion

In the current study, the feasibility of a novel PA intervention using elastic band resis-
tance at the hip and chest to challenge balance in older adults was evaluated. The study
was designed to include multiple data sets to inform the design of the PA intervention by
using interviews to investigate their personal preferences, difficulty, comfort, suitability,
perceived benefits, safety, exercise equipment, and the environment. Additionally, quanti-
tative data of HR and RPE were used to determine the PA intensity. These multiple data
sets were combined with the feedback from older adults as a unique aspect to the study,
which contributes to informing the process of designing PA interventions that are feasible
for older adults [1,32,33]. The benefits of involving older adults in the development of such
interventions has been shown to encourage older adults to be physically active [34].

The present study identified the feasibility of a novel elastic band resistance PA
intervention and the importance of delivery to make older adults feel comfortable and safe,
including a sense of enjoyment and considering the environment as well as the preferences
and physical abilities of each individual. Therefore, it is important to discuss the outcomes
of the study, which include considerations that may be useful for future PA interventions
to meet the needs of older adults.

4.1. Perceptions of the Exercises

Participants varied in their perceptions of how challenging the PA intervention was re-
garding balance. However, exercises including the upper-body rotations and the side steps
were perceived to be less challenging. These exercises were performed with a wider base
of support, which is a likely explanation for the greater stability experienced, influencing
participants’ perception that they insufficiently challenged balance [35].

In terms of difficulty, participants suggested that the chest exercises were easier to
perform as they could use the force of their whole body to lean against the resistance
band to maintain balance, whereas hip exercises were restricted to using the force of the
lower body only and were perceived to be more difficult. Furthermore, this may be due
to activation of additional muscles, including those in the trunk/core area, which may
provide greater benefit to balance performance compared to hip exercises [36].

Holding the arms out to each side of the body during the tandem exercises (Figure 1
(Images 2,3,7,8)) was perceived to increase exercise difficulty. This may be due to the
additional cognitive demand of performing two tasks simultaneously, requiring greater
coordination [36]. Previous studies have highlighted an increase in perceived difficulty in
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dual-task exercises and a decrease in balance performance [37-39]. Providing the option of
a dual-task element in the PA intervention would therefore provide an additional challenge
to increase difficulty for people who require it, allowing greater individualisation of the
training prescription and potentially improving intervention effectiveness.

4.1.1. Perceptions of Age and Balance Capacity

According to the verbal feedback, participants who perceived themselves to be older
also tended to view their balance as poorer (Section 3.3.4, Section 3.3.6). As ageing is associ-
ated with a reduction in physical function, including reduced muscle strength, coordination,
and balance [40], this is likely explained by age-related fear of falling [41,42].

4.1.2. Psychological and Motivational Considerations

The participants’ perception of their ability to perform the exercises was related to
confidence, self-efficacy, and comfort (Section 3.3.9), which are determinants of PA for older
adults [43]. Participants expressed that they felt less comfortable performing the exercises
that most challenged balance (i.e., tandem steps, tandem holds, and performed exercises
backwards ), and this likely placed increased demand on postural control and coordination
due to the narrow base of support. Most participants did not report anxiousness whilst
performing the exercises, possibly due to the close supervision by staff, with whom the
participants were well-acquainted [44]. Furthermore, other factors that likely contributed
to participants’ confidence levels were the clear verbal instruction for how to perform the
exercises and a detailed safety briefing on the PA equipment to provide everyone with
the confidence to perform the exercises (Section 3.5.1). Previous research has highlighted
benefits of providing both verbal and written instructions to increase compliance and
motivation regarding PA in younger adults [44,45], which provides a sense of security and
safety during the intervention. The current intervention considered this aspect within the
design with older adults and highlighted the importance of this aspect when creating PA
interventions for this age group.

4.1.3. Perceptions of the Elastic Band Placement

Participants perceived the chest placement of the elastic band to provide a greater
sense of security in terms of safety whilst performing the exercises compared to the hip
placement. This perception may be related to the points addressed previously with the
chest intervention being less challenging in terms of the balance required to perform the
exercises compared to that with band placement at the hip. Sex was a factor associated
with the perceived comfort of the exercise selection, with females expressing how the chest
harness felt uncomfortable due to the placement of the elastic band high on the anatomical
position of the chest, whereas this was not a concern for males. This suggests that the chest
intervention may not be feasible, or at least less preferred, than the hip intervention for
some females. Regardless, both locations of the elastic band placement (chest and hip)
were reported to be challenging with regard to balance. Thus, the exercise equipment
and the elastic band placement should be taken into consideration or be modified to suit
individuals in future interventions.

4.1.4. Perceptions of Intervention

The personal preferences reported for the exercise selection were associated with the
ability to perform the exercises, with participants preferring to perform the exercises that
were less difficult and at which they therefore felt more capable and confident to perform.
This ease provided participants with a greater sense of enjoyment due to being able to
perform the selected exercises [46]. The importance of enjoyment in PA is recognised as
an essential aspect of engagement for older adults, which should be considered in PA
interventions for older adults [46]. Additionally, enjoyment is highlighted in the SEM
as a factor that makes activities accessible and appealing [7]. The PA interventions have
the potential to provide a graded challenge to allow individuals to become proficient
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and efficacious in the exercises over time, which has previously been highlighted as a
motivational factor, and should thus be considered for older adults [44].

4.1.5. Perceptions of Exercise Intensity

The PA intervention was delivered at a low/moderate intensity, which can be altered
to gradually increase the intensity over time to provide a continuously challenging program
as the neuromuscular system adapts [47]. The adaptability of the exercises would allow
participants to progress at their own pace with the activity, which has been highlighted as
an important aspect in engaging older adults in PA within the SEM [7,48]. Including this
aspect of adaptability in PA interventions for older adults enables individuals with varying
needs to participate in PA and allows older adults to exercise within the limits of their own
abilities [44].

4.1.6. Exercise Intensity: Heart Rate (HR) and Perceived Exertion (RPE)

Heart rate and RPE measures indicated that the intensity of the PA intervention
increased to a low-to-moderate level. Although moderate-to-vigorous levels of PA are
recommended in the PA guidelines for older adults [16], the physical and mental health ben-
efits of increasing sedentary levels of PA may be overlooked. The importance of providing
older adults with the confidence to engage in PA to be more active is essential to promote
behaviour changes and leads to increased PA levels over time [44,45]. The current PA
interventions can be tailored for varying physical abilities and can be modified to increase
the difficulty and therefore intensity of the exercises over time to meet individual needs.

4.1.7. Reflection on Aspects of Socialisation

Within this study, all participants reported a positive experience from engaging in the
PA. A contributing factor was the social interaction aspect, which emerged as a general
theme (Section 3.5.2). The interaction with the researchers/supervisors was a facilitator of
engagement in the intervention. The importance of the social element has previously been
identified in the self-determination theory [10,11] as a facilitator that motivates behaviour,
which may promote behaviour change in PA engagement [49]. A prominent theme was
that the group setting/supervision was the preferred environment of participants to engage
and perform the PA intervention, which is consistent with previous research indicating
the importance of the social aspect in providing participants with motivation, enjoyment,
and social interaction. Other studies have shown that theses aspects are important factors
to be considered in PA interventions to make them appealing and engaging for older
adults [50]. The SEM demonstrates the importance of this social element in activities as
an essential motivator for older adults to adhere to PA [7]. Furthermore, as this research
was conducted during COVID-19 restrictions, group contact may have been a concern.
However, some of the participants wanted the group contact, which may explain the
personal preference for a preferred group setting [27]. As older adults may be at high risk
of social isolation [51], the opportunity for social engagement is an important aspect to be
considered in PA interventions to influence relationships and improve social connectedness
to provide a positive experience [52]. Future considerations of a group setting for the
current PA interventions would be advantageous to make the intervention accessible for
older adults [7,53].

4.1.8. Organisation and Tailoring

The opinion about the exercise organisation in terms of the sets and repetitions varied
for each participant. This was likely a result of each participants’ previous experience
of PA [44]. This further enhances the importance of individual tailoring and meeting
individual needs, which has previously been stated to be a safe and effective approach
to improving physical outcomes in older adults [54,55]. The perceived suitability of the
intervention was considered to ensure that the intervention was suitable for older adults.
Participants revealed that they felt the intervention was suitable for themselves and others
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in their age group as they were aware of the deterioration of balance control in ageing. The
participants in the older age group (65-84 years) reported perceived benefits of perform-
ing the exercises, associated with their own abilities to perform the exercises. However,
participants in the younger age bracket (50-64 years) thought that the exercises would be
beneficial at a later age when their balance control would be decreased, although at this
age (50-64 years), this could possibly be considered as too late. Providing the opportunity
for an early preventative PA intervention in middle-aged adults to improve and maintain
balance performance may be key to delaying declines in daily functioning and falls later in
life [56,57].

Importantly, the opinions and ideas of older adults have contributed to shaping the
design of the intervention. This included ways in which the equipment can be altered to
provide comfort and ways to progress the intervention to make it more challenging, such
as incorporating weights, incorporating the exercises in a multicomponent intervention,
and increasing the resistance of the elastic band to further challenge balance. The inclusion
of progressively challenging balancing exercises is essential in such interventions as the
body’s sensory systems are highly adaptive [58]. Modifications should be considered to
suit individual preferences in PA interventions for older adults, for example, by altering
the resistance of the elastic band and having participants stand out further from the
anchor point to increase the resistance and instability and therefore make the exercises
progressively more challenging to improve and adapt balance control strategies [59]. The
practice of postural control strategies helps to improve and challenge balance, supporting
the ideology of the PA intervention [35].

4.2. Strengths and Limitations

An important strength of the present study is that it provided rich information about
the perceptions of the PA design of older adults and utilised the participants” percep-
tions/feedback to shape the intervention. This is useful for directing future PA interven-
tions for older adults to make them accessible, enjoyable, and appropriate. Further, the
present study shares the process of how to undertake this research, involving older adults
in the development of shaping and designing interventions to meet their needs, as called
for in the literature [7]. This will be helpful for other stakeholders seeking to identify the
preferences for the exercise section, safety, social, and enjoyment factors. These research
findings will be disseminated to older adults and the providers of services for older adults
through local PA networks in Derbyshire and the East Midlands (UK). Furthermore, whilst
this study evaluated the perceptions of older adults, participants’ balance performances
were not measured directly using a balance performance measure. This research was
conducted during COVID-19 restrictions with safety precautions, although the recruitment
to the study was limited to those individuals who felt confident in the university setting
during this time.

5. Conclusions

In this study, the insights, opinions, and preferences regarding the novel elastic band
resistance PA protocol provided valuable information for designing and shaping future PA
interventions suitable for older adults. The importance of including security, safety, and the
option of regressions and progressions in PA tailored to individual needs/abilities should
be considered within such interventions. The enjoyment, socialisation, and perceived
benefits of performing PA are important aspects and motivating factors in older adults’
decision to engage in PA. Given the outcomes, it would suggest that the PA intervention is
feasible and appropriate for older adults to perform at a low-to-moderate exercise intensity.
Ongoing efforts to involve and include older adults in the intervention design to meet
the needs and preferences of older adults are of significance to enable PA interventions
to be successful. This study contributes to the development of a novel PA intervention
using elastic band resistance training to challenge balance and utilised the perspectives
of older adults in shaping an accessible, appropriate, and acceptable intervention to meet
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their needs. Furthermore, the current intervention has the potential to improve balance
in older adults and therefore prevent falls and mitigate fall occurrences, although further
research is required to identify the effects on balance and postural sway patterns to confirm
the efficacy of the program in mitigating common fall risk characteristics.
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Simple Summary: Aging is associated with vulnerability in terms of a natural decline of most
physiological systems, and, consequently, physical function (PF) performance (e.g., cardiorespiratory
performance, muscle strength, flexibility, speed, balance) decreases. Adequate physical activity (PA)
levels are essential to maintaining or increasing PF performance, directly influencing gait speed
(GS). Having a fast GS increases the older adult’s capacity to perform daily tasks safely and remain
autonomous at an advanced age. Our study aimed to explore the mediating role of PF in the
relationship between PA and GS in a large sample of older adults from the north of Brazil. Regarding
the PA-total level, the analysis showed that a fast GS was partially mediated by approximately 19%
by a better PF performance. PF partially mediated the association between PA-sport and GS in
approximately 9%, and PF partially mediated the association between PA-leisure and GS in 46%. We
observed a significant and negative association between PA-housework and GS. Thus, PF partially
mediated the association in about 9% of cases. Consequently, our study suggests that among older
adults, PF plays a crucial role in mediating the association between PA and GS levels in the vulnerable
aging population.

Abstract: Adequate levels of physical function (PF) are essential for vulnerable older adults to
perform their daily tasks safely and remain autonomous. Our objective was to explore the mediating
role of PF in the relationship between physical activity (PA) and gait speed (GS) in a large sample of
older adults from the north of Brazil. This is a cross-sectional study that analyzed 697 older adults
(mean age 70.35 % 6.86 years) who participated in the project “Health, Lifestyle, and Physical Fitness
in Older Adults in Amazonas” (SEVAAI). PA was assessed using the Baecke Questionnaire, PF using
the Senior Fitness Test, and GS using the 50-foot Walk Test. Mediation pathways were analyzed to
test the possible mediating role of PF between specific PA domains (PA-total score, PA-housework,
PA-sport, PA-leisure) and GS. Regarding PA-total, the analysis showed that high-performance GS
was partially mediated in approximately 19% by better PF performance. Moreover, the PF could
partially mediate the association between PA-sport and PA-leisure with GS, at levels of approximately
9% and 46%, respectively. An inverse relationship was observed between PA-housework (sedentary
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lifestyle) and GS. This association was partially mediated to an extent of approximately 9% by better
PF performance. We conclude that PF plays a crucial role in mediating the association between PA
and GS among vulnerable older adults.

Keywords: aging; sedentary behavior; physical activity; physical function; mobility; vulnerability;
older adults

1. Introduction

Physical function (PF) is strongly related to the human ability to perform activities
related to daily living [1,2]. Especially in old age, adequate levels of PF are essential for
physical and motor independence, which are necessary for an autonomous life [3]. With
vulnerability, PF can decrease dramatically [4]. The most common manifestation of poor
health status among the older population is represented by the loss of functioning [5].
Therefore, being an older person and having an impaired PF (e.g., with respect to cardiores-
piratory performance, muscle strength, flexibility, speed, or balance) decreases the chance
of having a good health condition, quality of life, and well-being [6]. Moreover, having a
low level of physical function (PF), and pursuing sedentary behavior (SB) [7], which may
be common in the older population [8], contributes to the individual having a low level of
PA [9]. Thus, the combination of a low level of PF with a sedentary lifestyle impairs the
mobility of older adults.

Mobility is defined as the human ability to move independently and safely in the
environment [10]. In old age, mobility problems, including changes in gait speed (GS),
are considered early indicators of physical health decline, a warning sign of functional
disability [11]. Changes in mobility can negatively affect an older person’s autonomy [12],
compromising their quality of life and well-being [13]. A low GS may result from en-
dogenous changes caused by physiological aging, such as the loss of muscle strength,
central/peripheral nervous systems, and proprioceptive feedback [14,15]. GS impairment
is also strongly associated with a greater chance of falling [16]. Among older adults, falls
represent a considerable risk to health and quality of life, and are responsible for injuries,
days of hospitalization, and enhanced functional incapacity [17,18].

Concerning PA, its performance is classified into levels of intensity, including low
intensity (e.g., daily activities such as cooking, cleaning, and working in the garden),
moderate intensity and high intensity (e.g., physical exercise) [19]. Regardless of age group,
having a low PA level represents an increased risk of developing chronic diseases [20]
and a decreased chance of maintaining an autonomous life. Moreover, previous studies
have associated low levels of PA with gait disturbances [17,19]. A useful strategy for
combating low PA, which potentiates SB, is to increase PF levels [20,21]. In practice, this
can be achieved through the regular performance of exercises focused on muscle strength,
power, flexibility, cardiorespiratory endurance, postural control, and activities designed to
enhance mobility [10,21].

The relationship between gait performance and age is inversely proportional [22].
Thus, the spatial and spatio-temporal parameters of gait tend to decrease [23]. Therefore,
when aging is accompanied by low levels of PA and PF becomes insufficient, the perfor-
mance of the GS automatically declines [24,25]. For this reason, comparatively sedentary
older adults adopt a more cautious walking style than active ones, taking shorter and
slower steps [26]. Therefore, in situations that require an increase in GS, older adults tend to
increase cadence rather than stride length, while younger individuals do the opposite [27].

The relationships between aging, PA, PF, and gait parameters have been extensively
studied [20,28,29]. However, the causes of the decrease in GS and changes in other gait
patterns (e.g., cadence, stride time, step time, single support, double support, foot off, stride
length, step length, time of stance, swing) are not entirely clear [7,30,31]. Furthermore, it
is also unclear what weight each specific domain involved in the objective assessment of
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PA (e.g., PA-housework, PA-sport, PA-leisure) exerts on the GS of the cognitively normal
and healthy older population. Thus, it is important to develop studies that expand our
understanding of this relationship, and the findings may favor the creation of public
health policy targets for specific domains of PA. Another critical point in the relationship
between PA, PF, and GS, is better understanding the mechanisms of these variables in older
adults residing in a given geographic area. In healthcare, geographic information plays
an essential role in disease surveillance, management and analysis [32]. To the best of our
knowledge, no study has addressed the mediating role of PF in the relationship between
total PA and GS in the older population of Northern Brazil. Compared to other Brazilian
states, the inhabitants of this region still live in conditions of extreme socioeconomic
vulnerability [33,34]. According to the Brazilian Society of Geriatrics and Gerontology [35],
this negatively affects the aging process of these citizens.

Thus, knowing that moderate to high levels of PF can improve GS performance [16,35],
that there is a positive and direct relationship between PA and PF [24,36,37], and that high
PF levels are essential to improving and/or maintaining adequate levels of GS [6,38], this
study aimed to explore the mediating role of PF in the relationship between PA and GSin a
large sample of older adults.

2. Materials and Methods
2.1. Study Design

This is an analytical cross-sectional observational study carried out in the Amazonas
state, Northern Brazil. Participants took part in a research project entitled “Health, Lifestyle
and Fitness in Adults and Elderly in Amazonas” (SEVAAI), carried out between 2016 and
2017. Participants were recruited through newspapers, churches, support centers, groups,
or associations of older people in the municipalities of Manaus, Fonte Boa, and Apui. The
procedures followed the ethical principles, contained in Resolution 466 /12 of the National
Health Council of the Ministry of Health, evaluated and approved by the Human Research
Ethics Committee of the University of the State of Amazonas (n° 1,599,258-CAAE: 56519616.
0000.5016).

2.2. Sample Size

For the sample size calculation, we used the G*Power [39]. A priori, using the F
family tests, linear regression analysis, with two tested predictors from a total number of 5,
indicated that to detect a small relation of » = 0.04, with a two-tailed alpha probability of
0.01 and a power of 0.99, the sample would need to comprise at minimum 691 individuals.

2.3. Participants and Eligibility

The inclusion criteria adopted were: (1) living in one of the three cities in Manaus
mentioned above; (2) minimum age of 60 years; (3) able to walk independently and perform
physical assessments; (4) present autonomy and independence to carry out activities of
daily living; (5) no indication of serious health problems (medical contraindications for
the practice of physical activity). An exclusion criterion was adopted: score < 15/30 on
the Mini-Mental State Examination (MMSE) [40]. This criterion was considered the limit
of inability to understand and follow the SEVAAI study protocol. All participants were
informed about the investigation procedures and voluntarily signed an informed consent
form. In the SEVAAI study, 701 people met the criteria and were included.

Figure 1 shows the flowchart with the study sample selection. In our mediation study,
four participants from the original SEVAAI study database were excluded, one due to
Parkinson’s disease (1 = 1), and three due to Alzheimer’s disease (1 = 3). Thus, the final
sample consisted of 697 participants, totaling 267 men (71.4 £ 7.0 years) and 430 women
(69.7 £ 6.6 years).
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N=756

N= 55 were excluded in the original SAVAAT study
- due to co-morbidities that compromised the execution of
assessment protocols (7 = 47), and not completing the

tests (n=28)
n=701
n = 4 were excluded due to Parkinson's disease (= 1),
) and Alzheimer's disease (7= 3)
n==697

included in the
final analysis

Figure 1. Flowchart of study sample.

2.4. Data Collection
2.4.1. Demographics and Clinical Data

The collection of information on gender, age, years of education, falls, medication,
visual and hearing impairment, and blood pressure was obtained through self-report,
obtained individually through face-to-face interviews using health questionnaire employed
in the “FallProof!” Program [41]. The procedure was conducted by specially trained field
team members.

2.4.2. Anthropometry

Body mass index (BMI) was measured using an anthropometric scale and a Welmy®
stadiometer coupled with 0.1 cm and 0.1 kg [42], and calculated from weight and height
(kg/m?).

2.4.3. Cognitive Function

Mini-Mental State Examination (MMSE) was used to detect possible cases of demen-
tia [43]. In the original SEVAALI study, a score of <15/30 points was assumed to be the
disability threshold for participants to understand the protocols and follow all assessments.

2.4.4. Physical Activity

The level of physical activity (PA) was measured using the Brazilian version of the
Baecke Questionnaire for older adults [44], adapted from the original questionnaire by
Voorrips et al. [45]. This instrument is divided into three sections based on lifestyle habits for
the last 12 months: (1) household activities (PA-housework); (2) sports activities (PA-sport),
only regular activities lasting at least one hour per week; and (3) free time activities (PA-
leisure). In this study, the following scores were used: specific physical activity domains
(PA-housework, PA-sport, PA-leisure), and the total score (PA-total), calculated from the
mean scores of the three domains.

2.4.5. Physical Function

PF was evaluated using the Senior Fitness Test (STF) [46]. For the present study, six
physical function components were selected as physical fitness parameters: (1) lower body
strength (quadriceps, glutes): after a signal, participants were asked to get up from a chair
and then return to a fully seated position, repeating the task as many times as possible
for 30 sec; (2) arm curl, to assess upper-body strength: after the signal, participants were
instructed to flex and extend the elbow of the dominant hand, throughout the range of
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motion, lifting a weight (2.3 kg dumbbell for women, and 3.6 kg dumbbell for men) as
many times as possible for 30 sec. The score was determined by the total number of
repetitions performed in 30 sec; (3) flexibility in the lower body (sit-and-reach chair/cm):
participants were asked to sit on the edge of a chair, with one leg bent and the other
extended straight in front, keeping the heel on the floor, without bending the knee. In
this position, the participants extended their hands in front of them, slowly sliding over
the extended leg towards the feet. The score was the number of centimeters before the
toes (lowest score) or reached beyond the toes (highest score); (4) flexibility in the upper
body (back scratch/cm): participants placed one hand behind the same lateral shoulder
with the forearm pronated, fingers extended, the other hand behind the back, fingers
extended. The score was determined by the centimeters left for the middle fingers to touch
those of the other hand (lower score), or centimeters overlapping each other (higher score);
(5) agility /dynamic balance (8-foot up-and-go/s): participants were fully seated in a chair,
hands on thighs and feet flat on the floor. After a signal, they got up from the chair, walked
as quickly as possible (without running) around a cone placed 8 ft (2.44 m) in front of the
chair, returning and sitting fully in the chair. The result was established by the time in
seconds required to rise from a sitting position, walk and return to a sitting position; and
(6) aerobic endurance (6-min walk test/m): after a signal, participants walked as fast as
possible (without running) along a marked path, as many times as possible. The score was
determined by the distance (meters) covered in the six-minute interval. A sum of the scores
for all indicators provided by the SFT was used to calculate a continuous overall measure of
the participants” physical function (PF total = CST + ACT + CSAR + BST + FUG + MWT®6).

2.4.6. Gait

GS was assessed using the 30-Foot (9 m) Walk Test [41]. Participants were required
to walk at their preferred speed. For each participant, three measurements were collected,
and the best performance was considered in the analysis. A full description of the test
administration instructions for the test is reported in Rose [41].

2.4.7. Statistical Analysis

The main characteristics of the participants (i.e., sociodemographic, clinical, blood
pressure, BMI and MMSE) are presented using descriptive statistics. These data are pre-
sented on the basis of the total number of individuals, and although our study does not
focus on drawing group comparisons, these data are also presented in two groups accord-
ing to the total score of the Baecke Questionnaire [44]. The calculation was performed
based on the mean of the PA-total: PA-total < 2.57 points (low level), and PA-total > 2.57
points (high level). From this, the main characteristics of the participants were compared
using the Chi-square test (categorical variables) and the parametric Student’s t test for
independent samples (continuous variables). In the descriptive statistics, only sociodemo-
graphic, clinical, blood pressure, BMI, and MMSE variables were included. Prior to the
mediation analysis (the main objective of the investigation), the strength and direction of
the association between the study variables (PA-total, PA-housework, PA-sport, PA-leisure,
PF, and GS) were verified. The examination was performed by bivariate analyses, and the
results were presented by Pearson’s correlation coefficients (r), considering the following
interpretation: 0.1 = small, 0.3 = medium, and >0.5 = large [47].

Finally, we used the statistical mediation analysis method (Figure 2), making it possi-
ble to expand and qualify the understanding of how physical activity acts on GS influenced
by the indirect effect of PF. A complete mediation would be observed if, with the inclusion
of objectively measured PF (mediator variable), the size of association between the indepen-
dent variable (PA-total, PA-housework, PA-sport, PA-leisure) and the dependent variable
(GS) became non-significant, indicated by its confidence interval including zero [48]. A
partial mediation would occur if the observed relationship between independent variable
and dependent variable became weaker after the inclusion of objectively measured PF
(mediator variable).
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Variable “X”
Physical Activity

c
- Y
Variable “M”
al Physical Function bl
c Variable “Y™”

Gait Speed

Figure 2. Linear mediation relationships to examine the mediating role of PF in the relationship
between PA and GS. Path (a) = association between PA-Activity (X) with mediator (M) Physical
Function (Y), Path (b) = association between mediator (M) Physical Function with Gait Speed (Y),
Path ¢’ = direct effect (X-Y).

The effects represented by the regression coefficients in Equations (1) and (2) were
estimated with a computational complement to the SPSS program using PROCESS v4.0: an
analysis of model estimation developed by Hayes [49]. The coefficients al and b1 described
in the equation (Figure 2) were calculated using least squares regression, as follows:

M=ay+a1 X+r 1

M=by+c X+b M+r @)

The mediation hypothesis test was estimated using a confidence interval (95%) with
bias correction and acceleration (BCa) by the Bootstrapping method with bias correction
(5000 re-samplings). Thus, the indirect effect was considered significant when the confi-
dence interval did not include zero [48]. The calculation of the proportion of the mediation
effect was obtained as follows: subtraction 1 minus the result of the division between the
direct effect and the total effect [49]. Furthermore, the results illustrated in the figures
correspond to standardized parameters f3.

3. Results
3.1. Main Characteristics of the Participants

The mean age of the group with low PA was 71.17 &+ 7.28 years, while participants
with high PA indicated a mean of 69.53 + 6.31 years (Table 1). Regarding PA, except for
the PA-housework domain (p = 0.024), the group with high PA exhibited better scores in
the PA-sport and PA-leisure domains (p < 0.001). The high PA group members indicated
better performance on functional tests, except for the 30 s chair stand test (CST) (p = 0.790).
Regarding the GS test, members of the low PA group had a lower result than those of the
high PA group (p < 0.001).

Regarding the descriptive analyses, Table 2 shows the levels of correlation between
PA, PF and GS. A positive and small association was found between PA-housework and
PA-sport (r = 0.245). A negative and small association was found between PA-housework
and PA-leisure (r = —0.005). PA-leisure was not related to PA-housework. Higher scores on
the PA-total were positively and weakly associated with higher scores on the PA-housework
(r = 0.003), positively and at a medium level with the PA-sport (r = 0.476), in addition posi-
tively and at a large level with the PA-sport (r = 0.476), and PA-leisure (r = 0.870). A high
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level of performance in PA-total was negatively and weakly associated with PA-housework
(r = —0.118), positively and weakly with PA-sport (r = 0.139), and with PA-leisure (r = 0.160).
High values of GS were negatively and weakly associated with PA-housework (r = —0.215),
positively and at a medium level with PA-sport (r = 0.515), positively and weakly with
PA-leisure (r = 0.075), and with PA-total (r = 0.298). Finally, high performance in the GS indi-
cated a positive and medium association with higher scores in the performance of PA-total
(r=0.302).

Table 1. Main characteristics of participants, according to the level of physical activity.

Variable MI:;: (2?3) NII-Ielfr? (I;?)) Me:(r)lt?éD) p-Value
(n =348) (n = 349) (n=697)
Age (years) 71.17 £ 7.28 69.53 £ 6.31 70.35 £+ 6.36 0.007
Sex (1) (%)
women 196 (56.3) 234 (67.0) 430 (61.7)
men 152 (43.7) 115 (33.0) 267 (38.3) 0004
BMI (k/m?) 27.88 £ 5.00 25.30 + 3.86 28.21 +£4.93 0.059
Education (years) 3.65+£4.72 7.03 +7.80 5.35 & 5.55 <0.001
MMSE (n) 23.50 - 4.40 25.30 &+ 3.86 2441 +4.23 <0.001
Falls n (%) 121 (34.8) 106 (30.4) 227 (32.6) 0.216
Medication (1) 1.83 +1.83 195+ 1.74 1.89 +£1.79 0.255
Comorbidities (1) (%)

Hypertension 201 (57.8) 194 (55.6) 395 (56.7) 0.563
Visual impairment 289 (83.0) 293 (84.0) 582 (83.5) 0.012
Hearing problems 85 (24.4) 95 (27.2) 180 (25.8) 0.555

Physical activity
PA-housework (1) 2.87 £0.44 2.78 £0.45 2.82 £ 0.47 0.024
PA-sport (n) 2.00 £ 0.40 2.35 £ 0.62 2.18 +£0.55 <0.001
PA-leisure (1) 2.70 £ 0.51 2.93 £ 0.55 2.71 £ 0.54 <0.001
PA-total (n) 2.52 £0.45 2.68 £+ 1.53 2.57 £0.52 <0.001

Physical function
CST (n) 11.71 £ 3.41 11.74 +£3.02 11.73 £3.22 0.790
ACT (n) 13.92 + 441 12.36 391 13.14 +4.24 <0.001
CSAR (cm) 1.97 £ 8.02 3.77 £ 10.70 2.87 £9.50 0.021
BST (cm) —12.80 £+ 12.90 —6.87 +10.61 —9.84 +£12.17 <0.001
FUG (seg.) 6.71 £2.45 5.88 £1.20 6.30 £ 1.98 <0.001
MWT 6 (m) 400.47 + 89.90 438.98 + 80.16 419.75 + 87.25 <0.001
PF total (score) 422.75 + 94.84 465.86 + 86.11 44440 +93.04 <0.001
Gait speed (m/s) 1.17 £ 0.36 1.52 +0.49 1.35 + 0.46 <0.001

BMI: body mass index; MMSE: Mini Mental State Examination; CST: 30 s chair stand test; ACT: 30 s arm curl test;
CSAR: chair sit-and-reach test; BST: back scratch test; FUG: foot up-and go test; MWT6: 6-min walk test; p < 0.05;
CI, confidence interval.

3.2. Mediation Analysis: PF in the Relationship between PA-Total and GS

Regarding the main objective of our study, Figure 3 presents the mediation model
used to determine whether PF performance can mediate the effect of PA-total level on GS.
The direct effect estimated by the model (x — y) showed a significant positive relationship
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between the highest level of PA-total and the highest GS, = 0. 03; 95% CI (0.021-0.039),
t = 6.64, p = 0.001. Path (a) = association between PA-total (x) with mediator Physical
Function (m), Path (b) = association between mediator Physical Function () with Gait
Speed (y), The total effect of the model (x — y) indicated a significant positive relationship
between a high PA-total and high GS performance, = 0.04; 95% CI (0.028-0.047), t = 8.14,
p =0.001, and a significant positive indirect effect was indicated between high PA-total and
high GS performance, § = 0.01 (95% CI BCa = 0.0347-0.010). Thus, the proportion of the
total effect of FA-total on GS mediated by PF was approximately 16%.

Table 2. Associations between analyzed variables.

Variable PA-Housework PA-Sport PA-Leisure PA-Total PF
PA-sport 0.245 ***

PA-leisure —0.005 ™ 0.000 ™

PA-total 0.003 " 0.476 *** 0.870 ***

PF 0.118 ** 0.139 *** 0.160 *** 0.226 ***
Gait speed —0.215 *** 0.515 *** 0.075* 0.298 *** 0.302 ***
PA = physical activity; PF = physical function; * p < 0.05; ** p < 0.01; *** p < 0.001; ™ = non-significant, p > 0.05.
Physical Function
m
5.762 (m) 0.001
(a) (b)
0.04 .
PA-total total effect ¢ Gait Speed
(x) 0.03 direct effect ¢ »)

Figure 3. PF model as a mediator of the effect of PA-total on GS.

3.3. Mediation Analysis: PF in the Relationship between PA-Housework and GS

Figure 4 presents the estimate for the PA-housework specific domain. The direct
effect estimated by the model (x — y) indicated a significant negative relationship be-
tween the highest level of PA-housework with low GS performance, f = —0.25; 95% CI
(—0.3185-0.1847), t = —7.38, p = 0.000. Path (a) = association between PA-housework (x)
with mediator Physical Function (i), Path (b) = association between mediator Physical
Function (m) with Gait Speed (y). The total effect of the model (x — y) also showed
a significant negative relationship between PA-housework and GS, § = —0.21; 95% CI
(—0.2841-0.1430), t = —5.94, p = 0.001. In view of the indirect effect, a significant negative
association was found between high PA-housework and low GS performance, § = —0.04
(95% CI BCa = 0.0127-0.0653). Thus, the proportion of the total effect of PA-housework on
GS mediated by PF was approximately 9%.

Physical Function

22.79

(a)

(m)

(b)

PA-housework
(x)

-0.21
-0.25

total effect ¢’
direct effect ¢’

0.001

Gait Speed
o)

Figure 4. PF model as a mediator of the effect of PA-housework on GS.
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3.4. Mediation Analysis: PF in the Relationship between PA-Sport and GS

In relation to the PA-sport specific domain (Figure 5), the direct effect estimated by the
model (x — y) revealed a non-significant relationship between the highest level of PA-sport
and the highest performance of GS, g = 0.12; 95% CI (0.1370-0.4816), t = —15.19, p = 0.132.
Path (a) = association between PA-sport (x) with mediator Physical Function (i), Path
(b) = association between mediator Physical Function (1) with Gait Speed (y), The total
effect of the model (x — y) also showed a non-significant relationship between PA-sport
and GS, = 0.13; 95% CI (—0.1457-0.5142), t = 15.78, p = 0.086. On the other hand, the
indirect effect indicated a significant positive association between high PA-sport and high
GS performance, = 0.01 (95% CI BCa = 0.0039-0.0133). Thus, the proportion of the total
effect of PA-sport on GS mediated by PF was approximately 9%.

