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Objectives

Healthy Ageing: understand why muscle health underpins

independence and quality of life

Define the problem, and explain the drivers of

sarcopenia

/dentify what helps

dTranslate to practice: evaluate what is feasible in real lives,

services and communities
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What’s still missing in conversations about health?
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Healthy ageing begins long before old age — and it’s about keeping the life inside the years.




Muscle and Strength Matter

Skeletal muscle is central for generating force/strength and support health ageing

Life-course muscle, bone strengthening and balance activities
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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 dedine with ageing.
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Skelton and Mavroeidi, 2018; René Koopman, and Luc J. C. van Loon, 2009; Goodpaster et al. (2000). New York Acad Sci. 904:18-24



Sarcopenia and Strength (Force)

O Sarcopenia: a reduction in muscle mass, strength and function
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8 to notice
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Study (ordered by age at first wave of data collection, youngest first):

SWS *ALSPAC -“ADNFS =UKHLS SWSmp ~T07 xELSA *NSHD HCS *HAS LBC1936 ~LBC1921 xN85

Cruz-Jentoft et al., (2019); Dodds et al., (2014)




What is one of the simplest ways to measure strength?

Grip strength normative values at age shown (kg) (
Age (years) Observations * Centiles Mean (SD)

5 730
10

15 288
20 354
25 574

30 984 4
35

40 880 50.3
45 798

50 820

55 3743

60 2683

65 3947

70 3286

75 1883

80 1115

3 o . II””"" Peaks 30-35

(o @027 years of Age

Females
5 700 I (3.1)
10 (3.8)
15 345 (4.5)
20 463 (5.1)
25 870 15)
30 (6.0)
35 (6.2)
40 968 [ (6.3)
a5 952 (6.4)
50 1019 (6.4)
55 4250 (6.4)
60 2943 (6.2)

65 4171 (6.0)
70 3473 (5.7)
75 2135 § (5.4)
80 1361 (5.1)
85 1632 (4.7)
90 702 (4.4)
95+ 15t

(Total) (32,546)

he centiles and mean (SD) values were derived from the GAMLSS maodels for the exact ages shown.
Dodds et a/ (2014) *Number of grip strength observations refers to the number of individuals at age shown +2.5 years (to give an indication of the sample size at different
J " lages).
'Limited data were available in the 95+ years category so centile values are not shown.

doi:10.1371/journal.pone.0113637.1002




Sarcopenia drives real-world decline and risk

X EWGSOP2 sarcopenia cut-off points
Figure 1. Risk factors for sarcopenia. The figure was created with BioRender.com
(Accessed on 1 February 2023).
Hormones Test Cut-off points for men Cut-off points for women References
Mdi;g;::::t?;rl Inflammation EWGSOP2 sarcopenia cut-off points for low strength by chair stand and grip strength
Igi( <o Grip strength <27 kg <16 kg Dodds (2014) [26]
A Chair stand >15 s for five rises Cesari (2009) [67]
.'- . ® .
Abdominal - l » ﬁ EWGSOP2 sarcopenia cut-off points for low muscle quantity
obesity Chronic
i:"; Conditions ASM <20kg <15kg Studenski (2014) [3]
w T ASM/height?>  <7.0 kg/m? <5.5 kg/m? Gould (2014) [125]
H ﬂ v EWGSOP2 sarcopenia cut-off points for low performance
Physical Sarcopenia i .
inactivity/ '\:] ek fa’::tors Ng::sr;)::g:gal Gait speed =0.8m/s Cruz-Jentoft (2010) [1]
Disability r—||
=, - Studenski (2011) [84]
== Q SPPB <8 point score Pavasini (2016) [90]
Poor Genetics Guralnik (1995) [126]
diet
TUG 220s Bischoff (2003) [127]
Old Age
400 m walk test Non-completion or =6 min for completion Newman (2006) [128]

Health Outcomes of Sarcopenia: Higher rates of [[il9s&I04; higher rates of [EIEMhigher incidence of

hospitalisationgfunctional declinel

Ispoglou et al. (2023); Beaudart et al., (20 [spoglou et al. (2023)




Drivers of Sarcopenia: Physical inactivity
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Progress towards global target

[ On track (higher [ Off track (lower
certainty) certainty)
(
)

[210n track (lower I Offtrack (higher
certainty) certainty
[ No prediction made

**31% of adults worldwide are
physically inactive (~1.8 billion
people)”

Global data, 2022 : WHO / The Lancet Global Health 2024

O Physical inactivity has risen
by ~b percentage points since
2010.

