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Leg lean mass

Muscle strength

1. With aging in older adults, decline in muscle strength is about 3 times as many

as the loss in muscle mass

Changes in muscle with aging

Goodpaster et al. Journal of Gerontology 2006

2.  The loss in muscle mass and strength with aging is greater in 

men than women
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➢ The Loss in muscle mass in older adults is more severe in lower 
extremities than upper extremities
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was a/w low performance 5 yrs later

KLOSHA. Korea. Geriatr Gerontol Int 2016;16:–57875
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Health ABC. 70-79yr old
Journal of Gerontology. 2006, Vol. 61A, No. 1, 72–77

Muscle strength was a/w 5-year mortality, but Leg or arm lean 
mass by DXA was not a/w 5-year mortality

Leg lean mass by CT was significantly a/w 5-year mortality

Muscle itself is not a problem, but the modality for muscle measure matters.

1. the modality for muscle measure matters.
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• the aging muscle not only suffers from muscle 
atrophy but also from increase fat infiltration 
and fibrosis in muscle

Experimental Gerontology 2017; 93, Pages 54-67

2. Aging increases noncontractile 
component(fat infiltration, fibrosis) in muscle

Noncontractile components(green) 
affected by age and training

→ Aged muscle has Lower muscle strength compared to 
muscle mass volume (low muscle quality!!)

Y-Un: young, untrained
Y-Tr: young, trained
O-Un: old, untrained
O-Tr: old, trained

https://www.sciencedirect.com/journal/experimental-gerontology
https://www.sciencedirect.com/journal/experimental-gerontology/vol/93/suppl/C
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aging accelerates muscle strength declines

- Motor neuron (activation) is as much important for m. strength
- loss of motor neurons begins around the age of 50 yr

Am J Physiol Cell Physiol 321: C317–C329, 2021

→muscle strength is lost to a greater degree than muscle mass  
during aging
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• AWGS 2019 Guideline: “age-related loss of skeletal muscle mass plus loss of muscle 
strength or reduced physical performance,”

• EWGSOP2 Guideline(2018) : a progressive and generalised skeletal muscle disorder 
that is associated with increased likelihood of adverse outcomes including falls, 
fractures, physical disability and mortality. Muscle strength comes to the forefront, 
as it is recognized that strength is better than mass in predicting adverse outcomes

‘Not’ diabetes, 
CVD
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• Korean Frailty and Aging Cohort Study (KFACS) 

• KoGES

• SOMMA

• UK BIOBANK

• NILS-LSA
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Korean Frailty and Aging Cohort Study (KFACS) 

16
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• aged 70–84 years at baseline

• Community-dwelling

• Recruited nation-widely at 10 centers 

KFACS cohort
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2022. . 2023. 

/

Group 1

Group 2

Wave 1

(baseline)

Enrolled 1,559 

participants

Wave 2 Wave 3

Wave 1

(baseline)

Enrolled 1,455 

participants
Wave 2

A total of 3,014 participants at baseline

(mean age: 76.0 ± 3.9 years, men: 47.5%) 

Wave 3

2016 2017 2018 2019 2020

KFACS scheme

2021

Wave 4

Wave 4

MOH: R&D (PI. Chang Won Won) CDC : (PI: Miji Kim)
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19

http://www.physiologyweb.com/figures/figs/whole_blood_plasma_hematocrit_buffy_coat_jpg_vZtSTGdsG3LSy8dcGIda4n9nhjrFq3Do.html
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Health behaviors

Smoking

Alcohol drinking

Nutritional risk (MNA)

Dietary patterns

Food security

Oral hygiene

Dental checkup

Health checkup

Sleep

Physical activity (IPAQ)

IPAQ environmental module

Health status

Self-rated health (SF-12)

Comorbidity

Medications 

Quality of life (EQ-5D)
Depressive symptoms(GDS-SF)

ADL/IADL

Falls Experience, reason, injury, fear of falling

Activities-specific Balance

Confidence scale (ABC)

Oral health: Mastication

Pronunciation difficulties

Women’s health : menopause, 

HRT

Appetite: SNAQ
(Simplified Nutritional Appetite Questionnaire )

Functional constipation

Resilience (Brief Resilience Scale)

20

Anthropometry

Body weight

Height

Head circumference

Waist circumference

Leg length

Upper arm circumference

Calf circumference

Cognitive function 

Global cognition:

Mini-Mental State Examination 

Memory: 

Word list memory/recall/

recognition

Executive function:

Frontal Assessment Battery :
Similarities, Lexical fluency, Fist-Edge-Palm, 
Conflicting instructions, Go-No-Go, 
Prehension behavior

