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Abstract

Sarcopenia is a generalised skeletal muscle disorder characterised by reduced muscle strength and mass and associated with
a range of negative health outcomes. Currently, resistance exercise (RE) is recommended as the first-line treatment for
counteracting the deleterious consequences of sarcopenia in older adults. However, whilst there is considerable evidence
demonstrating that RE is an effective intervention for improving muscle strength and function in healthy older adults, much
less is known about its benefits in older people living with sarcopenia. Furthermore, evidence for its optimal prescription and
delivery is very limited and any potential benefits of RE are unlikely to be realised in the absence of an appropriate exercise
dose. We provide a summary of the underlying principles of effective RE prescription (specificity, overload and progression)
and discuss the main variables (training frequency, exercise selection, exercise intensity, exercise volume and rest periods) that
can be manipulated when designing RE programmes. Following this, we propose that an RE programme that consists of two
exercise sessions per week and involves a combination of upper- and lower-body exercises performed with a relatively high
degree of effort for 1–3 sets of 6–12 repetitions is appropriate as a treatment for sarcopenia. The principles of RE prescription
outlined here and the proposed RE programme presented in this paper provide a useful resource for clinicians and exercise
practitioners treating older adults with sarcopenia and will also be of value to researchers for standardising approaches to RE
interventions in future sarcopenia studies.
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Key Points

• Resistance exercise is currently recommended as a first-line treatment for sarcopenia.
• The research–practice gap represents a challenge for clinicians and exercise practitioners delivering exercise.
• Resistance exercise programmes should consist of two full-body exercise sessions per week performed with a relatively high

degree of effort.
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Introduction

Sarcopenia is a generalised skeletal muscle disorder charac-
terised by reduced skeletal muscle strength and mass [1, 2]
and associated with a range of adverse health outcomes [3–5]
as well as high social and economic costs [6]. The revised
European Working Group on Sarcopenia in Older People
(EWGSOP2) definition has made it easier to identify and
diagnose sarcopenia in clinical practice [1] meaning that
there is a pressing need for evidence-based treatment strate-
gies. Current clinical practice guidelines advocate resistance
exercise (RE) as the primary strategy for treatment of sar-
copenia [7]. Resistance exercise—also commonly referred to
as weight training, strength training or resistance training—
is typically exercise that requires muscles to hold or work
against an applied force or weight [8]. It can involve the use
of resistance machines, free weights, bodyweight exercises
and resistance bands. The recommendation to use RE as a
treatment for sarcopenia is underpinned by robust evidence
demonstrating that RE programmes can, under controlled
conditions, improve muscle strength, mass and physical
performance in middle-aged and older adults [9–11].

Despite the potential of RE as a therapeutic strategy for
sarcopenia, RE programmes are not routinely offered to
patients [12] and there is considerable variation in those that
are delivered in clinical practice [13]. This highlights the
need to lessen the theory–practice gap around effective sar-
copenia management and to support clinicians and exercise
practitioners to deliver effective RE programmes [14, 15].
As adaptations to RE are specific to the training stimulus
(i.e. the physiological stress placed on the body) induced by
the exercise dose (i.e. the exercise performed), improvements
in muscle strength and physical performance are likely to be
realised only if the exercise dose is appropriately prescribed
to each individual. The exercise dose is determined by a
combination of variables including exercise frequency, vol-
ume and intensity. Understanding how to manipulate these
variables effectively is key to maximising the potential of RE
as a treatment for sarcopenia. Here, we build on previous
discussion of RE as a countermeasure for sarcopenia [16]
and will embed this information in the context of applied
practice to support clinicians and exercise practitioners to
design and deliver effective RE programmes to older adults
with sarcopenia.