Physical Function

6.97 (m) 0.001
(a) (b)
0.13 . .
PA-sport total effect ¢ Gait Speed
(x) 0.12 direct effect ¢ )

Figure 5. PF model as a mediator of the effect of PA-sport on GS.

3.5. Mediation Analysis: PF in the Relationship between PA-Leisure and GS

For the PA-leisure specific domain (Figure 6), the direct effect estimated by the
model (x — y) revealed a non-significant direct relationship between the highest level
of PA-leisure and the highest GS, B = 0.04; 95% CI (0.0143-0.0249), t = 0.67, p = 0.496.
Path (a) = association between PA-leisure (x) with mediator Physical Function (), Path (b)
= association between mediator Physical Function (m) with Gait Speed (y), The total effect
of the model (x — y) also showed a positive and non-significant relationship between high
PA-leisure and high GS performance, g = 0.02; 95% CI (—0.1457-0.5142), t = 1.91, p = 0.055.
The indirect effect showed a positive significant relationship between high PA-leisure and
high GS performance, g = 0.08 (95% CI BCa = 0.0037-0.0111). Thus, the proportion of the
total effect of PA-leisure on PF-mediated GS was approximately 46%.

Physical Function

PA-leisure
(x)

(a) (b)
0.02 total effect ¢’ Gait Spee(l
0.04 direct effect ¢ (}’)

Figure 6. PF model as a mediator of the effect of PA-leisure on GS.

4. Discussion

This study aimed to explore the mediating role of PF in the relationship between
PA-total and their specific domains with GS. Our findings showed that high levels of
PA-total, PA-sport and PA-leisure were positively associated with better GS performance.
In relation to total-PA, the analysis showed that a high GS was partially mediated by
approximately 19% by better PF performance. Second, in relation to PA-sport, when PF
was placed as a mediator, the direct and total effects of the path between x-iy became non-
significant. This means that PF partially mediated the association between PA-sport and GS
in approximately 9%. Third, the inclusion of PF as a mediator showed that the direct and
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total pathway effects between PA-leisure and GS were not significant. This means that PF
could partially mediate the association between PA-leisure and GS in approximately 46%.

The specific domain PA-housework was negatively associated with GS performance.
Thus, a high PA-housework score was partially mediated by approximately 9% by better PF
performance. The negative effect (direct and total) indicated by PA-housework on GS was
mediated by a positive indirect effect of PE. This result suggests the importance of reducing
SB levels in older adults and increasing their PF levels through physical exercise. In this
way, it is possible to attenuate negative associations between PA and GS and, consequently,
improve mobility, functionality, and quality of life [16]. SB is considered the main risk
factor for noncommunicable diseases [50], responsible each year for the death of 41 million
people, equivalent to 71% of all deaths in the world [51]. For this reason, the WHO has
suggested guidelines for the older adult population entitled ‘Global Recommendations on
Physical Activity for Health’ [52], as well as the American College of Sports Medicine [53].
The positions posted by both are similar, suggesting a minimum of 150 min of moderate-
intensity aerobic activity per week, or at least 75 min of vigorous-intensity aerobic activity,
or an equivalent combination. In addition, muscle-strengthening activities should be done
on 2 or more days, and people with limited mobility should do balance exercises to prevent
falls on 3 or more days. From this perspective, reaching the recommended levels of aerobic
fitness, as well as a high physical condition can benefit the older adult population to
improve several aspects associated with a good quality of life [54].

Age has an inversely proportional effect on PF [55]. Thus, an increase in PA levels may
consequently generate an improvement in PF, presumably benefiting variables associated
with mobility such as muscle strength, balance, and cardiovascular endurance [56], and
notwithstanding, the GS itself [21]. Among sexagenarians, the annual muscle loss varies
from 1 to 2%, reaching 3.4% after age 75 [4]. Furthermore, the loss of muscle strength
is different between the sexes and between the lower and upper limbs. On the other
hand, it is known that physiological changes resulting from aging, as well as functional
limitations associated with mobility, can be mitigated or prevented through physical
exercise, increasing daily /weekly PF levels [20].

Our evidence that a higher level of PF is associated with a higher GS is in accordance
with previous investigations. In a cross-sectional study (n = 1352; 68.6 &+ 7.5 years), the
association of PA-total with GS was observed for those aged > 75 years [57]. Therefore,
moderate and vigorous PA levels were related to lower-body physical performance (GS
and the task of rising from a chair) and handgrip strength. Regarding sedentary time, the
authors identified inverse associations with lower-body physical performance [57], which
can negatively affect GS. This result is in agreement with our finding that the performance
of the GS tends to be slower, when the level of PA-housework was also low.

At advanced age, the interdependence between PA, PF, and GS is considerable and
decisive for the individual’s autonomy. High levels of PA [58,59] and high GS performance
are essential for safely performing instrumental activities of daily living [60]. A GS perfor-
mance of 1 m/s is considered the ideal minimum threshold for an older adult to have a
more stable gait pattern [23]. Gait is also a strong indicator of health and quality of life [10].
On the other hand, a low GS may be associated with poor cognitive performance [61], as
well as leg muscle weakness [62], and consequently, these factors together may increase the
risk of falls [60,63,64]. Moreover, slow GS values can also be indicative of future cognitive
impairment [65]. For this reason, GS plays a role as a marker of cognitive decline. A
longitudinal study indicated a negative relationship between PA and cognitive decline
during vulnerable aging [66]. For this reason, a suggested strategy to reverse/mitigate this
relationship is to promote PA levels. Consequently, there is a greater chance that cognitive
functions will remain adequate [67]. Another population-based longitudinal investigation
revealed an increased risk of morbidity [68], and mortality for older adults who showed a
rapid decline in GS [69,70]. In a population-based cohort study conducted with older adult
Brazilians (>60 years; n = 332) to assess the relationship between PA and SB with mortality
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revealed SB as a potential risk for mortality [71]. Moreover, the analysis pointed to SB as a
barrier for older adults to present moderate to vigorous PA levels.

It is worth noting that PA and/or SB levels may be strongly associated with socioeco-
nomic factors. In a cross-sectional study that used data from a national household-based
survey carried out by the Brazilian Ministry of Health (n = 60,202) to examine the popula-
tion’s health status, lifestyle, and chronic diseases [72], no differences were found regarding
gender. Still, differences were found in ethnicity (being older adult black or white), weekly
practice of physical exercise, income, and years of education. Having a low income and few
years of education can prevent older adults from practicing physical exercises, as well as
demonstrate low involvement in leisure activities. In another population-based study in in
southeast Brazil (n = 621; 70.8 & 8.1 years), the prevalence of SB was 70.1% [73]. Moreover,
being male and over 80 years, having few years of education, low functional capacity,
smoking, and not having private health insurance were associated with SB. Although it
was not our objective, we partially corroborate these results. Indeed, in our study, members
of the high PA group indicated 3.38 (48%) more years of education than those in the low
PA group.

The present study’s findings confirmed the outcomes of previous studies, suggesting
that high levels of PA are essential for promoting and/or preventing the decline of functions
involved in PF, which plays a key role in healthy aging [74], including preserved GS. The
ability to walk depends on the good function and interaction of a set of systems (e.g.,
musculoskeletal, visual, central, and peripheral nervous) and cardiorespiratory fitness [68].
Highlighting the role of gait quality in the life of the older adults, it can be said that small
changes in GS (an increase of 0.1 m/s) were related to an increase in the predicted survival
of 10 years, with a variation of 19% to 87% for men, and 35% to 91% for women [68]. In this
context, we reiterate that to reduce or prevent loss of speed during gait, it is essential to
increase moderate /vigorous PA frequency and duration throughout the week [75].

The cross-sectional design used in this study is a limitation, since it does not allow
conclusions about the cause-and-effect relationship between PA and GS when mediated
by the role of PF Moreover, cross-sectional data cannot support causal inferences, but
mediation analysis is considered a robust approach, therefore making it possible to infer
potential causalities. A strong point of this investigation is the more in-depth results of
the relationship between the three specific domains of PA with GS when mediated by
PF. Another strong point is the inclusion of a large representative sample from a defined
geographic area [32] (the municipalities of Manaus, Fonte Boa, and Apui). Thus, this is the
first mediation study carried out with community-dwelling older adults from the north of
Brazil. The information about PA was self-reported, and therefore, possible bias derived
from the data collection must be considered. However, to reduce the risk of bias, the
interviews were conducted in person by trained researchers. It is suggested that future
investigations focusing on the older population might explore the association between
specific domains of PA and GS, investigating the mediating role of PF both in older adults
in other regions of Brazil and in other countries to compare and extend our findings.
Moreover, we suggest the inclusion of longitudinal monitoring.

5. Conclusions

We conclude that PF is crucial in mediating the association between PA and GS among
vulnerable older adults. Our findings also highlight the importance of high levels of PA,
particularly PA-sport and PA-leisure, combined with high levels of PF, for older adults’ GS
to maintain enough mobility to guarantee their autonomy. Therefore, investing in greater
engagement of the older population in sports and leisure activities can presumably be an
effective, simple, and inexpensive strategy to promote GS, quality of life, and well-being.
Finally, this study contributes to a better understanding of the interrelationship between
PA, PF, and GS in vulnerable aging, helping to formulate helpful strategies for public
health guidance.
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Abstract: Ageing is related to changes in physical health, including loss of mobility and muscle
function. It can lead to impaired physical capability and reduced quality of life. The purpose of this
study was to investigate whether a physical activity rehabilitation program (PARP) could improve
range of joint motion (ROM), grip strength, and gait speed of older adults with mild disabilities.
Forty older adults in a long-term care center in Taiwan joined as human participants and were split
into control and experimental groups. The participants in the experimental group joined a PARP for
eight weeks. The ROM of bodily joints, grip strength, and gait speed of all participants were measured
both before and after the eight-week period. The results showed that all the ROMs, grip strength,
and gait speed of the participants in the experimental group increased significantly after attending
the program. The improvement of the ROMs for male and female participants in the experimental
group ranged from 3.8% to 71% and from 7.8% to 75%, respectively. Male participants had greater
improvement on gait speed (50%) than their female counterparts (22.9%). Female participants, on the
other hand, had greater improvement on grip strength (25.4%) than their male counterparts (20.3%).
The ROM, grip strength, and gait speed of the control group, on the other hand, did not change
significantly during the same period. The results showed that the PARP adopted in this study was
effective in increasing the ROM, grip strength, and gait speed of those who had joined the PARP. This
study shows that an eight-week PARP without the use of gym machines was beneficial in reducing
sarcopenia in elderly people with mild disabilities.

Keywords: long-term care center; mildly disabled; rehabilitation; range of joint motion

1. Introduction

Ageing is a common phenomenon for both developed and developing countries. Due
to the remarkable gain of life expectancy, older adult populations are growing rapidly [1].
Many older adults are losing their mental and/or physical functions and are becoming
partially or totally disabled [2—4]. The need for long-term care for those individuals is
becoming urgent. The literature has shown that in 2020 there were approximately half
a million adults aged 65 or older with mild disabilities who needed long-term care in
Taiwan [5]. The impaired body parts of those individuals may have limited mobility,
weakness of muscular strength, and incapability to walk independently [6,7]. Performing
activities of daily living (ADL) then becomes a problem for those adults [8,9].

Both the scales of ADL and instrumental activities of daily living (IADL) may be used
to assess the level of bodily disabilities [10-12]. The ADL scale is used to measure the ability
of a person performing the activities of daily living, such as bathing, dressing, eating, etc.
An ADL score between 91 to 99 indicates a level of mildly disabled [10-12]. The IADL
scale, on the other hand, assesses whether an individual may live independently with
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instrumental skills, such as being able to go shopping, do laundry, prepare food, complete
household maintenance, and join outdoor activities. Those who need assistance with three
out of the five items mentioned are considered mildly disabled [13].

Sarcopenia is common for older adults with mild disabilities. It may lead to slow
walking, wheelchair walking, weakness, and tremors in upper limbs [14,15]. Sarcopenia
is a muscle disease which is characterized by a loss of skeletal muscle mass and strength.
It may lead to adverse outcomes such as physical disabilities, loss of capability in ADL,
and even death [16-20]. Sarcopenia usually presents in a chronic and latent manner and
increases gradually with age. It may also occur rapidly and is usually associated with acute
immobility or serious illnesses such as prolonged hospitalization and disabilities [17,21-24].
The literature has proposed to diagnose upper limb sarcopenia via measuring the grip
strength [23]. Male and female participants are diagnosed as having upper limb sarcopenia
if their maximum grip strengths are lower than 26 and 18 kg, respectively. The gait
speed, on the other hand, has been adopted to assess sarcopenia on lower limbs [25,26].
The literature [25] has ranked a walking speed less than 0.4 m/s, 0.4 to 0.8 m/s, 0.8 to
1.2m/s,and 1.2 m/s or more as level 1, 2, 3, and 4, respectively, of sarcopenia. These four
levels correspond to household ambulatory, limited community ambulatory, community
ambulatory, and capability of crossing the street crossing, respectively.

People with mild disabilities may have impaired ADL capability and range of motion
(ROM) of joints [25-30]. The ROM is the maximum arc of joint motion that can be achieved
by a certain body part. Most people lose a certain amount of joint mobility as they age.
This can be caused by muscle tightness, injury, pain, arthritis, or lack of exercise [31].
Disabled people suffer from degeneration or damage to ROM in some or all parts of the
body, resulting in pain and stiffness that makes it difficult to squat, stand, walk, shower,
dress, raise hands, and turn around. These limitations in motor control are attributed
to deterioration in joint ROM. The extent to which a person with a disability can move
a joint varies depending on the disabilities of the joint [32,33]. The gradual shrinkage
of ROM is a signal that the body is deteriorating. Although ROM shrinkage does not
constitute an injury, the loss of muscle mass over time due to limited mobility can lead to
sarcopenia [15,17,34,35].

A physical activity rehabilitation program (PARP) is a program to assist people, espe-
cially those with a bodily disability, in improving the physical function of their bodies [26].
Such a program may include exercise training [27,28], muscular strength training [26], gait
and balancing [24], and so on. It may increase the mobility of bodily joints and muscle
strength and is important in helping people to restore their bodily function so as to live
a better life. The literature [36] has indicated that the intensity of the training should be
vigorous for a duration at least two months at a frequency of three training sessions per
week [26,37]. Krist et al. [38], for example, conducted an eight-week rehabilitation program
consisting of resistance training on 10 older participants (mean age 84 years) in a nursing
home. Their training was performed using gym machines including chess press, rowing
machine, butterfly reverse for the upper limbs, leg press and extension, and a crunch
trainer for the abdominals. The training was twice per week and each session lasted for
45 min. They indicated that the training was effective in increasing the mobility and muscle
strength of upper and lower limbs of their participants.

If elderly people are becoming disabled, their physical mobility will decline gradually,
and they will be more likely to suffer sarcopenia. A PARP may improve the mobility of
bodily joints and muscle strength to increase the physical capability of the partially disabled.
There are examples showing that implementing a PARP improves the mobility and muscle
strength of the participants [26,36,37]. However, the designs of the rehabilitation program
and the outcomes among those examples might be quite different. More studies are required
to examine the effects of a PARP on mitigating the sarcopenia of different older populations.
In addition, many rehabilitation programs reported in the literature [36-38] relied on the
use of gym machines. However, most nursing homes and long-term care centers in Taiwan
do not have gym machines. Studies showing the effectiveness of a PARP without using
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those machines are required. The aim of this study was to provide such an example. In this
study, a PARP without using gym machines was designed (see Section 2.2). The objective
of this study was to show that such a program can be effective in mitigating the sarcopenia
of the older participants with mild disabilities.

2. Materials and Methods
2.1. Participants

Forty older adults (20 males and 20 females) with mild disabilities [2,10-13] in the
Cih-Pao Long-Term Care Center in Chiayi, Taiwan, joined our study as human participants.
These adults were residents in the center. Ten male and ten female participants were
assigned to each of the experimental and control groups randomly. The mean ages of
male and female participants were 83.1 (£5.9) and 84.3 (+6.1) years, respectively. These
participants could stand briefly but needed to be accompanied by a caregiver or use an
assistive crutch to walk. They could wear and take off their clothes slowly on their own but
needed caregivers to assist them in taking a bath (washing their hair and back which they
were less capable of doing on their own). They could eat with a spoon but could not use
chopsticks. Their mild disabilities were assessed by a rehabilitation physician of the center
using both the ADL and IADL scales [2,9,10]. The algorithms for diagnosing sarcopenia in
older adults in the literature [23] were adopted.

2.2. Physical Activity Rehabilitation Program

A PARP was developed in this study (see Table 1). This program involved physical
activities at a moderate intensity lasting for 8 weeks and was implemented in the long-
term care center under the supervision of a rehabilitation physician. The eight-week period
followed recommendations in the literature [39]. According to the Center of Disease Control
and Prevention (CDC) of the USA, moderate intensity implied that the heart rates of the
participants were between 64% and 76% of their maximum heart rate [40]. The maximum
heart rate was estimated using the 220 minus age equation. There were three sessions
per week during weekdays [37]. Each session lasted for approximately 70 min with a
one-minute break between courses (see Table 1). Each session started with lower and upper
limb stretching, followed by seated knee raise, seated arm curl, seated stepping in place,
seated hands touching one foot, seated shoulder and arm stretching, and finally seated back
and pectoralis major stretching. All of the participants were diagnosed as having physical
mobility impairments to a certain degree. These impairments were characterized by slow
movement and functional limitations of ROM, resulting in partial ADL disability [9,10].
It was for this reason that all the courses in the training in Table 1 were performed while
the participants were seated. All the participants in the experimental group joined this
program. The participants in the control group, on the other hand, did not join this program.
They lived as usual during the eight-week test period.

Table 1. Details of the PARP in this study.

Course

Posture and Motions Operation Method

Lower body
strength training

Seated (single) knee lift
12 (reps) x 5 (5 sets)

Sit with the body on two-thirds of the chair and lift one foot to
the abdomen

Upper body
strength training

Seated arm curl
12 (reps) x 5 (sets)

Stretch both arms forward and hold a water bottle (0.6 kg) to
curl the biceps

Aerobic endurance

3 min seated marching in place

Sit with two-thirds of the body on the chair, swing hands up
and down on both sides of the chair, and step with the feet

training 3 min X 5 (sets) in place.
tretching o . . aise one leg parallel to the ground, knee straight, tip the
Stretching of iz?:efgovflﬁ? Lllef(l))gtcll(notf utrh: chair to extend the leg and ankle Rai leg parallel to the g d k ight, tip th
lower limb 10s x 12 (sgts) ankle up as far as possible, hold for 10 s
. Seated shoulder and arm extensions for 10 s x 12 (sets) 1'. Cross bqth arms up and extend the shoulder joint to the
Stretching of Seated back and pectoralis major extensions for highest point.
upper limb 2. Extend both arms forward and outward on both sides of

10s x 12 (sets)

the body.
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2.3. Apparatus and Measurements

The ROM assessments followed those in the literature [28,39]. The ROMs of both
upper and lower extremities on the dominant side were measured both before and after
the PARP. For the elbow and knee, the ROM of flexion was measured. For the wrist, both
the ROMs of flexion and extension were measured. For the ankle, both the ROMs of plan-
tarflexion and dorsiflexion were measured. The ROMs of both the abduction/protraction
and adduction/retraction were measured for the hip. For the shoulder, the ROMs of flexion,
extension, abduction, horizontal flexion, and horizontal extension were measured. The
ROM values were measured using a goniometer (GemRed Inc., Guilin, China) (see Figure 1).
The reading of the ROM was shown in a digital displayer.

@)

(b) (c)

Figure 1. Goniometer and joint angle measurement: (a) goniometer; (b) hip range of motion mea-
surement; (c) knee range of motion measurement.

The grip strengths of the dominant hand of the participants were measured both
before and after the 8-week testing period to determine whether their grip strength had
improved and thus their sarcopenia had ameliorated after they have joined the PARP. A
dynamometer (EH101, Camry Electronic Co, Ltd., Zhongshan, China) (Table 2, Figure 2)
was used for this purpose. This dynamometer could measure grip forces up to 90 kgf.
The grip force reading was shown in a digital displayer. The grip span was 5 cm. When
measuring this force, the participant stood erect with his or her arm straight down by the
side. This posture was recommended by Li and Yu [41].

Table 2. Measurement of ROM, grip strength, and gait speed.

Assessment

Content

Range of Joint motion

1. Shoulder ROM: Flexion (0-180°), Extension (0-50°), Abduction (0-180°), Horizontal adduction
(0-135°).

2. Elbow ROM: Flexion (0-150°).

3. Wrist ROM: Flexion (0-80°), Extension (0-80°).

4. Hip ROM: Flexion (0-100°), Extension (0-30°), Abduction/Protraction (0—40°),
Abduction/Retraction (0-20°).

5. Knee ROM: Flexion (0-150°).

6. Ankle ROM: Plantarflexion (0-50°), Dorsiflexion (0-20°).

Sarcopenia

1. Measure the maximum grip strengths.
2. Measure the gait speed of a 12 m walk test on a flat walkway.
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Figure 2. Grip strength measurement.

The gait speed of a 12-m walking test for all participants was measured to assess the
sarcopenia of lower limbs both before and after the 8-week period [26]. A stopwatch was
used to measure the time in this test.

2.4. Statistical Analysis

Descriptive statistics were performed. Shapiro-Wilk tests were performed for all the
dependent variables for both male and female participants, for both control and experimen-
tal groups, and for both the pre-test and post-test data to check the normality assumption.
The results showed that the hypothesis of normal distribution was supported for all the
data. Pair-wised f-tests were performed to compare the pretest and posttest data of the
participants and the difference between genders. Pearson’s correlation coefficient between
the ROM of the joints of upper limb and grip strength, and between the ROM of the joints
of lower limb and gait speed of the experimental group, were calculated. The significance
level of « = 0.05 was adopted. The Cohen’s d was calculated to determine the effect size of
the t-tests and adequacy of sample size [42]. Statistical analyses were performed using the
SPSS 20.0 software (IBM®, Armonk, NY, USA).

3. Results

All the participants in the experimental group completed the full eight-week program.
There were no adverse effects of the program on the participants. The Cohen’s d for all the
dependent variables for the experimental group data ranged from 0.86 to 7.53, indicating
large effect sizes [42]. Adopting a significance level of 0.05, a power of 0.8, and a sample size
of 10 (for male and female participants in the experimental group), the Cohen’s d should be
1.2 or higher. All the variables for each of the gender satisfied this level except the shoulder
abduction for male participants (Cohen’s d = 0.86). The adequacy of the sample size was
therefore confirmed.

3.1. Range of Joint Motion

Tables 3 and 4 show the ROM results for male and female participants, respectively.
After completing the PARP, the participants in the experimental group showed significant
(p < 0.05) improvements in all the joint ROMs for both males and females. All the ROM
values of the control group did not change significantly before and after the eight-week
period. The most significant improvement for male participants in the experimental group
joining the program was in the hip joint adduction/retraction which increased from 10.1° to
17.1°. This was an increase of 71%. The second most significant improvement (52.9%) of this
group was the ROM of hip extension which increased from 18.3° to 26.1°. The improvement
of the ROM of shoulder abduction of males, on the other hand, was the lowest (only 3.8%).
For female participants, the leading improvement of the ROM was observed at the hip and
the lowest improvement was the shoulder horizon extension and flexion (7.8%). These
findings indicated that the participants experienced significant changes in the range of joint
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motion after joining the PARP. The eight-week PARP was effective in improving the ROMs
for both male and female participants.

Table 3. ROM (°) of male participants before and after joining the PARP.

Control Group (1 = 10) Experimental Group (n = 10) Improvement
Body Part and Movement
Pre-Test Post-Test p-Value Pre-Test Post-Test p-Value (%)
Shoulder flexion 1451 £ 126 1452 +123 0.612 140.0 + 12.5 157.0 + 6.2 0.001 12.1
Shoulder extension 369 +£49 37.0£52 0.556 378 £39 428 £2.8 0.003 13.2
Shoulder abduction 1364 + 7.7 136.7 £ 7.4 0.134 140.8 £ 6.8 1464 + 6.2 0.002 3.8
Shoulder horizontal flexion/ 4135 4 53 1138454 0068 1154491 1249472  0.001 8.7
extension

Elbow flexion 1224 +11.8 122.0 £ 11.6 0.093 1224 +£11.7 1439.7 £ 9.1 0.001 14.8

Wrist flexion 66.4 + 3.8 66.2 + 3.7 0.083 64.0+43 702 +49 0.003 94
Wrist extension 60.3 £ 3.1 609 +2.7 0.058 60.2 + 2.6 67.1£23 0.002 11.7
Hip flexion 67.6 £ 9.7 67.2+99 0.112 67.6 + 9.8 75.6 £ 10.6 0.004 11.8
Hip extension 182+ 3.2 18.1 +£3.2 0.574 183 +£3.1 26.1 £3.0 0.001 529
Hip abduction/protraction 311+24 312+£26 0.327 33.5+£32 421+£15 0.003 27.3
Hip adduction/retraction 102+ 15 103 £ 1.6 0.276 10.1 £ 2.1 171 £23 0.001 71
Knee flexion 932+ 84 94.6 £ 8.2 0.557 97.1+84 1149 + 8.2 0.001 235
Ankle plantarflexion 35.7 £ 35 364 +34 0.077 359+37 426 £21 0.003 19.4
Ankle dorsiflexion 85+18 84+15 0.486 9.1+19 126 £1.9 0.001 444

Values are presented as means =+ standard deviations; improvement = (post — pre)/pre x 100% for the experi-
mental group.

Table 4. ROM (°) of female participants before and after joining the PARP.

Control Group (n = 10) Experimental Group (n = 10) Improvement

Body Part and Movement o
Pre-Test Post-Test p-Value Pre-Test Post-Test p-Value (%)
Shoulder flexion 139.1+£114 139.0+11.5 0.449 139.4 £9.8 158.8 £7.5 0.001 13.6
Shoulder extension 36.6 +5.2 363 +55 0.437 372+62 427 £4.1 0.007 16.2
Shoulder abduction 137.7 £ 7.4 1385+ 7.7 0.086 1379 £ 8.4 1523 £ 3.4 0.004 10.4
Shoulder horizontal flexion/ 115 ¢ 4 93 1188492 0257 1158466 1250450  0.008 7.8

extension

Elbow flexion 108.9 £104 108.7 +10.0 0.362 1102 £104 1419 £5.0 0.003 29.1
Wrist flexion 58.8 +3.0 58.7+3.1 0.163 578+ 4.2 674+ 40 0.004 15.5
Wrist extension 60.1+2.6 60.4 +2.8 0.059 602 +24 679+18 0.001 13.3
Hip flexion 60.8 +11.7 60.5+11.6 0.485 60.4 +11.6 724 +8.1 0.002 20.0
Hip extension 189 £2.8 19.1 £247 0.313 18.4£29 259421 0.001 444
Hip abduction/protraction 33.8£3.7 33.9£38 0.868 325+26 40.5+3.3 0.004 24.2
Hip adduction/retraction 103 £1.6 102 £1.6 0.513 102 £15 175 £2.1 0.001 75.0
Knee flexion 105.3 £4.1 105.7 £3.9 0.121 105.1 £33 120.8 £2.6 0.001 15.0
Ankle plantarflexion 36.1+4.7 362+47 0.717 35.6 =44 429 +25 0.001 229
Ankle dorsiflexion 92+15 9112 0.375 89+12 13.6 £1.8 0.003 75.0

Values are presented as means =+ standard deviations; improvement = (post — pre)/pre x 100% for the experi-
mental group.

Comparisons of the ROM values between male and female participants in the ex-
perimental group after attending the PARP (Tables 3 and 4) showed that females had
significantly (p < 0.05) higher ROMs in both shoulder abduction (152.3 £ 3.4°) and hip
adduction/retraction (17.5 £ 2.1°) than those of males (146.4 &= 6.2° and 17.1 &£ 2.3°, respec-
tively). The ROM of knee flexion for females in the experimental group after attending the
PARP (120.8 & 2.6°) was also significantly higher (114.9 £ 8.2°) than that of males (p < 0.05).
No significant differences between males and females were found on other ROM values.

3.2. Grip Strength and Gait Speed

The grip strength and gait speed for both males and females in the experimental group
after attending the PARP were significantly higher than those before the program (see
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Table 5). The mean grip strength for male and female participants increased from 7.1 kgf
to 8.6 kgf (p < 0.05) and from 6.0 kgf to 7.6 kgf (p < 0.05), respectively. The improvement
of grip strength of female and male participants was 25.4% and 20.3%, respectively. The
mean gait speed of male and female participants of the experimental group increased from
0.4m/s to 0.6 m/s (p <0.05) and from 0.5 m/s to 0.6 m/s (p < 0.05), respectively. Male
participants in the experimental group had greater improvement (50.0%) on gait speed
after attending the PARP than that of their male counterparts (22.9%). In addition, the
gait speeds for both male and female participants in the control group before and after the
eight-week period were not significantly different. This implied that older adults showed
significant improvement in sarcopenia in terms of grip strength and walking speed after
joining the PARP.

Table 5. Comparisons of grip strength and gait speed before and after the PARP.

Control Group (n = 10) Experimental Group (n = 10) Improvement
Variables 0
Pre-Test Post-Test p-Value Pre-Test Post-Test p-Value (%)
Males HS (kgf) 6.2+09 6.3+£09 0.085 71+£05 8.6 £ 0.6 0.001 20.3
Females HS (kgf) 6.0 £ 0.6 6.0+£0.7 0.432 6.0+ 0.8 76+1.1 0.003 254
Males GS (m/s) 04=+01 04+£01 0.057 04+£01 0.6 £0.1 0.004 50.0
Females GS (m/s) 0.5+0.1 054+0.1 0.109 054+0.1 0.6 +0.1 0.004 229

HS: grip strength, GS: gait speed; values are mean =+ standard deviation; improvement = (post — pre)/pre x 100%
for the experimental group.

Table 6 shows the correlation coefficients between the ROM of the upper extremities
and grip strength and between the ROM of the lower extremities and gait speed that
were higher than 0.6 (p < 0.0001). These results showed that the changes of ROM were
significantly associated with the mitigation of sarcopenia in terms of grip strength and gait
speed after joining the PARP.

Table 6. Correlation analysis between the range of motion of upper and lower limbs and handgrip
strength and gait speed.

Improvement (%) SF EF WF WE HF HE KF AP AD
Males HS 0.77 % 0.87 % 0.72*% 0.65* - - - - -
Females HS 0.73* 0.75* 0.83* 0.77 * - - - - -
Males GS - - - - 0.62 * 0.69 * 0.81* 0.66 * 0.69 *
Females GS - - - - 0.67 * 0.65* 0.82*% 0.62 % 0.74 %

* p < 0.05; HS: grip strength; GS; gait speed; SF: shoulder flexion, EF: elbow flexion, WF: wrist flexion, WE: wrist
extension, HF: hip flexion, HE: hip extension, KF: knee flexion, AP: ankle plantarflexion, AD: ankle dorsiflexion.

4. Discussion

People with mild disabilities generally have a gradual decline in joint mobility [43—45].
The mean age of our participants was approximately 84 years old. These participants
nearly all belonged to the oldest group as categorized in the literature [46]. The literature
has shown that ROM is negatively correlated with disabilities [47-51]. Improvements in
ROM may then imply improvement of disability. All the ROMs of the participants in
the experimental groups increased after they had completed the PARP (Tables 3 and 4).
This implies that the program adopted in the current study was effective in increasing the
mobility of the joints measured and hence was helpful in reducing mobility impairments.
The physiotherapist and physical activity trainers in the current study assisted the older
adults in performing stretching and plyometric exercises in a seated position. We found
that after these exercises, not only did the ROM values increase, but also the speeds of
movement of both upper and lower limbs. Upon completing the program, the participants
could get up from a chair, step in place, and walk faster than they previously could [14].
These findings provide important information about ROM and muscle strength generation.
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Shoulder and trunk inflexibility is common for older adults. Declines of elbow and
knee dexterity are relatively less common. After attending the program adopted in this
study, both male and female participants in the experimental groups made significant
progress on both the adduction/retraction and extension of the hip. These improvements
could be attributed to our training involving the lower limbs as there was no trunk muscle
training in the program in Table 1. This was consistent with that of Roaas and Anders-
son [52]. It also implies that the lower limb training in the current study helped in increasing
hip mobility.

Declines of both muscle strength and gait speed are indicators of sarcopenia [23]. The
literature suggests that grip strength is an indicator of overall muscle strength [41]. Both
grip strength and gait speed have been recommended to assess the onset of sarcopenia.
The grip strength of male and female participants in the experimental group increased
20.3% and 25.4%, respectively, after completing the program. This implies that the strength
training on the upper body adopted in this study was effective in increasing the grip
strength for the participants. This increase might be attributed to the increase of muscle
mass on their upper limbs. Such an increase was evidence of the mitigation of sarcopenia
on the upper limbs for the participants. Increase of grip strength is important for older
adults, especially for those with mild disabilities. It may increase their capabilities in ADL,
such as eating and dressing on their own.

The gait speeds of the participants in the control group had negligible changes during
the eight-week period of the study. They were significantly (p < 0.05) slower than those of
the experimental group after attending the program in Table 1. The gait speed of the male
and female participants who had joined the PARP increased 50% and 22.9%, respectively,
after completing the program. Three of the male participants in the experimental group
were in level 1 (household ambulatory) sarcopenia [43,53] before joining the rehabilitation
program. They were advanced to level 2 (limited community ambulatory) after completing
the program. This implies that the training adopted in this study on lower limbs was
effective in promoting lower limb mobility. This improvement was evident in terms of
the ROMs of the lower limbs and their gait speed. This also indicates the mitigation of
sarcopenia on lower limbs among those participants [44]. Male participants gained more
gait speed than their female counterparts after attending the program, indicating our
training on lower limbs was more effective on males than on females.

Older adults with mild disabilities have inherent impairments in voluntary mobility
and age-related declines in musculoskeletal function, resulting in frailty and loss of inde-
pendence. This study indicates that the PARP in Table 1 was effective in increasing joint
ROM and mitigating the decline of sarcopenia. Sustained physical activity rehabilitation
could also improve the gait speed of older adults with mild disabilities and reintegrate
them into community life. The PARP adopted in this study does not require gym machines.
It may be reproduced in other long-term care centers to improve the physical capability of
older adults with mild disabilities.

