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ABSTRACT

The populations in Singapore and worldwide are
ageing rapidly and pose many challenges to patients,
medical professionals and the healthcare system.
Recent population-based research in community-
dwelling older adults in Singapore suggests that after
the age of 80, impaired physical ability and cognition
are two major contributors to loss of independent
living. Hence, there is an urgent need to raise
awareness of the importance of muscle health in
older adults as one of the modifiable factors to reduce
and prevent disability in later life. Good muscle
health is essential to facilitate independent living
for as long as possible. The SARC-F questionnaire
is an ideal screening tool in the community setting
for sarcopenia in older adults. For screening of low
muscle mass, calf-circumference can be used in the
community as a surrogate measure. Bio-electrical
Impedance Analysis (BIA) and Dual-Energy X-ray
Absorptiometry (DEXA) can be used to assess
appendicular skeletal muscle mass index (ASMI) in
the community and hospital setting, respectively.
Low ASMI with low muscle strength leads to
the diagnosis of sarcopenia. Severe sarcopenia is
diagnosed when all three of low muscle mass, low
muscle strength and low physical performance are
present. Muscle health is intimately linked with
nutritional health and physical activity. The risk of
malnutrition in older adults can be rapidly screened
using Malnutrition Universal Screening Tool (MUST)
in both inpatient and outpatient settings. For best
outcomes, a combined multidisciplinary approach
using targeted progressive resistance exercise
training (RET) and provision of adequate protein,
energy and replacement of any underlying Vitamin
D deficiency is required. Efforts are urgently required
to raise awareness and knowledge on the importance
of muscle health, and its impact on function and
clinical outcomes in older people.
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INTRODUCTION

Populations across the world continue to age at a rapid pace.
In 2020, 15.2 percent of the Singapore population or about
one in six was >65." This is projected to increase to about
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one in four by 2030.? Similarly, in Asia, the population of
people >65 is expected to more than double from about
409 million in 2017 to close to 996 million 2050.% This is
worrying as the recent SIGN population study in Singapore
suggest that one in two community-dwelling older adults
will face difficulties in performing at least one instrumental
activities of daily living which are required for independent
living. The two common factors identified leading to these
disabilities are loss of physical strength and cognition.* This
ability to live independently has been defined by World
Health Organisation (WHO) as functional ability. The
pre-requisite for this defined as intrinsic capacity, which
encompasses all the physical and mental reserves that the
individual has to draw on.> There is a strong correlation
between physical strength and muscle mass. It has been
recognised that there is a progressive loss of muscle mass
over time, especially after the fourth decade of life of about
eight percent per decade. This then increases to about 15
percent per decade after the age of 70. This loss of muscle
mass is then translated into the loss of muscle health and
poor clinical outcomes.>”

DEFINITION

Muscle health can be divided into two distinct components,
namely muscle mass and muscle function. Muscle function
in itself has another two components, muscle strength and
physical performance. Low muscle strength or low physical
performance in the presence of low muscle mass will fulfil
the criteria for diagnosis of sarcopenia. In severe sarcopenia,
all three features of low muscle strength, low muscle mass
and low physical performance will be present.®?

EPIDEMIOLOGY

In terms of prevalence, sarcopenia was reported in about ten
percent of the world’s community-dwelling older adults',
33 percent of older adults with frailty in long-term care
institutions'?, and ranges from 22 percent to 26 percent for
inpatient older adults.”® These numbers are reflected in a
study of older adults in outpatient clinics in Singapore, which
found that up to 44 percent were at risk for sarcopenia when
screened with the SARC-F questionnaire.' Two other local
studies found the prevalence for sarcopenia of 25 percent in
community-dwelling and functionally independent adults
age >50", and 27.4 percent in older adults with type-2
diabetes in a primary care setting.'® In patients with type-2
diabetes, the presence of diabetic nephropathy increases the
likelihood of developing sarcopenia by 2.5 times.'® Lu et al
similarly reported a prevalence of 46 percent for sarcopenia
in a cross-sectional study of community-based Chinese
subjects aged 65-90 in the Singapore Longitudinal Ageing
Study Wave-2 (SLAS-2), and found a significant association
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between sarcopenia and malnutrition. In this study, subjects
at risk of malnutrition were almost 10-fold more likely to be
sarcopenic compared with subjects with normal nutrition."”