Prescribing resistance exercise
for sarcopenia

Rationale

There is consistent evidence for the benefits of RE as a
treatment for the individual components of sarcopenia across
a range of population groups [9, 11, 17, 18]. However,
evidence in older adults diagnosed with sarcopenia remains
limited (see Supplementary Information available at Age
and Ageing online for summary), even though RE is rec-
ommended as a first-line treatment in clinical practice [7]. A

key consideration in developing a pragmatic approach for the
treatment of sarcopenia is that the therapeutic potential of
exercise can be realised only if older adults receive an appro-
priate exercise dose, yet previous work suggests that the prin-
ciples of exercise prescription are often overlooked or mis-
applied (e.g. non-individualised, lacking progression) [13].
We therefore propose a pragmatic person-centred approach,
based on established principles from sport and exercise sci-
ence, to guide individualised RE prescription for older adults
with sarcopenia. Such an approach can inform the design
and delivery of RE in older adults with sarcopenia pending
more definitive evidence from randomised controlled trials.

As older adults with sarcopenia are also likely to be at
an increased risk for falls [19] and display reduced car-
diorespiratory fitness [20], exercise programmes delivered
to these individuals often involve a combination of exercise
modes (e.g. RE, balance training, aerobic training). These
multicomponent exercise programmes are likely to be the
most efficacious approach for all-round fitness improvement
in older adults compared to a single exercise mode alone [21–
23]. However, as prescription of each exercise mode involves
the manipulation of specific variables, and RE is the most
efficacious method for improving muscle strength and mass
in older people, the following sections of this manuscript will
focus on RE alone.

Principles of exercise training

Exercise training involves the repeated and systematic per-
formance of individual exercise sessions over a period of
time with the aim of improving physical ability (e.g. mus-
cle strength) or skill [24]. This process (Figure 1) involves
prescribing an exercise dose in order to induce a training
stimulus. The acute response to training and any resultant
chronic training adaptation is driven by the training stimulus
(i.e. the physiological stress placed on the individual). Whilst
individual and contextual factors can influence the training
stimulus, its primary determinant is the exercise dose [25,
26]. Several principles of exercise training are fundamental
to ensure the provision of a safe, individualised and effective
RE dose. These principles should be embedded in the design
of any RE intervention to enable the exercise programme
to stimulate positive training responses to achieve its desired
outcomes. These principles are specificity, overload and pro-
gression and are defined in Table 1.

In the context of exercise training, the principle of speci-
ficity refers to the idea that acute training responses and
chronic training adaptations are tightly coupled to the stim-
ulus derived from the exercise performed [27]. As such, the
exercise prescribed must be specifically targeted to induce
improvements in the desired outcome. For example, if a goal
of the RE programme is to improve the individual’s ability
to rise from a chair, then exercises that target the muscle
groups and the specific movement patterns involved in this
activity should be selected. Overload refers to the need for
exercise to place a greater than habitual stress on the body
in order for adaptation to occur [28]. Over the course of
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Figure 1. The training process (adapted from Impellizzeri and colleagues [25, 26]).

a training programme, the body continually adapts to the
exercise stimulus provided. As such, there is a need to sys-
tematically increase the stress placed upon the body during
training to drive continued adaptation. This is done through
progression of the training stimulus [29]. Several approaches
can be used to effectively guide RE progression [30] and
decisions about when and how to progress the training
stimulus should be individualised and consider tolerance of
the exercise (e.g. is the increase in training stress manageable
for the individual), specific goals of the RE programme and
enjoyment. A progressive increase in stress may be achieved
by manipulating one or more of the RE variables outlined in
the following section.

Monitoring and evaluating the acute training response
to each exercise session enables the exercise practitioner to
identify when the training stimulus should be progressed
or regressed to ensure appropriate overload. Ratings of per-
ceived exertion (RPE), where the individual is asked to

Table 1. Principles of exercise training

Specificity Responses to exercise training are specific to the stimulus
induced by the exercise dose.

Overload A greater than habitual stress or load on the body is
needed to induce adaptation.