The PARP adopted in the literature [38,54] utilized gym machines to assist the older
adults in strengthening their physical capability during a period of 4 to 12 weeks. In the
current study, simple exercises without using gym machines were performed for a period of
eight weeks. The similarities of the former literature and our study were that the age groups
of the participants were similar and both the former and later all led to the conclusion
that the PARP was beneficial on the mobility and physical capability of the older adults.
However, there were discrepancies between the current study and the literature mentioned.
The results in the current study where females gained significantly more improvement on
three of their ROMs than males were inconsistent with that in Krist et al. [38] where they
found the improvement of mobility of males was greater than females. The grip strength
improvement of male and female participants upon attending the PARP in the current study
was 20.3% and 25.4%, respectively. These were higher than (11%) in Cadore et al. [26] and
were lower than (33%) in Meuleman et al. [54]. These discrepancies might be attributed to
the difference among the PARP adopted in different studies. They might also be attributed
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to the difference in racial groups (participants from Spain [26], Germany [38], and USA [54]
versus Taiwan) among these studies.

There are limitations of this study. The first one was that all the participants were
residences of the same long-term care center. The sample in this study was a convenient
sample. The sample size was subjected to the limitation of the long-term care center
population. The sample might not be representative of the general population of older
adults. The second was that the participants in the control groups received no extra activity
even if they were included in this study. The training intervention could have provided
stimulation that resulted in a nonspecific benefit to the participants in the experimental
group because of their awareness of the existence of the control group. This could have
a confounding effect on the results of the PARP adopted in this study. This should be
considered when interpreting the results of this study.

5. Conclusions

Muscle strength, gait speed, and ROM of the joints are important indicators of daily
living function for older adults. These physical parameters may be improved via a properly
designed physical rehabilitation program. In this study, a PARP without using any gym
machines and lasting for eight weeks was designed and implemented for the older adults
with mild disabilities in a long-term care center. The results showed that the program was
effective in increasing the ROM of all joints tested, grip strength, and gait speed for those
who joined the program. The difference of the ROM improvements between male and
female participants was, however, insignificant. The benefits of joining such a program
included increased mobility and mitigation of sarcopenia for the participants.
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Abstract: Research shows that ageing is modifiable or modulable, attending to external modifications
and lifestyle factors: physical activity has a unique contribution to functional health and energy
balance. Extensive research shows Tai Chi (TC) produced a major physical condition. To determine
the impact of lifestyle on functional capacity, comparing the impact of continued long-life practice.
113 individuals (£71.53 years old): (a) PTC (1 = 27); senior competitors, life-long training; (b) TC
(n = 27); £4 years; (c) Keep-Fit (KF n = 36); +4 years; and the control group (d) sedentary indi-
viduals (SI n = 23). Five tests from the Senior Fitness Test (SFT) were used to assess the physical
condition. The TC group showed significantly better results than the KF group: 30-s chair stand
(23.22 4 3.08 * rep vs. 17.17 &= 2.96 rep), chair sit-and-reach (2.19 + 4.85* cm vs. —1.93 & 5.46 cm) and
back scratch (1.02 & 4.46 * cm vs. —2.43 £ 5.78 cm). The TCP group showed better results than the
TC group: 30-s chair stand (27.70 & 4.98 * rep vs. 23.22 & 3.08 rep), 30-s arm curl (30.22 & 4.36 * rep
vs. 23.48 £ 3.42 rep), chair sit-and-reach (13.07 & 4.00 * cm vs. 2.19 £ 4.85 cm) and back scratch
(5.48 £3.51 * cm vs. 1.02 £ 4.46 cm). Among the different activities analysed, TC showed better
results in SFT tests; in particular considering the long-life training of this martial art.

Keywords: aging; physical activity; Tai Chi; Chinese; physical fitness

1. Introduction

Ageing is a life-long process that may imply a progressive loss of physical fitness.
Older persons are typically physically inactive and spend more time in sedentary be-
haviours; it is necessary to emphasise the importance of physical fitness, health and
independence for as many years as possible, adapted explicitly to this group [1].

A sedentary lifestyle has detrimental effects and physical consequences for older
adults” health. Inactivity accentuates the progressive loss of autonomy and quality of life
of older people at an alarming rate [2,3]. In response to this evidence, many physical
activity programs are encouraged by various institutions [4] and extensive research is being
conducted by and aimed at public health professionals [5-7]. Maintaining fitness capacity
(e.g., strength, endurance, agility, and balance) is a key factor in preserving mobility and
independence for quotidian activity in later years.

Moreover, research demonstrated that regular physical activity is the only intervention
that consistently improves functional health, maintains the energy balance and reduces the
risk of lifestyle-related diseases, such as cardiometabolic diseases, obesity, and cerebrovas-
cular diseases [8,9]. Physical activity is also effective in mitigating characteristic diseases
such as sarcopenia, restoring physical strength, as well as preventing and delaying the
development of disabilities [9]. On the contrary, physical inactivity is clearly related to
muscle mass and strength loss: increased physical activity levels should have protective
effects as a preventive measure and other lifestyle factors, such as a diet [8,9].

Among the different physical activities recommended for the elderly, Tai Chi is worth
studying: Tai Chi is a traditional martial art practiced for defense and health benefits
in Chinese society. In Tai Chi, which is a balance-based exercise, slow and rhythmic
movements together in a continuous sequence are performed, and the center of gravity
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(COG) moves with the movements of each foot. Evidence has shown many health benefits
of Tai Chi [10], such as relieving psychobiological stress reactivity, promoting psychological
wellbeing [11], lowering blood pressure [12], improving flexibility and muscle strength [10],
and delaying the results of several chronic diseases [10,13]. The practice of Tai Chi involves
lower limb control, lower limb strengthening, and dynamic posture control. People who
practice Tai Chi maintain different postures and keep the COG within a changing support
base to challenge their balance control system [14].

Another activity offered for this age group is Keep-Fit exercise, referring to a physical
and sports activity characterised by low-impact exercises, thus without sudden and fast
movements. Muscle workouts are complemented with flexibility, coordination or posture
correction [15]. Keep-fit exercise considers the body as a whole: all body parts are equally
important, and merge strength, endurance, and joint health. These programmes are focused
on health improvements through individualised, safe and motivating exercise aimed at
enhancing adherence [16-19]; the rhythm and expressive components showed differential
compliance among women and men [20]: specifically, it seems that women participate in
these type of activities to a greater proportion compared to males [20-22].

The effects of specific physical exercise programs on older adults have been analysed,
but few studies have analysed differences in fitness capacities between different types of
fitness programs [23,24]. Studying differences between programs—including its subjec-
tively perceived attractiveness and adherence capacity—may help us to identify or design
the most appropriate modalities for older adults and the ones that offer them the most
significant benefits. This study aims to (a) compare and assess the functional capacity of
older adults who perform supervised activities and a sedentary group (sedentary individ-
uals versus individuals who practise Tai Chi or Keep-Fit exercise), and (b) compare the
influence of a recurrent Tai Chi practice in older Chinese adults with an amateur practice of
this martial art in the Spanish population.

2. Materials and Methods
2.1. Participants and Procedures

A cross-sectional descriptive biometric observational study was conducted. The
physical condition evaluation was conducted through five Senior Fitness Tests (SFT) in
a group of Spanish and Chinese individuals aged 65 or older. The study was designed
according to the guidelines of the Declaration of Helsinki, and approved by the Institutional
Review Board (or Ethics Committee) of Le6n University (ETICA-ULE-004-2021).

In total, 113 participants (71.53 = 6.92 years old) were divided into 3 physical activity
groups and 1 sedentary control group. Of the Spanish individuals who participate in
activities for older adults organised by different city councils, 36 were practising Keep-
Fit exercise (KF) (n = 30 women and n = 6 men), and 27 were practising Tai Chi (TC)
(n =21 women and n = 6 men), with an average weekly practice of £3 h over £4 years,
all of them residents in Spain. In total, 27 Chinese residents participants were considered
Professional Tai Chi (PTC) athletes due to recurrently practising this sport as a lifestyle
with a weekly training of £12 h and Asian athletes competing in the Senior category
(n =12 women and n = 15 men). Twenty-three participants corresponded to the sedentary
control group (SI) (n = 14 women and #n = 9 men), who were not currently practising or had
not practised any physical activity in recent years. (Table 1).

All subjects were informed at a meeting in their town about the evaluation of the
study, its procedure, and the records and tests to perform. SFT tests were applied to all
participants after the initial warm-up, thus before starting their physical activity, to avoid
the effect of fatigue and differences in each group due to their different exercises. Before
the competition began, the Asian groups were analysed in a regional championship in
Shanghai (China). Vice Dean Ph.D. Zhu Dong of the Shanghai Sports University provided
the corresponding license to intervene in this event. The other group was analysed in
a senior category exhibition in Shanghai (China). Master Qingquan Fu (6th Generation
Master of the Yang style taijiquan and the President of the World Yong Nian Tai Chi
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Federation) provided the corresponding license to intervene in this event. All participants

signed informed consent.

Table 1. Sample size and distribution in the studies and analyses carried out.

Type of Activity Women % Men % No. of Individuals % of Individuals
Keep-Fit exercise (KF) 30 38.96 6 16.67 36 31.86
Tai Chi (TC) 21 27.27 6 16.67 27 23.89
Professional Tai Chi (PTC) 12 15.58 15 41.67 27 23.89
Sedentary Individuals (SI) 14 18.18 9 25.00 23 20.35
Total 77 36 113

Table 2 shows the characteristics of the exercise programmes performed by the three
intervention groups. Keep Fit included a 60-min session with exercises consisting of
strength, coordination and agility. The Tai Chi group also performed the routine for 1 h: the
first part consisted of structural and postural control, essential positioning and equilibrium;
the second part included standardised and characteristic forms; lastly, a flexibility and
mobility part was included. The Chinese group, practising long-life professional Tai Chi,
divided the activity during the whole day: 60 min in the morning with movements and
meditation; 60 min before lunchtime including essential exercise; and a non-predefined
time lapse at the end of the day focused on specific forms and flexibility.

Table 2. Characteristics of programs developed by the three active groups.

KF TC PTC
Hours training 43 13 110
per week
Training days 13 13 110
per week
Years of practice +4 +4 Lifetime
-Basic TC exercises -Morning chikung
-Warm up - ; ;
- -Body structure -Half day session: basic TC exercises,
Characteristics of -Upper and lower : . . .
. ) -Static and dynamic balance body structure, static and dynamic
physical exercise body strength
2. . -Postural strength and control balance, postural strength and control
programs -Agility and aerobic . £ fon: f .
endurance -Form training -Afternoon session: forms training,

-Upper and lower body flexibility = upper and lower body flexibility

Where KF = Keep-Fit exercise, TC = Tai Chi, PTC = Professional Tai Chi.

2.2. Exclusion and Inclusion Criteria

Inclusion criteria were: being 65 years old or older, participating in supervised classes
(Keep-Fit exercise or Tai Chi) over 4 years prior to the study or not practising any kind of
physical activity regarding the group considered sedentary. The exclusion criterion applied
to those who suffered any severe illness or ailment which hinders mobility.

2.3. Senior Fitness Test (SFT)

The Senior Fitness Test (SFT) is a battery of seven tests whose purpose is the functional
assessment of the physical capacity of the elderly [25]. This evidence-based and validated
test has been rectified to evaluate these parameters: upper and lower body strength, upper
and lower body flexibility, dynamic balance, agility and aerobic endurance.

The tests carried out consisted of the 30-s chair stand and 30-s arm curl, tests for upper
and lower extremity muscle strength, the back scratch and chair sit-and-reach tests for
upper and lower body flexibility and the up-and-go test for agility and balance.
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2.4. Statistical Analysis

The corresponding tests were applied using the statistical software IMB SPSS Statistics
25. The Student’s t-test was applied for independent samples to analyse gender and
nationality differences. In order to analyse the mean differences of the SFT tests, the
ANOVA statistical analysis of a factor was conducted if normal standards were met in
all groups. The Kruskal-Wallis test was used if normal standards were not met within
the group.

Regarding post-hoc tests, in the case of the ANOVA’s, the homoscedasticity assump-
tion was not met in all cases, so Welch's statistical test was calculated. Therefore, the Games
Howel statistical test was used as post-hoc testing. The Mann-Whitney U test was used for
non-parametric post hoc tests. The values were expressed as mean (SD), and p < 0.05 was
considered statistically relevant.

3. Results

Table 3 shows the anthropometric characteristics of the Spanish sample: a significantly
higher BMI—in particular, for women—was observed.

Table 3. Anthropometric differences in Spanish individuals according to gender.

Anthropometric Data

Women Men
Age (years) 7251 £7.43 7152 +7.74
Weight (kg) 65.96 + 11.78 74.40 4 8.06
Height (cm) 157.39 4+ 6.51 169.07 +4.21
BMI (kg/mz) 26.56 4+ 4.38 * 26.00 4+ 2.28

Mean values + SD. * = p < 0.05.

When comparing the Spanish sample with the Chinese sample in terms of anthro-
pometric measures, Chinese participants’ BMI was within normal weight ranges and is
significantly lower than the Spanish participants. (Table 4).

Table 4. Anthropometric differences between Spanish and Chinese individuals.

Anthropometric Data

Spanish Chinese
Age (years) 73.00 £ 7.51 67.59 +£ 3.06
Weight (kg) 68.02 £+ 11.53 64.68 £+ 8.34
Height (cm) 160.24 + 7.84 166.85 + 6.49
BMI (kg/mz) 2642 £3.96 * 23.19 £2.30

Mean values & SD. * = p < 0.05.

Considering the type of physical activity performed, Spanish participants practising
Tai Chi have a significantly lower BMI when compared to sedentary individuals and the
group that practises Keep-Fit exercise. (Table 5).

Table 5. Anthropometric differences according to the type of physical and/or sports activity.

Age (Years) Weight (kg) Height (cm) BMI (kg/m?)
SI 78.91 £9.01 70.69 £ 13.16 164.30 & 7.77 26.09 £ 4.08
KF 7125 £6.01 69.94 +£9.15 158.55 4+ 8.18 27.87 £3.70
TC 70.30 + 4.94 63.18 +£11.84 159.03 £+ 6.30 24.77 £ 3.60 *

Mean values £ SD. * = p < 0.05 regarding Keep-Fit exercise. Where SI = Sedentary Individuals, KF = Keep-Fit
exercise and TC = Tai Chi.

Regarding the SFT tests, Table 6 shows that the participants in the study who practice
Tai Chi have significantly better values in all tests when analysing the strength, flexibility of
arms and legs, and agility compared to sedentary elderly. Consequently, people belonging
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to the Tai Chi group are in the 100th percentile in the strength and flexibility tests, while
the sedentary individuals do not exceed the 50th percentile in any test.

Table 6. Differences in SFT tests according to the type of physical activity performed.

Tests Group Activity
Sedentary Individuals 10.13 £ 1.96
30-s chair stand (rep) Keep-Fit 17.17 +2.96 *
Tai Chi 2322 +3.08 %
Sedentary Individuals 13.26 +2.92
30-s arm curl (rep) Keep-Fit 21.19 +£3.45*
Tai Chi 2348 +3.42%
Sedentary Individuals —4.43 +5.88
Chair sit-and-reach (cm) Keep-Fit —1.93 + 546
Tai Chi 219+485%
Sedentary Individuals —2.94 £ 3.98
Back scratch (cm) Keep-Fit —243 +578%
Tai Chi 1.02 +4.46%
Sedentary Individuals 728 +£1.25
Up-and-go (s) Keep-Fit 464 +083%
Tai Chi 414 +£046%

Mean values + SD. * = p < 0.05 regarding sedentary individuals. = p < 0.05 regarding Keep-Fit exercise.
¥ = p < 0.05 regarding Tai Chi. Where rep = number of repetitions.

Thus, for the leg strength test, the two active groups, KF and TC, obtained significantly
better results than sedentary individuals. The results of those who practice Tai Chi exceed
the ones of the KF group, achieving a mean of 23.22 £ 3.08 rep (100th percentile) compared
to the 17.17 & 2.96 rep of the KF group (85th percentile) and the 10.13 £ 1.96 rep of the SI
group (25th percentile). Similar results were obtained in the arm strength and agility tests,
with values of the TC group in the 100th percentile in both tests and the KF group in the
95th percentile, much higher than the 13.26 £ 2.92 rep (40th percentile) and the 7.28 + 1.25 s
(25th percentile) achieved by the sedentary group in the two tests, respectively.

Significant differences in the TC group were observed in the flexibility tests of both
legs and arms compared to the other groups (KF and SI). In the leg flexibility test, the
individuals who practise Tai Chi achieve the value of 2.19 £ 4.85 cm (60th percentile) for this
test compared to the —1.93 £ 5.46 cm (20th percentile) of the KF group and —4.43 + 5.88 cm
(5th percentile) of the sedentary group. Nevertheless, in the arm flexibility test, the TC
group outperformed the participants of the KF and SI groups with 1.02 + 4.46 cm (80th
percentile) again compared to the —2.43 &= 5.78 cm (45th percentile) and —2.94 + 3.98 cm
(40th percentile) achieved by these groups, respectively.

Table 7 shows the comparison of the different SFT variables studied between the two
groups practising Tai Chi (amateurs vs. professionals/Spanish vs. Chinese individuals).
Both groups have percentiles above 60 in all tests whilst the Chinese people group showed
the most optimal values, having the 100th percentile in all tests. The main difference is
observed in flexibility tests between Spanish and Chinese. Chinese individuals obtained a
leg flexibility mean of 13.07 &= 3.99 cm (100th percentile) compared to 2.19 4= 4.85 cm (60th
percentile) achieved by Spanish individuals and a mean of 5.48 £ 3.50 cm (100th percentile)
in the arm flexibility test compared to 1.02 =+ 4.46 cm (80th percentile) achieved by Spanish
individuals. Strictly considering the statistics, Asian participants also outperformed in the
strength tests: (a) Asian participants achieved a mean of 30.22 £ 4.36 rep (100th percentile)
in the arm strength test, compared to the 23.48 + 3.42 rep (100th percentile) achieved
by the Spanish older adult; and (b) Asian participants achieved 27.70 £ 4.98 rep (100th
percentile) in the leg strength test compared to 23.22 + 3.08 rep (100th percentile) obtained
by Spanish participants.
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Table 7. Influence of professional vs. amateur Tai Chi practice on SFT tests.

Tests Mean Values £+ SD
30-s chair stand (rep) gi?;‘éss}; 227?.7%)2f43,)§%8¥
30-s arm curl (rep) 21131?2;552 32032428 f43_)3462¥
Chair sit-and-reach (cm) 21}31?2;2}; . 3233 i: jgg y
Back scratch (cm) g}})s;‘;ss}; ;4(;2 i:t345416¥
= b

Mean values =+ SD. Differences in Spanish vs. Chinese individuals: ¥ = p < 0.05. Where rep = number of repetitions.

Men and women were compared considering physical activities and absolute values
and percentiles. Both men and women who belong to the PTC group have better results in
all SFT tests than sedentary individuals and those who practice Keep-Fit exercise and those
with an amateur Tai Chi practice (Table 8). Furthermore, although there are significant
differences between men and women in this group, all of them fall in the 100th percentile.

Table 8. Mean values in percentiles of the different physical activities and the sedentary group for

SFT tests.
Mean Value (Percentile)
SFT Test
ests SI KF TC PTC
30-s chair stand (rep) g 1056 = 1.81 (20)  19.83 +£2.85%(85)  20.83 £1.72%(100)  28.40 + 4.48 *3b (100)
P ° 9.86+207 (15)  16.63 +2.72%(80)  23.90 +3.06 % (100)  26.83 + 5.62 * (100)
7 1356 £1.33 (25)  21.67+£393%(85)  22.67+3.72*(85)  31.20 + 3.00 *a (100)
30-s arm curl (rep) bit
9 13.07 £3.64 (40) 2110 +£340%(95)  23.71+£3.39*(100)  29.00 + 5.52 *3b# (100)
. g 6.88+£523(10) 583 +667(10)  —433+£488(25)  12.73 + 4.02 *ab (100)
hair sit-and-reach
Chair sit-and-reach (cm) Q 2854590 (15)  —115+494(25)  4.04+287*(75)  13.50 + 4.09 *3b (100)
Back scratch (cm) g _4844+419(55)  —508+4.86(5)  —4.91 +3.77 (55) 6.26 + 3.75 *3b (100)
9 ~1724+344(50) —190+587(50)  2.71 & 2.95* (80) 450 + 3.03 %2 (95)
Up-and-go (5) g 6.51 + 1.31 (25) 431+ 1.10 * (80) 428 + 0.46 * (80) 4.02 + 0.21 * (85)
p-and-g 0 7.77 + 0.96 (15) 470 +0.77%(80)  4.10 £ 0.45* (90) 3.76 + 0.39 ** (95)

Mean values & SD. * = p < 0.05 regarding sedentary individuals. ? = p < 0.05 regarding Keep-Fit exercise.
b = p < 0.05 regarding Tai Chi. * = p < 0.05 gender differences according type of activity. Where SI = Sedentary
Individuals, KF = Keep-Fit exercise, TC = Tai Chi, PTC = Professional Tai Chi and rep = number of repetitions.

No significant differences were found between men and women in the Spanish seden-
tary group. It should be noted that except in the arm flexibility test, the group is below
the 50th percentile in all tests. Likewise, there are no significant differences between men
and women in the KF and TC groups, whilst individuals practising Tai Chi had higher
percentiles than those in the KF group.

Finally, Table 8 also shows how physical activity practice improved the functional
capacities in both men and women regarding sedentary individuals being the continuous
practice is the most critical factor concerning those capacities. Thus, to practice Tai Chi
for 3 h a week—especially in women—significantly improved leg strength, arm and leg
flexibility, and agility.
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4. Discussion

The novelty of the present research relies on its capacity for unveiling the potential of
the Tai Chi practice and long-life physical exercise in terms of functional health, adherence,
enjoyment and motivation specifically aimed at seniors.

Research shows that seniors over 70 years of age practising Tai Chi, individualised
balance training and exercise control education report an overall improvement in their
quotidian activities and their lives in general. In addition, subjects reported greater confi-
dence in balance and movement and changed their usual physical activity to incorporate
the continuous practice of TC [26].

Compared to no intervention or other exercises, the present study found that Tai Chi
can significantly improve functional mobility and balance in the Tai Chi groups compared
to the other groups that received no intervention or other active therapies. Data suggest that
when mental and physical control is perceived to be enhanced, with a generalised sense of
improvement in overall wellbeing, older persons’ motivation to continue exercising also
increases. Diverse research highlighted the TC effects on physical fitness, wellbeing, and
general cognition in older adults who practice Tai Chi [27]. Moreover, research showed a
psychoemotional outcome related to the development of positive emotions results as well
as the emotional connections established in the practice of this martial art [28].

When comparing the group of Spanish individuals who practised Tai Chi or KF
with the sedentary group, those practising Tai Chi achieved significantly better results
for all SFT tests conducted. In particular, those practising Tai Chi achieved better results:
(a) compared to the sedentary individuals; and (b) compared to the results achieved by
the KF individuals in leg strength tests and the two flexibility tests. Additionally, those
individuals practising KF outperformed the Sedentary Individuals in the two strength
and agility tests. Therefore, accordingly to the current research and the literature, these
assessed activities would positively affect the performance of basic tasks by the elderly—
e.g., sitting down and getting up from a chair or climbing stairs, optimising typical self-care
flection movements and the ability to function independently [29]. When comparing these
results with similar studies for both genders, older adults who spend more than 4 h a
day sitting down (Sedentary Individuals) have worse results in balance, agility, walking
speed, strength and aerobic endurance tests [30-32]. The improved muscle strength among
the participants in the interventions groups is gripping, considering that muscle strength
naturally may decline with age. Maintenance of muscle strength may prevent loss of
functional dependence [33]. A systematic review reported that exercise might prevent falls
and fall-related fractures and reduce risk factors for falls in individuals with low bone
mineral density [33].

The current research demonstrated that individuals practising Tai Chi have a better
physical condition than those who practised KF or were sedentary. These results are
aligned with the literature: significant improvements were obtained in static and dynamic
balance, flexibility, and lower and upper body strength tests, as well as improvements
in cardiovascular endurance with a Tai Chi practice intervention [34]. Different non-
randomised controlled studies and observational studies also assessed this martial art to
treat body balance disorder or fall prevention, suggesting that its practice may improve
body balance in older people [35] and an added increase in cognitive function [36]. These
findings indicate that a short-term and intensive physical training program improves
the lower body physical function: for instance, dynamic balance and leg strength and
enhances the upper body physical function, fine motor control, and strength [37,38]. These
data are also higher for the individuals practising Keep-Fit exercise, as seen in other
studies [39], proving that this activity also improves the physical condition in older people
when comparing them with sedentary people. Still, our study demonstrated an enhanced
physical condition due to practising Tai Chi compared to KF.

Nevertheless, there are differences in our study group when compared with the results
obtained in similar samples. Another study [40] including a sample of Spanish people
over 80 was compared with the American SFT reference values: better strength and agility
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results and lower flexibility and resistance levels were observed in the Spanish individuals
than in the reference American population, not showing significant differences between
genders in the Spanish population. In turn, this fact can also be observed in the study
conducted [41] between Spanish and Serbian older women who practised different physical
activities: Serbian women showed better physical fitness, upper and lower body flexibility,
agility and aerobic endurance, i.e., better levels of physical condition and quality of life
than the Spanish women, differences attributed to the type of physical activity performed
by both groups.

Consistent physical training improves all aspects studied regardless of the participant’s
age: the present research shows how older people who have practised Tai Chi almost all
their lives and who, at the time of our study, were training for more than 10 h a week, have
a significantly higher physical capacity in all physical characteristics studied.

Similar research studying eventual differences in physical fitness and health in Asian
and European older adults shows significantly higher performance levels in motor skills—
i.e., aerobic fitness, strength and flexibility—for the Asian sample, aligned the significantly
higher results achieved by Chinese individuals in the strength and flexibility tests conducted
in our study [42]. Other authors [43] revealed similar differences by observing a consistently
lower incidence of self-reported falls in Chinese older people than in Caucasian older
people [44,45]. Therefore, a greater understanding of the health, behavioural and lifestyle
factors that influence fall rates in Chinese populations is required to elucidate fall prevention
strategies in older people. Older Chinese people frequently perform physical activities
with low and medium intensity, and maintaining an active lifestyle is a characteristic of
this population thus the better physical fitness of the Chinese group assessed in our study
may be related to practising Tai Chi throughout their lives [46].

Along these lines, policies aimed at promoting physical exercise and sports throughout
the whole lifecycle are needed in order to reduce the impact of the ageing process in modern
occidental societies and lessen the health inequalities caused by the lack of access to sports
facilities for the most vulnerable populations [47,48]. Our research suggests that Tai Chi
and other non-conventional sports and martial arts can be adapted and delivered to senior
and older populations and the whole society, offering an attractive and effective alternative
in terms of healthy ageing, functional health and socialization [49,50].

5. Limitations and Future Research Lines

The present research showed an analysis of the physical condition and functionality
of one of the most offered activities aimed at older persons, the Keep Fit, compared, as a
feasible alternative, with Tai Chi. The innovation of the study relies on the possibility of
studying the effects of a different lifestyle—i.e., the Chinese population—and the long-life
and continued physical activity, introducing an international sample of Chinese subjects
practising TC. The potential influence of the ethnicity and ethnic factors should be further
studied and will be assessed in future research. Considering that the present research
compares groups with very different profiles—i.e., Tai Chi professionals, older people who
exercise regularly, or sedentary persons—it is recommended for future research to keep
track of each training and quality of life of each sample. Whilst the improvement of health
indicators with the practice of physical activity and specifically of physical condition with
Tai Chi seems to be demonstrated. It is also considered necessary to address the exercise
recommendations for this population considering the structural co-determinants: spaces,
infrastructures, affordability and opportunities to socialise, enjoy and feel heard and seem
should be integrated within the general research and the public health programmes.

6. Conclusions

The present research shows how the practice of a physical activity aimed at older
persons significantly improves their physical condition. The practice of Tai Chi stands out
as physical activity compared to Keep-Fit or physical inactivity, significantly improving
physical condition for this age group. Considering the variety of physical activities recom-
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mended for seniors, Tai Chi outperforms Keep-Fit in the results, particularly within the SFT
tests outcomes. Specifically, long-life training of Tai Chi—as it is being practised among the
Chinese population—shows even more significant improvements in leg and arm strength,
upper and lower body flexibility, and agility. Our study reviewed effects on seniors’ well-
being and general cognition and the development of positive emotions with the practice of
Tai Chi. Therefore, there is a need to generate policies and strategies for promoting sports
and physical activity to reduce the ageing, adverse health and functionality consequences,
considering and tackling the structural co-determinants involved.
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Abstract: Older adults in lower socioeconomic status (SES) areas are the least active of all adult
groups but are often absent from physical activity research. The present study aimed to elicit
perspectives on acceptability of physical activity from older adults and physical activity providers in
lower SES areas. Semi-structured interviews were conducted with 19 older adults and eight physical
activity trainers/providers in lower SES areas. An inductive, multi-perspective Thematic Analysis
was conducted. Eight themes were identified that covered one or both groups’ perceptions of what
was important in ensuring acceptability of activity provision. Older adults perceived a lack of value
that was reinforced by lack of resources and unequal provision. Acceptability was hindered by
centralisation of facilities and lack of understanding of needs by facility management. Facilitating
social interaction within physical activities appeared key, thereby meeting multiple needs with fewer
resources. In conclusion, to increase acceptability of physical activity for older adults in low SES areas,
providers should address the lack of perceived value felt by many older adults. Equitable provision
of physical activities addressing multiple needs may allow older adults with limited resources to
be physically active without sacrificing other needs. Facilitating creation of social bonds may foster
maintenance of physical activities.

Keywords: inequality; ageing; deprivation; physical activity; exercise; acceptability; trainers;
providers; qualitative

1. Introduction

Physical activity provides multiple benefits for older adults, including lowered risk of
chronic illness and mortality, maintenance of cognitive and physical function, improved
mood, and increased quality of life [1,2]. However, physical activity declines with age [3],
with the majority of older adults (65+ years) in England not meeting current physical
activity guidelines [4]. People in the most deprived areas are twice as likely to be inactive
as those in the least deprived areas [5]. Furthermore, older adults in lower socioeconomic
status (SES) areas can experience greater environmental and individual barriers to engaging
in leisure-time physical activity than the general older adult population [6-9]. Despite
these factors, older adults in lower SES areas are often absent from qualitative studies
concerning both the concept of physical activity and engagement with behaviour-change
interventions to increase physical activity [10,11].

If the acceptability of behaviour change interventions is overlooked, their effectiveness
may be undermined [12]. Acceptability of health behaviour interventions has generally
been conceptualised as the level of tolerance required to undertake health interventions or,
more recently, the perceived appropriateness to those delivering or receiving a healthcare
intervention based on their cognitive and emotional responses [13]. However, physical
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activity differs from many health behaviours, such as screening and adherence to medica-
tion, as it may be viewed as a desirable activity of itself—a pleasurable way to spend time
connecting with others or reconnecting with oneself [14]. Acceptability of physical activity
is therefore a more nuanced concept, incorporating context, such as resources, setting,
delivery, experience, and meaning of physical activity, in order to determine individual
acceptability [10,11,15]. Hence, simply identifying older adults’ motivations, beliefs, and
barriers to engaging in physical activity (e.g., [16]) may pay insufficient attention to the
impact of context.

Those who provide or deliver physical activity (hereafter referred to as trainers/
providers) are key aspects of this context. King [8] noted that interpersonal approaches are
most effective for engaging older adults in physical activity, with an incremental, empathic
approach to delivery being highly acceptable [11]. It has been suggested that perceptions
of individual characteristics of trainers/providers (including attitude, age, experience,
training) influence engagement at the start of a physical activity programme as well as
maintenance of physical activity in the general older adult population [17,18]. However,
there has been little qualitative research into the experiences of those providing physical
activity to older adults in low SES areas, where greater barriers exist. For example, two
recent systematic reviews of the experiences of older adults regarding physical activity
found only 1 out of 17 studies included low SES adults [10,11].

To improve services and increase engagement, we need to better understand what con-
stitutes acceptable physical activity provision for older adults. We also need to understand
what those who provide and deliver physical activity services within low SES locations
perceive to be acceptable to older adults. The present qualitative study therefore aimed to
elicit and analyse the views of older adults living in lower SES areas around the acceptabil-
ity of engaging in physical activity to better inform future provision of physical activity
services within these areas. It also aimed to elicit and analyse what trainers/providers
perceive to be important in ensuring acceptability of activity provision for older adults
in lower SES areas. Gaining the perspectives of both groups allows different but related
issues to be examined concurrently, giving greater insight to the overall phenomenon as
well as triangulating the data [19].

2. Materials and Methods
2.1. Design

A multi-perspective design used semi-structured interviews to elicit views and expe-
riences of older adults and trainers/providers in relation to the acceptability of physical
activity services to older adults.

2.2. Participants

All participants were recruited from lower SES areas of Manchester, England, a city
which itself is deprived relative to much of the rest of the country. Fifteen areas within the
city were selected based specifically on the percentage level of deprivation that older adults
in those areas experienced [20] in order to target participants living and working in the
most relevant context for the study. In the eligible areas at the time of recruitment, between
38.5 per cent and 54.8 per cent of older adults were living in deprivation (compared to
the national English average of 18.1 per cent), where deprivation was based on factors
including crime risk, living environment, access to local amenities, and income [20].

Older adults were eligible to take part if they were aged at least 65 years, lived
independently in the lower SES areas described, had sufficient English language capability
for an interview, and could walk without stopping for 10 min without assistance (walking
aids permissible). Trainers/providers were eligible if they were over 18 and involved in
delivering physical activity classes or services to adults 65 years old and over in a paid
or voluntary capacity and in any of the specified lower SES areas. Purposive sampling
aimed for variation in the older adult sample in terms of activity levels, age, and residential
area, and for trainers/ providers, type of sector serviced, and type of activity provided.
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Service area data collection took place March—July 2015. Interviews were conducted
until data saturation was reached. Initial recruitment was publicised via age-related
charities, newsletters (research groups and local government), and libraries, together with
a snowballing approach where further possible participants were identified by those who
had already taken part. The first author visited coffee mornings, community social and
craft groups, and physical activity sessions aimed at older adults to enhance recruitment,
as face-to-face recruitment regarding physical activity research has been found effective in
the older adult population [21]. The first author was familiar with similar low SES settings
and seemed readily accepted by participants.

2.3. Procedure

Institutional ethical approval was granted. Eligibility was established and participant
information sheets delivered. Informed consent (including for use of anonymized quotes)
was gained prior to face-to-face interviews, which were conducted by the first author at
the participant’s home or work or at the first author’s university. The interviews consisted
of two parts: a structured questionnaire to obtain demographic and background data,
immediately followed by the semi-structured interview. No financial remuneration was
provided beyond travel expenses for those who attended the university. Data from previous
interviews were considered throughout in an iterative process, so emerging topics could
be addressed in later interviews. This process continued until data saturation became
apparent. Field notes were taken after interviews to retain context. Interviews lasted
31-95 min (median 61 min) and were audio-recorded.