This relationship between sarcopenia and nutrition was
found again in the Strengthening Health In ELDerly
through nutrition (SHIELD) study. The prevalence for
low appendicular skeletal muscle mass index (ASMI) was
20.6 percent and 81.2 percent respectively in community-
dwelling older adules in Singapore age >65 with normal
nutrition versus those at risk of malnutrition. The risk
of malnutrition was determined using the Malnutrition
Universal Screening Tool (MUST). In nourished subjects,
females had significantly lower ASMI than male subjects, and
every ten years of age were correlated with 3.4 higher odds
of having low ASMI."® In the cohort at risk of malnutrition,
70 percent also fulfilled the criteria for sarcopenia based
on the Asian Working Group for Sarcopenia (AWGS)."”
These studies highlight the high prevalence of sarcopenia
in seemingly well community-dwelling older adults, and
strong correlations with age, diabetic nephropathy and
those at risk of malnutrition.

CURRENT CHALLENGES

In contrast, the screening and assessment for muscle health
in general is still not a common practice and its’ importance
under-appreciated.”**" In an online international survey
conducted by Bruyere O et al. of 255 physicians in 55
countries across five continents, only about half assessed at
least one parameter of muscle health in older patients in
their practices.” Although there are established guidelines
on screening and assessment, there is still a need for
integrated and targeted guidance on managing poor muscle
health in older adults.®** Fast and easy to apply physical
and performance measures are also required.”' There is also a
great need to address the common misconception amongst
the older patients themselves, the wider community and
health care professionals that poor muscle and nutritional
health is inevitable as one ages.” A population-based
approach will be required to disseminate the current state of
knowledge on the importance of muscle health, and how to
achieve it for both practitioners and patients alike.>?

RECOMMENDATIONS

Muscle health plays a key role in determining functional
and clinical outcomes for older adults in the community
and hospital.””* These include loss of physical function, loss
of ability to live independently, increased risk for falls*-33
and predicts mortality in the presence of sarcopenia.’*3
Poor muscle health also increases the risk for nursing
home placement, frequency and length of stay in hospitals,
readmissions, polypharmacy”“* and health care costs.*?
Patient groups that would benefit from early screening
are older adults with malnutrition, frailty, cognitive
impairment, chronic illness, and recurrent falls*. A three-
year prospective study of older patients (260 years) admitted

to acute geriatrics wards in China found that patients with
or at-risk malnutrition and sarcopenia had a more than four
four-fold likelihood of death compared with the group with
normal nutrition and without sarcopenia. In comparison,
non-sarcopenic patients at risk of malnutrition were found
to have a more than two-fold likelihood of death, suggesting
that the addition of sarcopenia to the risk of malnutrition
in hospitalised older patients doubles the risks of death over
three years for all-cause mortality.” Hence the presence of
either sarcopenia or malnutrition in the older adult should
trigger screening for one or the other.

MUST is a validated, reliable, fast, and easy to use screening
tool for both inpatients and outpatients, with an integrated
care plan based on the assessment outcome.®® The use of
MUST in the SHIELD study identified community-dwelling
older adults at risk of malnutrition who were demonstrated
to have a four-fold greater risk of having ASMI compared
to those who were not at risk of malnutrition. In addition,
70 percent of the 811 older adults identified to be at risk of
malnutrition was also sarcopenic', based on AWGS 2014
cut-offs for ASMI using bio-electrical impedance analysis
(BIA), handgrip strength (HGS) and gait speed, showing
the udility of using MUST rto rapidly identify older adults at
risk of both malnutrition and sarcopenia.

The following are evidence-based recommendations on
assessment and multimodal targeted interventions for
muscle health in older adults.

Screening for sarcopenia

Lexell et al. report that loss of muscle mass as part of
increasing age appears to start as early as 25 years of age.’
After the fourth decade of life, there is a measurable loss of
lean body mass (LBM) of about eight percent per decade.
This accelerates to about 15 percent per decade after 70
years of age, potentially leading to loss of at least 30 percent
of lean body mass at age 80.674748

The International Clinical Guidelines for Sarcopenia
recommends screening for sarcopenia in older adults >65
annually and after major health events®, as acute illness and
prolonged immobilisation may lead to significant loss of
muscle strength, muscle function and muscle mass.'**

The SARC-F questionnaire is a validated rapid screening
test for sarcopenia, with a cut-off of 24 predictive of
sarcopenia.’® It is highly specific, reliable, and valid in Asian
populations in both inpatient and outpatient settings.”>