Progression A gradual and systematic increase in stress placed on the
body is necessary to induce continual training adaptation
over time.

provide a subjective evaluation of how strenuous the exercise
was, can be a useful method to guide exercise prescription
[31, 32]. This approach has the added benefit of encouraging
individuals to recognise the sensations of effort associated
with exercise of the desired intensity. Qualitative feedback
from individuals can also provide useful information about
the training programme. For example, is the individual
experiencing significant post-exercise muscle soreness and
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Table 2. A proposed resistance exercise prescription for
older adults with sarcopenia

Training frequency Two sessions per week
Exercise selection Lower body

Squat/leg press
Knee extension
Leg curl
Calf raise

Upper body
Chest press
Seated row
Pull down

Exercise intensity Repetition-continuum based
prescription
40–60% 1RM progressing to
70–85% 1RM

RPE-based prescription
RPE 3–5 on CR10 scale
progressing to RPE 6–8

Exercise volume 1–3 sets of 6–12 repetitions
Rest periods Within session

60–120 s between sets;
3–5 min between exercises
Between sessions
At least 48 h

1RM, 1 Repetition Maximum (the maximal amount of weight that can be
lifted for one complete repetition); RPE, Rating of Perceived Exertion; CR10,
Category Ratio 10 scale (see [52] for guidance).

is this having an impact on his or her ability to perform
activities of daily living or quality of life? Discussing these
issues can help older adults to better understand exercise
training effects and support them to actively engage in the
design and delivery of their exercise programme as opposed
to being passive recipients.

A proposed resistance exercise prescription
for sarcopenia

Overview

The aim of this section is to provide an illustration of what a
simple yet easily modifiable RE prescription for older adults
with sarcopenia could involve. Exercise variables including
training frequency, exercise selection, exercise intensity, vol-
ume and rest periods represent the primary considerations
when designing RE programmes. Manipulating these vari-
ables can modify the stimulus and adaptations induced by
RE. To complement our proposed recommendations, read-
ers are directed to work further discussing the nuances of RE
prescription in older adults [8, 16, 29, 33]. Our illustrative
RE prescription for sarcopenia is presented in Table 2.

Training frequency

Exercise programmes for older adults typically involve
between 1 and 3 RE sessions per week [34–36]. Uncertainty
remains as to what the optimal training frequency is for
increasing muscle strength and it remains unknown whether
RE frequency alone has a significant effect on training-
induced gains [37, 38]. RE programmes involving two
training sessions per week may offer greater benefit compared
to once weekly training for improving muscle strength,
yet it remains unclear how much of a meaningful additive
effect a third session per week provides [39, 40]. Substantial
benefits can be gained from two RE sessions per week
[10, 34, 36] and those prescribing exercise should be

mindful that prescribing a greater number of RE sessions
will not necessarily induce greater effects (i.e. quality over
quantity). Adding in regular functional resistance–based
exercises for older adults to perform at home in between
scheduled exercise sessions may provide extra benefit and
may also help support behaviour change and the formation
of positive habits that may be important for ongoing exercise
engagement [41]. A lower weekly RE frequency has the
advantage of allowing the individual a greater time to
recover between each exercise session while also having
important resource implications for delivery. As such, two
training sessions per week should represent the standard
prescription for older adults with sarcopenia. However,
in those individuals with low baseline muscle strength or
severe sarcopenia, a single RE session per week could still
confer significant benefit [39]. In these individuals, it would
be appropriate for RE programmes to begin with a single
weekly training session before progressing to two sessions
per week over time. As the individual progresses through the
training programme, increasing the number of weekly RE
sessions can be an effective strategy to ensure that appropriate
overload is provided.

Exercise selection

Older adults with sarcopenia should perform whole-body
RE targeting the major muscle groups. Exercises that target
muscles of the lower body should form the foundation of the
RE programme because of their role in performing activities
of daily living including walking, rising from a chair and
climbing stairs [42, 43]. Exercises that involve the quadri-
ceps, hamstrings, gluteals, calves and the muscles of the ankle
and foot should be prioritised. Upper-body muscle strength
is relevant for performing basic and instrumental activities
of daily living such as dressing, cooking and self-care [44].
Performing exercises that require the individual to grip could
have a positive effect on forearm and grip strength, which
are needed to successfully perform instrumental activities
of daily living. Exercises that target the back, chest, shoul-
der and arm muscles should also be included. Clinicians
and exercise practitioners should also consider incorporating
functional strength movements (e.g. repeated sit-to-stands)
into the exercise prescription as these may transfer more
closely into improvements in functional ability [45, 46].
If appropriate for the individual, these functional strength
movements could be performed at home as a supplement
to the structured RE sessions. The work of Ribeiro and
colleagues discusses exercise selection in more detail [47].