Processing speed:

Trail Making Test A

Attention : 

Digit span forward/

digit span backward 

※ Neuropsychological battery: the Korean Version of the

Consortium to Establish a Registry for Alzheimer's Disease

Assessment Packet (CERAD-K) and the Korean version of

the Frontal Assessment Battery

Korean version of  the Alzheimer disease 

8 (proxy interview)

Collected Data of KFACS
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- older adults in community, KFACS, 70-84 yrs

M 21.3%, W 13.8%

Miji Kim, Chang Won Won. JAMDA 21 (2020) 752-758
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To investigate 
✓ Mitochondrial function (ATP synthesis rate) by 31P MR spectroscopy
✓ Muscle quality by whole-body imaging (MRI & CT)
✓ cellular biology of aging by Muscle & fat biopsy, blood test

SOMMA cohort
(the Study of Mobility and Muscle Aging) 
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(A) Spectroscopic image obtained at rest. A dominant 
signal for PCr is visible only in the Tibialis Anterior. 

Proceedings of the Nutrition Society (1999), 58, 861–

(B) Spectroscopic image obtained during exercise. 
Now an increased Pi peak is observed at the left side 
of the PCr peak

31P MRS(magnetic resonance spectroscopy))

* Assess mitochondrial function (ATP synthesis rate)

ATP + H2O → ADP + Pi + 
H+.

PCr + ADP + H+ ↔ ATP + 
Cr phosphocreatine(PCr)

https://en.wikipedia.org/wiki/In_vivo_magnetic_resonance_spectroscopy
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• Measures muscle size 
(MRI- muscle volume. D3Cr muscle mass) 

• April 2019 ~  : 2 Medical sites
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• a population-based prospective 
epidemiological study 

• human health data from  over 500, 000 
adults aged 40-69 years from the United 
Kingdom

• Baseline Recruitment were done in 2006-
2010.

• assessment involved sociodemographic and 
lifestyle factors, physical measurements, 
blood, and urine samples.
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• payment of the access fee

* reduced access fee of £500

•The application is submitted by a student or their supervisor for the 

sole purpose of performing the student’s research project (the 

resulting paper must be authored by the student)

The application cannot be used to conduct research for any other 

purpose, nor can it be used for multiple student (or other) projects

UK Biobank
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• Ansan and Anseong cohorts of the KOGES

• 40 to 69 years, began in 2001. biennially evaluated
• The Korea Biobank Array generated 500,568 SNPs for this 

dataset

• multi-frequency BIA machine (Inbody 330; Biospace, 
Seoul, Korea)
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• During the 6th and 7th examination cycles (2011–2014), brain 
magnetic resonance imaging (MRI) scans and handgrip 
strength data were acquired. 

• Four years later, follow-up brain MRI scans were conducted 
during the 8th and 9th exams (2015–2018).

the Korean Genome and Epidemiology Study 
(KOGES)
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➢Systematic observation and 
description of the process of 
normal aging

➢To identify factors associated 
with longevity

◆ Purpose

Shimokata et al., J Epidemiol, 2000

Aichi 
prefecture

Nagoya city

Obu 
cityHigashiura town

◆ 1st Wave (1997–2000) Participants

◆ Area: Obu and Higashiura in Aichi Prefecture, Japan

◆ Participants: Community dwellers randomly selected
and stratified by age and gender

◆ Age at baseline: 40–79 years

◆ Dynamic cohort (1st–7th wave)

National Institute for Longevity Sciences-Longitudinal Study of Aging
(NILS-LSA), Japan

2018- 20222010- 2012
1997
-

2000- 2002- 2004- 2006- 2008-
2013-
2016

n=2,267 n=2,259 n=2,383n=2,378 n=2,419 n=2,302 n=2,330 n=2,101 n=1,689

1st wave 2nd 4th3rd 5th 6th 7th 8th 9th 10th

2023- Ongoing

Follow-up study
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Some papers from KFACS, related with 
sarcopenia
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➢ “low” skeletal muscle index is  
negatively a/w SPPB ≤9, but 
trunk fat mass index is not in 
older men

High %BF : a/w low PP in women, 
not in men 

➢“high” trunk Fat Mass Index is 
a/w SPPB ≤9, but “low” skeletal 
muscle index is not in older 
women

FMI   were calculated as the total fat mass and trunk fat mass according 
and TFMI to height squared, respectively (fat mass
[kg]/height [m][2]).[

✓ DXA ✓ cross-sectional, KFACS cohort, Korea

✓ low physical performance (SPPB ≤9)

Medicine (Baltimore). 2021;100(4):e24400
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Thank you so much 
for your listening!