2.4. Materials

The structured questionnaires covered demographic questions and included items
about physical activity levels and car ownership (older adults) and work role, delivery
sector, and physical activity type provided (trainers/providers). Older adults” physical
activity levels were established based on the amount of time (min per week) participants
self-reported spending on light, moderate, or vigorous physical activities: they were
denoted as highly active if they met the recommended guideline of 150 min of moder-
ate/75 min of vigorous physical activity per week plus worked on strength building and
flexibility [2], active if they met the 150 min of moderate/75 min of vigorous physical
activity per week and did not report engaging in strength/flexibility activities, somewhat
active if they did some moderate/vigorous physical activity per week but did not meet
the guidelines, and lower activity if they did not report engaging in any physical activity
beyond basic daily living.

Semi-structured interviews were facilitated by interview schedules focusing on factors
of acceptability of physical activity, updated as necessary with suggested topics from
ongoing interviews with both groups. The older adults’” interview schedule (see Supple-
mentary S1) included how participants felt about physical activity, their physical activity
levels, physical activity likes/dislikes, benefits or concerns, and local physical activity
provision. The trainers/providers’ interview schedule (see Supplementary S2) included
motivation for working with older adults and physical activity, what older adults wanted
regarding physical activity, local physical activity provision, barriers for older adults,
attendance and feedback received, and experiences of increasing older adults” physical
activity engagement.

2.5. Analysis

A Thematic Analysis was conducted to examine the experiences of the participants [22],
using data management principles of the Framework Approach [23]. This encouraged
breadth and depth in the exploration of the data by the research team whilst facilitating
transparent and accessible data management and a clear audit trail. The analysis was
conducted from a critical realist perspective; we sought the views and perceptions of
participants in multiple contexts to expand our understanding of the reality of the topic
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at hand (e.g., [24]). Interviews were transcribed verbatim, read repeatedly to achieve
familiarisation, and topics relevant to the research question were identified. Initial codes
were generated from both groups’ data concurrently and collated into a single hierarchical
coding framework of potential themes and sub-themes. Both explicit and latent themes
were explored by the whole research team, thereby incorporating the different work and
life experiences the team members brought to the study. Such experience included various
levels of previous work with older adults, with physical activity, and with qualitative
research. Additionally, the first author’s interest in this work was initially fuelled by her
own experience of growing up, living, and working in low SES areas and driven forward
by the powerful interactions with the participants themselves. In line with the Framework
approach, matrices were produced in Excel to facilitate thematic and case-based analysis,
with themes discussed and merged or split as necessary. The matrices assisted the analysis
through identification of patterns within the data, identifying links between same or dif-
ferent phenomena and any notable absence of such links [25]. Final themes were elicited
from analysis of such patterns and the interconnected nature of the themes (see Figure 1
for a thematic overview). Concurrent analysis allowed for a deeper exploration of each
theme from a multi-perspective stance and allowed cross-case analysis to also highlight
differences and similarities in perspectives.

Thematic Overview
Multi-Perspective Themes Uni-Perspective
Theme
Enjoyment | Familiarity | Flexibility | Identity | BeingValued | Tackling Group Multi- Conflation of Time
Disadvantage | Cohesion functionality & Energy
A
Coding Framework
Perception | OAs Perceived Importance | Facets of Lack of Resources | Understanding | Importance of Need for Different
of OAs in Perception Relevance of | of Social Enjoyment | in Low SES Areas | Today’s OAs Good Longer Term | Perceptions
Society of Selfin PA in Older Contact C ication Thinking for | of Time in
Relation to Age Around PA for OAs | OAsand PA | Older Age
PA & Aging
Sub-codes
Lack of Expectations Meaning of PA Desire for Intrinsic Felt impact of Relatability, Building trust, Awareness of | Time is energy,
volue, of OAs ability | for OAs, social enjoyment | funding cuts, Individualised Impact of advice moaintenonce | Reduced ‘doy’,
Old age = (own/others), | PA experience, interaction, (multi- Low SES areas pacing, around PA, factors Being given
slow down, Perceptions of | Flexibility Need friend to | faceted and | forgotten about, Support to Open ond around PA, enough time,
Societal own PA levels, | towards PA, go with, singular), Fear of loss of socialise, colloborative Impact of Seasonal
bias, Identity, Goals of OAsre | Word of Social existing services, Inclusivity, approach to changes of impact
Others’ Sense of loss PA, mouth, enjoyment, Greoter Permission to planning/delivering staff,
perceptions | or gain re PA Perceived Sense of Enjoy instrumental have fun, PA, Empowering
benefits, belonging to achieving, support required, Characteristics of | Importance of OAs
Concerns re PA group, Enjoy sense Utilising existing trainer/group feedback/closing the
Don’t want to | of purpose resources, leader, feedback loop,
joinin Need for Relevance of Clarity of
orgonisation, location communication
Lack of trust,
Sense of community

Key: OAs, older adults; PA, physical activity

Figure 1. Thematic overview showing relationship between themes and coding framework.

3. Results

Table 1 below shows sociodemographic data for all participants. Of the 19 older adult
participants, four identified as White Irish, one as British Pakistani, and 14 as White British.
Two married couples participated and were interviewed individually. Ten older adults
lived alone, 7 lived with their spouse, and two lived with other family members. Four
participants across three households had access to a car. Participants were categorized as
being highly active (n = 6), active (n = 3), somewhat active (1 = 3), or low activity (n =7)
based on self-reported physical activity.
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Table 1. Sociodemographic Characteristics of Participants.

Older Adults Trainers/Providers
. . L. n=19 n=_§8
Sociodemographic Characteristic Age in Years 67-94 Age in Years 30-62
M=744,SD=7.1) (M =43.5, SD =12.5)
n % n %
Gender
Female 15 79 5 62.5
Male 4 21 3 37.5
Marital Status
Married 7 36.8
Widowed 6 31.6 Not reported  Not reported
Divorced 3 15.8
Single 3 15.8
Education
Did not complete secondary 5 2.3
education ’ Not reported  Not reported
Completed secondary education 7 36.8
Further education 5 26.3
PhD 2 10.5

Of the eight trainer/provider participants, one was a volunteer, and the rest held paid
positions. Most trainers/providers (1 = 6) identified as White British (detailed breakdown
not provided to protect participant identity due to the relatively small participant pool).
Length of time working in physical activity for older adults ranged from 0.5 to 15 years
(M =5.64, SD = 4.73). The physical activities they offered included walking, Tai Chi, circuit
training, dancing, walking football, and seated exercises.

The thematic analysis produced eight themes: being valued, tackling disadvantage,
flexibility, familiarity, enjoyment, identity, group cohesion, and multi-functionality. A
further theme explaining differences in perception of time in older age was found in
the older adult sample alone and is discussed in detail in a separate publication [26].
Pseudonyms have been used for all quotes to preserve anonymity of participants. Gender,
age, and activity levels are noted for older adults, and gender, age, and role are noted for
trainer/providers.

3.1. Being Valued

A general lack of value of older adults in society was perceived:

This world isn’t built for old people [ ... ] nobody respects you [ ... ] You're given no
respect for what youve done. You know, it’s . .. I don’t know. I think it’s very sad because
we’ve got a lot that we could share with young people. But it’s got to be a two-way thing.
You know, they’ve got to build us in when, you know, these people with budgets. They ve
got to build us into that as well. You know, we’ve got to be brought into the equation and
then we’ve got a lot to share. (Linda, F, 68, Low activity)

This lack of value seemed exacerbated in low SES areas, where physical activities were
often provided in shared community facilities rather than the dedicated spaces available in
higher SES areas (e.g., tennis/golf clubs). There was a perception that older adults’ low-
revenue activities were more prone to cancellation than others in shared facilities: “Every
time that the pool is needed, it's always the [older adults’ aquafit] that get told “Your exercise is
cancelled”” (Kevin, M, 71, Highly active). Some trainer/providers tried to show older adults
that they were valued: “Talk to them, ask them how their day’s been. Ask them where they re
going after this. [ ... ] Listen to what they ve got to say” (James, M, 30, Trainer). Being offered
something perceived as being desirable to others, knowledge of substantial discounts, or
brand recognition increased acceptability:
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Zumba’s really popular, and that’s popular because it’s quite expensive normally to pay
for if you were just to go into a gym or whatever. So, when we put those on locally, they're
received well. Cos it’s something that they have heard about. (Emma, F, 33, Provider)

Lack of funding led to lack of marketing, resulting in some older adults perceiving
being overlooked in favour of other groups: “I've never seen an advert about senior citizens
swimming—there’s plenty of things about, you know, youngsters, school children, that sort of
thing” (Pam, F, 72, Low activity). Some trainers/providers understood this and felt a media
campaign normalising physical activity in older age would show they were valued, e.g.,
similar to the “This Girl Can” campaign [27]: “If they can do that for girls, why can’t they do it
for older people” (Jill, F, 40, Trainer).

3.2. Tackling Disadvantage

Older adults in low SES areas felt a strong sense of disadvantage, perceiving that those
in higher SES areas received more acceptable and desirable physical activities:

They won't bring [Tai Chil up here. They won't think of [people from local area] doing
things like that! [ ... ] they're the ones [in wealthier area] that’ll get it. We wouldn’t get
it, you know [ ... ] there’s not one place doing Tai Chi [in local area], there’s about three
places [in wealthier area] doing it. (Linda, F, 68, Low activity)

Funding cuts in low SES areas had resulted in the loss of local facilities: “We do miss
our swimming pool” (Sally, F, 78, Highly active); lack of services: “There’s nowhere round here
to dance” (Jo, F, 69, Low activity); and fear of loss of existing services: “I'm trying to envisage
what they, how they would access things and how they would go about it once [we] aren’t there”
(Emma, F, 33, Provider).

Lack of individual resources seemed to impact attending physical activity sessions in
low SES areas. Available transport was seen as unfit for purpose, with older adults feeling
they needed to leave classes early to ensure they did not miss transport and consequently
feeling vulnerable in unsafe neighbourhoods: “[They] started coming when they wanted, so I
was missing half the [class ... ] because I'd have to go outside and wait. And you don’t want to
be stood up there outside anything” (Linda, F, 68, Low activity). Those with access to private
transport did not have such issues with travelling to evening activities within low SES
areas: “Well not for where we would be going, because we’d only be going local, and I'd be driving[
... I door to door, yeah” (Diana, F, 71, Highly active).

Shared community resources were lost to other services, such as socialising spaces
becoming offices: “They used to go upstairs and have tea and biscuits [ ... ] you know what
it’s like, funding” (Jill, F, 40, Trainer). Trainers/providers found ways around their lack
of resources with innovative use of existing services, e.g., ending a walk at a free coffee
morning. However, the seeming inevitability of loss of services was also a focus within
some delivery in an attempt to prepare older adults in low SES areas to cope when such
loss occurred: “Ower the years, I've educated them. ‘So, if I can’t make it. If this building has to
close[ ... ]you know at home that you can do this’” (James, M, 30, Trainer).

Replacing community venues with centralised facilities outside the area did not seem
to be acceptable: “Merge them and make something bigger, and then you can put more funding into
that and make it more successful. But it just doesn’t work” (Emma, F, 33, Provider). Planners of
such centralisation appeared unaware of the disadvantages that a lack of personal resources
could have on older adults’ ability to attend a centralised facility: “To the leisure centre, their
thing was ‘Oh it’s only down the road.” And it is only down the road, but not to maybe an older
person who maybe doesn’t travel, or has walked there, or isn’t confident crossing main roads” (Katie,
F, 32, Provider).

3.3. Flexibility

Some providers mentioned that older adults seemed to lack flexibility around timetabling:
“If we have to change the instructor, or the time and the day, it kicks up such a fuss and we have
to be very sympathetic to that” (Katie, F, 32, Provider). Flexibility in older adults’ thinking
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around changing plans or incorporating physical activity into their routine was in fact
evident, particularly through first-hand experience: “But now I see that I can be active” (Al, M,
77, Highly active). However, flexibility could be disrupted when higher priority conflicts
occurred, such as family commitments: “I used to go walking, but it was a funny time. That
was on a Thursday. My daughter comes on a Thursday” (Julie, F, 72, Highly active). Some
whose working life had consisted of hard physical jobs also seemed to struggle with now
viewing physical activity as a leisure pursuit to be engaged in during their traditional
leisure time of the weekend: “I said, “Not Saturday! [when asked to go on a walk]” (Kath, E, 77,
Somewhat active).

3.4. Familiarity

Reframing unfamiliar movements with familiar terms improved acceptability of the
physical activity itself:

They couldn’t remember the names of the movements, so they made up their own names
and they were things like, “pulling the beer pump” or “changing the baby’s nappy,” or
“washing the car,” but it made them, it helped them understand the [Tai Chi] movements,
and as soon as that clicked in, that they renamed them, they could do the movements
really comfortably. (Phil, M, 46, Trainer)

Familiarity with trainers helped to build trust, and there was a keen sense of loss
when familiar trainers left: “It was really a smack in the teeth when she went” (Linda, F, 68, Low
activity). Social contact with familiar others seemed to be a primary driver for engaging in
physical activity: “Knowing people who go to it, that’s the main thing” (Sara, F, 74, Somewhat
active). Fear of rejection in unfamiliar places adversely affected acceptability: “If I sat there
for an hour on my own and nobody came near me [ ... |1 just couldn’t cope with that. So that’s
why [ don’t go” (Jo, E, 69, Low activity). However, some providers perceived a reluctance
to travel beyond their familiar council area (ward) as something ingrained within the low
SES community itself:

You find that they will go to something that’s very, very near to them. But if you put the
same class that they wanted on and you moved it to a different ward, they wouldn’t want
to travel. And that’s not always easy to put something on in every ward. So, you will get
that [ ... ] where they just won’t cross over [ ... ] I don’t know whether it’s because they
feel safe in their ward or if . .. they’re being a traitor? (Emma, F, 33, Provider)

3.5. Enjoyment

Providing and promoting opportunities for enjoyment was seen as key to acceptability:

Brand them as something else. Or put another spin on it, so people engage because it’s
social, it’s fun, it's friends. The health, the physical activity and everything else is a
by-product. That’s something that might be our aim, but that’s not how we sell it. (Frank,
M, 44, Trainer/Provider)

Life was not to be wasted on unenjoyable activities: “You ve got to enjoy what you're
doing, or otherwise don’t do it” (Sally, F, 78, Highly active). When a regular physical activity
was skipped, its absence was felt in both a lack of intrinsic enjoyment and also the lack of
positive side effects usually experienced: “You don’t have the same energy I don’t think [ ... ]
If I don’t go [swimming], I do miss going” (Shirley, F, 70, Active). Being immersed in physical
activity helped some older adults to stay focused and enjoy living in the moment: “It’s
fantastic ... I'm living in the present moment” (Al, M, 77, Highly active).

The anticipation of seeing friends and socializing within and around classes was
integral: “We enjoy one another’s company while we're doing it, so that’s the joyful part of it”
(Kevin, M, 71, Highly active); such social enjoyment could even help them to overlook
physical ailments: “You forget what’s wrong with you when youve got a crowd of people” (Grace,
E, 94, Low activity). Anticipated enjoyment of an activity could also help some older adults
to overcome environmental barriers in their low SES neighbourhood:
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They were selling drugs down there [ ... ] and [my friend] said, “I'm not going down
there anymore.” So, I started going, I got on my bike and went down on the bike on my
own, yeah, and didn’t mind cos I was enjoying it. (Mo, E, 89, Low activity)

For some older adults in low SES areas physical activity seemed to be a way to enjoy a
simple freedom: “It [cycling] feels like freedom to me, you know” (Diana, F, 71, Highly active);
something they felt they had not had much experience of in their working life and were
now being afforded through physical activities: “We were allowed to be ourselves. We were
given permission to have fun” (Olive, F, 70, Highly active).

3.6. Identity

How older adults in low SES areas identified with certain physical activities appeared
to be important, e.g., one participant indicated that they disliked walking as an activity but
were willing to join walks with a purpose (e.g., history, nature), as this participant noted
about dancing: “I've never been a dancer in my life [ ... ] It's not me. I don’t want to do it”; but
speaking on belly dancing: “So I went, and it was a good laugh” (Linda, F, 68, Low activity).

Identifying as physically active for some was related to hard physical jobs they no
longer felt capable of: “I think I'm past it” (Susan, F, 80, Low activity). Some did not equate
structured formal physical activity or exercise as something they would do in older age:
“Those days are over I think” (Sam, M, 67, Active), preferring activities such as walking
or gardening. For some, their sense of identity prevented involvement with activities
provided by older-adult-based services: “I don’t FEEL like a pensioner [ ... | it's just not for
me” (Olive, F, 70, Highly active). Others still very much identified as active people, but on
further investigation, they were referring to a sense of busyness in their schedule rather
than being overly physically active: “I don't think there’s anything more that I could really do, if
I think about it” (Kath, F, 77, Somewhat active).

3.7. Group Cohesion

Being part of a cohesive group was important for maintaining physical activity: “When
you're with people that you know, you're more encouraged to go, aren’t’ you? [ ... ] because if you're
on your own and you think, ‘Oh [ won’t bother, I'll leave it’” (Claire, F, 67, Somewhat active).
Providers spoke of the process of a room full of strangers becoming a cohesive group:

That’s a really lovely thing to see, when you start a new group, and you ve got all these
strangers around the room, and they kind of don’t know each other, or some of them
will know each other, and they don’t know what they’re doing, they don’t know what’s
expected. And then over a period of time, you see it, something happens, a kind of,
it settles, you know? It's like a cake in the oven, you know, isn't it? [laughing] You
put all the ingredients together, and then magically it turns into a cake. (Fiona, F, 61,
Trainer/Provider)

Group cohesion needed managing to incorporate new members: “It does stop other
people, if somebody doesn’t make you welcome, you stop the class from growing” (Sara, F, 74,
Somewhat active).

3.8. Multi-Functionality

Attendance at physical activity sessions addressed multi-functional needs for older
adults including social: “Well, 50 per cent is activity, and 50 per cent is sociability with the
people” (Sara, F, 74, Somewhat active); or leisure interests: “We [the walking group] go to
the science museum and the other museums, you know, and I like that kind of thing [ ... ] You're
absorbing knowledge as well, you see, and I find that interesting” (Liz, F, 74, Active). For others,
solitary physical activity was acceptable only if it also addressed other needs: “I'd walk
up to the shops on my own alright but not to go out for a walk on my own” (Mo, F, 89, Low
activity). Multi-functionality sometimes hindered the intensity of physical activity, as noted
by both trainers/providers and some more active older adults: “We struggle to maintain a
good walking pace when the people that walk with me are often interested in nature and stopping to
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observe things” (Mary, F, 62, Trainer/Provider); “It drags me down when you're walking slow,
waiting for people or walking in a group that’s not walking, if you know what  mean [ ... ]1
want the walk” (Diana, F, 71, Highly active). However, maintenance was encouraged due
to multi-functionality, e.g., walking to and from a sociable physical activity to meet social
needs despite weather stopping much of the session activity, ensuring that the routine of
attending was maintained and a couple of short walks still undertaken:

If it was pouring down with rain we wouldn’t say “Oh, we won't bother going to the
club” you know, we’d still [walk] round. I mean if it’s gardening, we wouldn’t go out in
the garden. We'd just sit there and have a cup of tea and a chat, you know, and then come
home. (Ben, M, 74, Low activity)

Lack of multi-functionality coupled with limited resources could result in older adults
in low SES areas pitting physical activity against other activities: “ ... more to do with
how that encroaches in my life balance of how much time I want to spend doing that, as against
something else that I want to do” (Sam, M, 67, Active).

4. Discussion

This study explored individual perspectives on older adults” acceptability of physical
activity provision from both older adults living in and trainers/providers working in low
SES areas. The eight themes produced together show the varied and complex issues related
to provision and engagement with physical activity for older adults in lower SES areas.
The older adults often felt disadvantaged and undervalued when comparing themselves
to older adults in higher SES areas and to younger people in general. Their sense of value
increased when they felt that their needs were taken into consideration and when they
were provided with physical activities deemed appealing to others.

Several studies have shown that reduced amenities and limited resources in low SES
areas negatively impact engagement in leisure-time physical activity [6-8,28]. In the present
study, trainers/providers working within low SES areas generally understood the negative
impact limited resources had on older adults’ ability to engage in physical activity and did
their utmost to make the older adults who attended feel valued by listening and providing
time for them all to talk, thereby providing social contact and promoting group cohesion.
However, they often felt powerless in the face of the apparent lack of such understanding
by facility management, who further compounded the disadvantages faced by older adults
living in lower SES areas by centralising physical activity services, cancelling classes with
little notice, and removing provision in low SES areas.

The feelings regarding inequality of provision in the current study are perhaps unsur-
prising, as it has been shown that parity of provision is often absent in low SES areas. A
study of the spatial distribution of facilities [29] found low/medium SES areas contained
fewer physical activity facilities overall and fewer free facilities than higher SES areas. A
Spanish study [30] found such a lack of local convenient facilities negatively impacted the
physical activity levels of older women (but not older men or younger adults) in lower
SES areas. The lack of societal value older adults in lower SES areas experienced in the
current study was stark when their classes were the first to be cancelled, when current
provision was taken away, and when attractive provision was offered in more affluent
neighbourhoods by the same provider but not in their neighbourhoods. Furthermore, the
removal of vital social facilities within municipal buildings in low SES areas further illus-
trated the seeming lack of understanding of older adults’ needs by facility management.
To feel disregarded in such a manner was no inducement to engage in physical activity
even though some trainers/providers tried to equip older adults with the knowledge to
continue independently should local provision close. Trainers/providers also tried to
tackle lack of social facilities as best they could with innovative use of existing free services,
but such opportunities were rarely available. Furthermore, the removal of opportunities to
socialise around physical activity sessions in the lower SES area facilities added further
to the inequality by reducing the multi-functionality of the event, where older adults
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with limited resources may be forced to choose between attending a socially or physically
beneficial activity.

The issue of these limited resources needs to be addressed in order to tackle such
disadvantage. Lack of access to private or public transport, together with centralised
services moved further afield, requires greater expenditure of both time and energy merely
to attend a physical activity session, making engagement challenging for those with limited
resources [26]. Furthermore, as noted in the current study, the impact of unreliable transport
was compounded by feelings of vulnerability in unsafe neighbourhoods, again reducing
the acceptability of attending physical activity sessions for many. It should be noted that,
even though all participants lived in lower SES areas, actual level of income was not
recorded in the current study. Given this, some participants may have had greater funds
that increased their possible access to private transportation and other amenities further
afield. The relationship between neighbourhood safety and leisure-time physical activity
has been reported as a barrier to physical activity for older adults in low SES areas [9].
Some older adults in the current study suggested that the pleasure they derived from
sessions was enough for them to overcome such environmental barriers but not for others
they knew.

The perceived added value of group activities for lifestyle behaviour change has been
noted as more important for low SES older adults than those of higher SES [28]. The
current study suggests that facilitating strong social bonds and group cohesion helped
older adults to maintain regular physical activity, perhaps due to a perceived obligation to
group members [28]. Promotion of the social aspect of group physical activities may help
older adults in low SES areas to identify more with the pleasure of leisure-time physical
activity rather than to see it as hard work, something that many have had enough of.
Although we did not collect data on how many physical activity classes or other social
classes participants in the current study attended per week, such information may illustrate
further the preferences for engaging socially or not within this target population. Social
physical activity sessions did seem highly acceptable in low SES areas across the majority
of participants regardless of their activity levels. This suggests that more sociable provision
may encourage more older adults to leave their house, which is itself positively associated
with higher levels of physical activity [7]. Focusing on social aspects rather than physical
aspects of provision was also seen to be more acceptable to older adults in low SES areas by
the trainers/providers who worked there, both in practice and in marketing. Such findings
are in line with social goals being more relevant motivators to being physically active for
older adults than younger adults [31].

4.1. Strengths and Limitations of Study

The multi-perspective aspect of this study gives insight into issues of acceptability
of physical activity provision from both older adults and trainers/providers delivering
physical activity in lower SES areas. This approach allowed us to see different facets of the
same issue in an understudied context, which could inform future provision. The study was
conducted in a city that is ranked third highest for deprivation in England [20] and recruited
in areas with higher deprivation for older adults within that city. This use of an objective
measure of SES for recruitment area took into account salient environmental and household
issues specific to the study population, without experiencing possible underreporting
of sensitive information, as can occur with individual measures of SES [32]. However,
there was a broad range of education among older adult participants, with the majority
having secondary school education or lower but two participants having PhDs. Collecting
household income data may have illustrated differences in individual circumstances.

Older adults’ activity levels used to describe the sample were defined in accordance
with recommended guidelines; however, their self-report has limitations of lower accuracy
compared to objective measures [33]. Although purposive sampling resulted in wide
range of activity levels within older adults and a wide range of work sectors within
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trainers/providers, there was low gender and ethnic diversity. These latter two factors
somewhat limit the insight gained, as does the focus on urban areas.

4.2. Implications

These findings suggest that providing multi-functional desirable physical activities
that focus on fun, social, or leisure interests may allow older adults with limited resources
to be physically active without sacrificing other desired activities. This approach may also
capture more inactive older adults simply looking for fun, social activities who would not
necessarily be drawn to a purely physical activity but who may nevertheless experience the
health/wellbeing benefits as a by-product. Consistent, familiar, local provision may reduce
expenditure of financial, physical, and mental resources whilst retaining social networks
and encouraging maintenance of physical activity. Further research is required to confirm
and quantify these findings in a larger, more diverse sample.

5. Conclusions

The present research sets out multiple facets of physical activity provision that are
linked to acceptability of physical activity to older adults in low SES areas. To increase
acceptability of physical activity for older adults in low SES areas, providers should
address the lack of personal perceived value felt by many older adults. Equitable provision
of physical activities addressing multiple needs (e.g., social, hobbies) may allow older
adults with fewer resources to be physically active without sacrificing other needs. Such
provision needs to be social, familiar, and enjoyable, so it may be perceived as a leisure-time
activity. Facilitation of social interaction creates strong social bonds, potentially fostering
maintenance of physical activities. Addressing these issues is likely to produce greater
acceptability and thereby greater engagement in physical activity in this population.
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Abstract: Healthcare professionals have a key role in promoting physical activity, particularly among
populations at greatest risk of poor health due to physical inactivity. This research aimed to develop
our understanding of healthcare professionals knowledge, decision making and routine practice
of physical activity promotion with older adults. A cross-sectional survey was conducted with
practicing healthcare professionals in general practice, physiotherapy, occupational therapy and
nursing in Ireland and Northern Ireland. We received 347 eligible responses, with 70.3% of all
respondents agreeing that discussing physical activity is their job and 30.0% agreeing that they have
received suitable training to initiate conversations with patients about physical activity. Awareness
of the content and objectives of national guidelines for physical activity varied considerably across
the health professions surveyed. Less than a third of respondents had a clear plan on how to
initiate discussions about physical activity in routine practice with older adults. Assessment of
physical activity was not routine, neither was signposting to physical activity supports. Considering
the COVID-19 pandemic and its implications, 81.6% of all respondents agreed that healthcare
professionals can play an increased role in promoting physical activity to older adults as part of
routine practice. Appropriate education, training and access to resources are essential for supporting
healthcare professionals promotion of physical activity in routine practice. Effective physical activity
promotion in healthcare settings has the potential for health benefits at a population level, particularly
in older adult populations.

Keywords: physical activity; healthcare professionals; older adults; theoretical domains framework;
policy; behaviour change

1. Introduction

The health benefits of physical activity for older adults are well established [1]. There
is strong evidence that physical activity contributes to increased physical function, reduced
impairment, independent living, and improved quality of life in both healthy and frail older
adults [2]. International guidelines recommend that all older adults (65+ years) should aim
to do at least 150-300 min of moderate intensity or 75-150 min of vigorous intensity aerobic
activity throughout the week, with muscle strengthening and multicomponent balance
training on 2 or more days per week [3]. In addition to recommending that all older adults
should undertake regular physical activity, these guidelines also emphasize the benefits to
older adults of ‘moving more” and sitting less throughout the day, as doing some physical
activity is better than none [3]. However, for many older adults, ageing is defined by rapid
declines in levels of physical activity, loss of mobility and functional independence, and
premature morbidity [4]. Therefore, this stage of life represents an important period for
promoting physical activity to improve functions of daily living and slow progression of
disease and disability [5].

Effective national action to reverse trends in inactivity across the life course requires a
‘systems-based’ approach, with action across different sectors [6]. As part of this approach,
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healthcare services can play an important role by implementing systems for patient assess-
ment and counselling, and by strengthening the provision of and access to opportunities
and programmes that enable older adults to increase their levels of physical activity [7].
Healthcare professionals play a central role in the promotion of a variety of health be-
haviours and are ideally positioned to promote physical activity [8]. Evidence suggests
that they can positively impact patient behaviour by routinely assessing physical activity
levels and by using brief practical interventions (advice or counselling on how to initiate
and maintain healthy behaviours) with links to community-based support for behaviour
change [9]. These are key actions in promoting health enhancing physical activity to reduce
the incidence of chronic disease and/or to manage a range of chronic conditions and weight
maintenance [10]. Indeed, recent healthcare policy developments on the island of Ireland
(Ireland and Northern Ireland) recognize that preventing and reducing chronic disease
across the life course by addressing inactivity (amongst other modifiable risk factors) re-
quires a cultural shift on improving health and wellbeing through strategies that focus on
health promotion and disease prevention [11].

Enhancing our understanding of current practice in relation to physical activity promo-
tion in the health services is crucial to inform the development of evidence-based strategies
for improving uptake of policy into practice. Previous research suggests that healthcare
professionals instigate brief physical activity interventions opportunistically in a quarter of
appropriate instances [9] and there is a disparity between the development of guidelines
for physical activity and their dissemination and integration into routine clinical practice
for many healthcare professionals [12-14]. Barriers to physical activity promotion have
been reported by healthcare professionals, including lack of awareness, expertise, and lack
of time and incentive [8]. It is unclear what level of knowledge around physical activity
exists across a broad range of healthcare professionals on the island of Ireland, and to
what extent physical activity promotion with older adults is involved in decision making
in routine practice. This research is therefore focused on developing our understanding
of healthcare professionals approaches to promoting physical activity to older adults in
Ireland and Northern Ireland by evaluating their knowledge of current physical activity
guidelines and exploring the factors which may influence their clinical judgements and
decision making in promoting physical activity to older adults in routine practice. As this
research took place during the COVID-19 pandemic, healthcare professionals perceptions
of the implications of the public health and social measures for older adults’ levels of
physical activity, and their resultant behaviour(s) related to physical activity promotion
with older adults in routine practice were also explored.

2. Materials and Methods
2.1. Sample and Eligibility

This was a cross-sectional study of practicing healthcare professionals in general
practice, physiotherapy, occupational therapy and nursing in Ireland and Northern Ireland
in 2020. Healthcare professionals who were not registered to practice in one of these
four professional groups, those who were retired, working outside of Ireland or Northern
Ireland, or who did not have clinical contact with older adults (defined as >65 years) as
part of routine care were excluded from the study.

2.2. Survey Tool

A 43-item (3-section) survey was developed using the theoretical domains framework
(TDF). The TDF is an integrative framework of theories of behaviour change developed to
identify influences on healthcare professional behaviour in the implementation of evidence-
based recommendations [15]. It has been used extensively to identify barriers and facilita-
tors for individual uptake of evidence-based practices and for implementation design and
research [16].

Section 1 of the survey captured demographic and employment data as well as health-
care professionals self-reported levels of physical activity, knowledge of physical activity
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guidelines and awareness of resources to facilitate knowledge and practice development.
Section 2 assessed TDF domains of healthcare professional’s behaviour in assessment,
discussion, and prescription of physical activity in routine practice. Healthcare profession-
als perceptions of the implications of the COVID-19 pandemic on older adults’ levels of
physical activity and views on the role of physical activity promotion to older adults in
light of the pandemic were also examined. Section 3 of the survey used clinical vignettes
(3 for each healthcare profession) to enable healthcare professionals to self-report routine
practice in relation to physical activity promotion with older adults. Analysis and findings
for Section 3 of the survey are reported in a separate publication.

2.3. Survey Piloting and Procedure

A research project advisory group (N = 10) participated in pilot testing, refinement,
and approval of the survey. This group included appointed representatives of the Royal
College of General Practitioners in Northern Ireland and the Irish College of General
Practitioners in Ireland; the Chartered Society of Physiotherapy in Northern Ireland and
the Irish Society of Chartered Physiotherapists in Ireland; the Royal College of Nursing
in Northern Ireland and the Department of Public Health Nursing in Ireland; and the
Royal College of Occupational Therapists in Northern Ireland and the Association of
Occupational Therapists Ireland. The survey was live for a 2-month period from mid-
August to mid-October 2020, during which time the link to the survey was promoted
through focused email distribution and promoted widely on social media.

2.4. Data Analysis

All eligible returned surveys were included in the analysis regardless of missing data;
consequently, the number of total responses for each survey item is varied. Descriptive and
explorative analysis of the data were performed using IBM SPSS V.24 (IBM Inc., Armonk,
NY, USA). Descriptive statistics were used to describe data from the survey reporting
frequencies of responses. Pearson’s chi squared tests were used to compare knowledge of
guidelines for physical activity with assessment, discussion, prescription, and signposting
of physical activity in routine practice. Knowledge of the guidelines was classified by
dividing the participants into two groups: (1) those who correctly recalled three specific
components of the physical activity guidelines for older adults (number of minutes per
week of moderate intensity physical activity, vigorous intensity physical activity, and the
number of days of strength, balance, and flexibility activities recommended for optimal
health benefits); and (2) those who indicated that they did not know the guidelines, or
who incorrectly recalled one or more specific component of physical activity guidelines for
older adults. Statistical significance was set at p value <0.05.

3. Results
3.1. Participant Characteristics

In total, 573 responses were received. Of these, 143 did not meet the inclusion criteria,
and a further 83 did not complete components of the survey required to be included
in subsequent analysis. A total of 347 respondents met the inclusion criteria and their
responses were included in subsequent analysis. Participant characteristics are presented
in Table 1. Of the respondents, 44 (12.7%) were male and 299 (86.2%) were female. Three
quarters of respondents (74.4%) were healthcare professionals practicing in Ireland. Nearly
half of all respondents (49.0%) were physiotherapists. The proportion of all respondents
who reported that they had 26+ years of practice experience was 27.4% (n = 95). Most
respondents worked in the public sector (80.7%, n = 280). The proportion of respondents
who achieved the recommended level of moderate intensity physical activity over a week
was 40.6% (n = 141).
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Table 1. Characteristics of survey participants.