For older adults with sarcopenia, decisions relating to the
choice of specific exercises should be based on the individual
characteristics, limitations and needs of the individual. The
examples of exercises provided in Table 2 are not exhaustive
and clinicians and exercise practitioners are encouraged to
work with the individual to identify which exercises are most
appropriate and enjoyable. Particularly in the early stages
of an RE programme, the number of exercises performed
may need to be limited to manage fatigue. Ensuring that
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exercises are performed with the correct technique should be
the main consideration rather than attempting to overload
an individual with too many exercises early in a training
programme. As the programme develops, the training stim-
ulus can be progressed by increasing the number of exercises
performed. Those delivering exercise programmes are also
encouraged to consider prescribing simple exercises that can
be performed at home without equipment (e.g. multiple sets
of sit-to-stands or wall press) between exercise sessions [41].
This may have the added benefit of increasing overall exercise
dose and the speed with which individuals would start to feel
beneficial effects, potentially aiding adherence.

Exercise intensity

Exercise intensity is typically defined in either relative (i.e.
relative to the individual’s own strength capacity) or absolute
(i.e. the amount of resistance used) terms and is often
referred to as ‘load’. However, load and intensity are not
synonymous [48] and it may be more appropriate to view
what is traditionally termed intensity in terms of how much
effort is required to perform the activity [49]. RE intensity
has typically been prescribed based on the repetition con-
tinuum that proposes that performing a specific number of
repetitions using a specific load induces specific adaptations
[29]. Relative loads are typically presented as a percentage of
one repetition maximum (%1RM; the maximum amount
of weight that can be lifted in a single repetition; e.g. 85%
1RM) or as a Repetition Maximum (RM) load (the most
weight that can be lifted for a defined number of repeti-
tions; e.g. 6RM, 10RM). However, exercise practitioners
working with older adults should be aware that the 1RM
may represent a specific skill [50] and require considerable
familiarisation [51]. As such, ratings of perceived exertion
(RPE) may provide a more practical method to prescribe
intensity [52]. An alternative approach is to prescribe RE
intensity using an effort-based approach [53, 54].

A wide range of RE intensities can induce meaningful
increases in muscle strength [29], although the optimal
intensity for RE for older adults and those with sarcopenia
remains to be determined. Previous work has suggested that
higher intensity RE may be the most effective prescription
for improving muscle strength [55], although this is far from
definitive as RE at both moderate [56] and low intensities
can induce substantial improvements [29, 57]. From an
exercise prescription perspective, it appears that the most
consistent message is that RE should be performed with
a relatively high degree of effort [58, 59]. As a pragmatic
guide, muscles should feel tense, warm or shaky by the end
of the first set of an exercise. In the most simplistic terms,
if older adults perform the RE until fatigue this is likely
to provide an appropriate training stimulus. However, it is
important to consider that an RE session that induces a
substantial amount of fatigue (e.g. performing multiple sets
to momentary failure) may induce too much discomfort,
which could be problematic for older adults unfamiliar
with RE. In addition, movement velocity (the speed the

movement is performed at) also contributes to the intensity
of the exercise and manipulating this can induce differential
adaptation [60]. Resistance exercise performed at high speed
with lighter loads (i.e. power training) is an effective strategy
for improving muscle power and functional performance
in older people [56] and can be incorporated into RE
programmes [61]. Practitioners and clinicians should focus
on the development of correct technique before encouraging
movements to be performed at high velocity to reduce the
chance of injury. We have provided options for how the clin-
ician and exercise practitioner could prescribe RE intensity
when working with older adults with sarcopenia in Table 2.
Our suggestions are by no means definitive and are intended
to support the decision making of exercise practitioners in
an applied context.