Q /f current trends continue,
inactivity could reach 35% by
2030.

O Nations are off track to meet
the global target of a 15
percent reduction in physical
inactivity by 2030 relative to
2010 levels.



Physical activity for adults Strength as part of physical activity guidelines
and older adults

: CEE T
Physical activity is defined as any bodily movement produced

by skeletal muscles that requires energy expenditure. It takes
F{ cCancers (colon and breast) -20% |

Some is good, Make a start today: Every minute
more is better it's never too late counts

educes your chance

many forms, occurs in many settings, and has many purposes
(e.g. daily activity, active recreation and sport).

b B

moderate intensity \e5: PONes ap = vigorous intensity
per week o o, per week

“
Increased breathing ?, breathing fast
able to talk difficulty talking
wim o

on at least
daysa

For older adults, to reduce the
chance of frailty and falls

Improve balance

2 days a week

Physical activity guidelines: UK Chief Medical Officers' report (2020)



Strength-building activities: the least performed, especially by women

¥4 Strength: HSE

7 (] Strength: Evidence
£H Strength: Guideline

Male Female
Sex

Fig 1. The proportion of English 19-65-year-olds meeting three different interpretations of the current guidelines
recommending twice-weekly strengthening activity. HSE - at least two weekly sessions of strengthening activity as
defined in the Health Survev for Eneland. (Evidence) at least two weeklv sessions of strenethenine activities for which

Sandercock et al., (2022); Gluchowski et al., (2022) Physical activity guidelines: UK Chief Medical

Officers' report (2020)

“Walking is
man’s best
medicine.”
(Hippocrates
of Kos,
Father of
Medicine)

‘A Lot of People Just Go for Walks, and Don’t Do Anything Else’: Older
Adults in the UK Are Not Aware of the Strength Component Embedded
in the Chief Medical Officers’ Physical Activity Guidelines—A Qualitative
Study

by @ Ashley Gluchowski 1.2” 5102 @) Helena Bilsborough 1.2, ) Jane Mcdermott 2,
Q Helen Hawley-Hague 123 and Q Chris Todd 123.45

Strength training has the greatest effect on muscle,
bone and balance — yet participation is consistently low.



Why strength matters for everyday life?
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How can you diagnose someone with sarcopenia?

SARC-F
or clinical

Probable sarcopenia s identified by Criterion 1,

suspicion

Diagnosis is confirmed by additional documentation of Criterion 2,

POSITIVE
OR PRESENT

If Criteria 1, 2and 3 are all met, sarcopenia is considered severe, Grip sirengih,

Chair stand test

In clinical practice,
this is enough to
trigger assessment of
causes and start
intervention

1. Low muscle strength

2. Low muscle quantity or quality

Muscle quantity gy

or quality
DXA; BlA, CT, MRI

3. Low physical performance

Physical
Performance
Gait spoad, SPPE,
TUG, 400m walk

Cruz-Jentoft et al., (2019); Dodds et al., (2014)



Acute Sarcopenia — Muscle Loss Metanaly3|s

w
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Meta-analysis illustrating changes in Rectus Femoris Cross Sectional Area during hospitalisation.