All Respondents General Practice Physiotherapy Occupational Therapy Nursing
N % N % N % N % N %
Professional Affiliation
General practitioner 36 10.4
Physio-therapist 170 49.0
Occupational therapist 103 29.7
Nurse 38 11.0
Gender
Male 44 12.7 14 38.9 22 12.9 8 7.8
Female 299 86.2 20 55.6 147 86.5 95 92.2 37 97.4
Prefer not to say 4 12 2 5.6 1 0.6 1 2.6
Years qualified
0-5 39 112 18 10.6 21 20.4
6-10 52 15.0 4 11.1 24 14.1 22 214 2 5.3
11-15 59 17.0 5 13.9 31 18.2 19 18.4 4 10.5
16-20 49 14.1 6 16.7 30 17.6 10 9.7 3 7.9
21-25 53 15.3 7 19.4 32 18.8 8 7.8 6 15.8
26+ 95 274 14 38.9 35 20.6 23 223 23 60.5
Healthcare setting
Primary 128 36.9 27 75 61 35.9 32 31.1 8 21.1
Secondary 62 17.9 7 19.4 32 18.8 17 16.5 6 15.8
Other 157 45.2 2 5.6 77 45.3 54 524 24 63.2
Health sector
Public 280 80.7 33 91.7 141 829 83 80.6 23 60.5
Private 46 13.3 3 8.4 23 13.5 13 12.6 7 18.4
Other 21 6.1 6 3.5 7 6.8 8 21.1
Region
Northern Ireland 89 25.6 14 389 59 34.7 10 9.7 6 15.8
Ireland 258 744 22 61.1 111 65.3 93 90.3 32 84.2
Total 347 100.0 36 100.0 170 100.0 103 100.0 38 100.0
Physical activity levels *
Active 141 40.6 18 50.0 76 44.7 32 31.1 15 395
Inactive 205 59.1 17 47.2 94 55.3 71 68.9 23 60.5
Total 346 99.7 35 97.2 170 100 103 100 38 100

* Measured by Single Item Metric [17].

3.2. Knowledge, Understanding and Use of Physical Activity Guidelines

Responders were asked how aware they were of the content and objectives of national
guidelines in their jurisdiction. Of all respondents, 42.7% (n = 148) (62.9% of physiothera-
pists, 34.2% of nurses, 22.2% of general practitioners and 19.4% of occupational therapists)
agreed that they were aware of the content and objectives of national guidelines for physical
activity in their jurisdiction (Table 2). Of all respondents, 35.4% (n = 123) agreed that they
were aware of the content and objectives of national guidelines for physical activity for
older adults in their jurisdiction. The percentage of those that ‘agreed” varied considerably
across the healthcare professions surveyed (Table 2).
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Responders were also asked about their knowledge of three specific components
of physical activity recommendations for older adults (number of minutes per week of
moderate intensity physical activity, vigorous intensity physical activity, and the number
of days of strength, balance, and flexibility activities recommended for optimal health
benefits). Of all respondents, 61.1% (n = 212) reported that they knew how many weekly
minutes of moderate intensity physical activity were recommended for older adults, and
38.6% (n = 134) of all respondents reported that they knew how many minutes of weekly
vigorous intensity physical activity were recommended for older adults. However, when
prompted, 49% (n = 170) correctly recalled the number of minutes of moderate intensity
activity, and 27.4% (n = 95) correctly recalled the number of minutes of vigorous activity.
54.2% (n = 188) of all respondents reported that they knew how many days per week
older adults were recommended to perform strength, balance, and flexibility training.
The proportion who correctly recalled the number of days when prompted was 51.6%
(n =179). Of all respondents, 24.5% (n = 85) correctly recalled all three specific components
of physical activity guidelines for older adults (Table 2).

Most respondents (64.6%) agreed that physical activity guidelines have a place in
routine practice. However, only 26.5% of physiotherapists, 15.8% of nurses, 14.0% of
occupational therapists, and 5.6% of general practitioners agreed that there is sufficient
time allocated to implement physical activity guidelines for adults/older adults in day-to-
day work (Table S1).

3.3. Awareness of Resources

Of all respondents, 47.6% (n = 165) (64.1% of physiotherapists, 47.4% of nurses, 33.0%
of occupational therapists and 11.1% of general practitioners) reported that they were
aware of resources to facilitate their knowledge development and practice of assess-
ment/discussion/prescription of physical activity with patients as a part of routine care.
The most frequently cited resources included government health department websites, pro-
fessional body websites and health profession specific websites, and training programmes
and research projects with online physical activity resources and toolkits (Figure 1).

Training programs & Research projects

Community programmes
Charitable organisation/foundations & Not for

profit organisations

Professional body & Health profession specific
websites

World Health Organisation & International
Colleges and Societies websites

Department of Health & Government Public
Health websites (Rol/NI/UK)

0 20 40 60 80 100 120
Figure 1. Resources accessed by participants for knowledge development of physical activity promotion.

3.4. Theoretical Domains of Health Professionals Behaviour

Table S1 shows the theoretical domains of healthcare professional’s behaviour in
assessment, discussion, and prescription of physical activity in routine practice.
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3.4.1. Assessment of Patient’s Physical Activity Levels

Responders were asked about their use of screening tools to measure patients’ physical
activity levels. Nearly half of all respondents (48.7%, n = 169) reported that they ‘never’
formally assess whether a patient is active or inactive as part of routine practice. The
proportion who reported that they ‘sometimes’, “usually’, or ‘always’ assess whether a
patient is active or inactive was 40.0% (n = 139). A variety a functional assessment tools
(e.g., the Timed Up and Go (TUG) test, 6-min walk test), questionnaire based (e.g., General
Practice Physical Activity Questionnaire (GPPAQ)) and device-based measures of physical
activity (e.g., pedometers) were reported. Having knowledge of three specific components
of physical activity guidelines for older adults was significantly associated with formally
assessing whether a patient is active or inactive as part of routine practice (Table S1).

3.4.2. Discussing Physical Activity with Patients

Responders were asked if they considered it a part of their professional role to promote
physical activity to patients. Most respondents (70.3%, n = 244) agreed that discussing
physical activity with patients was part of their work as a healthcare professional. Many
(74.1%, n = 257) ‘agreed’, or ‘somewhat agreed’ that it was easy to remember to discuss
physical activity with patients (74.1%, n = 257) and that they were confident that they
could discuss physical activity as part of routine practice even when the patient was
not motivated (72%, n = 250) or when there was little time (63.8%, n = 221). Overall,
30.0% of all respondents (n = 104) agreed that they had received suitable training to
initiate conversations with patients about physical activity. This percentage was higher for
physiotherapists (44.1%) (Table S1). We found that 36.1% of general practitioners, 21.4% of
occupational therapists, and 23.7% of nurses did not agree that they have received suitable
training to initiate conversations with patients about physical activity.

3.4.3. Discussing Physical Activity with Older Adults

Most respondents (68.0%, n = 236) agreed that discussing physical activity with older
adults was part of their work as a health professional, with the majority ‘agreeing’, or
‘somewhat agreeing’ that it is something they do automatically (67.6%, n = 233) and is
useful (82.4%, n = 286). Many ‘agreed’, or ‘somewhat agreed’ that they were aware of how
to initiate conversations about physical activity with older adults (83.5%, n = 290), that
they had the skills to initiate conversations with older adults about physical activity (80.1%,
n =278) and that it was something that they typically did within their organization (72.1%,
n = 250). There was a significant association between having knowledge of three specific
components of physical activity guidelines for older adults and initiating conversations
with patients about physical activity as part of routine practice (Table S1). However, even
though many respondents agreed that that they intended to discuss physical activity in
their next consultation/appointment with an older adult as part of routine care (55.0%,
n =191), fewer agreed that they had a clear plan on how to initiate discussions about
physical activity in routine practice with older adults (30.5%, n = 106).

3.4.4. Physical Activity Prescription and Signposting

Responders were asked how often they refer/signpost patients through referral pro-
grammes or community-based schemes. We found that 12.1% of respondents ‘always’
signposted patients to other physical activity services (i.e., exercise referral programmes/
community-based physical activity initiatives). Having knowledge of three specific com-
ponents of physical activity guidelines for older adults was significantly associated with
signposting patients to other physical activity services as part of routine practice (Table S1).
Most physiotherapists (64.1%), occupational therapists (63.1%), general practitioners
(61.2%), and 50.0% of nurses reported that they ‘sometimes’ or “usually’ signposted patients
to other physical activity services. The physical activity services that they ‘sometimes’, ‘usu-
ally’, or ‘always’ signposted to patients included exercise referral programmes; community-
based active retirement groups; community-based healthcare professional follow-up (e.g.,

81



Int. ]. Environ. Res. Public Health 2021, 18, 6064

fall prevention groups, community physiotherapy/occupational therapy services); online
self-management groups/virtual classes and resources. Most respondents (68.6%) agreed
that assessing/discussing/prescribing physical activity with an older adult as part of
routine practice would benefit the public health agenda. 23.3% of occupational therapists,
21.1% of nurses and 2.8% of general practitioners agreed that they were supported to use
physical activity assessment/discussions/prescription in everyday practice. This number
was higher for physiotherapists (38.8%).

3.5. Older Adults’ Physical Activity and the COVID-19 Pandemic

To explore healthcare professionals understanding of the potential impact of pub-
lic health restrictions on older adults’ levels of physical activity, and their resultant be-
haviour(s) related to physical activity promotion with older adults in routine practice,
the following questions were asked (see Table 3). The proportion of all respondents who
indicated that the public health and social measures introduced to prevent the spread of
COVID-19 had reduced older adults’ levels of physical activity was 71.2%, and considering
this, 81.6% of all respondents agreed that healthcare professionals can play an increased
role in promoting physical activity to older adults. Overall, 84.7% stated that they were
‘more likely’ (47.8%), or the ‘same as usual’ (36.9%) to discuss physical activity with older
adults as part of routine practice considering the COVID-19 pandemic and its implications.

Table 3. The COVID-19 pandemic: implications for older adults’ physical activity.

All General . Occupational .
. Physiotherapy Nursing
Survey Question Answer Respondents Practice Therapy
N % N % N % N % N %
Agree 247 712 20 556 123 724 79 767 25 658
Somewhat agree 52 15.0 5 13.9 27 15.9 11 10.7 9 23.7
Public health and social measures Neither agree nor
introduced to prevent the spread of disagree 6 17 2 56 1 06 2 19 ! 26
COVID -19 have reduced older adults’ -
levels of physical activity Somewhat disagree 6 1.7 3 3.8 2 1.9 1 2.6
Disagree
Not stated 36 10.4 6 16.7 19 11.2 9 8.7 2 53
Yes 283 81.6 24 667 145 85.3 87 845 27 711
In light of the COVID-19 pandemic—do

you think that health professionals can No 5 14 2 5.6 6 35 1 L0 2 5.3
play an increased role in promoting Don’t know 21 6.1 3 83 6 58 6 158

physical activity to older adults?
Not stated 38 11.0 7 194 19 11.2 9 8.7 3 7.9
More likely 166 47.8 12 333 79 46.5 56 544 19  50.0

Considering the COVID-19

pandemic—how likely are you to Same as usual 128 36.9 15 417 64 37.6 35 340 14 368
discuss physical activity with older Less likely 16 46 3 83 7 41 3 29 3 79

adults as part of routine practice?
Not stated 37 10.7 6 16.7 20 11.8 9 8.7 2 5.3

4. Discussion

Healthcare professionals play a pivotal role in educating patients about the benefits of
being more active and motivating their patients to engage in a more active lifestyle [18,19].
In this study most respondents agreed that discussing physical activity is their job (TDF
domain: Social /Professional Role and Identity), and that it is easy to remember to do (TDF
domain: Memory, Attention & Decision processes). However, the majority had not received
suitable training in initiating discussions about physical activity with patients (TDF domain:
Skills). Our survey also shows that many healthcare professionals are unaware of current
guidelines for physical activity in older adults (TDF domain: Knowledge)—one in four
correctly answered questions about the content of these guidelines, and less than a third
of respondents had a clear plan on how to initiate discussions about physical activity in
routine practice with older adults (TDF domain: Behavioural Regulation).
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The results of this survey have identified a range of theoretical domains that can
be targeted to support healthcare professionals in their role of promoting active lifestyle
change with patients. In particular, the domains of Knowledge, Skills and Behavioural
Regulation were identified. These domains map directly onto the ‘Capability’ component
of the COM-B model of behaviour change [20]. Building healthcare professionals” ‘Capa-
bility” to promote physical activity in routine practice through ‘Knowledge’ development:
appropriate education on guidelines for physical activity in prevention and treatment of
disease is essential. In this study, having a detailed knowledge and recall of physical activ-
ity guidelines for older adults was associated with formal assessment, initiating discussion,
and referral/signposting to physical activity services as part of routine practice. Building
capability through ‘Skill’ development: relevant training on initiating discussions/brief
interventions to support patients with behavioural change (perhaps through motivational
interviewing) is equally important. Evidence suggests that brief practical interventions by
clinicians may improve short and long-term engagement with active lifestyles [21] and that
components of motivational interviewing are central to this approach as a theory consistent
and evidence-based technique to strengthen an individual’s motivation for change [22].

The recently introduced Making Every Contact Count (MECC) strategy places the
responsibility for providing brief (and opportunistic) interventions on all healthcare pro-
fessionals who may have patient contact in Ireland and Northern Ireland. By integrating
MECC at the initial /undergraduate level it is planned that brief interventions will become
central to many consultations [23]. In this survey most respondents were fully qualified
with regular patient contact for more than 6 years, which suggests that continuing educa-
tion/professional development on physical activity promotion will be crucial to maximise
their impact on and support for sustained behaviour change with their patients. This
finding is consistent with other studies that have highlighted the need for postgraduate
training for healthcare professionals to address health behaviour change [23,24], but also
the need to integrate physical activity training and its relationship with health at an under-
graduate level. Several reports indicate that this issue is now receiving greater attention in
undergraduate curricula [25,26].

Many healthcare professionals surveyed never formally assess whether a patient is
active or inactive as a part of routine practice. In part, this may reflect the level of training
and support that healthcare professionals surveyed have received on physical activity
promotion broadly, and on physical assessment more specifically. The routine assessment
of physical activity (and sedentary behaviour) in the health system is the basis for the
surveillance of physical inactivity as a risk factor [27]. Assessing a patient’s level of physical
activity can provide a valuable insight into health status and is an essential first step that
can lead to important intervention opportunities, if appropriate. Those who reported that
they assess physical activity and/or functional status in older adults used a variety of tools
and resources. Whereas the use of tools to support the systematic screening and delivery
of brief interventions is recommended, some have advocated the use of a standardised
physical activity tool as a “vital sign’ in patients’ consultations, that should be a standard
of care for all patient visits with the potential to highlight inactivity and prompt a brief
intervention (counselling or referral) [28].

Few respondents ‘always’ signposted patients to other physical activity services (i.e.,
exercise referral programmes/community-based physical activity initiatives). The majority
reported that they did this ‘usually” or ‘sometimes’. Raising awareness of community
resources (passive or active signposting) or prescribing activity as a means of referral
is seen as a ‘formal’ acknowledgement of the problem (inactivity) and provides both a
legitimacy to the issue and an opportunity to do something about it. Previous research
has suggested that patients ‘like” the option of being connected to resources on specific
physical activity opportunities by a health professional, to consider and potentially follow
up on [29].

How the topic is raised and linked to a patient’s specific health conditions is central to
patient acceptance to the topic [29], highlighting again the need for specific and ongoing
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education and training on initiating discussions and delivering brief interventions as part of
routine care. Research suggests that the ‘motivation’ provided by a healthcare professional
is key to whether a patient accepts offers of being signposted to community physical activity
opportunities [30]. The potential for patients to meet with people in similar circumstances
from the wider community to engage in physical activity can provide an opportunity to
build relationships and a supportive solution to increase activity levels [31]. Social support
is important for the adoption and maintenance of physical activity, particularly for older
adults [32].

The role that healthcare professionals play in promoting physical activity as part
of routine care, and the support that they provide for older adults will be increasingly
important in addressing the fall-out from COVID-19 on older adult’s health. It is likely
that the proportion of the older adult population inactive and at risk from disease and
disorders related to inactivity will have increased [33]. Those who are socio-economically
disadvantaged, frail, living with multimorbidity or disability or living in residential care,
may have been disproportionately affected [34].

Strengths and Limitations

This study captured views from a diverse range of healthcare professions. To the
authors” knowledge, this is the first study to have completed this type of analysis across
the island of Ireland. The TDF was utilised as an evidence-based method for identify-
ing individual and organisational determinants of health professionals’ behaviour and
decision-making. In this context, questions used within the questionnaire had established
content validity and extensive piloting and pre-development work, which with the input
of an expert advisory group, improved the overall validity of the final survey. The ques-
tionnaire was distributed through professional body networks across the island of Ireland
and the number of valid responses (conceivably affected by the COVID-19 pandemic,
during which healthcare professionals were facing unprecedented demands on their time)
compares favourably to other studies conducted with healthcare professionals. However,
consideration should still be given to the generalisability of the survey findings. Selection
bias is an issue that needs to be considered in this context, as it is possible that healthcare
professionals who are interested in and utilise physical activity in routine practice were
more motivated to participate. The smaller number of respondents from general prac-
tice and nursing (relative to physiotherapy and occupational therapy) is also a potential
limitation of the research.

5. Conclusions

Healthcare professionals have a key role in the promotion of physical activity as part
of a whole-systems approach. This is highlighted in the strategic objectives of National and
International Policy.

This study has shown that healthcare professionals consider it a part of their role to
discuss physical activity, and many reported that it was feasible to initiate discussions
about physical activity even in the face of commonly reported barriers (little time avail-
able/patient not motivated).

Successful implementation of physical activity promotion in routine practice will have
substantial health benefits at a population level, particularly for older adults who stand
to benefit the most from increasing levels of activity. However, continuing education and
training is essential to support healthcare professionals’ knowledge and skill development
if they are to be successful in this role.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/10

.3390/ijerph18116064/s1, Table S1: Theoretical domains of healthcare professionals’ behaviour in
assessment, discussion, and prescription of physical activity in routine practice.
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Abstract: Healthcare professionals (HCPs) have a key role in promoting physical activity, partic-
ularly among populations at greatest risk of poor health due to physical inactivity. This research
explored HCPs” knowledge, decision making, and routine practice of physical activity promotion
with older adults. Furthermore, it aimed to enhance our understanding of the supports that HCPs
need to effectively promote physical activity in routine practice across a wide range of healthcare
professions, settings, and sectors. Semi-structured online interviews were completed with HCPs
between November 2020-March 2021. Data were first analysed by coding instances within the
transcripts, mapping onto relevant Theoretical Domains Framework (TDF) domains utilising a de-
ductive thematic analysis approach. The data were then analysed utilising an inductive approach to
thematically generate explanatory subthemes within the identified domains. Participants (n = 63)
included general practitioners (15.87%), occupational therapists (30.16%), physiotherapists (38.10%),
and nurses (15.87%) from the island of Ireland (Ireland and Northern Ireland). Of those interviewed,
10 (15.87%) were male and 53 (84.13%) were female. Two thirds (65.08%) were HCPs practicing
in Ireland. Domains and subthemes related to the application of physical activity, and emergent
themes on developing practice to support the application and integration of physical activity in
routine practice are discussed. HCPs identified that focused education, appropriate training, and
access to tailored resources are all essential to support the promotion of physical activity in routine
practice. For such supports to be effective, a ‘cultural shift’ is required in HCP training and health
service provision to adopt the growing evidence base that physical activity promotion must be part
of disease prevention and treatment in routine practice. HCPs highlighted a range of areas for service
development to support them to promote physical activity. Further research is required to explore
the feasibility of implementing these recommendations in routine practice.

Keywords: physical activity; healthcare professionals; older adults; theoretical domains framework;
policy; behaviour change

1. Introduction

International guidelines recommend that all older adults (65+ years) should aim to
do at least 150 min of moderate intensity or 75 min of vigorous intensity aerobic activity
throughout the week, with muscle strengthening and multicomponent balance training on
2 or more days per week [1]. For older adults meeting international physical activity recom-
mendations, there is a significant reduction in the risk of all-cause mortality, Alzheimer’s
disease, and incident depression [2]. In addition to recommending that all older adults
should undertake regular physical activity, these guidelines also emphasise the benefits of
even small increases in physical activity and less time spent sedentary throughout the day;,
prompting the “move more, sit less” message [1]. However, for many, ageing is defined by
rapid declines in levels of physical activity, loss of mobility and functional independence,
and premature morbidity [3]. This stage of life therefore represents an important period
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to promote physical activity to improve functions of daily living and slow progression of
disease and disability [4].

Physical activity promotion has increasingly been recognised as a priority for public
health supported by the development of policies and interventions [4]. These actions recog-
nise that addressing inactivity requires a ‘whole of society” approach, with action across
different sectors [5]. Key strategic objectives of this ‘systems-based” approach in the health
sector are to implement and strengthen systems of patient assessment and counselling on
increasing physical activity and reducing sedentary behaviour by appropriately trained
healthcare professionals (HCPs) [5] and to enhance the provision of, and opportunities for,
appropriately tailored programmes and services aimed at increasing physical activity in
older adults [6].

HCPs are well placed to promote physical activity through both structured and
opportunistic contact [7,8]. They serve as influential sources of information and guidance
with a wide range and number of patients and frequently engage with those in most need
of physical activity advice, e.g., people with type 2 diabetes, depression, joint and back
pain [2,9]. Integrating physical activity counselling and referral as part of routine brief
interventions in primary healthcare systems is identified as a ‘best buy” in public health
with proven effectiveness in decreasing the burden of non-communicable diseases and
improving quality of life [2,10].

While the promotion of physical activity should be a core competence for all primary
healthcare professionals [11], challenges exist, such as time constraints, perceived lack
of patient engagement, and competing priorities [12]. In addition, there is a recognition
of the need for greater teaching in this area at both undergraduate and postgraduate
levels [12], and for the provision of additional in-service training and evidence-informed
resources to support effective promotion of physical activity in routine practice [13]. Our
own research in this area identified a need for continuing professional education and skill
development [14], and while programmes have been introduced to develop knowledge of
how to carry out a brief intervention with patients or service users, there is still a broad
recognition of the need for further supports in this area to enable HCPs to effectively assess,
counsel, and support their patients to increase levels of physical activity [14-16].

This research sought to develop our understanding of the supports (individual and
structural/organisational) that HCPs need to effectively promote physical activity (through
assessment, discussion, and prescription) in routine practice with older adults. Further-
more, this research aimed to enhance our understanding of knowledge (how it is developed
and implemented in practice) and decision making (barriers/facilitators and models of
good practice in physical activity promotion) in relation to physical activity promotion as
part of routine care with older adults on the island of Ireland (Ireland and Northern Ireland).

2. Materials and Methods

This qualitative study was the third phase of a broad programme of research com-
prising a systematic review of reviews, a quantitative survey, and this qualitative follow-
up. The systematic review of reviews (Phase 1) provided a comprehensive and systematic
overview of epidemiological evidence from previously conducted research to assess the as-
sociations of physical activity with physical and mental health outcomes in older adults [2].
Phase 2 involved a cross-sectional survey of HCPs” knowledge and routine practice of
physical activity promotion with older adults on the island of Ireland (Ireland and Northern
Ireland) [14]. The purpose of this qualitative component (Phase 3) was to build on the
survey findings to further enhance our understanding of HCPs’ knowledge and decision
making in relation to physical activity promotion and explore HCPs” own views on the
supports that are needed to effectively apply and integrate physical activity promotion in
routine practice across a wide range of healthcare professions, settings, and sectors.
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2.1. Design and Sampling

This qualitative component used semi-structured, online interviews. Respondents
(general practitioners, occupational therapists, nurses, and physiotherapists) from the
previous survey (Phase 2) were asked if they consented to future contact from the research
team [14]. Those who agreed were e-mailed an invitation to participate (including par-
ticipant information sheet and consent form). Other participants were recruited through
professional bodies for general practice, physiotherapy, nursing, and occupational therapy
on the island of Ireland. A purposive sampling method was used to ensure that each pro-
fession was represented. Sampling continued until there was a consensus by the authors
that theoretical and content saturation had occurred. A total of n = 63 HCPs participated
(see Table 1). The study was conducted according to the guidelines of the Declaration of
Helsinki and independently peer reviewed.

Table 1. Characteristics of interview participants.

All Interviewees

N %
Professional affiliation
General practitioner 10 15.87
Physiotherapist 24 38.10
Occupational therapist 19 30.16
Nurse 10 15.87
Gender

Male 10 15.87

Female 53 84.13

Years qualified

0-5 2 3.17
6-10 10 15.87

11-15 12 19.05

1620 20 31.75

21-25 8 12.70

26+ 11 17.46

Healthcare setting

Primary 44 69.84
Secondary 5 7.94

Other (e.g., residential) 14 22.22

Health sector

Public 55 87.30

Private 7 11.11
Other 1 1.59

Region

Northern Ireland 22 34.92

Ireland 41 65.08
Total 63 100

2.2. Data Collection

An interview schedule was developed and pilot tested by the research team based
on the key theoretical domains explored in the survey which identified, in particular, the
domains of Knowledge, Skills and Behavioural Regulation [14]. The schedule included
questions on key topics related to national guidelines for physical activity for older adults;
knowledge and practice of assessment/discussion/prescription of physical activity with
patients as part of routine care; perceived opportunities to promote physical activity in day-
to-day practice; the supports (individual and structural/organisational) that HCPs need to
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effectively promote physical activity (through assessment, discussion, and prescription)
in routine practice, and questions related to implications of the COVID-19 pandemic on
routine practice and views on the role of physical activity promotion to older adults in
light of the pandemic. Analysis and findings of interview data related to the COVID-19
pandemic are reported in a separate publication.

Semi-structured interviews, lasting 30-45 min, were conducted by C.C. (who is experi-
enced in qualitative methods), using an encrypted online phone service (Zoom) between
November 2020-March 2021. Written and verbal informed consent was obtained prior to
commencing the interview. Interviews were digitally recorded and coded audio files were
transcribed verbatim. Any identifiable information was removed from coded transcripts.

2.3. Data Analysis

Data were analysed using NVivo software (version 12.0 Plus, QSR International,
Melbourne, Australia). To establish an understanding of the application and integration
of physical activity promotion in routine practice for HCPs, the data were first analysed
by coding instances within the transcripts, mapping onto relevant Theoretical Domains
Framework (TDF) domains [17], utilising a deductive thematic analysis approach. The
14-domain TDF is an integrative framework of theories of behaviour change which has been
used to identify influences on HCP behaviour in the implementation of evidence-based
recommendations [17] by analysing the social, environmental, cognitive, and affective
influences on HCP practice [18]. The data were then analysed by utilising an inductive
approach to thematically generate explanatory subthemes within the identified domains.
One researcher (C.C.) conducted the coding of all transcripts, mapping of sub-themes, and
data synthesis. A second researcher (R.O.) independently analysed a random sample of
the interviews (20%). Any differences were discussed, and a consensus reached to ensure
appropriateness of coding and mapping. The STROBE Checklist was used to guide the
reporting of items to be included in reports of cross-sectional studies [19].

3. Results

A total of 63 individuals participated in the interviews, at which point no new emerg-
ing themes were identified. Participants included general practitioners (15.87%), occupa-
tional therapists (30.16%), physiotherapists (38.10%), and nurses (15.87%) from the island
of Ireland. Participant characteristics are presented in Table 1. Of those interviewed,
10 (15.87%) were male and 53 (84.13%) were female. The majority of those interviewed had
16-20 years of practice experience (31.75%, n = 20). The proportion of those interviewed
who reported that they worked in the public sector was 87.3% (n = 55) and two thirds
(65.08%) were HCPs practicing in Ireland.

A summary of domains and subthemes related to knowledge of physical activity and
application to routine practice, and area(s) for potential knowledge/practice development
are presented in Table 2. Emergent themes on developing practice to support the application
and integration of physical activity promotion are presented in Table 3. Additional HCP
quotations coded during data analysis are presented in Supplementary Table S1.

In this section, we provide an overview of the emergent domains and subthemes from
the analysis of interview data grouped under ‘applying’ and ‘integrating” physical activity
promotion to routine practice.
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Table 3. Healthcare professionals’ quotations for emergent themes on developing practice to support the application and
integration of physical activity promotion.

Area of Support Identified Exemplar Quotation

"And so, if part of our role is to preserve life and the easiest way to do that and one of the
cheapest ways is by promoting a healthy lifestyle . .. So, it would be in the government’s
interest and in medical schools’ interest and things like that to be putting funding and
resources into those, into raising awareness’ (RoIGP4).

Investing in prevention

‘I think money is just, I'm simplifying it, but I think that if you want to get, you know if the
planners are saying, you know, moving, being active is going to be good for your health, it’s
Incentivising physical activity in routine going to be saving money in the long . .. it’s going to be good for people’s health, which is the
practice most important, but it’s going to save money on hospitals, on medications down the line, well
then we should invest in it, and if we’re going to task professionals with promoting it, we
should pay them’ (RoIGP2).

In general practice . . .

‘Put the resources in a practice, like the MDT scheme, that helps them, that enables them. If
you have a local resource, get them to come out to your practice and talk to you about it,
rather than dumping them with a big bundle of papers’ (NIGP3).

Promoting community-practice linkage In the acute setting ...
‘... like it would be great to have the knowledge about everything that’s available in your
catchment. But the reality is that that doesn’t really happen, and a lot happens in the
community that in the acute setting you’re not aware of. Likewise, things happen in the
acute setting that the community aren’t aware of, I think it needs to be a bit broader than,
you know, just limited to your own environment’ (RoIN7).

In general practice (focused training)

‘... practical educational sessions that would be tailored to general practice, that would be
based on the consultation. So, it would be a kind of a simulated workshop based on GP
consultations, where you're basically demonstrating how this is done. A case-based
simulation—active one-hour session that would be based locally for GPs and where GPs
would be rewarded for going by getting CPD. Ultra-focused. It’s not trying to do everything,
and maybe the GP gets one skill and one practice-based tool out of it and no more” (RoIGP2).

In Nursing (training and resource development in residential care)

“... but some education, very practical, quick, easy, instructional maybe, multimedia, videos,
laminated cards, about how we can introduce physical activity into everyday activities would
be really, really helpful and I think it would be really beneficial to residents’ physical and
mental health’ (RoING).

Training development

In Physiotherapy . ..

"... good governance and clear training and ongoing CPD and you know, it's a challenging
area. But I think it's a really needed area. And I think if you're looking to really you know,
the gold standard and really improve, this is one really nice way of doing it’ (RoIP3).

For support staff (healthcare assistants)

‘I think even general staff like healthcare assistants, particularly on a rehab ward. I think
there should be some type of training for them, and I know there’s staff pressures and stuff,
but I think probably education would be a big thing and training for unqualified staff, to
support with that gap in-between therapy’ (NIOTS5).

“Yeah, so we need the service, so the health services to introduce physical activity competency
as, I suppose, a quality indicator or an area, a specific area of work in health professionals’
assessment in treatment of staff. So, it needs to be very explicit in terms of, you know, it
being a core component of patient interventions, but we also need the professional bodies to
Practice development actually, I suppose include it as a competency in terms of professional practice’ (RoIN3).

"And I think if your standards and your compliance was measured those standards and that
included how you integrate physical activity into the daily care that you deliver, and how you
report on that in terms of your nursing documentation and your record keeping, I think that
would go a long way to making sure that it became part and parcel of what we do” (RoING).
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Table 3. Cont.

Area of Support Identified Exemplar Quotation

Service provision

‘I think unless there is more education, it will probably be like a status quo. I think it takes an
education programme as to the importance of mobility. But unless they improve the staffing
levels and improve the education, I think they could quite quickly be neglected” (NIN1).

Physical activity awareness campaign for

staff (and public)

Supportive public health campaigns

“... so you've got the public health champions and, you know, people, well-known sports
stars promoting it and then you've got GPs on as well giving that message so that what the
GP is doing is part of a greater movement for the good, and the GP is tying into it and it’s
natural and it feels easy and good and right to tie into that’ (RoIGP2).

NIGP: Northern Ireland-based general practitioner; RoIGP: Ireland-based general practitioner; NIN: Northern Ireland- based nurse; RoIN:
Ireland-based nurse; RolP: Ireland-based physiotherapist; NIOT: Northern Ireland-based occupational therapist.

3.1. Applying Physical Activity to Routine Practice

At the beginning of each interview, HCPs were asked about their knowledge of
physical activity guidelines in their jurisdiction, how and where they got their knowledge
of physical activity and health, and how they felt this knowledge applied to routine practice.

3.2. TDF Domain: Knowledge
3.2.1. Emergent Subtheme: Knowledge and Understanding of the Benefits of Physical
Activity for Patients” Health

There was a broad recognition of the benefits of physical activity for patients” health,
across a range of both physical and mental health conditions that present in routine practice,
and this was a consistent subtheme irrespective of healthcare setting, whether that be in
the acute setting, in the community setting, or in residential care.

3.2.2. Emergent Subtheme: Source(s) of Knowledge Development

Several participants referred to current programmes designed to develop knowledge
and application of brief interventions in routine practice (e.g., Making Every Contact
Count), and more broadly, participants reported a wide range of sources to support their
knowledge development. These represented: online resources, conferences, seminars, and
webinars; professional bodies, societies, faculties, and associations; professional networks,
and special interest groups (see Table 2).

3.2.3. Emergent Subtheme: Initial and Continuing Professional Education

Many HCPs acknowledged that their fundamental awareness of the role of physical ac-
tivity in prevention and treatment of disease did not come from their undergraduate/initial
education and training, and more specifically, that there is a need for continuing profes-
sional development (CPD) in relation to promoting physical activity for older adults” health.
Many HCPs discussed how an interest in physical activity in general, and in the role that
physical activity plays in health more specifically, had helped to define their continuing
knowledge development.

3.2.4. Emergent Subtheme: Knowledge of Physical Activity Guidelines

Knowledge of physical activity guidelines varied considerably amongst HCPs. Some
reported that they were aware of but could not recall specific components of the guidelines.
Others reported that they utilise the guidelines daily and integrate them into every patient
consultation (where appropriate). Most HCPs identified that using guidelines for physical
activity in routine practice required a tailored approach, which followed initial discussions
with a patient about their levels of physical activity or was contingent on their professional
judgement and decision making in relation to how physical activity could be assessed,
discussed, and prescribed with each patient.
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3.3. TDF Domain: Belief about Consequences

Several HCPs cited their belief in the benefits of physical activity and exercise for both
patients” health and their own health. For example,

‘... but I suppose we believe, I think that’s the thing, I have no doubt of the benefits of
exercise. And I even say it myself, even going back to my student days, I can remember
people saying that they studied better when they were physically fitter. And I think there’s
... s0 I think the whole mind and body thing, it helps both, is very true’ (NIGP2).