Both handgrip strength and 5-times chair stand test
(5CST) can be used to assess muscle strength.”** The
AWGS Consensus Update 2019 cut-off values low HGS
for males and females are <29kg and <18kg respectively.*
For the 5CST, a cut-off of 210s based on receiver operating
characteristic (ROC) curve analysis predicts future disability
in a large prospective cohort study of community-dwelling
older people in Japan, and can be used as a surrogate measure
for lower limb strength.>®
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The AWGS 2019 proposed a cut-off of 1.0 m/s in the
6-m walk test for gait speed as a marker for low physical
performance in older adults in Asia.* Based on the work of
Nishimura et al., this cut-off correlates with a cut-off of >12s
for the 5CST which can be easily and rapidly performed in
the clinical and community setting.”’

The AWGS 2019 and the European Working Group on
Sarcopenia in Older People 2 (EWGSOP2)*# guidelines
both suggest that patients with a SARC-F score of =4
and have low muscle strength would fulfil the criteria for
possible/probable sarcopenia. In addition, the AWGS 2019
recommendations suggest that low physical performance can
be interchangeable for low muscle strength for the diagnosis
of possible/probable sarcopenia in the presence of low
muscle strength.* This provides sufficient clinical grounds
to initiate interventions in terms of nutrition and physical
activity, and to trigger referral for further confirmatory
assessment and diagnosis for sarcopenia.”*

Diagnosis of sarcopenia

A recommended approach to diagnosing sarcopenia can be
summarised by the acronym FACS’ (Find-Assess-Confirm-
Severity). Find represents case-finding using the SARC-F

tool or clinical features of sarcopenia such as recurrent falls,

slow walking speed, and difficulty getting up from the chair.
Assess refers to screening for muscle strength or physical
performance as detailed above. Once the patient has a
possible/probable diagnosis of sarcopenia, this diagnosis
can then be Confirm-ed by measuring the appendicular
skeletal muscle mass (ASM). This can be performed using
bio-electrical impedance analysis (BIA) or whole-body dual-
energy X-ray absorptiometry (DEXA). The former is more
suited for use in the community and outpatient setting,
with cut-offs <7.0 kg/m? in men and <5.4 kg/m” in women
for the Asian population.* The latter is considered the gold
standard for the clinical assessment of ASM™, performed
in the hospital setting with cut-offs of <7.0 kg/m?* for men
and <5.7 kg/m? for women in Asia.* In terms of Severity,
the diagnosis of severe sarcopenia requires the presence of
all three factors low muscle mass, low muscle strength and
low physical performance.”* The AWGS 2019 guidelines
recommend the use of gait speed for 6-m walk test or Short
Physical Performance Battery (SPPB) test as the measures of
choice. The cut-off for the former is <1.0 m/s and for the
latter is <9.% As mentioned above, the 5CST can be used
as a surrogate marker for gait speed with a cut-off of 212s
corresponding to the gait speed of 1.0 m/s.%>

A summary of the recommended assessments and cut-offs
can be found in table 1.

Table 1. Assessments of muscle health with cut-off values for the Singapore population.

Parameter

Assessment

Recommended cut-off
value for low muscle
parameters

Reference

Physical activity related

to muscle

SARC-F questionnaire

Score of 24 out of 10,
indicative of sarcopenia

Malmstrom ez 4/., 2016°%; AWGS 20192

Muscle strength

Handgrip strength

Men: <28 kg

Women: <18 kg

AWGS 2019%

5-times CST test
(surrogate measure)

>10s for 5 rises

Makizako ez al., 2017%

Muscle mass

BIA (ASMI) Men: <7.0 kg/m? AWGS 2019%
Women: <5.7 kg/m?*

DXA (ASMI) Men: <7.0 kg/m? AWGS 2019%
Women: <5.4 kg/m?

