Strong for Life: @
Healthy Ageing and Strength

For Lifelong Strength

UNIVERSITY of

STIRLING &

Bridgitte Swales MSc ASCC



This presentation examines the impact of
resistance training on multidimensional health
in frail older adults

Healthy Ageing Resistance Training Research Application



Healthy ageing is “the process of developing
and maintaining the functional ability that
enables wellbeing in older age”




Physical activity for adults
and older adults
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Preserving muscle and bone strength in older adults is
integral to maintaining quality of life
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Figure 1.Strength and balance ability over the life course and potential ages or events that may change the trajectory of decline with ageing.

Skelton, D.A. and Mavroeidi, A. (2018)



Figure |. Typical quadriceps MRI scan of 2 40-year-old triathlete compared with the
quadriceps MRI scans of a 70-year-old triathlete and a 74-year-old sedentary man

Muscle disuse is a preventable e T

40-year-old triathlete

and reversible factor

Between the ages of 40 and 50, we can
lose more than 8% of our muscle mass:
this loss accelerates to more than 15% per
decade after age 75

70-year-old triathlete

Abbreviations: IMAT, intramuscular adipose tissue; MRI, magnetic resonance
imaging: SCAT, subcutaneous adipose tissue

Wroblewski, A. P., Amati, F., Smiley, M. A., Goodpaster, B., & Wright, V. (2011). Chronic exercise preserves lean muscle
mass in masters athletes. The Physician and sportsmedicine, 39(3), 172-178



Resistance training
combats chronic
health disease risk
in older adults

Improved Body
Composition

Improved Blood Glucose

and Insulin Sensmvn‘y Increased Muscle Mass
and Strength
Improved Physical Function and Mobility Greater Oxidative Capacity

Improved Blood
Lipid Profile and
Vascular Function -~

Improved Immune
System Function

MclLeod, J.C., Stokes, T. and S.M. Phillips (2019) Front. Physiol.




Resistance training is a
powerful intervention to
combat loss of muscle
strength and mass
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Resistance Training for Older Adults: Position
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Resistance Training for Older Adults: Position Statement From the

National Strength and Conditioning Association

There are substantial health benefits of resistance Suggested Resistance Training Important Notes &
exercise for older adults. T_here is strong evidenceto Program Parameters . i Considerations
supportthe benefits of resistance exercise for L W
countering many age-related processes, including ) Frequency
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A v designed resist training = T consecutive days is ideal program with appropriate exercise
properly e5|_gr_1e resis antje ra!nlng Exercises & Sets technique and proper spotting is safe for
program can elicit many physiological N/ healthy older adults
adaptations and functional benefits, including: M -9 sets of 1-2 multi-joint exercises
‘nv per major musclg group; include
Physiological Functional ~ ' complex, dynamic movemens @
Adaptations Benefits . Repetitions Programs can be adapted for those with

. 6-12 repetitions per set for muscular frailty, mobility limitations, cognitive
Mobility & 'lHl' strength; 8-12 or 10-15 for muscular impairment, or other chronic conditions,
movement quality hypertrophy & endurance and even for those residing in assisted

Intensity living and skilled nursing facilities

Muscle f Performance in B | d 70-85% of 1 e
activities of daily living e, ~Progress as tolerated up to 70-85% of 1-repeifition
mass Y g /A maximum (1RM); include power/explosive exercise

Muscle
strength

: at higher velocities, using 40-60% of 1RM
Psychosocial All resistance exercise programs should

well-being Individualization & Progress correspond with the specificindividual

. ® Follow the principles of individualization, needs & capabilities of each older adul,
Resistance to falls periodization, and progression: Proper exercise form and participation in such programs is

& other injuries & technique must be established prior to progression ~ Unquestionably beneficial for older adults

Muscle
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Neuromuscular
functioning
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Those who participate the least will benefit the most
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Scotland: only 9% of men and
4% of women >75 years

meeting guidelines
(Strain et al., 2016)

US: only 8.7% of older adults
>75 years participate in
muscle strengthening

activities
(National Centre for Health Statistics, 2016)



Getting stronger can have a transformative effect on people’s
quality of life, whatever their age and ability




Frailty is characterised by diminished strength, mobility and
functional capacity
o

Weakness R Slow walking
speed

Un-intentional

weight loss Low physical
/ activity

Self-reported
exhaustion

Fried Frailty Phenotype Operational Definition of Frailty, Adapted from Fried et al., (2001)



The KARE project was designed to evaluate the impact of
resistance training on multi-dimensional health in frail
and pre-frail older adults in residential care

Journal of Aging and Physical Activity. (Ahead of Print) Fhama i \@
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A Randomized Controlled Feasibility Trial Evaluating a Resistance
Training Intervention With Frail Older Adults in Residential Care:
The Keeping Active in Residential Elderly Trial

Bridgitte Swales, Gemma C. Ryde, and Anna C. Whittaker
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A Mixed Methods Feasibility Study of Machine-Based Resistance
Training With Prefrail Older Adults in Residential Care:
The KARE-II Trial