3.4. TDF Domain: Social/Professional Role and Identity
3.4.1. Emergent Subtheme: Social Identity

Many HCPs acknowledged that being physically active (and being seen to be physi-
cally active) was a part of their social identity and that their perceived position of social influ-
ence and responsibility can be utilised to positively motivate patients to change behaviour.

3.4.2. Emergent Subtheme: Professional Identity

A subtheme that was consistently discussed was that promoting physical activity in
routine practice should be a part of every HCP’s job. Several HCPs identified that profes-
sional boundaries/roles (actual and perceived) may present a barrier to the application of
physical activity to routine practice, and that there is potential for service development in
some healthcare settings in addressing these barriers, so that all HCPs feel supported to
apply physical activity to their routine patient care.

3.4.3. Emergent Subtheme: Organisational Support for Physical Activity Promotion

Several themes emerged from interviews related to actual and potential organisational
(structural) support(s) for the application of physical activity in routine practice. For exam-
ple, multi-disciplinary team (MDT) working was valuable to applying physical activity
to routine practice. This was a consistent theme across healthcare settings, sectors, and
regions (see Table 2 and Supplementary Table S1). Furthermore, a ‘culture” of promoting
physical activity at a departmental/organisational level was important to ensuring the
effective application of physical activity promotion to routine practice. Several HCPs
highlighted that there was still scope for improvement in addressing physical activity per
se in comparison to other health promotion areas addressed in routine practice.

3.5. Integrating Physical Activity in Routine Practice

The emergent domains and subthemes for integrating physical activity promotion in
routine practice are outlined and discussed below under patient assessment, discussions
with patients about physical activity, and prescribing physical activity.

3.6. Patient Assessment

HCPs were asked about assessing levels of physical activity with patients in
routine practice.

3.7. TDF Domain: Skill
3.7.1. Emergent Subtheme: Assessing Physical Activity as Part of Routine Practice

In general, assessing physical activity in routine practice, across all healthcare pro-
fessions, followed an informal approach, relying on a conversation between HCP and
patient to establish a patient’s levels of physical activity, with several HCPs identifying the
adoption of a more ‘formal’ assessment as an area for (potential) CPD. Assessing physical
activity as a ‘Vital Sign” was discussed. More specifically, general practitioners (GPs) identi-
fied this as a concept that could contribute to the promotion of physical activity in their
routine practice.
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3.7.2. Emergent Subtheme: Assessing Functional Status

Assessing functional status with patients was notably more structured, which may
reflect the principle aims of restoring and management of functional status in falls pre-
vention and preserving independence in activities of daily living that were discussed by
many HCPs.

3.8. Discussions with Patients about Physical Activity

HCPs were asked how often they discussed physical activity with patients, how they
initiated the conversation, and what were the barriers and facilitators to discussions about
physical activity in routine practice.

3.9. TDF Domain: Memory, Attention, and Decision Processes
Emergent Subtheme: Models of Consultation

Several HCPs reported that they were guided by how the consultation unfolded, and
the rapport that was developed with the patient during the consultation as to whether
to discuss physical activity. Several discussed strategies to address common barriers that
patients may put forward to not wanting to engage with physical activity and also discussed
that routine promotion of physical activity was reinforced by positive patient feedback.

3.10. TDF Domain: Environmental Context and Resources
3.10.1. Emergent Subtheme: Barriers to Physical Activity Promotion in Routine Practice

A number of individual level (patient), organisational (waiting lists/caseloads/staff
resource), and societal (cultural role of physical activity) level barriers were identified
across the health professions to the routine integration of physical activity promotion in
discussions with patients (See Table 2). For example, a patient’s engagement (or perceived
engagement) with physical activity promotion was identified as a potential barrier to the
integration of physical activity in routine patient care.

A lack of time to routinely integrate physical activity in patient consultations, lengthy
patient waiting lists, and large caseloads was a commonly cited theme. Limited resources
(e.g., staffing levels) were also identified as barriers which impact the capacity of HCPs
to effectively integrate physical activity promotion in routine care, and for older adults
in particular, several HCPs identified that a barrier was the ‘cultural’ role that physical
activity plays in the lives of many older adults on the island of Ireland (see Table 2).

3.10.2. Emergent Subtheme: ‘Physical Activity” or ‘Exercise’ as Part of Routine Care

There was a general lack of clarity and consistency with the terms used interchange-
ably, and several HCPs identified the need to differentiate between the terms ‘exercise’
and ‘physical activity” with patients as ‘exercise’ has potential negative connotations for
some older adults. Several HCPs identified a need to develop the context for its use in
discussions with patients in routine care, and several HCPs identified a need to address the
correct use of terminology as a potential area for further CPD. One participant highlighted
a professional body scheme (physiotherapy) which was developed to address this,

‘... there was a campaign over the last few years and it was about you know, ‘hate
exercise, love activity’. That exercise is not just for the people who go to the gyms and
take part in triathlons, but it can be incorporated into life’ (NIP2).

3.11. Prescribing Physical Activity

HCPs were asked about physical activity prescription, referral, and community prac-
tice linkage. As most interviews took place during the COVID-19 pandemic, participants
were asked to reflect on “typical’ practice prior to the pandemic and reflect on their experi-
ences of prescribing physical activity as part of routine practice.
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3.12. TDF Domain: Environmental Context and Resources
3.12.1. Emergent Subtheme: Exercise Is Medicine

The theme that ‘exercise is medicine’ arose in several interviews with HCPs, with the
discussions typically involving the role that both the individual and the wider community
can take in promoting physical activity to improve health.

3.12.2. Emergent Subtheme: Practice-Based Resource

The MDT structure was highlighted as important for both integrating physical activity
in routine care and for promoting community-practice linkage.

3.12.3. Emergent Subtheme: Social Prescribing

The importance of having a ‘community navigator’, either within the structure of the
MDT, as part of the wider integrated care partnership or embedded in the community was
highlighted in several interviews as important for the integration of physical activity in
routine care, with one HCP highlighting a networking opportunity as a potential mech-
anism to facilitate knowledge translation of service provision at a community level (see
Supplementary Table S1).

3.12.4. Emergent Subtheme: Community-Based Resource

The range and availability of community-based resources for HCPs to refer into
was highlighted as a significant facilitator in integrating physical activity in routine
care, whether that referral was to another community-based HCP, or to an established
community-based programme run by a range of providers that had sufficient and ap-
propriate structures in place to support patients. It was highlighted frequently that a
well-developed and resourced program can have significant benefits for increasing partici-
pation in older adults, for example,

“We were told that older people wouldn’t come in for the exercise class. We were told they
just don’t do it. And I think by the end of our last class, we would have run three classes
over a week and had 45 patients in’ (RoIP15).

However, it was also clear that the range and availability of community-based re-
source(s) varied considerably between practices and communities, from state-of-the-art
facilities to little or no access to onward referral.

3.13. Developing Practice to Support the Application and Integration of Physical
Activity Promotion

Several areas for potential service development were highlighted that could support
HCPs to integrate (or further integrate) physical activity into routine practice. HCPs’
quotations for emergent themes on developing practice to support the application and
integration of physical activity promotion are presented in Table 3.

4. Discussion

Current evidence suggests that appropriate education, training, and access to resources
are essential for supporting promotion of physical activity in routine practice for older
adults [14]. This research sought to explore these themes in detail and adds HCPs” own
views on the supports that are needed to effectively apply and integrate physical activity
promotion in routine practice. It explores these concepts across a wide range of healthcare
professions, settings and sectors, and aligns emergent themes to key theoretical domains of
HCPs’ behaviour to further our understanding of this area.

The key findings from this research confirm that focused education, appropriate
training, and access to tailored resources are all essential to support the promotion of
physical activity in routine practice. In addition, this research highlights that for these
supports to be effective, a ‘cultural shift’ is required in HCP training and health service
provision to adopt the routine application and integration of physical activity promotion
in the health services.
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4.1. Applying Physical Activity to Routine Practice

Many HCPs in this study highlighted continuing education and skill development
as essential to raise their confidence and competence to undertake assessment and pro-
vide brief advice and/or counselling on physical activity in routine practice with older
adults. Many accredited their ‘working” knowledge of physical activity in prevention
and treatment to continuing professional development rather than to their undergrad-
uate/initial education and training. This is consistent with previous research that has
highlighted the need for postgraduate training for HCPs to effectively address health
behaviour change in routine care [20] and highlights the need for continuing support in
the development and maintenance of programmes and interventions that facilitate HCPs
continuing knowledge development.

4.2. TDF Domain: Knowledge

Four subthemes emerged under the TDF domain of ‘Knowledge’ (see Table 2). Dis-
cussions with HCPs consistently turned to the need for increased service provision of
training and practice development to support knowledge development of the application
of physical activity in routine practice with older adults. Increasing continuing profes-
sional ‘’knowledge’” development is particularly important given that recent research has
highlighted that HCPs” knowledge of physical activity guidelines varies considerably
across healthcare professions and that having a detailed knowledge and recall of physical
activity guidelines was associated with formal assessment, initiating discussion, and refer-
ral/signposting to physical activity services as part of routine practice [14]. In this research
many HCPs also identified that there was still scope for improvement in addressing physi-
cal activity in comparison to other health promotion areas addressed in routine practice
with older adults. Previous research suggests that HCPs consider physical activity to be
less important than other health promotion activities such as smoking cessation [21]. In this
research HCPs identified ‘focused training’; ‘promoting available resources’; ‘education on
behaviour change techniques’ and ‘displaying infographics’ as potential areas for service
development to promote HCPs” knowledge development of the application of physical
activity to routine practice (See Tables 2 and 3).

4.3. TDF Domains: Social/Professional Role and Identity

HCPs also highlighted that knowledge development impacts on a HCPs “professional
identity”: the set of behaviours and displayed personal qualities of an individual in a work
setting (TDF domain: Social/Professional role and identity) [17]. Several HCPs identified
that professional boundaries/roles (actual and perceived) can affect their confidence to
apply physical activity to routine practice. Indeed, a recent study among nursing students
in Ireland highlighted a lack of confidence in physical activity and recommended the
integration of more physical activity education into the nursing curriculum to equip the
future nursing workforce with the skills and confidence they need to promote physical
activity to their patients [22]. Several participants identified MDT working as a model of
good practice that facilitates the application of physical activity to routine care of older
adults by removing potential role-related barriers. It was suggested that integrated models
of practice also helped to establish a ‘culture’ where every HCP works effectively together
to ‘share” knowledge and apply physical activity to a patient’s care.

Changing the ‘culture” of health services to apply physical activity promotion as part
of disease prevention requires leadership throughout organisational structures, and clinical
leadership is essential in demonstrating support for the development of programmes
and services that have the potential to reduce the burden of chronic disease [20]. The
current Making Every Contact Count (MECC) program, to provide training in brief (and
opportunistic) interventions to all healthcare professionals who may have patient contact
in Ireland and Northern Ireland has highlighted the need for a long-term commitment to
training support of HCPs in this role, and the need to reach a critical mass of trained staff
to implement this agenda [20].
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4.4. TDF Domain: Belief about Consequences

Several HCPs cited their belief in the benefits of physical activity for both older patients
and their own health, and that continuing professional development in this respect was
central to embedding physical activity in their routine practice. It also impacted on their
‘social identity’, with several of those interviewed (particularly GPs) highlighting that they
were keen to been seen to ‘practice what they preach’. ‘Health and wellbeing programmes’
for HCPs was identified as an area for potential service development to foster knowledge
and subsequent belief of the benefits of physical activity that may transition into routine
practice. The national physical activity plan for Ireland highlights the pivotal role that
HCPs play in promoting physical activity and that they should be supported to lead more
active lives through supportive workplace practices and policies [23]. Indeed, research
suggests that clinicians who are physically active themselves are more likely to counsel
patients about physical activity in routine care and may serve as a more convincing role
model to their patients [24].

4.5. Integrating Physical Activity Promotion in Routine Practice

In addition to applying physical activity to routine practice, HCPs were asked about
integrating physical activity promotion into routine practice. The emergent domains and
subthemes for integrating physical activity promotion in routine practice are outlined and
discussed under ‘patient assessment’, ‘discussions with patients about physical activity”
and ‘prescribing physical activity”.

4.6. Patient Assessment: TDF Domain: Skills

The assessment of physical activity levels by HCPs in routine practice is the corner-
stone of the counselling process [24] and is a key action recommended by the WHO to
promote health-enhancing physical activity. In this study, ‘formal” assessment of physical
activity as part of routine practice was identified as an area of potential service development
across all health professions, but particularly in general practice where it could be sup-
ported through integration in electronic medical records (EMR)/IT systems. Embedding
physical activity as a “vital sign” in EMR with “pop-ups’ to prompt the assessment of physi-
cal activity is both feasible and effective but requires training, appropriate infrastructure,
and incentive to effectively integrate into models of patient consultation [24].

Several barriers were identified by HCPs in integrating physical activity assessment
in routine practice with older adults, including ‘time” and ‘lack of incentive’. These barriers
are reported widely within the literature [25]. Previous research has also highlighted that
the lack of formal assessment in routine practice may reflect the level of training and
support that HCPs have received on physical activity promotion broadly, and on physical
assessment more specifically [14]. Nonetheless, many HCPs in this study identified that
physical activity assessment should be standard practice in every patient consultation due
to the numerous physical and mental health benefits for patients. It was felt that such
future programmes and interventions that promote physical activity in the health services
should contain appropriate and standardised training on physical activity assessment as
part of routine care.

4.7. Discussions with Patients: TDF Domain: Memory, Attention, and Decision Processes

HCPs acknowledged that they are widely respected and trusted, and as such they
have considerable potential to influence public and individual opinion, but they also
reported that they face challenges in discussing physical activity with patients, namely ‘time
pressures’ and ‘caseloads’. HCPs also reported that their perception of an older patient’s
motivation to receive advice or discuss physical activity was an important component in
decision making as to whether to initiate a discussion about physical activity. ‘Motivational
interview training’ in the emergent subtheme ‘Models of consultation” (TDF domain:
Memory, attention, and decision processes) was highlighted as a potential area for practice
development to support HCPs to anticipate barriers (such as patient motivation) and
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discuss patient-centred solutions to effectively address these barriers. Further to this,
‘Education on behaviour change techniques’ was also identified as a necessary component
of initial and continuing professional education (TDF Domain: Knowledge). Evidence
demonstrates the increased effect of brief physical activity interventions that use valid (and
multiple) behaviour change methods, namely, behavioural, cognitive, and motivational
approaches [7].

4.8. TDF Domain: Environmental Context and Resources

HCPs also highlighted several ‘organisational” and ‘societal” barriers to the routine
integration of physical activity in discussions with patients, and this was consistent across
professions and healthcare settings. Several participants identified that greater ‘Investing
in prevention” was required to adequately fund training and resources to support HCPs to
effectively integrate physical activity promotion into routine practice and to move away
from a ‘treatment’ model of healthcare to ‘prevention’, but to support this, campaigns are
required to raise both HCPs and the general public’s awareness of the benefits of physical
activity through ‘Supportive public health campaigns’. Public education campaigns that in-
volve mass, digital and social media, outdoor billboards and posters, and mass distribution
of information are an effective way to transmit consistent and clear messages about physical
activity to a large population, and have been highlighted as one of eight investments that
‘work’ for physical activity in a call to action for embedding physical activity in national
and subnational policies [10].

4.9. Prescribing Physical Activity: TDF Domain: Environmental Context and Resources

Prescribing ‘exercise as medicine” and signposting older adult patients to physical
activity services (i.e., exercise referral programmes/community-based physical activity
initiatives) in routine practice has been shown to be associated with a detailed knowledge
of the application of physical activity to routine care [14]. How the topic is raised and linked
to a patient’s specific health conditions is central to patient acceptance to the topic [13].
Research also suggests that the ‘motivation” provided by HCPs is key to whether a patient
accepts offers of being signposted to community physical activity opportunities [26,27],
highlighting again the need for specific and ongoing education and training on exercise
prescription as part of routine care. In this study, several participants discussed models
of good practice in implementing referral pathways from both primary and acute care
to community- or university-based programmes. They described how these models can
provide that ‘motivation’ to patients through continuing care and support, tailored to their
needs, in a local community setting with programmes that provide the key techniques for
behaviour change (e.g., goal setting and social support) that are essential to the adoption
and maintenance of a more physically active lifestyle [28].

It was clear in interviews with HCPs, however, that these models of referral were
‘pockets’ of good practice and, in general, there was significant variability in access to and
availability of community-based resources across settings and professions. Previous re-
search on the requirements for community-based provision has consistently highlighted the
need for better community-based collaborations with sport, leisure, and fitness providers,
but also improvements in infrastructure to support physical activity behaviour change [25].
In this study, in-service support through resource allocation and funding was highlighted
as necessary in ‘supporting the development of innovative physical activity programmes’
whereas those HCPS who had shown initiative and developed a service to link community
and practice have received retrospective health system funding to maintain that service
(see Table 2).

Multi-disciplinary team working also facilitated patient referral utilising the available
HCP resource within a practice. HCPs who worked in a setting that had access to a social
prescriber also identified this as an extremely valuable resource, highlighting that this
individual or service was key to the development and maintenance of effective community-
practice linkage through ‘community resource mapping’ (see Table 3). A framework for
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the integration and mainstreaming of social prescribing within the health service in Ireland
has recently been published [29].

4.10. Strengths and Limitations

This study captured views from a diverse range of healthcare professions and the
TDF was utilised as an evidence-based method for identifying determinants of HCPs’
application and integration of physical activity promotion in routine practice. It involved
63 interviews across two jurisdictions and two different healthcare systems. However,
consideration should still be given to the generalisability of the study findings. Selection
bias is an issue that needs to be considered in this context, as it is possible that HCPs who
are interested in and utilise physical activity in routine practice were more motivated to
participate. The smaller number of respondents from general practice and nursing (relative
to physiotherapy and occupational therapy), and the predominately female sample is also
a potential limitation of the research. However, the overall patterns of participation in this
study are consistent with other studies conducted in this area and reflect the gender profile
of the four professions.

5. Conclusions

Irrespective of profession, focused education, appropriate training, and access to
tailored resources are all essential to support the promotion of physical activity in routine
practice. However, it is evident that for such supports to be effective, a ‘cultural shift’
is required in HCP training and health service provision to adopt the growing evidence
base that physical activity promotion must be part of disease prevention and treatment in
routine practice.

Support programmes and campaigns to develop wider societal knowledge of the role
of physical activity in health must be part of this process. There needs to be a shift in
age-based assumptions around physical activity that challenge both the HCP and the older
person themselves about what is possible and beneficial as we grow older. However, at the
core is the need for service and practice development to support the routine application
and integration of physical activity promotion in the health services.

Further research is required to explore the feasibility of implementing the recom-
mendations by HCPs on the application and integration of physical activity promotion in
routine practice.
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Abstract: With shown reticence by men to engage with dietary interventions for weight loss, inves-
tigations that provide detail on men’s perceptions for the causes of weight gain and subsequent
concerns over health and image are important. Such discoveries have potential to make a valuable
contribution to male gendered programme design aimed at tackling weight gain and promoting good
health. Connecting to men to health using their hobbies and interests, this study deployed semi-
structured interviews of eight male participants (age > 35 years) enrolled on The Alpha Programme
(TAP). TAP is a 12-week football and weight management intervention delivered in local community
venues. Results captured men’s lived experiences and feelings of being overweight, their attempts
at dietary modification, health and causes of weight gain. Results signify externalized attribution
for weight gain, entrenched habitual intake practices, despondency related to weight stigmatization,
self-objectification and low self-worth. Moreover, this study outlines the processes for capturing
this information using a male friendly approach and setting. Outcomes have potential for shaping
bespoke men’s weight management and health improvement interventions in the future.

Keywords: obesity; football; weight gain; sedentary; weight stigmatization; physical activity; self-
esteem; men; self-objectification

1. Introduction

Feelings of being overweight and obese have limited research coverage. Recognis-
ing the low engagement with health services, men may not consider incentives such as
dieting and health improvement as strong motivators to tackle weight, whereas alterna-
tive incentives may be more enticing, namely opportunities to improve performance and
effectiveness [1]. Complementing insight into male perceived barriers to weight loss, by
understanding perceptions of weight and the contribution of dietary related behaviours
would help shape behavioural approaches accordingly.

Traditional masculine norms negatively ascribe help seeking behaviour with weakness,
loss of control and autonomy [2,3]. For men to seek help risks stigmatisation [4] that if
internalised can lead to further feelings of negativity towards counselling [3]. Although
younger men are more inclined to engage in ‘performative acts’ such as risk taking, violence
and excessive drinking [5], older men, perceived to be more risk adverse [6,7] portray a
cautious appreciation of risk where age related decline in strength, fitness and sexual
prowess manifest into efforts to halt said decline [8]. Yet, despite this perception, older
male, health positive practice is not replicated in the UK data which underlines a persistent
increase over the last 28 years of male overweight/obesity, rising from 58% of the total
UK male population in 1993 to 68% in 2019 [9]. Across the age range 45 to 74 years 79%
of the UK male population are either overweight or obese. UK males have increased
mortality from avoidable disease than women at 150.2 deaths per 1000 (n = 3896) and 97.4
per 1000 (n = 2705) in 2019, respectively. Since 2011, the greatest slowdown in mortality
improvement for men is ischaemic heart disease [10].
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Stigmatisation has been associated with externalisation of identity, outlining self-
objectification, e.g., ugly, horrible [11], often facilitating a degradation in emotional wellbe-
ing [12,13]. In men Lozano et al. (2016) [14] found that weight stigma undermines men’s
sense of self-concept and men’s masculine values and becomes a social threat—real or
imagined—that entails negative psychosocial outcomes, preventing men’s participation
in social activities, including weight loss. Habitual unhealthy eating practices are capable
of weakening self-efficacy to the point of undermining the effectiveness of commonly
recommended dietary methods, e.g., planning and self-monitoring [15]. By exposing
the thoughts of respondents as to the cause(s) of their weight gain, we can tailor more
effective intervention.

A male study sample (n = 35) ages 35 to 64 years participated in a 91 week, optimised
gendered football and nutrition programme named The Alpha Programme (TAP) which
targeted weight loss as an empirically evaluated outcome. Qualitative feedback obtained
from interviews was used to compare outcomes and evaluate the success of the intervention
and identify key implementation considerations. These lived experiences are presented
through themes identified related to health, weight, and diet.

For this programme, development of the Community of Practice (COP) [16] is facil-
itated through shared common interest, namely football. Knowledge exchange, shared
experiences and personal development are particularly important to men who commonly
display tendencies for social isolation, degraded mental health state and subsequent re-
duced health service engagement [17]. When coupled with stigmatisation in relation to
weight we portray a demographic that may engage with health incentives through a con-
ducive environment populated by likeminded individuals with a firm, yet empathetic
Transformation Leadership [18].

2. Materials and Methods
2.1. Intervention Context

The Alpha Programme (TAP) was conceived in 2013 based on both empirical and
research outlining the reluctance of men to access health services and engage with effective
weight management incentives [19-21] with the aim of offering an innovative male gen-
dered alternative to weight loss and management. TAP commenced on the 25 July 2015.
Initial interviews were conducted during this week. The programme ran for a period of
91 weeks, considerably longer than the initial plan of 12 weeks. TAP achieved significant
weight loss and maintenance at 91 weeks.

2.2. Ethical Consideration

Ethical principles 1 to 6 of the Economic and Social Research Council [22] were adhered
to in all methods used in this study. The protocol outline was explained to the participants
during the induction interview and participants were free to ask for clarification at any time.
Stage 1 Ethical approval was sought from the Anglia Ruskin University Faculty Research
Ethics Panel on a single occasion. Approval was accepted from the date 23rd June 2015 for
three years. Reference Number: 15/026.

This research followed the best ethical guiding principles, specifically related to weight
management programmes at the time. Research ethics in practice were aligned with Have
al., (2013) “Ethical framework for the prevention of overweight and obesity” [23].

2.3. Instrumentation

The study utilised a convenience sampling method, a form of non-probability or
non-random sampling where the sample were required to meet certain criteria, such as
accessibility, proximity to the research and convenience [24], to recruit as many men as
possible onto the programme.

For recruitment, leaflets were left at the reception of the football ground where the
sessions were to be held. Leaflets were also divided between the researcher and volunteer
coach who distributed to friends and acquaintances. Potential participants were able to
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contact the researcher directly via the contact details on the leaflet, register for attendance
in person through the researcher or coach or register their interest at the football venue.

All participants completed an induction session consisting of a presentation prior to
commencement of training. The presentation was followed by the completion of docu-
ments; two Participant Consent Forms (PCF) and one Participant Information Sheet (PIS).
Alongside written details outlined in the PIS, further information about the study was
presented to all participants during induction. The opportunity to ask (and address) ques-
tions continued throughout the session. Upon acceptance of the details included on the
consent form and research protocol, recruits were asked to sign two copies of the PCF,
with one copy handed back to the participant and the other retained by the researcher. All
participants were provided with the PIF and encouraged to retain it.

Interviews are regularly used to investigate participants. In this study, interviews
were voice recorded to help improve transcription accuracy. Each interview was digitally
recorded using an Olympus WS-832 digital voice recorder. A further backup digital recorder,
the Olympus DS-40 was used simultaneously in case of failure. Interviews were recorded
in MP3 format and uploaded onto an online secure drive after recording. Recordings were
transcribed against each question asked, with respondents identified by initials to protect
anonymity. A quality control check was conducted, playing back the interviews whilst
reading the transcripts to ensure completeness.

For the interviews with participants the semi structured approach used allowed the
researcher to ask open ended questions and helped avoid imposing opinions and assump-
tions onto the interviewee [25]. Participants had ‘free reign’ to respond how they wished.
To avoid any leading or cohesion, the researcher used brief questions with very little in-
terruption once the participant was responding. Interviews ranged between 45 to 55 min
in length, with one participant completing the interview in under 30 min despite the best
attempts of the researcher to encourage expansion on the answers provided. Interview
sessions were conducted Pre-programme phase 1 (initial 12-week programme). Eight par-
ticipants were interviewed (Table 1). All participants were approached by Mark Cortnage
when attending TAP training sessions and asked if they would like to be interviewed.

Table 1. Participant demographics and phase(s) when interviewed.

Name Age BMI (kg/m?)
Mr C 40 49.9
Mr E 43 39.6
Mr B 50 44.7
Mr R 43 38.9
Mr T 35 32.1
Mr C 51 28.2
Mr F 58 29.1
MrS 54 324

Analysis

Thematic content analysis was used for qualitative analysis of interview data, al-
lowing for a rich, complex account of the interviews to be used to identify themes with
detailed meanings [26]. The method provides the means to explore experiences and feel-
ings in separate specific accounts (in relation to questions). As outlined by Braun and
Clarke [27], the ability of this method to reflect the reality of experiences shared and to “un-
pick the surface of reality’ justifies its choice for use here. Responses generated by the semi-
structured interviews held at baseline and at the end of the intervention were coded using a
thematic approach.

Coding was conducted using Braun and Clarke [27] ‘Phases of Analysis’, a six stage
process that helped the researcher conceptualise the process of thematic analysis) (Table 2).
Though recognised more as a guide than a set of rules, the researcher adhered closely to
the guidance set out.
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Table 2. Phases of analysis used to develop themes.

Phase Process Description
1 Transcribing of the data. Generation of ideas
2 Generation of codes. Process conducted across the entire data set as opposed to individual interviews.
3 Searching for themes.
4 Reviewing the themes. A review to ensure that the themes align to the codes.
5 Defining and naming of themes.
6 Producing a report based on the themes.

The thematic analysis was conducted manually to enable the researcher to remain
close to the data, gaining a thorough understanding of the interviews. Different coloured
pens were used to identify and represent themes, providing a visual representation which
facilitated a quick glance method of identifying theme development across large swathes
of data. On completion of the interviews, the researcher had formed an idea of the types of
themes that were present in the data and spent time uncovering as much detail on those
as possible when conducting the analysis. Once a theme began to emerge, even vague
references such as single words were highlighted, enabling analyses to recognise their
contribution to the overall picture.

3. Analysis

The lived experiences of men who participated in the programme are presented
through themes identified related to health, football and diet. Four themes were uncov-
ered through thematic content analysis of the interview transcripts, and these are further
developed in the discussion (Table 3).

Table 3. TAP pre-programme interview themes.

TAP Programme: Recognised Interview Themes

Attribution of weight gain

Concerns over health and weight

Prior dietary attempts

Feelings about being overweight/obese

This section provides interview findings focusing on the male relationships with food
and diet. The men openly discussed the period into which they began to gain weight and
suggestions as to the cause, their feelings as to what it is like to be overweight. We can
see how perceptions of lifestyle restricts good eating practices and relate to how the men
attributed weight gain to two externalised factors; family and employment, providing
insight suggesting that they deemed the condition to be out of their control [28]. Analysis
outlined strong habitual and routine practices and lack of activity that were viewed by
the men as central to weight management. Furthermore, two men had engaged heavily
in cyclic dietary behaviours with the period of weight regain significantly shorter than
the period of weight loss. Health was seen as of some concern by the men but there was
little inclination before joining the programme to address levels of risk. Low self-esteem
was prevalent, with negative portrayals of body image manifesting as self-objectification
further accompanied by accounts of external sigmatisation.

3.1. Attribution of Weight Gain

It was made evident that lifestyle events decreased the opportunity to exercise. Conver-
sations suggested three reasons for weight gain: lifestyle (including family commitments),
occupation supporting a decrease in activity and poor, habitually led food choices. Often,
the termination of exercise and the entrance into an alternative, often family centred lifestyle
happened simultaneously, and the men would often view them as being incompatible by
suggesting that a lifestyle event prevented exercise rather than integrating the two.
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Mr R: ... I suppose since when the kids arrived. I've always been quite active, always
played football, always done something and then the kids came along, that stopped so
before you know it you're not younger I was eating the same sort of stuff because you’re
exercising it’s going off . .. burning it off, but stopping the exercise. It’s because there’s
less time you're eating more convenient.

Sobal, Rauschenbach and Frongillo [29] 10-year longitudinal study suggested single men
after marriage had a mean weigh gain of 7.4 kg over that period, for men who were already
married at baseline, weight increase was 5.8 kg. The 16 year study conducted by Mata
et al., [30] suggest significant weight gain in married men of up to up to 0.833 kg/m?
over that period. Weight increase was determined despite controlling for weight-related
behaviours such as age, children, employment suggesting weight gain would be difficult
to attribute to a single influence or event rather a whole-lifestyle approach. With around
a third of adults spending their life in work, levels of occupational activity can have a
significant impact on total daily energy expenditure [31]. The 2016 study by Chin, Nam and
Lee [32] posit that managerial occupations, with less activity related tasks were significantly
associated with lower aerobic exercise engagement outside of the workplace and suggest
how influence on one aspect of lifestyle can impact on another.

Mr E: I suppose ... I mean, there’s more pressure at work now because I've got more of
a high . .. more of a managerial role. So, it has ... where work roles changed so there’s
more responsibility and more time there. So, there’s less sort of I suppose flexibility in
when you eat and stuff like that but I need something quick and get on with it.

Mr C: I have been putting on weight for years, Mark. I stopped playing football about
the age of 35—40ish but because I run my own business, well, I can manage my work
when I play football, training and stuff like that, and I wasn’t eating as much, but when I
stopped playing football and started to settle into life and with having my own business
and taking clients out, as you do when you have clients, you take them out for a meal, or
a drink and the easier life in relation to social events was like the big thing, so I started to
put the weight on.

A slew of research have suggested that the rise in obesity prevalence coincides increased lev-
els of physical inactivity, wider food choice and unstructured eating behaviours, etc. [33-35].
Recognising strong associations between sedentary behaviour and obesity [36,37], the TAP
men provided rare insight into how accessibility to convenience foods coupled with seden-
tary behaviour contributed to their gradual weight gain.

Mr R: Then you probably have a cup of tea with some biscuits although you didn’t need
it but they re there and you go down that slippery slope and possibly if there was a beer,
you’d go and have a beer or something.

Mr E: Crisps. If they re not in the house, it doesn’t bother me but if they are in the house,
I'll have to have a packet.

Mr C: [ think there may be something about starchy stuff that makes you sort of addicted,
but I know for a fact that chocolate and crisps are one of my biggest fall-downs. I will be
sitting there or might be driving somewhere, and I put a Mars Bar in my mouth rather
than an orange or something like that.

Recognition by participants that they do not need the food suggests that restraint was
felt to be beyond them. Despite best intentions, the desire to eat tempting food, whether
consciously or not overrides individuals intended behaviours. Regular consumption of
treats promotes a relationship between sensory signals and the feeling of satiety that the
food presents.

Mr E: You know, I've just sat a bit in the evening you know, you're comfortable, you
are relaxed, chilled watching the telly or something like that ... my biggest downfall
which I'm concentrating on at the moment is I like to pick in the evening. It wouldn’t
necessarily bother me if I don’t eat during the day.
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Mr E provided insight to support research hypothesis that distracted eating has been
shown to increase energy consumption [38,39]. The repetitive nature of this eating pattern
highlights habitually unconscious consumption practices. One method which has some
efficacy in arresting distracted eating is to improve attentiveness when eating and may be a
beneficial approach under such circumstances [38,40].

I: So, what foods do you know you shouldn’t eat but find hard to resist?

Mr S: Probably crisps . .. probably savouries more than sweets you know. You know, if
somebody said to me in the evening, sitting down do you want a bar of chocolate or a tub
of Pringles, I'll go for Pringles.

This emphasises the potential for convenience to overwrite intentions. Over consumption of
regular meals was not a focus of blame, rather confectionary items were. Evening inactivity
is unlikely not be the primary reason for daily positive energy, rather a combination of
Total Daily Energy Expenditure exceeded through a combination of high fat and high sugar
consumption and sedentary behaviours. Research outlines how sedentary aspects can
influence poor food choices [41] with suggestions that a combination of reward cues such
as stress, boredom and habit are responsible [42,43] and may outline the reasons as to why
these men engage in these snacking activities after work.

3.2. Concerns over Health and Weight

The age in which weight gain were thought to have emerged were varied and at-
tributed to external factors and indicated that participants had little motivation to address
them once recognised. Three participants mentioned health without the topic being di-
rectly addressed and outlined a possible maturing of perceptions in some which contrasts
with suggestions that men have little concern for their health or take measures to seek
help [44-46]. However, all three respondents had prior health concerns, which positively
influenced their perceptions and motivations to address them. Research does suggest that
men, post health ‘scare” may be more receptive to intervention [47,48]. Mr C worked in
IT and largely sedentary throughout the day, participating in little or no exercise at other
times. Mr E worked in the Information Technology (IT) field as a manager. His working
day was of a sedentary nature and similarly to Mr C, he had developed underlying health
conditions in relation to his weight and yet had performed little in the way of preventive
action to address these.