In the early stages of an RE programme, the intensity
prescribed is likely to be lower as the training sessions are
more focused on familiarising the individual with the tech-
nical demands of exercise. Time is needed for individuals
to become familiarised with the exercises at the beginning
of any RE programme and it is important to emphasise the
development of correct technique in these early stages. Base-
line assessment of muscle strength can help to determine the
initial intensity of exercises, which is often a trial-and-error
approach, and clinicians and exercise practitioners should
work with the individuals to ensure they are actively invested
in the design and evolution of their exercise programme.
Those patients with severe sarcopenia or who are especially
deconditioned may see substantial benefits from RE at a
lower intensity (e.g. 30–60% 1RM) or using bodyweight
only [41]. In those older adults with higher baseline strength
and function, intensity may need to be greater to promote
positive adaptation (50–70% 1RM). Over the course of
the training programme, intensity may need to progress
to 70–85%1RM to optimise gains in muscular strength
[33]. Repeated assessment of muscle strength (e.g. RM) and
physical performance (e.g. 5-repetition sit-to-stand [62]) can
help guide progression of the training dose and this process
can also be used as a motivational tool with the individual to
support engagement and adherence.

Exercise volume

Exercise volume refers to the amount of exercise completed
during a training session and is typically represented as the
product of the number of sets and repetitions of each exercise
performed. An inverse relationship exists between repetitions
and intensity; the higher the intensity, the fewer repeti-
tions that are typically performed. Particularly in the early
stages of an RE programme, the number of sets completed
does not appear to be the primary variable responsible for
increases in muscle strength with similar results observed
when comparing 1–3 sets [63]. A single set of each exercise
may be capable of significantly increasing muscle function
and physical performance in short-term RE programmes,
although longer-term gains in muscle strength may be higher
when performing 2–3 sets [34, 64]. In general, sets consisting
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of 6–12 repetitions appear to be appropriate [28, 29, 33].
Increasing the volume of exercise, typically by increasing the
number of sets and repetitions of individual exercises, is an
effective strategy to ensure progressive overload throughout
the programme.

Rest periods

Within an exercise session, rest periods refer to the time for
recovery between sets and exercises and are largely deter-
mined by the interaction of other training variables including
exercise selection, intensity and volume. Rest periods typi-
cally range from 60 to 180 s between sets and 3 to 5 min
between exercises in RE programmes involving older adults.
However, it remains to be determined what the optimal rest
periods during RE should be. It may be that periods of
60–120 s can help to maximise muscular strength gains [65],
although this is far from being definitive [34]. Especially in
the early stages of an RE programme, rest periods should
be largely determined based on the individual’s tolerance
of the exercise stimulus and the exercise practitioner should
work with the individual to ensure these are appropriate. The
amount of rest between exercise sessions also represents an
important consideration for RE programming. A minimum
of 48 h between RE sessions is recommended. However,
exercise practitioners should work with the individual to
understand if a longer duration is needed between exercise
sessions—for example, if fatigue or muscle soreness is having
detrimental effects on the ability to perform instrumental
activities of daily living on non-exercise days.

Other considerations

There are several other considerations that are also relevant
to the prescription and delivery of RE in older adults. Several
exercise modes (e.g. free weights, resistance bands, resistance
machines) can be utilised to deliver an appropriate RE
stimulus for older adults, and exercise practitioners should
not view a lack of advanced equipment as a barrier to effec-
tive RE delivery. It is acknowledged that the availability of
exercise equipment will be influenced by where the exercise
intervention takes place. It is important to note, however,
that the choice of exercise mode can influence the nature of
the training stimulus; for example compared with resistance
machines, free weights require extra muscular activity to
stabilise and control movement [66]. In the early stages of
an RE programme or in those with severe sarcopenia, there
may be a preference for chair-based exercise or activities
that use resistance bands or utilise the patient’s own body-
weight. While chair-based exercise may be appropriate for
those with balance limitations or at the beginning of an
RE programme, practitioners should aim to move beyond
this exercise mode as soon as is safe because of the limited
potential to progressively overload the individual. As the
RE programme develops, bodyweight and resistance band
exercises may also not provide enough stimulus to induce
training adaptation. More advanced RE prescription could
include barbells, kettlebells and medicine balls or floor-based