Calf circumference Men: <34 cm AWGS 20197

(surrogate measure)

Women: <33 cm

Physical performance

Usual gait speed

<1.0 m/s

AWGS 2019¥

5-times CST test

(surrogate measure)

212s as a proxy for low
gait speed (<1.0m/s)

AWGS 2019¥

Abbreviations: ASMI: Appendicular skeletal mass
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Targeted Interventions

Resistance Exercise Training (RET)

Contrary to common misconceptions, older adults benefic
from physical activity. The more in terms of frequency,
duration and/or volume the better, as per WHO 2020
guidelines on physical activity.” In particular, progressive
RET is recommended as the first-line intervention for older
adults with sarcopenia by the International Clinical Practice
Guidelines for Sarcopenia (ICFSR)*, and is recommended
by the American College of Sports Medicine to increase
strength and power in older adults.®® Research suggests that
RET programs of >three months duration with at least
two sessions a week can lead to improvements of not only
strength but also gait speed and muscle mass.'>¢1.6>64
I-repetition maximum (1-RM) is the gold standard used
for the assessment of muscle strength in non-laboratory
settings.”® 1-RM is defined as the ability to lift or perform a
movement one time and one time only, before muscle fatigue
prevents lifting of the load or performing movement through
a full range of motion.®® The minimum muscle stimulus
recommended in order to improve strength and function in
untrained older adultsis 60 percent of 1-RM, and thisstarting
point intensity is recommended by the American Academy
of Sports Medicine, the American geriatrics Society and the
American Physiotherapy Association.® The literature on the
dose-response relationship between RET and muscle health,
including one recent systematic umbrella review by Beckwee
et al 20199, further suggests that an increase in either RET
volume (defined as total repetitions x weight used) or RET
intensity (defined as a percentage of 1-RM), correlates with
a potential increase of up to 0.5 kg of lean body mass with
every additional ten sets of exercise performed per session,
and about a 5.5 percent increase in strength for each higher
intensity level achieved. Low intensity is defined as <60
percent 1-RM, low/moderate intensity as 60-69 percent of
1-RM, moderate/high intensity as 70-79 percent 1-RM and
high intensity as >80 percent 1-RM respectively.t263¢768

In addition to strength training, task-specific functional and
balance training are also important in preventing functional
decline and falls”, and supported by WHO guidelines on
integrated care for older people in the community and
physical activity.> Task specific exercises may be even
more important in older patients with limited functional
reserves, frailty or lack of enthusiasm for formal exercise
programs., Not only does it improve strength, but it may
also achieve more functional gains than focusing on strength
alone for these specific sub-groups.®® A patient-oriented
comprehensive guide on the basics for strength and power
training for older adults, how to do it safely, including
instructions and illustrations of recommended exercises, is
available from Harvard Medical School publications.”

Nutritional Interventions

Energy

In general, older adults require on average 30 kcal/kg body
weight/day to meet the total energy expenditure (TEE)
needs. In underweight and malnourished older adults, up
to 45 keal/kg body weight/day may be required. This takes
into account the resting energy requirements (REE) which
makes up about 70 percent of the TEE, and is related to the
amount of fat-free body mass and gender. REE is higher
in men, and in older adults with low body mass index
(BMI) and malnutrition.” Physical activity levels may
add another 20-30 percent to the TEE and about another
ten percent of TEE is required for thermogenesis. Under
normal physiological conditions with sufficient diet and
fat stores, the energy requirements are met by metabolism
of carbohydrates (55-60 percent), fats (25-30 percent) and
protein (5-10 percent).”” In patients with protein energy
malnutrition with no fat stores, breakdown of muscles
into amino acids, which are then converted to glucose via
gluconeogenesis to sustain vital functions occurs.”? This
highlights the importance of meeting energy requirements,
particularly in vulnerable older adults with/at risk of
malnutrition in order to optimise muscle health. Adequate
energy intake is required to maintain a neutral nitrogen
balance even in the absence of malnutrition or disease states.

Protein

In older adults, there is a higher requirement in terms of
daily protein requirements of 0.8-1.2 g/kg body weight per
day in order to maintain good muscle health.”? This is due
to the presence of anabolic resistance, where a higher amount
of dietary protein is required in order to stimulate the same
level of muscle protein synthesis compared to a young adult.
The per-meal protein requirement to optimally stimulate
muscle protein synthesis is about 0.4 g/kg body weight
per day, or about 24g of protein for a 60 kg individual.”
Patients with malnutrition, chronic illness or taking part in
resistance exercise training/leading an active lifestyle may
require 1.2 to 1.5 g/kg body weight per day. In the setting of
severe illness or injury or severe malnutrition, up to 2.0g/kg
body weight/day may be required.” For older patients with
chronic kidney disease (CKD) stage 4 and 5 not on dialysis,
the recommendations are for up to 0.8 g/kg body weight per
day when well. This may increase to 0.8 to 1.0 g/kg body
weight per day in the setting of acute illness or injury.”>”
The challenge for these CKD patients not on dialysis is in
avoiding excess dietary protein to optimise renal health and
taking enough protein to avoid malnutrition.”>”