I: What concerns do you have about being overweight?

Mr C: Well, my biggest concern is that after putting on a lot of weight I had a heart
attack about 15 years ago, so I don’t want to go back into that situation again. I've had
no problem since then, but a lot of the problem was due to diabetes. I want to see my days
out; I want to be single again and enjoy life instead of carrying on being fat.

Mr E: I need to lose weight to help with my blood pressure and get me off the tablets
because I hate taking tablets at the best of times and I have to take a stupid amount now.
What is it, four tablets I take a day . .. and if I lose weight there’s no reason why I then
have to take . .. you know, or the doses come down you know?

Mr B worked in a routine classified occupation as a delivery driver and had had a battery
of tests performed a year before joining the programme. Most of his daily routine was
driving, taking cargo from one destination to another. He performed very little exercise
prior to joining the programme. His cholesterol, blood pressure and resting heart rate were
normal (supported through the medication mentioned), and he had lost and regained five
and a half stone, and which had culminated into concerns about diabetes due to this rapid
weight gain. Despite his health concerns, Mr B. attended intermittently (citing that work
commitments prevented his regular attendance).

Mr B: Yeah, same with cholesterol as well, that was it, cholesterol test they did. That was
right in the middle, that was 5, fine. Before I lost my 5 % stone last year, I put it all back
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on in less than a year . .. You could say that my blood sugar level now may be a lot higher
because I put it on so quickly, so again. So, I'm aware and conscious that there’s health
issues, if you know what I mean.

The remaining men only discussed health when the topic was pursued by the researcher and
answers focused more on levels of fitness and age rather than the risk of disease associated
with being overweight or obese. Other than for two men, preventative approaches to
ill-health seemed of little concern, suggesting a disconnect between the benefits of exercise,
good diet and reduced health risk. Mr R worked as a car salesman at the time of interview
and had a mainly sedentary occupation and though he would take the occasional walk at the
weekends, he remained sedentary in his spare time and recognised that his limited fitness
motivated him to enroll on the programme. Health was not a motivator for enrolment
and only mentioned slight concern of health risk when questioned. Prior to joining the
programme he appeared to have done very little to address these concerns.

I: Which concerns do you have about being overweight such as health for instance?

Mr R: Yeah, it is like short of breath probably if you are overweight and if you, do you
know even because I don’t do any exercise in the winter. So, if you have to find anything
out like a couple of months we were in London with my son and we had to go up the
escalator in the underground and I was knackered. The same escalator as like eight years
ago when I used to work there. I used to fly up and down and now it is like . .. that’s it.
It was absolutely a killer. I was short of breath.

Mr R: I suppose I've never really had any health concerns, but I suppose as I'm getting
older and you see everybody else that you know . .. it’s slowly started to drift in the back
of your mind your bodies sort of telling you you've got to start doing something.

Although action was taken by some men to address health concerns, the majority appeared
indifferent. Considering their age, reticence may be attributed to embarrassment and/or

fear to express themselves [49] or attributed to male gendered performances relating to
health risk [50].

3.3. Prior Dietary Attempts

The following section displays attempts by the researcher to uncover efforts by the
men to redress increased weight in particularly, their level of engagement with diets and
of the level of success. Recognising that TAP was primarily a nutrition programme, with
an aim to help men to lose and maintain weight suggested that long term maintenance
of weight had not been achieved prior to joining. However, information related to prior
dietary attempts would help address the lack of research regarding men and diets.

Mr B: Huh, I've done all sorts of different sorts of diets, Huh, um last year I did a
really good healthy eating, I wouldn’t call it diet. But it’s smaller amounts of food, more
reqularly, uh, maintaining your blood sugar level so you don’t get cravings, you don’t
feel hungry and that worked for the time I did it. But then I put all the weight back on
after ... Yeah, 5 % stone, uh in 18 weeks.

I: Gosh, so you rebounded big time mate.

Mr B: Yeah, you know down, personal training, uh badminton lessons 5 times a week
and then yeah, just put it all back on. You need to maintain that so you can say eat one
day whatever you want and then six days. And then when it's you on your own you
go—ah—I'll make it 2 then I'll make it 3 and then it just slips back.

Mr B: I did Slimming World probably 6 years ago.
I: How did that go?

Mr B: Lost 5 stone on that and put all that back on . .. there’s a 5 stone mark here isn't
there, mean mentally when I get to that mark I stop.
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Evidence highlights that men are averse to diets which are embodied as a “purely female’
pursuit [51], with exercise preferred as a means to control weight [52,53]. Men are more
inclined to favour individualised, structured and fact-based dietary approaches [54] and
once engaged in weight loss, are shown to lose weight more quickly than women [55].
Mr B suggests a rebound will be expected at the 5 stone mark and may hinder further help
seeking although with Mr B weight loss achievement was through several days per week
of activity and may explain how football is a motivator for participation [56]. Although 18
weeks of activity and weight loss is admirable for Mr B, we are presented with an individual
who from a sedentary state, with little exercise conditioning participated in activity daily.
Successful weight maintenance strategies outlined by Ramage et al., [57] are associated with
decreased energy intake, higher quality food choice, increased activity and behavioural
control around food. Recounting two rather successful weight loss attempts followed by
weight gain for Mr B suggests that the plethora of facilitators for maintenance had not
been accommodated or integrated into lifestyle to such an extent that the behavioural and
physical adaptations required to support maintenance become routine. If withdrawal from
the sport was forced upon him through, e.g., injury then re-engagement may be difficult
unless acclimatisation had been achieved.

With earlier evidence suggesting [6,7] that older men are risk averse and more inclined
to see help around health, the dietary patterns of weight loss accompanied by contin-
ued high-risk behaviour inducing weight gain, suggest otherwise and highlight a cyclic
approach to dieting.

Mr C.: So, I started to put the weight on but I sort of "yo-yo’ dieted. I would go on a diet
and lose about 3 stones and then I would put it all back on again.

Rapid and large gains in weight observed in some men over short periods of time reflect
high-risk behaviours seen within this group. Rapid regains are associated with reduced
resting energy expenditure (REE) [58] and weight cyclers can develop poorer hormonal and
metabolic profiles [59]. The participants most affected by persistent weight cycling were
unable to show restraint or recognise harm. Although this approach is not solely related
to men, evidence does suggest that this is a masculinised health risk behaviour [60,61].
Research on male weight cycling is limited and more commonly addressed in sporting
related research [62-64] and yet we can see (above) that for some men losing weight is re-
ferred to as an achievement and a natural approach to weight loss rather than maintenance.
Investigations in male weight cycling should be considered specifically for men outside of
sporting circles and their perception of weight maintenance.

3.4. Feelings about Being Overweight/Obese

It was felt that an exploration of what being overweight or obese felt to the men. We
see how the men refer to having excess weight in derogatory terms, such as ‘slug’, ‘crap’
portraying self-objectification manifesting as feelings of worthlessness, shame [65] which
individually or in combination, support a perpetuation of negative food and activity related
behaviours [66,67]. Comments also bring into focus the relationship between weight status
and mental health state.

I: How does it feel to be overweight?
Mr E: I don'’t like it.
I: What sort of feelings does it give you ... ?

Mr E: [ feel pretty crap . .. you know, I sort of like get up in the morning and whatever
and walked past a mirror and I think, look at that gut . .. but I know I should do something
about it. It makes you feel pretty down really to be totally honest.

Mr T: It just makes me feel like a slug. It just makes you feel a bit depressed or whatever.
Mr R: Sluggish, tired, yeah. Low self-esteem.
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Below, we are further greeted by uncertainty over weight status and brings into clarity a
lack of awareness of risk. We are also presented with a lack of knowledge between exercise
adaptation, ageing and body size with lower-than-expected performance attributed to
weight. A common occurrence with new starters on the programmes was an expectation by
participants that they would be able to perform on the pitch to a similar level than before
they had retired from playing. This was alleviated through a periodisation approach that
supported a gradual increase in intensity over the 12-week period although enthusiasm to
perform at a level consistent with their youth was rarely blunted and had to be continuously
monitored to reduce injury.

Mr F: I don'’t like it because I've never been overweight ... ... but it’s more ... I mean,
I'm overweight I wouldn’t say . .. I suppose technically I'm obese I would imagine from
the way they do it now. ... but I don’t feel huge when I'm walking around all day or
anything like that ... ... but I notice it when I play five-a-side and my legs get tired like
they never did before and I'm sure that must be as much weight as age.

Mr E: Because I don't feel big . .. because of the size of my chest and stuff like that, I sort
of hide behind that, well I'm a big lad, you know? Chest, I've got a big chest and I've got
some boobs now but ... I've got a huge chest you know, and I look at it and I just went,
oh! When I saw a picture, I went core blimey, you are a big lad but my arms are thin, my
legs are thin, I just look like a barrel. Yeah, it’s that and I think if I could lose that . . .

The previous example highlight the potential for mental health to be affected as a result,
with feelings of depression openly mentioned and in contrast to the expected stoic response
expected [68]. The reciprocal association between obesity and depression has been repeat-
edly shown [69-71]. Information as to whether obesity causes depression or visa-versa
remains uncertain [69] and by asking such a question, this research could have further
contributed to that debate.

Improvements in wellbeing for men can be achieved through increases in physical
activity, greater peer support and social integration, etc., and presented as a mechanism
to alleviate depressive symptoms [72,73]. However, as with most interventions targeting
men to date, these are reactive approaches, whereas pro-active intervention, prior to
development of symptoms may be a far more effective strategy.

In this study, men reported the absence of health professionals enquiring into how
they felt about their obesity. When men are contemplating making lifestyle changes that
can positively impact on their weight, the lack of intervention can be considered a missed
opportunity. Guidance highlights that physical activity performed regularly can contribute
to management of obesity [74]. Healthcare professionals have been identified as being key
when promoting health enhancing behaviours such as physical activity [75]. In preparing
to intervene, it is also important that healthcare professionals are aware of the behaviours
that men demonstrated to deflect their discomfort of being overweight such as being stoic,
macho or humorous, as well as the detrimental impact that negative feelings of being obese
have on mental wellbeing. Further training and education could be helpful to enhance
the preparedness of the Health Care Practitioner to routinely ask men about their feelings
about being overweight. This can establish a platform to intervene, especially when men
have presented at healthcare settings under their volition.

In alignment with research consensus that for men in particular, recognition of ex-
cess body weight risk does not necessarily manifest into a modifying behaviour [76,77]
it was recognised that upon recruitment, none of the men in TAP were considered well
placed to self-motivate and may have felt vulnerable and open to potential ridicule when
joining the programme. Their decision to engage, however, appears to have contributed
to levels of confidence and through participation with like-minded individuals in simi-
lar circumstances, appears to have helped foster the solidarity that was targeted within
the intervention design. Alongside on-programme peer support, peer networks to aid
recruitment have been shown as a viable strategy to improve uptake [53].
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Stigmatisation is a common accompaniment to being overweight/obese and again
associated with negative food related behaviours [78,79]. In addition to self-objectification,
perceptions of image extend to other’s perception of the subject that even the closest of
relationships may be strained by, with a belief that the individual is viewed with disgust.
Furthermore, we see (below) how shopping for suitable clothing induces frustration, stress
inducing and further perpetuate feelings of shame.

Mr C: I have been yo-yoing up and down for years Mark. 1t's been a problem. I think
you get comfortable—my daughter nags me to death, she’s healthy and she’s quite fit
and my partner is too and my kids are all quite slim so I am like the ‘blob’ of the family
and so to a degree it tends to get a bit depressing after a while when you hear that and
sometimes when you hear it so often, you think I can’t be arsed. But I've got to this stage
now where I'm sitting there thinking that I'm going to meetings and I looking at mirrors
and I'm wearing a shirt and tie and I'd like to be wearing a suit but I can’t get into that
suit because I can’t get one in my size so I think I'm trying to focus the mind now and
trying to get back to a simple way. Ideally, in my case, I'd love to lose 10 stone.

Personally, at times I feel depressed, well maybe not depressed. I feel down, what gets
to me the worst is buying clothes and you go into a shop and see a really nice suit and
you know they won'’t have it in my size and a size 54 chest you know is getting quite
ridiculous. It’s got to stop.

I do feel embarrassed to be quite honest because the jokes come thick and fast and you
laugh with them as part of your make up and you stick by it—it’s not killing anybody is
it—it hates fat people.

Mr C provides insight into how approaches to discuss his weight appear infrequent. There
is no mention of medical personal enquiring over his feelings, outlining risk or signpost-
ing for possible remediation. Furthermore, suggestions portray that he has experienced
indirect responses that may attempt to make light of his weight, in this instance alluding
to his eligibility for compensation, whether due to comorbidity or mortality is not made
clear. Lastly, we are reminded of his discomfort at having to enrol on a programme that
addresses men of a certain weight and may further contribute to a reluctance by men to
participate. However, programmes, in this instance, conjuring feelings of resignation of
weight status and related comorbidities may be the first step in rehabilitation and posit pro-
grammes that align behavioural support on developing acceptance of weight status as an
alternative approach.

Mr C: You are the first person who has ever asked me that. How do you feel? Yes, I feel
shit. I would love not to be part of this programme. 1 mean, this programme is good and I
like it because I like playing football.

3.5. Final Remarks

Low perception of health status risk is recognised in obese adults [80] with under-
estimation of weight reporting as less binge eating and eating disorder symptomology.
Such behaviour, although at first may appear positive, the lack of awareness of true weight
status may lead to an exacerbation of risk.

Evidence from interviews and research highlights attribution where treatment re-
sponse is influenced by individual perceptions of the condition and its causes [81]. For the
participants, attributions were more often externalised, placing the cause of their predica-
ment out of their control. This was is in contrast with research, where internalised causes
are more typically dominant, e.g., overeating to obesity [81,82]. External, less ‘controllable’
behaviours are likely to increase despondency and demotivation, presenting as repeated
behaviours contributing to the condition [83] for instance, weight cycling behaviours which
has been shown to have a significant relationship with all-cause mortality [84].

Patterns of onset weight gain, exercise, self-image and weight loss were contextualised
within the lifestyle behaviours of the men were identified. Personal characteristics and
experiences shared provided variable levels of emotional insight, highlighting how low
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self-esteem and lifestyle constraints, e.g., employment accompanied continued high-risk
behaviours rather than intervention: facilitating persistent, yet gradual weight gain despite
awareness as to how said behaviours negatively influence health. Self-objectification
presented a recurring image of poor self-worth and highlighted nuanced self-esteem.
Although discourse focused on body image, detrimental comments associating body size
and agility (slug) highlighted particularly male gendered connotations with performance
on the pitch and highlighted the benefits of providing a programme focusing on ability and
skills development to men rather than match-play alone when referencing self-esteem. A
similar intervention strategy had been taken with women to some success [85].

Improvements in food knowledge have been shown to improve self-efficacy by en-
abling the individual to make informed choices [86,87] and social support derived through
regular engagement in sport is also proven to be effective in developing self-esteem [53]
both of which were utilised with this programme. However, research suggests that partici-
pation in exercise for improvements in image may exacerbate feelings of self-objectification,
disordered eating and compromised body esteem [88,89] and should be used with cau-
tion when used for motivational development. Theories around masculinity however
suggest that engagement in exercise for performance and aesthetic improvement is an
inducement for male participation [90,91]. The approach used here concentrated on health
improvement through a combined diet and fitness approach since although aesthetic im-
provements and on-pitch performance and physical performance improved as a result,
the protocol was designed to ensure these were not overtly addressed to avoid arresting
self-esteem development.

Results indicate that men are vulnerable to cyclic dietary behaviours. Eating during
comfort breaks were suggested as having strong associations with weight gain and yet
despite the awareness of these actions and health risk, attempts to redress were infrequent
and lacked commitment.

Two life course events were attributed to their predicament, namely family and
employment with discussions telegraphing a sense of resignation and that weight gain
was an inevitable consequence of these life choices. Discourse on their weight status were
often tinged with despondency and portrayed an erosion of self-esteem, and yet, despite a
keen awareness of both their mental state and the inevitable increase in health risk over the
life course were their behaviours to continue, action to induce sustainable positive change
were not made evident, with attempts to redress being infrequent and non-committal.

The men placed significant emphasis on activity as being a primary regulator of weight
and highlighted poor awareness of the multiple negative influences on weight status other
than comfort eating. In this regard, and as provided through TAP, men would benefit from
incentives that have an educational component that helps develop a holistic understanding
of weight and lifestyle that aligns more keenly to their gendered perceptions.

Sharing these findings with services focused on weight loss in men such as commercial
and statutory health providers could be helpful in establishing weight loss goals that were
not only realistic and sustainable but also seen as credible and as such inclusive of those
men who aspired to change their weight loss status and improve their health profiles.
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Abstract: Research has shown that physical activity has a range of benefits for people living with
Parkinson’s (PLwP), improving muscle strength, balance, flexibility, and walking, as well as non-
motor symptoms such as mood. Parkinson’s Beats is a form of cardio-drumming, specifically adapted
for PLwP, and requires no previous experience nor skills. Nineteen PLWP (aged between 55 and 80)
took part in the regular Parkinson’s Beats sessions in-person or online. Focus group discussions took
place after twelve weeks to understand the impacts of Parkinson’s Beats. Through the framework
analysis, six themes and fifteen subthemes were generated. Participants reported a range of benefits
of cardio-drumming, including improved fitness and movement, positive mood, the flow experience,
and enhanced social wellbeing. A few barriers to participation were also reported. Future research is
justified, and best practice guidelines are needed to inform healthcare professionals, PLwP and their

care givers.

Keywords: Parkinson’s disease; drumming exercises; flow experience; empowerment; physical
activity; mental health; eye-hand coordination; multi-disciplinary; music; healthy ageing

1. Introduction

Parkinson’s is the fastest-growing neurodegenerative condition [1]. Ten million people
live with Parkinson’s worldwide [2], and over 145,000 people in the UK are diagnosed with
Parkinson’s [3]. Due to the ageing population, the incidence of Parkinson’s is expected to
continue to rise [4], highlighting the need for effective healthcare interventions to support a
growing global community.

There is no cure for Parkinson’s, and its exact cause remains unknown. However,
increased age, lifestyle, and a complex interaction of environmental and genetic factors
are commonly implicated [5]. Parkinson’s is characterised by the loss of dopaminergic
neurones within the Substantia Nigra Pars Compacta. The progressive loss of neurones
results in a decrease in activity of the Nigrostriatal circuits, which increasingly inhibits
the Basal Ganglia. Ultimately, this leads to a decrease in or poverty of movement, which
is synonymous with Parkinson’s. The exact mechanism precipitating neuronal loss in
Parkinson’s is unknown. Due to the progressive loss of neurones, Parkinson’s is now
recognised as a broad multi-system condition encompassing over 40 motor and non-motor
symptoms [6]. Historically, Parkinson’s was regarded solely as a movement disorder [7];
however, non-motor symptoms are now widely recognised as integral to Parkinson’s, with
apathy, depression, and anxiety being prevalent among the Parkinson’s community [4].

The management of Parkinson’s is complex, owing to its progressive nature, patient
heterogeneity, and symptom diversity. Management is reliant upon medication, which
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targets dopamine imbalance through a variety of different mechanisms [8]. Moreover,
medication efficacy is time limited, with Parkinson’s progression necessitating different
combinations of medications, taken at increasing dosages, due to the medication’s ef-
fect wearing off. Thus, with a growing Parkinson’s population, and finite benefits from
medication, there is a pressing need to develop effective long-term health interventions.

Physical activity (PA) has been hailed as “the new medicine” for Parkinson’s; PA is no
longer viewed as a complementary intervention, but of equal importance to medication [9].
The interest in PA has been fuelled by the association between PA and the reduced risk of
developing Parkinson’s [10] and the potential to attenuate symptom progression [11,12].
Systematic reviews highlight that PA results in improved strength, balance, gait, and physi-
cal capacity [13-16], as well as improved motor and non-motor symptoms [17-22]. Current
guidelines advocate that weekly PA programmes should be prescribed in a progressive
manner, including strength, balance, aerobic, gait, and task-specific training focusing on
the upper and lower limbs and spine, with emphasis placed on functional movement
patterns and large amplitude movements [23]. In addition, the high incidence of apathy in
Parkinson’s means that to maintain motivation, PA needs to be enjoyable.

Parkinson’s Beats

Cardio-drumming programmes or drumming exercises have recently been gaining
popularity. Drumming is a relatively high-intensity aerobic exercise involving whole-
body movements [24]. A workout ball in a bucket (e.g., [25]), or African drums (e.g., [26])
can be used, as they are easily available and do not require previous training or specific
knowledge and skills to play. Drumming exercises combining movement with rhythmic,
up-beat music, build enjoyment and support the incremental pace, aiming to increase
cardiovascular benefits.

The core of drumming relies on our intrinsic ability, known as entrainment, to tap/play
along with the rhythms of music (i.e., synchronising our movement with music/beats).
This entrainment is of particular importance for people living with Parkinson’s (PLwP),
as the music’s beats can effectively support the brain to coordinate movements [27,28].
For example, a systematic review of meta-analyses of clinical studies involving music for
movement rehabilitation in Parkinson’s demonstrated that when music was added to gait
training, it resulted in significant improvements of balance, stride length, and walking
(measured using the Timed Up and Go test) in PLwP [29]. This is because rhythmic stimula-
tion offers beneficial time-based cues for the brain to plan and be ready to execute the next
movement [27]. Applying rhythmic entrainment to drumming exercises, which involve
synchronised movements stimulated by beats, Parkinson’s Beats is specifically adapted for
PLwP to promote large amplitude arm movements, balance through differing drumming
techniques, and strength training in the legs. Further, a randomised controlled study
highlighted that group-based drumming programmes decreased participants” depression
and anxiety, and increased wellbeing and social resilience [30]. Moreover, positive experi-
ences including enjoyment, a sense of control, accomplishments, and social connectedness
were reported in a study with mental health service users [31]. To utilise these numerous
advantages of drumming, a pilot study was conducted involving eighteen PLwP, where
only eight participants took part in drumming and ten participants were in the control
group [32]. Following the twice-weekly 6-week West African drum circle intervention,
participants in the drumming group demonstrated a statistically significant improvement
in the quality-of-life measure (PDQ-39), but no improvements in depression and motor
function assessments. In this study, the qualitative assessment was limited to several quotes
from participants’ diary entries, and no formal qualitative analysis was involved. Therefore,
the current study aimed to explore the impacts of a cardio-drumming programme, Parkin-
son’s Beats, which uses a workout ball in a bucket with two sticks. Given the fact that this
was only a recently adopted exercise programme for PLwP, the focus of this study was to
gain a better understanding of the lived experience of PLwP taking part in Parkinson’s
Beats using a descriptive phenomenological method [33].
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2. Methods
2.1. Design

A qualitative phenomenological research design [34] was used to gain an understand-
ing of the impact of Parkinson’s Beats (PB). Adopting a phenomenological approach allows
for a greater understanding of and insight into the experience of PLwP who participated
in Parkinson’s Beats. The descriptive phenomenological approach seeks to explain the
nature of things through the way people experience them [34]. Such an approach allows
us to capture and describe essential aspects of the participants” experience, to understand
their experience in their context, i.e., living with Parkinson’s [33]. This study was ethically
approved by the Robert Gordon University School of Health Sciences Research Ethics
Committee (SREC SHS/22/32).

2.2. Participants

This study adopted a convenience approach to sampling, inviting PLwP who had
attended four or more Parkinson’s Beats sessions, delivered either online or face-to-face,
to participate in a focus group to explore their experiences of participation in Parkinson’s
Beats. As Parkinson’s Beats is an inclusive form of activity and can be adapted to suit
all abilities, no restriction was based on stage of Parkinson’s, time since diagnosis, or
Parkinson’s medication. Parkinson’s Beats attendees received a participation information
sheet via email and provided statements of informed consent prior to participating in the
study. Although we did not formally assess eligible participants on their cognitive function,
all our participants did not have any form of dementia. They provided statements of
informed consent, followed all instructions during the weekly cardio-drumming sessions,
and were able to share their thoughts and experiences of Parkinson’s Beats at the focus
group discussions.

2.3. Data Collection

The qualitative data were gathered through audio-recorded conversations of three
focus groups: one in-person group (n = 9) and two online groups via Microsoft Teams
(n =5 in each group). Focus groups 1 and 2 were conducted immediately following the
drumming session; the third was held on a day where there was no drumming.

Focus group discussions were guided by a standardised topic guide incorporating
four key areas of interest: (i) their initial thoughts of Parkinson’s Beats, (ii) their experience
of Parkinson’s Beats, (iii) the perceived impact of Parkinson’s Beats, and (iv) barriers and
motivators to participation in Parkinson’s Beats.

All focus groups were facilitated by the same researcher (AW). An additional member
of the research team (JH) served as an observer and took field notes to complement the
qualitative analysis. All focus groups were recorded, and accurately transcribed.

2.4. Data Analysis

Interview transcripts were analysed following Ritchie and Lewis’ framework analysis
approach [35], which is commonly used within health-related research [36], and is ideally
suited to exploring participants’ perceptions, experiences, and values, aligning with the
objectives of this research. The framework analysis approach was selected as it offers a
flexible approach to identify and describe the data and categorise key patterns to generate
themes related to the phenomenon of interest [34]. Using this inductive approach meant
that participants’ views and opinions dictated the emergence of themes and subthemes. The
researchers (AW and JH) grouped themes and subthemes, discussing their scope and nature
with the rest of the research team (JJ] and JYI), and making any necessary amendments.

3. Results

In total, seven men and twelve women, ranging in age between 55 and 80 years old,
took part in the Parkinson’s Beats study. Participants (n = 5) were excluded from the
analysis only if they had attended fewer than four sessions of Parkinson’s Beats.
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The framework analysis resulted in the identification of six themes and fifteen sub-
themes. Themes centred upon physical improvements, benefits on mood, cognitive func-
tion, social wellbeing, additional benefits, and barriers to participation, as illustrated in

Table 1.

Table 1. Themes and subthemes of participants experiences.

Themes

Subthemes with Representative Quotes

1. Physical impact

The focus groups were intentionally run
following a PB session, to capture
participants” immediate respones.

1.1 Immediate post-class physical impact

“I am just buzzing after attending the class, like I am ready to take on anything”
“I feel energised, and it lasts the rest of the day”

1.2 Functional benefits

“Yes, I'm like that—I can reach cupboard shelves that I couldn’t reach before”

“When I first started doing this—I have a lot of pain with my PD [Parkinson’s disease], I
have arthritis and I have a lot of issues. I struggle to get up and down the stairs. So I used
to get the lift up to my class and the lift down. So about the fourth session I came out of the
class and I was chatting away to people and I was at the bottom of the stairs before I
realised I had walked down the stairs and I hadn't felt any pain. And it’s just the
exhilaration of the drumming that had done that”

1.3 Lasting effects

“I am not sure if it is because of the drumming, but I have notice my hand writing has
improved recently, and my medication has not changed”

“On drumming days I'm a lot more [chilled] because I don’t have the pain and the stiffness”
“I would say the simple action of using your arms and your hand/eye coordination. It
really lifts you body and mind”

2. Emotional impact

Parkinson’s Beats was unanimously
perceived to have a positive impact on
non-motor symptoms.

2.1 Impact during and immediately after class

“Upbeat—you do feel good. You feel up rather than down”.

Attending Parkinson’s Beats also served as a distraction for many, allowing them
to forget about their Parkinson’s for a period of time:

“Actually doing it, I forget about the Parkinson’s”; and “I forget about Parkinson’s for the
rest of that day” .

“It's amazingly relaxing, the whole thing; and you’re concentrating on something other

than your tremor. You're concentrating on the drumming and forget about your tremor”
2.2 Distraction and reduced stress

“I just love it—it’s a selfish thing for me, I love to see people enjoying themselves—it gives
so much back to me”

“This is fun—if you can find something you can enjoy then you’re more likely to keep it up.
She [the instructor] makes it fun, she really does”

2.3  Enhanced emotional wellbeing and empowerment

“Just enjoy what you can do. Every day is different. Some days you can’t do a lot”
“You don’t have to—that’s the beauty of drumming, you are a free spirit, you do what you
like. The more you do it, the better you get as well”.

3. Impact on cognitive function

Participating in Parkinson’s Beats presented a
cognitive challenge for participants.
Participants reported that they enjoyed the
challenge of the complex tracks and rhythms.

3.1 Mastering challenges

"I like the more complex [music] tracks” “There’s more for you to do, it’s more
enter-taining, you feel more positive at the end of it”

“You're pushing yourself more as well because some of the more complex movements at
more difficult to achieve”

“You have to concentrate so much, and quite a lot of effort put into it”.

3.2 Frustrations

“That’s really important that people don't feel that they have to achieve a standard. Cos
there is no standard”
“It just makes me so cross that I can’t do it as well as I would like to”
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Table 1. Cont.

Themes

Subthemes with Representative Quotes

4. Social Benefits

The participants had positive experiences of
being in a group, enjoyment of making music
together, and working with others in a group.

41 Working with others

“Trying to finish at the same time as everyone else”
“Being in tune with others is a great feeling”
Participants were clear that “Doing it [drumming] on your own wouldn’t be the same”

5. Additional benefits

Three subthemes emerged in this theme:
music, dance, and the loss of
self-consciousness.

5.1 Music

“There’s something about creating music, dancing to the beat, or drumming to the beat”
“It's funny—I do listen to music in a different way now. I'm thinking: How would I
move/beat to that music? you know, when you’re in the car, and you bang the steering
wheel ...”

5.2  Dance

“It's more like dancing for me—there’s movement in it, and I tend to try to make it into a
dance anyway”

5.3 Losing self-consciousness

“I like the zoom. I'm not so sure I'd do it if it wasn’t on zoom. I'd be so self-conscious, that
was not hitting the drum at the same time that it would put me off”

“I like being able to lose all of my frustrations”
“Just start making your own noise. Fun. Lash out”

6. Barriers

Three potential barriers emerged in the focus
group discussions: self-consciousness,
retrospection, and the music chosen.

6.1 Self-consciousness

“I can’t forget about my illness when I'm drumming, because it just make me so cross that I
can’t do it as well as I would like to. [Told, there’s no pressure, the participant responded]
the pressure is all at my end”.

6.2 Drumming noise

“I have a problem—uwe now have a rabbit living in the house so now I have to quieten down
a bit—the rabbit doesn’t like it”

6.3 Music choice

“A couple of people came once but didn't like the music. Said if it was classical, they would
be more likely to join”

3.1. Theme 1. Physical Impact

The focus groups were intentionally run following a Parkinson’s Beats session, to
capture participants’ immediate responses. Experiences of Parkinson’s Beats varied from
some participants feeling euphoric and energised; further, some participants perceived that
they had a good work out.

“I am just buzzing after attending the class, like I am ready to take on anything”

“1 feel energised, and it lasts the rest of the day”

“Done some exercise, love the music, love instructor. It’s a happy class. You feel you ve
achieved something as well”

Some participants reported “muscle tiredness” and “some muscle ache” but this was
not expressed negatively; rather, these comments attested to the fact that they had a good
workout. However, one participant reported that they could no longer do both Parkinson’s
Beats and Tango class in the same day again, suggesting that Parkinson’s Beats was a
high-intensity exercise.

In addition to physical benefits, participants also reported functional benefits. These
included, but were not limited to, an improved ability to raise their arms with greater
ease, so that they were now able to reach top shelves. Improvements to upper limbs were
also evidenced by participants reporting a greater ability to use their arms to get out of
bed more easily, and increased mobility. In addition, participants also reported perceived
reductions in pain, stiffness, and tremors on drumming class days.
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“Yes, I'm like that—I can reach cupboard shelves that I couldn’t reach before”

“When I first started doing this—I have a lot of pain with my PD [Parkinson’s disease], I
have arthritis and I have a lot of issues. I struggle to get up and down the stairs. So I
used to get the lift up to my class and the lift down. So about the fourth session I came
out of the class and I was chatting away to people and I was at the bottom of the stairs
before I realised I had walked down the stairs and I hadn’t felt any pain. And it’s just the
exhilaration of the drumming that had done that”

The benefits of drumming also appeared to have a lasting effect with a positive
impact continuing for the rest of the day and a carry-over effect into other activities.
Several participants reported improved hand/eye coordination, improved handwriting,
and greater amplitude of movement, which they attributed to Parkinson’s Beats.

“I am not sure if it is because of the drumming, but I have notice my hand writing has
improved recently, and my medication has not changed”

Even though the physical benefits seemed small, they made a big difference. Many
reported that they were able to do tasks which they could not do before. Within the
focus groups, it became apparent that when they started talking and sharing experiences
about how Parkinson’s Beats had impacted them, they realised what the changes had been.
Enhanced physical and functional benefits were also perceived to fuel changes in mood.

“On drumming days I'm a lot more [chilled] because I don’t have the pain and the
stiffness”

“I would say, if you want to feel good, and not to feel like you do first thing in the
morning, when you need to stretch and it takes half an hour or an hour to get yourself
sorted, come to a drumming class. The simple action of using your arms and your
hand/eye coordination. It really lifts you body and mind”

3.2. Theme 2. Emotional Impact

Parkinson’s Beats was unanimously perceived to have a positive impact on these
non-motor symptoms: In terms of immediate impacts, the sessions, participants said, are
“Happy” and “It’s a happy class”. They used the word “euphoria” and noticed that their
mood on ‘drumming days” was much better than on others:

“Upbeat—you do feel good. You feel up rather than down”.
“Parkinson’s Beats exercise drumming makes me happy!”

Attending Parkinson’s Beats also served as a distraction for many, allowing them to
forget about their Parkinson’s disease for a period of time:

“Actually doing it, I forget about the Parkinson’s”; and “I forget about Parkinson’s for
the rest of that day” .

“It's amazingly relaxing, the whole thing; and you’re concentrating on something other
than your tremor. You're concentrating on the drumming and forget about your tremor”

Such a distraction appeared to help to mask the daily pain and frustration normally
experienced by PLwP. The focus groups all reported that PB drumming helped to reduce
stress and improve emotional wellbeing. The impact of music, the act of drumming, and
the fun environment created by the instructor were reported as factors which aided the
positive impact on the emotional well-being of the group:

“1 just love it—it’s a selfish thing for me, I love to see people enjoying themselves—it
gives so much back to me”

“This is fun—if you can find something you can enjoy then you’re more likely to keep it
up. She [the instructor] makes it fun, she really does”

Further, a sense of empowerment is also remarked on by participants. Parkinson’s
Beats promoted “a sense of control”, and inclusivity.
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“Just enjoy what you can do. Every day is different. Some days you can’t do a lot”

“You don’t have to—that’s the beauty of drumming, you are a free spirit, you do what
you like. The more you do it, the better you get as well”.