Bridgitte Swales,’ Gemma C. Ryde,” and Anna C. Whittaker’
Facuty of Heah Sciences and Spon, Univarsity of String, String, United Kingdom; * %e of Cardovascuiar and Medical Sciences,
Coliege of Medical, Veternary and Life Scences, Universty of Glasgow, Glasgow, United Kingdom

Physical activity is an effective, proactive intervention to reduce or reverse frailty and functional decline. Howe ver, uncenainty
exists about the feasibility and impact of resistance training on multidimensional health in prefrail older adults in residential care
This mixed methods feasibility study assessed practicability with limited efficacy testing on health and functional outcomes.
Eleven prefrail older adults participated in a 6-week progressive resistance train protocol three times per week. The
intervention and measures were found 1o be appropriate and acceplable by those who completed the trial, with participants self
reporting improved well-being, mood, and function. Analysis identified several barriers 10 recruitment, including prior
commitments, seasonal impact, and session timing, and offered potential solutions with further recommendations for pr
refinement prior to a definitive randomized controlled trial. These findings add 10 our understanding of prefrail older adults®
preferences regarding participation in physical activity research and the perceived benefits of resistance training. This trial was
registered with Qlinical Trials.gov: NCT0O3141879.

Keywonds: prefrailty, physical function, multidimensional health, resistance exercise, assisted living




Participants used computerised, pneumatic resistance
equipment designed to support active aging and lifelong
strength




Exercise prescription was based on published
guidelines for older adults

EJ/ Frequency: 3 x per week for 6 weeks
EJ/ Intensity: RPE 7-8 ‘moderate-hard’

EJ/ Time: 30-35 min
EJ/ Type: Progressive Resistance Training

7 exercises, lower and upper body
2 sets of 12 repetitions




Measures of multi-dimensional health included physical
function, mental, cognitive and emotional wellbeing




Interviews revealed participants and staff found measures
and intervention acceptable and beneficial

hh ‘}élégbtuaﬁ"iﬂez;“l\m “Well, overall, | found it very beneficial
r alllll o, physically and also mentally.... physically  am
doing things that | haven’t been able to do, for

om
exemlse“ 5 W oo

(participant, aged 80 years)

“I think I’'m eating better, sleeping better, my
outlook is much better because of it. | think it’s
beneficial in so many ways”

(participant, aged 81 years)



Improvements in strength
and functional capacity
contributed to a reduction
in frailty

Fried Frailty Total Score over Time

ceeseeass Control Intervention

Total Score (0-5)
w

Pre Post Follow-up




Resistance training can improve walking speed,
movement confidence and wellbeing




The feasibility studies had several limitations




Regular resistance training can deliver cost savings for the
health and care system

“...interventions to reduce the prevalence of
muscle weakness among older people are
@ : > - .
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Increasing participation in resistance training among
older adults should focus on the specific and unique

benefits they value

Joumal of Aglng and Physical Activity, 2016, 24, 119-128
2014-0108

Older Adults’ Uptake and Adherence to Exercise Classes:
Instructors’ Perspectives

Helen Hawley-Hague, Maria Horne, Dawn A. Skelton, and Chris Todd
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ory of Planned Behavior (TPB), were conducted with instructors
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relating exercise to identity, a personal touch, and social support. Barriers to adherence included unrealistic ial influences.
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tudes were an underlying theme, which related to all barriers and solutions. The instructor plays an
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Journal of Aging and Physical Activity, 2017, 25, 311-324
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Motivators and Barriers for Older People Participating in Resistance
Training: A Systematic Review

Elissa Burton, Kaela Farrier, Gill Lewin, Simone Pettigrew, Anne-Marie Hill,
Phil Airey, Liz Bainbridge, and Keith D. Hill

Regular participation in resistance training is important for older people to maintain their health and independence, yet participation rates are
low. The study aimed to identify motivators and barriers to older people participating in resistance training. A systematic review was conducted
including quantitative, qualitative, and mixed-method studies. Searches generated 15,920 citations from six databases, with 14 studies (n =
937 participants) included. In total, 92 motivators and 24 barriers were identified. Motivators specific to participating in resistance training
g deterioration (disability), reducing risk of falls, building (toning) muscles, feeling more alert, and better concentration
ath, despite the minimal likelihood

included prevent
Looking too muscular and thinking participation increased the risk of having a heart attack, stroke, or d
of these occurring, were barriers. The analysis indicates that increasing participation in resistance training
on the specific benefits valued by older people and the dissemination of accurate information to counter misperceptions.

mong older people should focus

Keywords: aj . ageing, strength training, weight training, motivators, barriers, systematic review
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An Administrator’s Perspective on the Organization of Physical
Activity for Older Adults in Long-Term Care Facilities
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engage in resistance training: a

() multi-stakeholder perspective
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In summary, resistance training can improve and

reverse the loss of physical function, build movement

confidence, and preserve the independence of older
adults in residential care
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