When food intake alone, after dietary counselling and food
fortification, are unable to meet the targeted requirements
for energy and protein as detailed above, oral nutritional
supplements (ONS) are recommended in older adults
with or at risk of malnutrition based on WHO 2017" and
European Society for Clinical Nutrition and Metabolism
(ESPEN) Guidelines 2018.”" Recent findings from large
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multicentre randomised placebo-controlled double-blind
clinical trials suggest that the use of ONS with -hydroxy-
B-methylbutyrate (HMB) in older adults can improve leg
and handgrip strength in community-dwelling at risk of
malnutrition cohort”, and handgrip strength in hospital
inpatient and post-discharge cohort with malnutrition.”
It would follow from the discussions above that assessment
of the daily protein and energy intake is an important part
of the decision-making process in determining the level of
nutritional intervention required. Healthcare professionals
(HCP) in Singapore can make use of the online tool from
Health Promotion Board (HPB), which includes a database
of local food items” to do this.

A quick reference list of the estimated protein content of
common food items based on this tool is provided in table
2. Table 3 shows a summary of commonly available ONS
and protein content per one bottle of serving.

Table 2. Estimated Protein Content Common Food
Item HPB

Protein
Food Item Amount (grams) Content
(grams)
Fish Fillet 100g 20g
Lean Chicken
Breast 100g 228
100g
Egg (2 large egg) 128
Tofu 100g 8g
100g
Peanut (dry roasted) 258
Cooked White 100g 3
Rice (1/2 rice bowl) &
Plain Rice
Porridge 100g 1.2
Soyabean Milk 100g (1/2 cup) 4.2¢
Whole Milk 100g (1/2 cup) 3.2¢g
Natural Yoghurt 100g 5g
Cheddar Cheese 100g (6 slices) 26g

Table 3. Average Protein Content in Oral
Nutritional Supplements

Oral Nutrition . Protein
Serving Size 1

Supplement Bottle (average) Content

(ONS) Type g (grams)
Standard ONS 250 mls 8to9g

High Protein

ONS 250 mls 16020 g

Compact ONS 118 mls 9g

Leucine and HMB

Leucine is a branched-chain amino acid that has been
shown to be a potent muscle protein synthesis stimulator
in-vitro.®® Meta-analysis of clinical trials shows that leucine
supplemenctation can significantly improve lean muscle mass,
but not muscle strength in older adults with sarcopenia®"#?,
particularly when co-supplemented with Vitamin D.#2 Of
note, the benefits from leucine supplementation does not
seem to extend to healthy well-nourished older adults.®>%4

HMB is the active metabolite of leucine and is produced in
small amounts in the body. About 5-10 percent of leucine is
metabolised to produce 0.2 to 0.4 g of HMB per day in an
adult. HMB stimulate muscle protein synthesis via activation
of the mechanistic mammalian target of rapamycin (mTOR),
and inhibits muscle breakdown by inhibiting the ubiquitin
proteosome and capsaicin pathways. It also plays a part in
the repair of muscle damage and is required for optimal
muscle mitochondrial function.¥® A systematic review in
2019 of three randomised controlled clinical trials suggests
that the use of up to 3g of HMB in older adults (260 years)
with sarcopenia or frailty, led to significant improvements
in lean muscle mass, and prevented further loss of muscle
strength and function compared to the control group.®

Vitamin D

Two recent studies in community-dwelling older adults
in Singapore with normal nutrition as well as those at
risk of malnutrition found prevalence for Vitamin D
deficiency (<20 pg/L)¥* of 13.5 percent and 18 percent
respectively.'®”” The prevalence for Vitamin D insufficiency
(20-30 pg/L)¥*® were even higher at 38.5 percent and 41
percent respectively.'”” These findings are important as
treatment of Vitamin D deficiency may be beneficial in the
context of sarcopenia.