3.3. Theme 3. Impact on Cognitive Function

Participating in Parkinson’s Beats presented a cognitive challenge for participants.
Participants reported that they enjoyed the challenge of the complex tracks and rhythms:

“I like the more complex [music] tracks” and “There’s more for you to do, it’s more
entertaining, you feel more positive at the end of it”

“You're pushing yourself more as well because some of the more complex movements at
more difficult to achieve”

“You have to concentrate so much, and quite a lot of effort put into it”.
Participants also found great satisfaction in stretching their skills.

“Pleased with myself, I've accomplished the session” and “Maybe smug would be a better
word than content” .

However, some participants reported frustrations around balancing between their
skills and the challenge of complex tracks and movements:

“That’s really important that people don’t feel that they have to achieve a standard. Cos
there is no standard”

“It just makes me so cross that I can’t do it as well as I would like to”

3.4. Theme 4. Social Impact

The participants had a positive experience of being in a group, enjoyment of making
music together, and working with others in a group. Parkinson’s Beats appeared to have
brough a group of PLWP with their limitations all together.

“Trying to finish at the same time as everyone else” and “Being in tune with others is a
great feeling”

“The feeling when you're all banging at the same time is great” .

“Participants were clear that “Doing it [drumming] on your own wouldn’t be the same”.

3.5. Theme 5. Additional Benefits

Three subthemes emerged in this theme: music, dance, and the loss of self-consciousness.

Music appears to be the essential impetus for the drumming exercises. Participants felt
strongly that they were “Joining in, making [their] own contribution to the track”, in effect
playing music with the musicians on the recording. “There’s something about creating
music, dancing to the beat, or drumming to the beat”. They are referencing entrainment.
The awareness of music permeates the rest of the day, and beyond. “It’s funny—I do listen
to music in a different way now. I'm thinking: How would I move/beat to that music? you
know, when you're in the car, and you bang the steering wheel ...”

Additionally, some participants incorporated drumming with dancing and movement.
The unique blend of uplifting music and aerobic-alike exercises appeared to support
dancing and body movements.

“It’s more like dancing for me—there’s movement in it, and I tend to try to make it into a
dance anyway”

Moreover, there were some unexpected benefits for online participants: “I like the
zoom. I'm not so sure I'd do it if it wasn’t on zoom. I'd be so self-conscious, that I was not
hitting the drum at the same time that it would put me off” Offering the Parkinson’s Beats
sessions online also enabled people to gain benefits: “I like to be able to ‘go for it”; “I like
being able to lose all of my frustrations”; “Just start making your own noise. Fun. Lash
out”; “You can hit the ball as hard as you like”.
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3.6. Theme 6. Barriers to Participation in Parkinson’s Beats

Three potential barriers emerged in the focus group discussions: self-consciousness,
retrospection, and the music chosen.

Self-consciousness was overcome through the online setting. One of the online par-
ticipants said: “I like the zoom. I'm not so sure I'd do it if it wasn’t on zoom. I'd be so
self-conscious, that I was not hitting the drum at the same time [as the others] that it would
put me off”.

Another barrier that emerged was raised by a newly diagnosed participant who
was frustrated with their own limited mobility and subsequent lack of precision and
acknowledged that “I can’t forget about my illness when I'm drumming, because it just
make me so cross that I can’t do it as well as I would like to. [Told, there’s no pressure, the
participant responded] the pressure is all at my end”.

Moreover, a barrier arose for online participants when drumming at home—the impact
of the noise on other members of the household. “I have a problem—we now have a rabbit
living in the house so now I have to quieten down a bit—the rabbit doesn’t like it” and “It
can be a problem, the noise. My husband would agree”.

Given that part of people’s enjoyment of Parkinson’s Beats is “I like to be able to ‘go
for it” and “.. .lose all of my frustrations” and “making your own noise. Lash out” by
hitting the ball “as hard as you like”, these restrictions have to be taken into account by the
facilitator and the online participants affected.

And finally, the music chosen for the classes was off-putting for some: “A couple of
people came but didn’t like the music. Said if it was classical, they would be more likely to
join”.

4. Discussion

This study aimed to explore the perceived impact of cardio-drumming adapted specif-
ically for PLwP using a descriptive phenomenological approach. Six themes and fifteen
sub-themes were generated, which highlighted the physical, emotional, cognitive, and
social benefits as well as barriers to participating in Parkinson’s Beats. It is of interest
that some of the perceived benefits were both immediate and lasting over the course of
programmes.

Current guidelines recommend a multimodal approach to exercise, encompassing
strength, flexibility, balance, and aerobic exercise [37]. The physical benefits reported by par-
ticipants in Parkinson’s Beats may be attributed the fact that drumming combines all these
elements within a single workout. Participants also reported perceived improvements in
balance following participation in Parkinson’s Beats. Improved balance could be attributed
to the dual tasking component of Parkinson’s Beats whereby drumming rhythmically to the
music demands both physical and cognitive resources. Dual tasking involves undertaking
two tasks simultaneously: for example, a combination of two motor tasks or a combination
of a motor and cognitive task [38]. Several authors have reported that among PLwP the
secondary task, regardless of whether it is motor or cognitive, impairs the performance
of the primary task [39]. Being able to do two tasks simultaneously is important during
many functional tasks such as walking and talking. Consequently, dual task training is
advocated in the European Parkinson’s Physiotherapy guidelines [40]. A recent systematic
review conducted by Beline De Freitas and colleagues [41] demonstrated that dual task
training resulted in gait and balance benefits. This study was not designed to explore the
effectiveness of Parkinson’s Beats on gait and balance, but these perceived benefits may
warrant further exploration in a future study.

Additionally, Parkinson’s Beats participants reported a range of emotional benefits
including enjoyment and the experience of being in a flow. Participants enjoyed having
uplifting well-known songs, having the group support, and feeling achievement, as well as
being able to ‘forget’ their Parkinson’s during the sessions. These findings were similar to
those of previous drumming studies: an in-depth qualitative study involving mental health
service users highlighted that the drumming programme appeared to have engendered

128



Int. |. Environ. Res. Public Health 2024, 21, 514

mental health recovery in the participants [31], as the participants demonstrated enhanced
enjoyment, agency, accomplishments, engagement, and positive self-identity [31]. In partic-
ular, the Parkinson’s Beats study participants also reported experiences of being in a flow,
which is characterised by being totally immersed in the joy of the activity; this experience
of being in a flow has been conceptualised by Csikszentmihalyi [42,43]. Being in a flow
can be highly motivational, as we experience heightened enjoyment of an activity that
balances challenge and stretches our ability to meet and surpass those challenges [42,43].
This is evident in our study participants, PLwP, who were motivated by their sense of hap-
piness, exhilaration, and outright euphoria. Similar findings were reported in an African
drumming study involving older adults (N = 27) with dementia, who showed improve-
ments in mood, level of interest, responsiveness, engagement, and enjoyment [26]. In
another controlled study, a three-month Japanese drumming exercise programme resulted
in reduced depressive mood and improved physical fitness in community-dwelling older
women (>65 years) (N = 40) [44]. Further, a randomised controlled study demonstrated
significantly reduced depression and anxiety and increased wellbeing and social resilience
in the drumming group participants compared with the control group [30]. This study
also tested participants’ saliva samples and found that drumming resulted in increases in
anti-inflammatory activity [30].

Moreover, a sense of empowerment was also remarked on by Parkinson’s Beats
participants. Empowerment is variously described as “a process whereby people gain
mastery over their affairs” [45]; “helping patients discover and develop inherent capacity to
be responsible for one’s own life” [46]; and a sense of power and control of one’s condition.
Rawlet [47] proposes that empowerment is determined by one’s self-efficacy. Levels of
empowerment are associated with levels of quality of life: when PLwP have the capacity to
control their own management and take personal responsibility for their own well-being,
this can be empowering and yields an enhanced quality of life despite the seemingly
limiting condition [48].

Due to Parkinson’s, coordinating one’s movements becomes increasingly difficult;
however, Parkinson’s Beats participants reported improved skills and concentration (Theme
3). With the help of strong beats in the accompanying songs, the participants perceived
there were benefits for the brain. Such cognitive benefits were evident in a 15-week
controlled drumming study with older adults (N = 24), who felt their cognitive functions
were declining [49]. This study was designed to progress from simple tasks to more complex
tasks including drumming and singing for older adults. After the 15-week programme,
the drumming group participants demonstrated improved visual memory compared with
the literary control group. Thus, this study indicated that drumming programmes can
potentially prevent cognitive declining [49].

Moreover, Parkinson’s Beats is inclusive because the exercises can be adapted to
accommodate individual limitations and capacities. For example, PLWP can use one arm
or two, be standing or seated; most will drum in real time, but the beat can be slowed
to half time for anyone finding difficulty with the speed and frequency of the rhythm.
Each session was led by an experienced facilitator who created an atmosphere of trust and
safety, enabling participants to become free to express themselves, and enjoy themselves.
The facilitator demonstrated enthusiasm and provided encouragement throughout the
sessions. Additionally, our study demonstrated that Parkinson’s Beats can be delivered
both face to face and online, where participants’ experiences were similar, although in
some cases, the online format was preferred due to the option of not being seen/heard,
which helped overcome self-consciousness. However, online participation, i.e., drumming
at home may require some pre-arrangements with family members, who may not enjoy the
noise. Further, the facilitators are required to have sound knowledge and understanding of
Parkinson’s and its progressive impacts on participants. As we highlighted in Theme 6, the
facilitator may need to provide extra support for those who are newly diagnosed, as the
newly diagnosed participants may experience much frustration when they face their own
limited mobility and subsequent lack of precision during drumming. Finally, collaborating
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on the song choices with participants could minimise disappointment or disagreement, as
well as encourage participants to take ownership.

Limitations and Strengths

This study was an exploratory pilot research study, which highlighted the experiences
of PLwP who participated in cardio-drumming exercises. This study is based on responses
of 19 participants who were interviewed in three focus groups. Arguably, a larger sample
size could potentially yield richer data; however, the sample size in the current study aligns
with prior Parkinson’s qualitative research. Guest, Bunce, and Johnson [50] found that
across a sample size of sixty interviews, category saturation occurred within the first twelve
interviews and that the basic elements for core themes were present within the first six
interviews. Therefore, the data gathered from 19 participants in the current study were
regarded as sufficient for the purpose of this study.

Further, we acknowledge that the researchers conducting the focus groups (AW and
JH) have experience of drumming and they themselves live with Parkinson’s. While
this may have the potential to introduce bias, the fact that they have lived experience of
Parkinson’s may have allowed the collection of richer data, as participants may have felt
more at ease during the focus groups. While the use of researchers who have Parkinson’s
may have introduced some bias, this was mitigated during the data analysis, which was
conducted by all members of the research team.

5. Conclusions

The findings of Parkinson’s Beats, a cardio-drumming exercise programme for people
living with Parkinson’s (PLwP), has demonstrated physical, emotional, cognitive, and
social benefits. PLwWP reported enhanced mobility and reach, as well as reduced stiffness
and pain. A range of positive feelings were evident, including feeling euphoric, uplifted,
and joyful. Additionally, participants experienced flow and empowerment. Group sessions
also enhanced social wellbeing. Future studies may include physical, cognitive, and
psychological assessments, and investigate both short-term and long-term impacts, with
appropriate comparators (e.g., other types of physical activities, online vs in-person delivery,
healthy controls). Research into the optimal dose of cardio-drumming for different stages
of Parkinson’s progression is also needed. Moreover, best practice guidelines for the
facilitators/instructors on how to deliver a cardio-drumming exercise programme tailored
for PLwP need to be developed using evidence-based research. Further research should
also explore the possibility of Parkinson’s Beats being prescribed as an integral part of the
personalised health plans of PLwP.
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Abstract: There is increasing interest in physical activity as a response to the harm caused by dementia.
The focus has been upon interventions to prevent or delay symptoms or to support people living
with the condition to reminisce. Whilst this is welcome, there are other features inherent to physical
activity that remain unrecognised or underutilised and, consequently, its full potential for good is
unrealised. Most prominent is the ability physical activity has to enable participants to claim and
sustain a place in the world through what they do, crucial to a context where the impact of dementia
tends to annihilate this for those living with the condition. The article addresses this gap. In doing
so, it presents key findings. These include (1) highlighting the fundamental importance of features
such as person-centred care, human rights and social citizenship to enabling people with dementia
to live lives of quality and (2) identifying synergies with these features and what physical activity
can offer; for example, emphasising the value of bringing these together to illustrate how physical
activity can contribute to enabling people with dementia to live lives characterised by quality, and
the maintenance of their place in the world. The article concludes by suggesting what must come
next to ensure physical activity can play the fullest role possible.

Keywords: dementia; physical activity; person-centred; human rights; citizenship; relationships;
agency; power; the everyday; leisure

1. Introduction

This article focuses upon life with dementia and the role physical activity should play
within it. It highlights how modern thinking about dementia (in particular, two dementia-
related paradigms: person-centred care and support and social citizenship) aligns with
insights garnered from contemporary scholarship about physical activity. Insight into this
modern thinking is offered to illustrate ways in which physical activity can offer much to
people living with dementia beyond improvements to physical health (important though
these are) and how physical activity can contribute to enabling people with dementia to
sustain their place in the world. Suggestions are made so that practice can be tailored to
maximise the benefits such approaches can bring, and the article concludes by highlighting
key areas for attention so progress can be realised. Firstly, however, dementia and physical
activity are explained alongside a fuller rationale for what follows.

Dementia is an umbrella term used to describe a number of diseases or conditions that
cause irreversible damage to the brain, with symptoms that inevitably progress over time.
The nature of these will vary depending on the particular form of dementia causing illness;
for example, Alzheimer’s disease (the most common form of dementia) is characterised by
memory loss in relation to contemporary events [1,2]. Only very recently has any advance-
ment been made with pharmacological interventions that might alter the progression of
symptoms [3]. Possible breakthroughs relate solely to Alzheimer’s disease and are limited
to intervention at early stages of the illness, with delivery available through intense and
uncomfortable means (i.e., subcutaneously). The potential for malign side effects means
that, in large parts of the world, regulatory bodies remain reluctant to approve use [4,5].
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The fact that pharmacology has been unable to offer definitive responses to dementia has
caused concern for individuals living with dementia, their families and health and care
professionals [6]. In part, this is because, as symptoms progress, the ability of people to
continue to play an agentic role in everyday life is corroded and eventually destroyed [7].
In addition, dementia is universally feared because of the impact it can have upon an
individual’s sense of self and identity [6,8], with those living with the condition reporting
feelings of stigmatisation and low self-esteem [9]. These matters, allied to the fact that
very large numbers of people across the world are living with dementia or predicted to
be living with it over the next fifty years [10], have made dementia a global public health
priority [11].

With this context to the fore, research and scholarship have sought to comprehend
best practice in areas related to the provision of care and support for people affected by
dementia [12]. This has given rise to concepts characterised as “psycho-social” approaches.
These include person-centred care [6] and personhood [8], which can contribute to enabling
people with dementia to live lives characterised by quality by encouraging others to attend
to individual need and maximising the quality of relationships inherent to the daily life
of the person [13]. In recent times, these approaches have increasingly been regarded as
inadequate in themselves because of the risk that they may foreground people living with
dementia as patients rather than whole people, solely with needs to be met rather than lives
to be led [14]. Critique has been driven, in large part, by people living with dementia, who,
in the last 10 years or so, have advocated for enhanced recognition of the role of human
rights in any discourse about dementia [15]. This has drawn upon, and simultaneously
fuelled, an increasingly influential paradigm espousing social citizenship in dementia [16].

Citizenship is a comprehensive and complex phenomenon, the subject of study and
interpretation over many years [17]. This dynamism is part of it, with rights and re-
sponsibilities of individuals and those of the state renegotiated as contemporary societal
circumstances change [17]. In fact, defining citizenship should not be easy because such
vitality of meaning is what enables it to be effective [18]. Social citizenship is the interpre-
tation that has been adopted within the dementia context. It is a relationship or practice
(as much as a status) whereby an individual living with dementia must feel free from dis-
crimination and have opportunities to grow and participate in life as fully as possible [16].
Social citizenship involves the upholding of rights, with international frameworks—such
as Article 30 of the United Nation’s Convention on the Rights of Persons with Disabilities—
being seminal in enabling an authoritative rather than optional status [19]. Allied to this
modern thinking is the necessity that people living with dementia should expect every
actor with influence in their daily life (ranging from shop keepers to surgeons, depending
on prevailing circumstances) to offer opportunities for the fullest engagement possible in
“everyday life”. The nature of “everyday life” is seen as fundamental to social citizenship,
with the mundane components of the everyday being the context in which people living
with dementia manifest their ongoing place in the world [17].

Physical activity is defined as any intentional movement produced by the skeletal
muscles that results in increased energy expenditure [20]. The broad nature of this interpre-
tation means it is capable of being part of everyday life. Sadly, however, physical activity is
not routinely on offer to people living with dementia [21]. There are many reasons for this,
with one of the most prominent being that knowledge of what works well in terms of the
provision of physical activity is limited [22]. However, as will be shown, physical activity
is well placed to align with contemporary thinking about dementia because it can be used
to harness elements of person-centred support and contribute to the social citizenship
of people living with dementia. For these reasons, it should, therefore, be included as a
fundamental part of the ongoing response to dementia.

2. Responses to Dementia and the Part Played by Physical Activity

There is increasing and global interest in what physical activity can offer to people
living with dementia [23] because of its contributions in several different ways; for example,

134



Int. ]. Environ. Res. Public Health 2023, 20, 6503

via potentially averting, holding up or improving symptoms of dementia [24,25], with
evidence that suitable interventions may slacken the rate of disease progression [26]. In
addition, within the field of dementia reminiscence, physical activity has been employed to
stimulate memories of times past in the lives of individuals; for example, through use of
Irish dancing [27]. However, what is proposed here, a focus upon person-centred and social
citizenship approaches in dementia, builds upon and moves beyond this by highlighting
how additional benefit can be realised through physical activity supporting and promoting
one’s place in the world or in the everyday lives of participants with dementia. Furthermore,
such understanding will enable those offering opportunities for physical activity to tailor
what they do to enhance its ability to contribute even more than it already does, this
being especially important because of the lack of reliable and accessible pharmacological
responses to dementia. In the following paragraphs, therefore, person-centred and citizen
approaches are explained in detail. Key aspects are identified that, as will be indicated, hold
relevance for those interested in adapting approaches to physical activity for individuals
living with dementia.

Turning first to person-centred support, over the last 25 years, there has been a move
from considerations of dementia as primarily a medical condition to something recognised
as affecting all aspects of a person’s experience of life [8]. Fundamental is the fact that,
as every person is unique, everybody’s experience of dementia is different. Taking a
person-centred approach therefore means ensuring that everyone living with dementia is
recognised in terms of their life story, abilities and skills, personality and physical health
rather than being defined only by the damage to cognition caused by dementia [6,12].
Furthermore, to facilitate person-centred approaches to care and support, what is known as
“personhood” must be promoted. This is defined as “a standing or status that is bestowed
upon one human being, by others, in the context of relationship and social being. It implies
recognition, respect and trust” ([8], p. 8). Thus, the relationships an individual living with
dementia has with others and the quality of those relationships in terms of enabling that
person to sustain their feeling of self and identity matter. If these are not of sufficient quality,
person-centred support cannot be sustained.

For the best part of a quarter of a century these ideas have formed the foundations of
approaches to care and support in dementia [6]. However, person-centred approaches alone
are insufficient to enable people with dementia to live lives of quality [14]. Emphasis by
clinical services upon earlier diagnosis [28] has enabled more people living with dementia
to articulate what matters to them in everyday life [29]. Through accounts of people
themselves, and via allied research and scholarship, has come the call for human rights
and social citizenship to be prioritised in ways not represented within person-centred
approaches. For example, Bartlett and O’Connor [14], writing in 2007, highlighted that
the structural nature of societies and the agency held by people living with dementia also
needed to be taken into account. Thus, people living with dementia should be recognised as
individuals whose experience of life is informed by their gender, class, ethnicity, sexuality,
ability, and age [17].

A focus upon human rights is required because person-centred approaches alone fail
to affirm the ongoing status of people as having power to influence their lives [30]. This,
in turn, highlights the need to promote the ongoing place in the world of people living
with dementia as citizens [17]. All too often, people lack agency [31] or indeed opportunity
to demonstrate this, and later it will be argued that physical activity is well positioned to
redress this. However, before addressing this directly, more detail is required relating to the
nature of citizenship approaches in the context of dementia. This concerns elements that
contribute to the foundations of this article’s core argument: that modern thinking about
dementia (aligned with insights garnered from contemporary scholarship about physical
activity) illustrates how physical activity can contribute to enabling people with dementia
to live lives characterised by quality and sustain their place in the world.

Firstly, the nature of everyday life with dementia is now viewed as crucial. This
is because it is here that the practical conditions for the participation and influence of
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individuals occur [17]. Thus, as Nedlund and colleagues advocated in 2019 [17], there is a
need to take the ordinary seriously. Furthermore, as Butchard and Dunne [29] point out,
the human rights of people living with dementia are liable to violation on an everyday
basis. The example they highlight is the “task-driven” nature of care, removing the oppor-
tunities many people living with dementia have to influence what goes on or to express
their preferences. Instead, social citizenship approaches advocate that people living with
dementia should be enabled to explain or demonstrate what they wish to happen on an
everyday basis and thus enact their human rights. As will be suggested later, physical
activity provides a unique ability for individuals living with dementia to demonstrate this.

Secondly, the quality of relationships matters in ways extending beyond those iden-
tified within person-centred support. So, for example, Sabat [32] argued there should be
no “us” and “them” when considering life with dementia. He advocated for approaches
supportive of “shared humanity” ([32], p. 12). This theme has been built upon [17] with the
suggestion that citizenship-based relationships should foster feelings of belonging, with a
focus upon recognition of shared experiences within communal care settings, for example.
Other people play a significant role in affirming the integrity of self-worth for people living
with dementia through their actions and behaviour towards them [33]. Thus, those people,
key within the lives of each individual, can contribute to the citizenship of a person through
relationships characterised by shared humanity, a sense of belonging and affirmation of an
individual’s self-worth [17,32,33].

How this might occur is related to a third point, which is that, in terms of recognition,
it is acknowledgement by others of the agency held by the person living with dementia
that matters most [34]. This is congruent with a “strengths-based approach” [32] in the
dementia context, which prioritises abilities a person retains rather than those they may
have lost as a result of the illness. Nedlund and colleagues [17] characterised this as shifting
the focus from that exclusively upon care towards understanding that people can and must
retain power. This should pertain to people at an advanced stage of dementia too and
in such circumstances can be manifested via displays of “embodied agency” [34], where
people employ actions to express their will if no longer able to do so verbally. As a result of
the harm caused by advanced dementia, these can be subtle movements or gestures offered
by individuals through what have been described as “micro-gestures” [17]. Those who may
be supporting people with advanced dementia (for example, paid or family carers) must
assist them by knowing them well and being able to understand their significance. This is
“relational citizenship” [35], where individuals use their bodies to express their place in
the world. The opportunities afforded for this by physical activity are clear. Unlike other
leisure-based activities, such as singing or art, which potentially afford similar benefits
in terms of communality and presence to people living with dementia, physical activity
uniquely and by its very nature offers opportunity for individuals to employ their bodies
to achieve such constructive outcomes. It is noteworthy also that relational citizenship in
the dementia context is based upon the premise that people must be active partners in
their own care. Thus, agency, power and how these are manifested by individuals and
recognised by others form cornerstones of modern approaches to citizenship in dementia.

A rights- and citizenship-based approach is founded upon ethical concerns for social
justice, fairness and equality. With regard to dementia, this has been described as “a
discourse of hope” ([30], p. 18). That physical activity has a key role to play enhancing the
social citizenship of people living with dementia is, therefore, exciting and positive. With
these factors in mind, and drawing upon the discussion so far, the article now turns to the
role of physical activity in everyday life with dementia.

3. The Role of Physical Activity in Everyday Life with Dementia

Physical activity is an inextricable part of the everyday. This is reflected in numerous
studies exploring physical activity in the context of life with dementia (as will be shown
below). Thus, it is well placed to form an essential part of the response to the condition.
For example, a study by Olsen and colleagues in 2015 [36], which had as its basis a high-
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intensity functional exercise programme for those with dementia living in a nursing home,
found there was much participants valued related to the everyday. Thus, individuals
reported that participation enabled them to feel “. . .more like a normal person” ([36], p. 6).
This was related to physical activity having felt relevant to the everyday life of participants
throughout earlier times and this feeling extending into daily living within the context of
the nursing home; for example, enhancing one’s energy to engage within social discourse
and offering the chance for such opportunities to happen in the first place via the provision
of the physical activity. Writing in 2022, Telenius and colleagues [37] highlighted similar
features. Their study involved interviews with people living with dementia to explore their
experience of physical activity. Notable here were participant reflections about physical
activity giving content and structure to their days. “Everyday” activities, such as mowing
the grass, were highlighted as examples. The significance of the seemingly mundane had
deeper consequences, however, when considered against what was discussed about agency
and power. Participants noted, for example, that such routines enabled them to exert
feelings of control within daily life that would otherwise be missing.

Of course, what individuals choose to do with the everyday must not be prescribed.
This article champions person-centred approaches based upon rights and citizenship within
everyday contexts, and people not only have a right to choose what they do in later life but
they also have the right to choose to do nothing very active if this is their wish [38]. However,
because physical activity is so diverse in nature, it is well placed to embrace a range of
activities that may align with the preferences individuals have for activity in their everyday
lives. A study by Burke and Jones [39] is illustrative. It focused upon experiences of people
living with dementia within sheltered housing and care homes but, unlike the research
conducted by Olsen et al. [36], investigated reflections offered by participants engaging in
“low threshold” sports programmes. This placed “minimal demands” ([39], p. 2) in terms
of what was required or expected of individuals. Facilitators were not themselves highly
trained sports professionals or therapists; instead, they were provided with training in the
interventions in order to offer them with confidence. Participants enjoyed what they did,
and it was noted that provision could be sustained over the long term because it was “open
to all” and sociable in nature. This low-threshold physical activity had the potential to act
as a gateway to further opportunities for individuals ([39], p. 8).

Thus, physical activity has an important role to play in what is on offer to people
living with dementia as part of everyday life, bringing benefits in terms of sustaining an
individual’s place in the world through what they do and experience. Other studies have
affirmed this, including that by Hartfiel et al. [26], which, although investigating outcomes
of an organised exercise programme for people living with dementia, highlighted how
the formation of habits revolving around physical activity was beneficial for individuals.
For example, one participant reported that, after engaging in the programme, he had gone
on to complete nearly 40 park runs. The everyday is about tailoring physical activity to
what is relevant to the person living with dementia [24]. This can be highly structured
and organised or it can be as mundane as shovelling snow [36]. Links here to the earlier
discussion about the need to pay attention to person-centred approaches are clear.

The nature and quality of relationships held by people living with dementia were
identified (above) as positive and fundamental in enabling individuals to sustain their place
in the world. Physical activity has been shown to offer opportunity for such constructive
relationships. For example, Olsen and colleagues [36] found that it was the interactions
amongst participants that contributed significantly to those individuals realising the out-
comes they wished to achieve from the activity, here acting as role models for each other,
demonstrating what was possible and motivating each other to participate. As one respon-
dent said: “...we can do this!” ([36], p. 6). Collaboration is seen as a powerful and positive
enabler in sustaining one’s place in the world in the context of life with dementia [17,33].
This involves not only a sense of belonging, which, as has already been highlighted, is
key to the sort of empowerment at the heart of this discussion, but also feelings of agency
and of holding power in relation to what is being enacted. Confidence to engage in such
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collaborative actions can come from within the group itself [26]. However, there are nu-
ances and skills that facilitators must be aware of in order to foster collaboration. These
include the willingness of those nominally charged with providing physical activity to
enable participants living with dementia to lead and facilitate such activity at times or
throughout the process, if this is their wish [24]. The provision of physical activity in such
ways can have beneficial outcomes for staff and volunteers too; for example, increased
optimism and positivity have been reported throughout settings where this has taken
place [24]. When this operates successfully, encounters by those living with dementia with
staff have been found to be characterised by vitality rather than detachment [36]. These are
important attributes linked to the provision of physical activity within a context where so
often the wellbeing and motivation of the dementia care workforce is not found to be so
buoyant [40,41].

This discussion has shown that physical activity can act as an enabler of agency and
power for people living with dementia. The significance of this to the facilitation of an
ongoing sense of place in the world for individuals living with the condition, however,
means that a fuller examination is required. Physical activity can offer the opportunity
for individuals to test themselves physically and competitively. Whilst the definition
adopted in this article does not prioritise this, it is widely accepted that it can do so. How
much individuals living with dementia can achieve for themselves through engaging in
physical activity has been found to matter [36]. For example, there are factors such as others
having expectations of what individuals might achieve. Such an approach is unlikely to
suit everyone; however, people living with dementia report that stereotypical depictions
among their peers can lead to their own feelings of stigmatisation [42]. Rather than an
overt focus upon goal setting, consideration should be given to other related features found
within relevant research. These could include, for example, giving attention to the value
that people living with dementia report being invested with and their reports of being
noticed through what they did [36]. People living with dementia have also reflected upon
the benefits of feeling they “still measured up” ([21], p. 4) through the ability to test this
feeling through use of their body. This was found also to involve a sense of mastery over
a particular activity, with self-efficacy (the ability to achieve for oneself) being especially
prized [21].

However, care needs to be taken when exploring this aspect of the discussion. Through-
out, the importance of person-centred approaches has been advanced to run alongside the
merits of other features. This is a moment to reflect upon the significance of this because
what will suit one person will not be for another. Indeed, a person’s preference may vary
from one engagement in physical activity to the next [24]. A sense of agency and power can
be achieved by people living with dementia participating in physical activity in other ways;
for example, as highlighted by Olsen et al. [36], through activity that is challenging but fun.
The value individuals report of being able to look forward through ongoing participation
over time must also be considered [36]. Conceptualisations of leisure have been applied in
such circumstances within the dementia context. For example, “serious leisure” [43] has
been used to explain how, through physical activity, individuals have been empowered
to acquire and enact skills via the regular progression of activities that are substantial,
of interest and fulfilling [44]. If activities feel relevant to the person involved, and if the
experiences at the time matter to them, then this may be enough to offer that individual the
sense of agency and power required [24].

4. What Should Happen Next?

Physical activity is part of the everyday, particularly with its widely accepted, broadly
drawn definition (cited above) to the fore. Thus, it needs to be taken seriously as a means
to enable the sustenance of the place in the world of individuals living with dementia.
Scholarship from the fields of dementia and physical activity has affirmed this by making
the links between physical activity, dementia and the everyday. However, questions remain
about the way forward. These relate to matters highlighted in the preceding discussion,
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but there are also elements that the article has been unable to consider fully enough. In this
section, the question of what should happen next is posed. The answers to this and each of
the queries raised as part of it will be fundamental to enabling physical activity to realise
its fullest potential within the context of life with dementia.

For example, it is not yet clear what skills and attributes are required to offer physical
activity to people living with dementia. The articles cited here are helpful in progressing under-
standing. However, there remains much from the milieu of dementia scholarship and practice
that could still contribute. For example, the pioneering work on person-centred practice in
dementia [8] has been advanced by others [7] so that person-centred approaches could be
understood in theoretical terms and underpin care and support for those living with dementia.
In turn, this has enabled good practice to be distilled into resources to enable services and or-
ganisations to operationalise what they do (for example, see the “Care Fit for VIPS” framework
at https:/ /www.worcester.ac.uk/about/academic-schools/school-of-allied-health-and-
community /allied-health-research/association-for-dementia-studies/ads-education-and-
research/free-resources/care-fit-for-vips.aspx accessed on 1 February 2023). There is a
need for an overarching theory expounding good practice in the facilitation of physical
activity for people living with dementia. With initiatives such as social prescribing gaining
traction, this would seem timely, especially as the evidence base underpinning it remains
uncertain [45].

Who is best placed to be involved in the delivery of physical activity also remains
opaque. The authorities drawn upon in this article have not enabled a conclusion to be
reached. Some advocated for the involvement of specialists and therapists. For example,
Olsen et al. [36] opined that expert knowledge about the aging body is essential. However,
as noted above, there is much diversity among people living with dementia, including
younger people diagnosed with the condition. The relevance of the aging body would
not be so absolute in such instances. Furthermore, might a reliance upon therapy risk the
ongoing medicalisation of dementia, a paradigm that has been challenged by established
dementia scholarship included within this article [6-8,12]? Better, perhaps, to follow
the lead of Burke and Jones [39], who advised that lay people, well briefed, could offer
effective opportunities for engagement in physical activity. This could maximise the chance
individuals have to participate on an everyday basis, as advocated here. What place within
this for family carers? This article has been largely silent on their situation and potential to
contribute, focusing the narrative upon the persons themselves. Looking ahead, this is a
deficit that requires addressing because, as has been shown, relationships are crucial within
the dementia context, and there are no more significant relationships than between those
living with dementia and family carers. What role too for people living with dementia
themselves in the facilitation of activity? The section exploring collaboration made clear the
value of sharing agency and power. More clarity is required about how people themselves
can expect to contribute.

Finally, where should physical activity be offered so that people living with dementia
gain the most from it? Bearing in mind the preceding discussion, a default answer is
likely to be: everywhere feasible within the context of everyday life. That is reasonable
and sensible, but places will include hospitals and care/nursing homes. These are venues
where people living with dementia spend time, but they are places where control over the
physical environment is likely to be limited by constraints, including organisational ones.
Leisure and fitness centres, similarly, would seem to offer the opportunity for everyday
physical activity. They are under threat from challenges to their resources though [46,47],
and work has only just started considering how those spaces can best be used to afford
opportunities for good-quality physical activity for people living with dementia [44]. Thus,
to answer the question what should happen next, there remains much to consider.

5. Conclusions

This article has highlighted ways in which physical activity can offer more to people
living with dementia beyond the physical (important though that is). It has set out ways in
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which physical activity potentially presents individuals with the wherewithal to sustain
their place in the world. To do so, it drew upon scholarship from the dementia field that
promotes person-centred approaches to care and support and encouraged consideration
of this within the milieu of physical activity. It went further, however. By emphasising
the significance of human rights and social citizenship approaches to dementia, the article
made the case that physical activity should not be seen as something that is nice and of
potential value but as an essential element of everyday life for people living with dementia.

What should happen next is uncertain, as evidenced by the questions posed in the
preceding section. What is clear, however, is that physical activity has much to offer to
people living with dementia, and at present, its full potential is not being realised. Whether
this is because of lack of knowledge, confidence or resources may be uncertain, but the
priority must be to consider what is articulated here and use it to enhance the opportunities
people living with dementia have to engage in physical activity.
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