First author (year) Sex Duration (day) Weight SMD [95% CI]

Hayes et al. (2018) M/F 20 464% -1.33[-1.95, -0.72]

Kouw et al. (2019) M/F 6 4.96% 1.13[-1.62, -0.64]

Borges et al. (2020) M/F 20 6.01% =-1.02[-1.38, -0.66)

Kangalgil et al. (2022) M/F 7 566% -0.98[-1.39, -0.58]

Lee et al. (2021) M/F 13 6.55% -0.95[-1.43, -0.47)

Lee et al. (2021) M/F 21 4.15% -0.84[-1.57,-0.12]

Hayes et al. (2018) M/F 585% -0.82[-1.29, -0.34]

Xie et al. (2019) M/F 851% -0.78[-1.10, -0.47)

Mayer et al. (2020) M/F 7 6.17% -0.70[-1.04, -0.36])

Xie et al. (2019) M/F 8.69% -0.34[-0.64, -0.04)

Lee et al. (2021) M/F 5 9.09% -0.31[-0.58, -0.03]

de Moura et al. (2023) (left leg) M/F 3 5.06% -0.25[-0.81, 0.30] I\ ‘
Lopez Jimenez et al. (2024) (right leg) M/F 10.07% -0.22[-045, 0.01] | f B Rectus Femoris '
Lopez Jimenez et al. (2024) (left leg) M/F 3 10.07% -0.22[~-045, 0.01] f Li?es:zlss ‘\ - ‘,JI
de Moura et al. (2023 ight leg) M/F . 4.52% -0.17 [-0.80, 0.45] I'I ‘\_.‘.M‘W’_”—Vaslus Ill

| Medialif
]

|
Hetereogeneity: 12 = 74 9%, p<0.0001 100% =0.67 [-0.92, -0.43) | |

-2 0 2

Standardised diff SMD //////&f]rmmr H:”/ ////
andardised mean difference (SMD) B /)/%//f/[////f

Eighty-eight studies included for synthesis involved 9476 patients, from 38 randomised controlled trials
(RCTs) and 50 observational cohort studies, whose data were extracted as part of the selection criteria.

VAV A A A A L A L A L A A A A A A A A AL A A L A A A A P4 o wrd PO d PP A A
Aldrich et. al., (2024) \ \\\



https://pressbooks.bccampus.ca/advancedanatomy1sted/chapter/muscles-5/
https://pressbooks.bccampus.ca/advancedanatomy1sted/chapter/muscles-5/
https://pressbooks.bccampus.ca/advancedanatomy1sted/chapter/muscles-5/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Acute Sarcopenia — Strength Findings
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Handgrip Strength during hospitalisation (F = Female; M = Male;
mal. = malnourished; non-mal. = non-malnourished).

First author (year) Sex Duration (day) Weight SMD [95% ClI]

Mbgemena et al. (2022) M/F 0.92% -0.78 [-1.00. -0.56)
Neto et al. (2024) M/F g 0.81% =0.39[-0.76, -0.01]
Welch et al. (2022) % -0.19[-0.55, 0.16]
Welch et al, (2022 ' 3.1 -0.11 [-0.40, 0.17]
Bodilsen et al 1201 3) Y 8 6% -0.09[-0.66, 0.48]
Bodilsen et al. (2013) 02% -0.08[-0.67, 0.52]
Karisen et al. (2017) 3 0.92% -0.04[-0.26, 0.18]
Pourhassan et al. (2020) (non-mal.) 4 0.99% =-0.02[-0.72, 0.67]