In a post-hoc analysis of a randomised controlled double-
blind clinical trial involving older adults with sarcopenia,
lower serum Vitamin D levels at baseline was associated
with lower muscle mass, strength and function than subjects
with a serum Vitamin D level of >20 pg/L¥, In addition,
even after adjusting for other factors, patients with serum
Vitamin D levels of >20 pg/L at baseline had higher gains
in ASM in the nutritional intervention arm, suggesting
adequate Vitamin D levels may be required in patients
with sarcopenia to respond to nutritional interventions.*
In a large systematic review of randomised clinical trials
involving over 5615 children and adults, Vitamin D
supplementation showed a small but significant effect on
muscle strength. This beneficial effect muscle strength was
found to be significant in individuals who had a serum
Vitamin D level of <12 pg/L (<30 nmol/L or <12 ng/mL),
and in adults 265-years of age.”

Dzik and Kaczor reported in a recent literature review
how Vitamin D deficiency can contribute to a reduction
in muscle protein synthesis (via the mechanistic target of
rapamycin pathway), and increase muscular atrophy (via the
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ubiquitin-proteasome pathway) and lead to mitochondrial
dysfunction (via increase oxidative stress and reduction
of mitochondria metabolism). Impaired mitochondrial
function has been associated with symptoms of myopathy
and fatigue. This has been shown to be reversible in adult
patients with severe Vitamin D deficiency with a mean
value <11 pg /L by replacement of the deficiency to a mean
serum Vitamin D value > 40 pg/L, with direct correlations
between clinical improvements and laboratory measures of
improved mitochondrial function.”” Vicamin D deficiency
can also contribute to muscle weakness via impairment of
calcium ion reuptake into sarcoplasmic reticulum, leading
to prolonging the relaxation phase of muscle contraction.”

Although routine screening for Vitamin D deficiency is
not recommended due to lack of availability of the assay in
some settings and non-reimbursement of the high costs of
testing, it should be performed in patients at risk of Vicamin
D deficiency.”® In terms of management of Vitamin D
deficiency, the Institute of Medicine recommends 600-800
IU of Vitamin D2 per day to maintain a target serum level
of 20 pg/L.** Another recommendation by the Endocrine
Society is for supplementation of 1000-2000 IU per day of
Vitamin D2 to aim for a target serum level of 30-40 pg/L
where maximum benefits of supplementation are expected.”
Rapid replacement can be achieved by using 50,000 IU
of oral cholecalciferol weekly for eight weeks until the
serum level is above 30 pg/L, and then changing to a daily
maintenance dose of 1000-2000 IU of cholecalciferol per

88

day.
Integrated RET and Nutritional Interventions

One of the earliest randomised placebo-controlled clinical
trial examining the benefits of combining high intensity
(80 percent 1-RM) RET (knee and hip extensor muscles)
with nutrition (oral nutritional supplement, 360 kcal,
15g protein) was in nursing home residents (n=100, mean
age 87 years old) performed by Fiatarone et al. in 1994
as part of the Frailty and Injuries: Cooperative Studies of
Intervention Techniques (FISCIT) study. The study found
significant improvements in muscle strength, muscle
cross-sectional area and physical activity in the RET plus
nutrition group, compared with RET alone, nutrition alone
or control group.” A more recent randomised controlled
trial of independent community-dwelling older adults with
sarcopenia or low muscle strength in Japan comparing
RET plus nutrition (protein plus Vitamin D), RET alone,
nutrition alone (protein plus Vitamin D) and control
found significantly greater improvements in knee extension
strength in the combined intervention group.”

A meta-analysis by Liao et al. 2017 suggests that protein
supplementation with RET has a stronger effect in
preventing ageing related loss of muscle mass and leg strength
in older people compared with protein supplementation
alone.” Antoniak et al. 2017 found similar significant
improvements in lower limb muscle strength when Vitamin

D supplementation was added to RET in older adults
compared to RET alone.”® This combination strategy of
using RET and nutrition (adequate energy and protein) is
recommended by both the ICFSR 2018 and ESPEN 2019
guidelines on clinical nutrition in geriatric patients as an
effective treatment for sarcopenia and to improve muscle
health in older adults at risk of or with malnutrition.””!

Multidisciplinary Approach, Patient and Family
Education

A mulddisciplinary team approach has been recommended
in order to facilitate the development of individualised
patient-centred care combined with treatment plans.?® As
detailed above, the optimisation of muscle health often
requires assessment and targeted intervention in multple
domains (i.e., resistance exercise training, protein energy
requirements, supplementation of significant Vitamin D
deficiency, management of pre-existing morbidities), which
can be best achieved in a multidisciplinary model of care.”!%
In addition, it is important to educate patients and carers how
RET and adequate protein can help improve muscle health,
and that there are no prescription medications required.*
For patients and families concerned with using weights for
the first time, they can be further reassured that the use of
light weights at higher velocity can also be beneficial'®', and
that muscle strengthening exercises are recommended by
WHO for older adults. Pre-emptive counselling on delayed
onset muscle soreness and how to manage is also important
in sustaining long-term adherence to RET.® Last but least,
it would also be important for patients and families to
know that sarcopenia is a medical diagnosis®, with specific
investigations available for assessment and monitoring of
progress over time is possible.