exercises (e.g. prone back extensions). In terms of exercise
order, the American College of Sports Medicine (ACSM)
has recommended that multi-joint exercises be performed
before single-joint exercises for a particular muscle group
and that within each session the larger muscle groups be
exercised before smaller muscle groups [29]. The highest
priority exercises of the programme should be performed at
the beginning of the exercise session [67]. Finally, the muscle
action or contraction type (e.g. isometric, isokinetic) utilised
during training can also influence adaptation [68].

Exercise programme duration represents an important
determinant of longer-term outcomes. For example, an effec-
tive exercise prescription for falls prevention needs to include
at least 50 h of challenging balance and progressive strength
training [69]. It remains unknown how long RE programmes
need to be to elicit meaningful and long-lasting benefits
in the context of sarcopenia. However, it appears that at
least 12 weeks of RE is necessary based on the evidence
presented in this paper [70]. Short-duration programmes are
unlikely to allow older people to become familiar with the
habit of exercising and don’t enable sufficient progression
of the exercise dose (e.g. from one RE session per week to
two or from bodyweight exercises to free weights). While it
seems reasonable to suggest that RE programmes of a longer
duration would lead to greater improvements in relevant
outcomes, this is only likely to be the case if the exer-
cise is appropriately prescribed and delivered based on the
fundamental principles of exercise prescription as discussed
earlier.

Implications for exercise delivery and
future directions

Implications for clinical and applied practice

The exercise prescription we have provided can be applied
by clinicians and exercise practitioners treating older adults
with sarcopenia to deliver meaningful resistance exercise in
clinical practice. There are, however, several issues that need
to be considered in order to maximise the potential of RE as
a treatment for older adults diagnosed with sarcopenia.

In the first instance, thought needs to be given as to how
to identify older adults who are likely to benefit from RE.
Assessing muscle strength (e.g. grip strength, chair stand test)
is a practical and time-efficient method to identify individu-
als with probable sarcopenia [1]. However, sarcopenia is not
routinely assessed in clinical practice. In this regard, flagging
risk factors (e.g. older age, those requiring oral steroid treat-
ment, history of falls, low physical activity, multimorbid-
ity [71]) and opportunistic screening in primary care (e.g.
annual health checks using the SARC-F questionnaire [72])
could be useful. It may be appropriate to introduce sar-
copenia screening within existing older people’s services, for
example, those that already deliver Comprehensive Geriatric
Assessment (CGA). Individuals requiring CGA will likely
have risk factors for sarcopenia and warrant screening. Next
steps may include improving sarcopenia awareness amongst
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specialist multi-disciplinary team members with discussion
encouraged around implementation of assessment in acute
and community settings. Knowledge and skills can then be
cascaded to broaden awareness and case-finding.

Care pathway development is also needed to support
delivery of RE as a treatment for sarcopenia. Specialist
healthcare professionals, such as a physiotherapist, may be
best to assess, design and review safe and effective RE pro-
grammes using our recommendations. Delivery could be
in partnership with other rehabilitation professionals across
healthcare and community settings as happens within falls
prevention exercise delivery. This approach could support
continued progression and long-term engagement but would
require barriers to participation such as accessibility to be
understood and addressed [73]. Holistic assessment of an
older adult’s health, physical deficits, motivation and indi-
vidualised goal setting is imperative to achieving best out-
comes in clinical practice.

Issues relating to how RE is delivered (e.g. group-based or
individual, supervised or home based), where it is delivered
(e.g. gym, hospital, primary care, own home, community
venues) and who it is delivered by (e.g. physiotherapists,
specialist exercise practitioners, exercise physiologists, oth-
ers) represent important considerations in the design and
delivery of an exercise programme. While decision making
relating to these can be constrained by systemic limitations
(e.g. staff or facility availability), exercise practitioners should
consider the potential effects of RE programmes delivered
using different approaches. For example, as well as potential
physical or functional benefits, group-based RE provides
opportunity for peer support and social engagement [74],
while exercise adherence is generally higher in supervised
programmes [75]. At a more fundamental level, more work
is needed to understand and influence the systemic limita-
tions (e.g. commissioning, funding, facilities, equipment) to
deliver RE to older adults with sarcopenia in clinical practice.