| e ~~’,
Pourhassan et al. (2020) (non-mal.) 0.00 [~0.38, 0.38] m H M [
g ) i se 00 (N
Aarden et al. (2021) » 0.02[-0.13, 0.17]
Chites et al. (2021) 5.18% 0.04 [-0.20, 0.28]
Chites et al. (2021) . 520% 0.06(-0.18, 029 Key takeaways of our study
Kim et al. (2023) (medical) V . 0.08 [-0.18, 0.34)
Ramsey et al. (2022) V 20 07% 0.10 [-0.04, 0.24]
Strasser et al. (2023) V B 0.14 [-0.48, 0.76)
Hu et al. (2020) ‘ 04% 0.19[-0.21, 0.58] What the _StUdy shows . .
Hu et al. (2020) 04% 0.20 [-0.19, 0.60] O Lower limb muscle mass falls rapidly during
Ramsey et al. (2022) 17.22% 0.21[0.09, 0.33] PRTIY ;
W et al. (2023) _ 0.80% 0.24[~0.14, 0.61] hospitalisation, even when grip strength appears
Kim et al. (2023) (surgery) : 0 1.39% 0.30[0.04, 0.56] unchanged.
Pourhassan et al. (2020) (mal.) : % 040[-062, 1.42]
Borges et al. (2020) V 20 0.80% 1.20(0.82, 1.58]

Pourhassan et al. (2020) (mal.) A - 0.42% 0.00([-1.13, 1.13]
—
-
-

What this means
Q Early declines in muscle tissue are easy to miss if we
rely on grip strength alone.

How it can be used in practice
EI Do not rely on grip strength alone during
hospitalisation, particularly when no pre-illness
baseline is available. A direct measure of muscle
\ mass or quallty is needed to detect early decline.

Hetereogeneity: 1"2 = 89.7%, p=0.67 100% 0.05[-0.18, 0.28]

~

Standardised mean difference (SMD)
Aldrich, Ispoglou et. al., (2024)



Sarcopenia across the menopausal

contrasting population data and our cohort

Prevalence of Sarcopenia by Menopausal Stage

Below 5.31 kg/m? of ALMi
—e— Below 5.67 kg/m? of ALMi
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Large National Cohort (Park et al., 2020)

Q Sarcopenia prevalence rises across menopausal stages.

Q Late post-menopause reaches 18-33% depending on cut-
off.

O Reflects population-level associations between
reproductive ageing and muscle decline.

transition:

o1

=
@
g
=
=
®

-
-
-
in
b
tn

==
@

-

=

-
o«
o
o

grip strength [kglkg BW)

Relative total lean mass (kg/m)
S
B

-
-
o
=

Relative

i
w
o
54
(%]

Appendicular Muscle Mass Index (kg/m®

Peri Post

0%
sarcopenia

Our observational study (n=151) prevalence
(EWSOP,

Q Healthy women with verified menopausal status. 2019)

Q Clear declines in lean mass, ALMI, strength and chair stands
from pre — post.

S

Fat mass and total bone mass both change significantly across
stages.

A\
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Park et. al., (2020); Ispoglou et al., (2025) Unpublished data — To be presented at SCWi 1

conference in Rome




Early decline is happening before criteria are met

: fl?arly ;“df!en di 2 : il We must look
Inriuence eclline 1agNOSIS i at where
decline
begins
U Sarcopenia criteria capture late-stage change, not the Resistance
early shifts we see in practice. training works »L

U Healthy adults can show substantial decline while
still being classified as “normal”.

U This gap limits early identification risk and timely
intervention. So why aren’t

we doing it?
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What gets in the way of

resistance training?

Perceived complexity

Time constraints

Misconceptions about RT

Negative emotional associations

Exercise-related barriers

Lack of social support

Figure 1: Barriers to RT participation in females

SOCIETY ON SARCOPENIA, CACHEXIA & WASTING DISORDERS

Arora et al., Scoping Review of Resistance Training Barriers in Women (under review); Ispoglou et
al., (2025, SCWD)

Designing Resistance Training (RT) Interventions for Females

A Practitioner Decision-Support Tool

- o
Y e
K

STEP 1: Identify Delivery Setting 1 ﬁ m
Where will the intervention take place? )
1
v v
Gym-based etti
e o N

Home-based or hybrid
o Prioritise moderate-to-high intensity R
. Include social and motivational suj
e

« Provide technical support ea
o Include remote contact (e.g. checkms calls, dlgl!alprwnﬁts)
Py « Reinforce with booklets, v/deoa or appbas«igu
personal training, smalkgroup h tlsses, community gym > eg. app uides with
programmes follow-ups
.5.' o2 STEP 2: Choose Supervision Strategy E I
ﬁ What level of supervision is feasible within the intervention?
Fully Supervised
» Highest adherence and affective
res