SUMMARY

Muscle health is important for health and functional
independence in the older adult. Loss of muscle strength,
poor physical performance, and low lean muscle mass lead
to a diagnosis of sarcopenia. Malnutrition and sarcopenia
are intimately linked, and the presence of one should trigger
the screening for the other. MUST can be used to identify
community-dwelling older adults at risk of malnutrition in
this context. This is important because the presence of both
malnutrition and sarcopenia leads to a more than 4-fold
increased risk of death in older adults discharged from
hospital. A protein-focused dietary framework for muscle
health to delay the onset of sarcopenia and attenuate its’
adverse effect on function is important. Consumption of
an adequate amount of protein at all three meals of the
day, in combination with adequate provision of energy
and progressive resistance exercise training is essential.
The addition of Vitamin D and HMB supplementation
in selected patients can further improve outcomes for lean
muscle mass and muscle strength in older patients with
sarcopenia, frailty and Vitamin D deficiency. Due to the
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multidomain nature of muscle health, we recommend a
multidisciplinary approach for the best outcomes. Raising
awareness and education of patients, carers and healthcare
practitioners is key.

LIST OF ABBREVIATIONS

1-RM: 1-repetition maximum; 5CST: 5-times chair stand
test; ASM: appendicular skeletal muscle mass; ASMI:
appendicular skeletal muscle index; AWGS: Asian Working
Group for Sarcopenia; BIA: bioimpedance analysis;
CKD: chronic kidney disease; DEXA: dual-energy X-ray
absorptiometry; EWGSOP: European Working Group
on Sarcopenia in Older People; FISCIT: Frailty and
Injuries: Cooperative Studies of Intervention Techniques;
HGS: handgrip strength; HCP: healthcare professional;
HMB: B-hydroxy pB-methylbutyrate; HPB: Health
Promotion Board; ICFSR: International Clinical Practice
Guidelines for Sarcopenia; LBM: lean body mass; MDT:
multidisciplinary team; mTOR: mechanistic mammalian
target of rapamycin; ONS: oral nutritional supplements;
REE: resting energy requirements; RET: resistance exercise
training; RM: repetition maximum; ROC:
operating characteristic; SPPB: Short Physical Performance
Battery; TEE: total energy expenditure; WHO: World
Health Organisation.
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LEARNING POINTS

Malnutrition and sarcopenia are intimately linked in older adults. The presence of one on screening
should trigger the screening for the other.

Sarcopenia can be diagnosed using the Find-Assess-Confirm-Severity (FACS) approach. The risk
of malnutrition can be rapidly determined by the Malnutrition Universal Screening Tool (MUST) in
both inpatient and outpatient settings.

Progressive resistance exercise training (RET) can improve muscle mass, strength and function in
older adults with sarcopenia. The use of 1-RM is an important and reliable method to quantify the
intensity of RET.

Adequate dietary protein and energy are required for optimal muscle health in older adults. The
total required per day for each macronutrient is dependent on health status and physical activity
level.

Oral nutritional supplements are recommended when nutritional requirements cannot be met by
dietary intake and fortification of foods in older adults with or at risk of malnutrition in both the
community and hospital settings.

The use of leucine or HMB in older adults with sarcopenia or frailty can lead to improvements in lean
body mass, and can help prevent further loss of muscle strength and function.

Vitamin D deficiency is prevalent in community-dwelling older adults and treatment of deficiency can
improve muscle function, muscle mass, and muscle strength, particularly in the setting of sarcopenia
managed with combined RET and nutritional interventions.

Combining RET with nutritional interventions is strongly recommended in the management of older
patients with sarcopenia and at-risk or with malnutrition.

A multidisciplinary team approach is recommended in order to comprehensively assess and
individualise the management plan for muscle health in older adults.

It is important to counsel patients and carers on the importance and role of RET and nutritional
interventions in the management of sarcopenia in older adults.
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