In practice, exercise programmes are often short, and
patients may discontinue participation after only a few
sessions. Strategies that promote ongoing engagement (e.g.
beyond six weeks) in older adults with sarcopenia are needed
to maximise the potential benefits of RE. All of those
involved in the care of an older person including health and
care professionals (e.g. physiotherapists, doctors, dieticians),
family members and carers have a role to play in reinforcing
positive messaging about RE [76]. Older adults may need
signposting to appropriate services or support if they want to
exercise at home and a package of education and knowledge
transfer needs to accompany an exercise prescription. There
is the need to educate older adults undertaking RE, many
of whom will be unfamiliar with exercise, that post-exercise
muscular soreness is a normal part of the response to RE.
There is also a need to consider an individual’s specific stage
of behaviour change in the design and delivery of an RE
programme, for example, ensuring that older people don’t
experience excessive fatigue or discomfort until they become
accustomed to the sensations associated with RE (e.g. muscle
fatigue, soreness) or begin to see positive effects. Failure

to manage this issue carefully may have implications for
attendance and adherence.

Implications for research and future directions

As highlighted, there remains a pressing need for further
studies involving older adults diagnosed with sarcopenia
in order to improve the evidence base in this area.
Higher quality intervention studies and trials of longer
duration, which incorporate substantial follow-up periods,
are required. Researchers should embed the principles of
RE prescription outlined in this manuscript when designing
future trials in older adults with sarcopenia, and authors
should report these studies in accordance with the Consensus
on Exercise Reporting Template (CERT) [77]. This will
enable clinicians and exercise practitioners to replicate
effective programmes in clinical practice. In terms of RE
programme design, questions remain about the frequency of
training sessions, the intensity of exercise and the duration
of exercise programmes for older adults diagnosed with
sarcopenia. It is important that researchers evaluate the
impact of RE on the ability to perform ADLs and quality of
life and not just focus on physiological outcomes (e.g. muscle
strength and mass) when designing future studies [45, 46].
More work is also needed to evaluate the minimal dose of
RE needed to improve outcomes in this population. This has
important implications for service design and delivery and
such work could help define future clinical care guidelines
for sarcopenia.

Not all the issues highlighted here need to be evaluated
through intervention studies or randomised control trials;
benchmarking studies that develop a comprehensive under-
standing of what exercise is being delivered and how it is
delivered, within real-world practice, will also be helpful.
Identifying pragmatic questions from patients and the public
as well as from clinicians would also help to identify further
avenues for research. Exploring the potential for creative
approaches to exercise delivery could also help to broaden
the appeal and acceptability of RE to older adults. This could
include the use of remote or virtual activities to support the
face-to-face delivery of RE for older people with sarcopenia.
Qualitative work on how best to engage and promote adher-
ence to RE programmes in older people with sarcopenia
would also be valuable.

Conclusion

Resistance exercise is a promising intervention for the treat-
ment of sarcopenia. However, as with other therapeutic
strategies, appropriate prescription of RE is essential to max-
imise its beneficial effects. The limited availability of relevant
studies means that it is not currently possible to provide a
fully evidence-based prescription of RE for sarcopenia and
there remains a need for relevant intervention studies and
trials involving older adults diagnosed with sarcopenia to
provide this information. This review provides a pragmatic
approach where RE programmes are developed based on
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the fundamental principles of exercise training including
specificity, overload and progression and individualised to
induce the desired adaptive response in each older adult. The
proposed RE prescription outlined in this paper provides a
useful resource for clinicians and exercise practitioners treat-
ing older adults with sarcopenia and may also be of value to
researchers for standardising approaches to RE interventions
in sarcopenia studies.
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