Mixed Supervision

e . Combmes supervised and unsupervised
« Ideal for early-st

technical
instruction, confidence-buildi

Unsi ised
. ay lewo drop—ofl unless paired with
avioural support
ol 3 E!fecllve fortom (o3 monthe) . Eest for experienced or confident
patr ot andbalenaus et vt ataty e partcipants
- e e s g s
g training, gym mmmm w/m q,h,”,ed w«ks 1-8) followed by Tfollow-
staff, community-based or weekly booster sessions

home-based R using videos
o quides:apyHed KT withoot iainer
tact

R E) STEP 3: Select Intensity and Training Format
)

What approach best fits the participant's needs and

Y
readiness?
1

For beginners or low conﬁdenoe
 Start with low-to-moderate inten:

m;y adefale-rcrhlgh ln!ensny{55-85% TRM)
* Focus on building sel/ffﬁcscy and positive affect . oﬂer options for challenge and,
 Use structured but flexible form:

s e, Plates, functional K, crout uummg, ‘home-based with videos

. Inoarpome both conventional and non—convenllwl ‘modalities
RT plans, Tabata, g

STEP 4: Support Motivation and Behavioural Engagement [ ] :
o™y L§ How will you promote sustained participation and 5} |
SVA 7 adherence? :
v v
Use Motivational Su
. Incorpalale regular );rbwups (e.g.. check-ins, remote contact) T.“O;f:fo Pr?cfmm‘ Imenmmg
. Cansldelax!ml?nncden%mm(eg gym access, : Em.:? ﬁmﬁmﬁﬁ ] sitive affect
sma{l rewards) ) 7 » e.g., allow scheduling flexibility, 0«3‘&"&{’“ or circuits if preferred

programmes.

onitor Progress and Adapt as Needed

or Step 1 in Rare
for the participant? clmle:ns‘ances

Periodically assess adherence and affective response

Motivation and enjoyment are key drivers of adherence - especially in unsupervised formats or longer

STEP

Is the programme still workil

Return to Steps 2-4,

Adjust supervision level, intensity, or training format based on progress
Revisit goals and update pl:

(e.g., increase challen;

pe 1, change modality)
Training needs change — monitoring and flexibility help sustain long-term participation and enjoyment.



Multidisciplinary Approaches Challenges of Engaging in pan

‘ . - Interventions A Narrative Review of Non-Pharmacological Strategies for
Exemlselaz\d th:lcal Activity Managing Sarcopenia in Older Adults with Cardiovascular
nterventions and Metabolic Diseases

»
Theocharis Ispoglou *', Oliver Wilson, Deaglan McCullough *~, Luke Aldrich, Panagiotis Ferentinos,
Gemma Lyall, Antonios Stavropoulos-Kalinoglou 7, Lauren Duckworth, Meghan A. Brown, Louise Sutton,
Alexandra J. Potts ©, Victoria Archbold, Jackie Hargreaves and Jim McKenna

* mproved cardovascular Camegie School of Sport, Leeds Beckett University, Leeds 1.56 3QQ, UK

mproved ghycaemic health * Correspondence: t ispoglou@leedsheckett ac uk

» Behaviour modification

fff,;;jﬁ-;; ;;'\jimg_w, Misconceptions o
adherence : : Lack of social . .
ot e support The message here is that no single

werful Fear
(week one) powerful . - . »
predictor of long-term Uncertainty . Inte rve ntlon |S enoug h

adherence

Gt catend cevriiiiiriiiiennee.... muscle health

Nutrition Interventions interventions

= improves when nutrition,
5 “x’ movement and behaviour work
together...........................oiill
understand what stops people

engaging in the first place.

Figure 2. Multidisciplinary approaches to address sarcopenia in older adults with cardiovascular z

and metabolic diseases. The figure was created with BioRender.com (accessed on 15 March 2023).

Ispoglou et. al., (2023)




Cannabinoids
THC showed
potential to
enhance tasted

rception an
peinta?(e"’-‘“

Exercise is 3x more effective
than drugs at reducing fatigue
in older patients®”®

Mirtazapine 24% of older
patients gained =1 kg in 4
weekslmn

Fatigue and
physical function
enefits from
exercise in older
patients with low
physical
baseline®”

Anamorelin
improved weight
and anorexia
symptoms in
lung cancer
pau'entsl”—il

acetate

consistently
e
a ea
fo%%eingake in
cachexia?s1e

Thalidomide
helped reduce
weight and
muscle loss
despite side
eﬁectsiﬂ.!”

G N ~ N\

Pharmacological Interventions Non-pharmacological Interventions
Exercise

* Appetite stimulants .
‘® Nutrition
o
-

(e.g., ghrelin-receptor agonists, <
cannabinoids) g
* Antidepressants
(e.g., mirtazapine, olanzapine)
* Anabolic drugs
¢ Corticosteroids
* Cytokine mediators
¢ Drug combinations

Psychosocial interventions
Enteral nutrition

A

Olanzapine 60% of older tation may
patients gained 2:5% body promote app?‘tite agsl muscle

weight' health? 22

. Regularly check glucose levels for hyperglycaemia in older patients prescribed corticosteroids.

. Closely monitor for drowsii and p ial polypharmacy interactions with mirtazapine.

. Tailor exercise programmes to individual capabilities and limitations of older CC patients.

. Adjust nutritional plans to older cancer cachexia patients’ altered taste and digestive function, ensuring high
protein and caloric needs are met.

. Monitur for gastivintestingl side effects in older patients using anamorelin and other appetite stimulants,

. Consider individual patient tolerance and potential interactions when using nutritional supplements, such as
probiotics with other treatments.

References cited in this figure are listed after those that have been cited in the text.

Fig. 3. Potential investigational, pharmacological, and non-pharmacological strategies for the treatment of CC.

Ispoglou et. al., (2024)

12 weeks of
resistance
exercise may
reduce appetite
loss in older
adults with
gastrointestinal
cancer*'s

Protein intake
>1.4 g/kg/day
linked to muscle
mass
maintenance in
older cancer
patients®*

Probiotics may
improve
cachexia

management
chemothera!)y
tolerability®'®

Contents lists available at ScienceDirec
Clinical Nutrition

journal homepage: hitp://www.elsevier.com/locate/cinu

Narrative Review

Addressing cancer anorexia-cachexia in older patients: Potential
therapeutic strategies and molecular pathways

Theocharis Ispoglou * °, Deaglan McCullough *, Angela Windle ™ ¢, Sherena Nair “,
Natalie Cox “, Helen White ', Dermot Burke “, Anastasios Kanatas ¥,
{onstantinos Prokopidis

The message here is also that no
single intervention is enough
eriteeiiieeinee........ @addressing
cancer anorexia-cachexia may be
more effective when integrating

nutrition, movement and
behaviour

strategies.................................
T — L )AL R G
understand the clinical,
psychological and treatment-
related barriers that stop people
engaging in the first place




Drivers of sarcopenia: Malnutrition/undernutrition

Malnutrition Across Settings
Hospital Nursing home
Malnourished Malnourished
86% 67%
Al risk of Al risk of
malnutrition malnutrition
51 e Breakfast Morning Snack Lunch Afternoon Snack Diner Evening Snack
: . ; Protein Infake
1,384 patents nextint0 patients (0 Pl INST (D Feil DNST (D Pl INST D Bl INST (D Bl INST CD Fell INST
Community Rehabillitation 1l n B |
Poeninde(gler)  10) L) 3 3 20 Bl 46 46 @ N6 50 20
Malnourished Malnourished . [?) (13) UUJ (13) Ebj
38% 91%
Al risk of Al risk of
malnutrition malnulsition
Well Well
nounshed - | nounshed 4 ]
n=964 patients n=340 patients
Kaiser et al. JAGS 2010; 58:1734-1738

Kaiser et al. 2010. Elia, 2006 and 2015; Tieland et al. (2015)



Protein
0 RDA (0.8 g/kg/day) covers basic physiological needs but does support
optimal muscle health.

A Rethink the RDA — 0.8 g/kg/day is a minimum and not a target.

change public messaging.
Older adults fail to reach even this minimum

U Evidence consistently shows the need to exceed the RDA to support muscle
health

The RDA is a baseline, not a target.

For maintaining

muscle mass and
functional capacity

RDA for protein Not sufficient

Krok-Schoen et al., 2019, Lonnie et al. 2018; Phillips et al., 2016; Deutz et al. 2014; Bauer et al., 2013
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Up to FACT
2.0g/kg
150-88%* o No evidence of kidney harm
evere from higher-protein diets in
_EN9/.* ,
125-50%" | 1.2-1.5g/kg '”{‘n?jfyor healthy adults.
1.0-1.2g/kg Acute or or marked Clinical guidelines fc?r CKD do
0 . chronic malnutrition? not recommend going below
< 0.8g/kg M’f(’)f{’;ﬁ?” disease?3 the RDA.
3 RDA chake for Depending on.diseas.e stage,
- (19+yrs)’ healthgl recommended intake is 0.8-1.3
© people=? g/kg/day
O
ol

Current’ | New Recommendatlons >65 years
* Increase above current Protein RDA
T Older people with severe ki dney d sease who are not on di alys s may need to limit protein intake
Devries et. al., (2018); Witard et al., (2016); Deutz et al. (2014) aﬁaa




Protein: Total Daily Intake, Distribution, and Quality

O ~1.6 g/kg/day protein combined with strength training can
optimise muscle growth. Protein supports training gains — NOT
the main driver.

O Older adults also need enough per meal (~0.4 g/kg/meal) to
provide essential amino acids (EAAs) and more leucine.

U Beware of skewed intake patterns and protein’s satiating

properties.
Suppression of appetite
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Essential for muscle protein synthesis
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— Older adults have higher fasting and postprandial concentrations of anorexigenic An Increase in Fat-Free Mass is Associated with Higher

hormones.

— and in a separate RCT, gains in fat-free mass increased postprandial appetite
and ad libitum energy intake — showing that muscle mass itself helps drive appetite.

Ispoglou et al. (2021); Johnson et al., (2019); Morton et al., (2018); Phillips et al., (2016);
Hamarsland et al. (2017); Moore et al., (2015); Tieland et al., (2014),; Poppitt et al., (1998);

Appetite and Energy Intake in Older Adults: A Randomised
Control Trial

Kelsie Oivia Johnson *#*, Adrian Holliday "*, Nathan Mistry "**), Andrew Cunniffe, Kieran Howard,
Nicholas Stanger ", Lauren L. O'Mahoney ***, Jamie Matu " and Theocharis spoglot



Addressing Sarcopenia and
THE Optimisation of Skeletal Muscle Health
THE

- require two Key Stimuli:
NUTRITION Ny
SOCIETY
Advancing Nutritional Science supplomonte o

Exercise and essential amino acid based

Physical Activity ] supplements) g

Nutrition Society Live 2020

Symposium five: Protein nutrition and ageing

Optimising Protein Intake 23
I in Older People which requires
SOCIETY three Key Considerations:
2020
1) Daily Protein Intake
2) Per Meal Protein Intake
3) Amino Acid Profile

Y

Anabolic Stimuli 1 creates the Anabolic Stimuli 2 is the means to

right conditions/environment to optimise muscle protein synthesis
maximise protein turnover rates under the right conditions

Dr Theocharis Ispoglou
Reader in Mutrition and Muscle Health, Carnegie School of Sport, Leeds Beckett University

Nf Symposium five: Protein nutrition and ageing
Advarnchg Mtritionl Schence Follow the event @N

The efficacy of essential amino acid supplementation for augmenting
dietary protein intake in older adults: implications for skeletal muscle Address functional
mass, strength and function decline

Improve quality of life

Theocharis lspoglou“‘ , Oliver C. Witard’, Lauren C. Duckworth' and Matthew J. Lees'
I Sp Og I ou et al - (2 02 1) 'Camegie School of Sport, Leeds Beckett Universiy, Leeds LS6 305, UK
Schaol of Basic and Medical Biosciences, King's College London, London, UK
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Real-World Feasibility: Testing EAA Strategies in Clinical Populations

Multiple sclerosis Case Study (6-month
intervention — Published)

O Exercise + EAA + vitamin D

U 1 Lean mass, 1 strength, 1 6GMWT

O Long-term acceptability in a frail patient

Elective + Emergency bowel surgery patients (4-week

feasibility — Published)

O Gel acceptable in elective; variable in emergency.
O Barriers: postoperative taste, symptoms

O Early postoperative nutrition support feasibility

AR

Primary Ciliary Dyskinesia patients (3-month feasibility
— Study completed)

0 Most achieved >50% adherence

L Small gains in grip strength + exertion

Rheumatoid Arthritis patients (4-week feasibility
— Study completed)

0 EAAs maintained muscle mass during flare

O 1 Functional outcomes (SPPB, 6MWT)

O Potential during acute catabolic episodes 0 Need for tailored flavours/volumes

What these studies show? These feasibility studies show that success depends on acceptability, timing ~
and adherence — reminding us that interventions must be designed for real patients, not ideal conditions.

They now guide our move toward large, fully powered RCTs.
S
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Ispoglou et. al., (2023); Windle, Burke, & Ispoglou (2023) \\\\\\\\
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openia PI= 2rough EXZ'C"."fe:

Whole, Nutrient-Dense Foods
Key micronutrients, fibre,
probiotics, omega-3 fatty acids,

Progressive Resistance Training anti-inflammatory foods
Muscle mass & quality maintenance ||
Balance, coordination & mobility |} : s
Dietary Protein
¥ High quality & quantity,
& distributed

h\

Physical Activity/Aerobic Exercise [l
Metabolic & cardiovascular health,
reduced sedentary time,
improved mental wellbeing

oge .4
L RO

Education & Social Support
Gender specific barrier reduction,
promote engagement, peer groups,
accessibility

%, Limit Ultra-Processed Foods
i, Can reduce microbiome diversity ' g
and is associated with :

/H\IH\/H\ ‘ ‘ " inflammation & low muscle mass

Hormonal & Metabolic Changes
Perimenopause,
reduced testosterone,
anabolic & insulin resistance,
inflammation

|52 - Muscle Quality, Mass & Strength Retention,
Outcomes from  Functional Independence, Mobility, & Cognitive Function
midlife  Reduced Falls, Fractures & Chronic Disease Risk,
- Enhanced Longevity & Quality of Life

/////////////////////////////////%

Editorial: Preventing sarcopenia and promoting ;
musculoskeletal health in middle-aged adults: "
the role of exercise and nutrition

B 1
:}l\ Deaglan McCullough

2’_, Theocharis Ispoglou!” 0 Catherine Norton?

Editorial on the Research Topic
Preventing sarcopenia and promoting musculoskeletal health in middle-aged adults: the role of

exercise and nutrition

Healthy habits begin early,
but midlife is a turning
point where small actions
could make a huge

Ispoglou et. al., (2024)
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Easy — clear barriers (access, time,
S u p p r t Attractive — present but less

OpportunityTime /frends community
Make Iita trend “OOk COOl) | ."Il /HIH UL
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“‘We are what we repeatedly do.
Excellence, then, is not an act but a
habit.”

(Will Durant, 1926 paraphrasing, Aristotle)

In other words:

It’s not about doing more once.
It’s about making the right things easier to do — again and again.

MMM
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