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There is no universally agreed definition of 
sarcopenia

Source: Google Scholar, accessed November 6th, 2018

• EWGSOP (2010):  5287 citations

• IWGS (2011):     1488 citations

• AWGS (2014):   935 citations

• FNIH (2014): 535 citations
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Do we need an update of the 
2010 definition of sarcopenia?
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Conceptual advances in 
sarcopenia
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Problems to be addressed
• Sarcopenia begins earlier in life (important for interventions and 

prevention).

• Conceptualization of sarcopenia as a muscle disease.

• Problems in accurately measuring and categorizing muscle mass
and muscle quality.

• Outcome measures for interventions not agreed.

• SARCOPENIA HAS NOT REACHED MAINSTREAM CLINICAL 
PRACTICE (is it still too complicated)? BGS Autu

mn 2
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Parameters Variables Measurement
instrument Cutoff-points

Muscle mass
Muscle strength
Physical performance?Mass: total? regional? appendicular? single muscle?

Muscle strength: where? single or groups?
… Muscle mass: anthropometry? BIA? DXA? CT? MRI? 

Biochemistry? Protocols, equations, assumptions
… Cutoff points for each variable and instrument: 

reference populations? local or global?
…

OUTCOME VARIABLES
Performance, mobility, ADL, falls, NH admission, PRO…BGS Autu

mn 2
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Abstract

Background: in 2010, the European Working Group on Sarcopenia in Older People (EWGSOP) published a sarcopenia
definition that aimed to foster advances in identifying and caring for people with sarcopenia. In early 2018, the Working
Group met again (EWGSOP2) to update the original definition in order to reflect scientific and clinical evidence that has
built over the last decade. This paper presents our updated findings.
Objectives: to increase consistency of research design, clinical diagnoses and ultimately, care for people with sarcopenia.
Recommendations: sarcopenia is a muscle disease (muscle failure) rooted in adverse muscle changes that accrue across a
lifetime; sarcopenia is common among adults of older age but can also occur earlier in life. In this updated consensus paper
on sarcopenia, EWGSOP2: (1) focuses on low muscle strength as a key characteristic of sarcopenia, uses detection of low
muscle quantity and quality to confirm the sarcopenia diagnosis, and identifies poor physical performance as indicative of
severe sarcopenia; (2) updates the clinical algorithm that can be used for sarcopenia case-finding, diagnosis and
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Definition of sarcopenia

Sarcopenia is a progressive and generalized skeletal muscle disorder
that is associated with increased likelihood of adverse outcomes
including falls, fractures, physical disability, and mortality. 

Muscle failure
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Operational definition of sarcopenia:
EWGSOP

LOW 
MUSCLE 

MASS

LOW PHYSICAL 
PERFORMANCE

LOW MUSCLE 
STRENGH
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New operational definition of sarcopenia:
EWGSOP2

LOW MUSCLE 
QUANTITY/ 

QUALITY

LOW PHYSICAL 
PERFORMANCE

LOW MUSCLE 
STRENGH

PROBABLE 
SARCOPENIA

SEVERE 
SARCOPENIA

DEFINITE 
SARCOPENIA

weak, slow walking speed, difficulty rising from a chair or
weight loss/muscle wasting). In such cases, further testing
for sarcopenia is recommended [2].

EWGSOP2 recommends use of the SARC-F question-
naire as a way to elicit self-reports from patients on signs
that are characteristic of sarcopenia. SARC-F can be readily
used in community healthcare and other clinical settings.
The SARC-F is a 5-item questionnaire that is self-reported
by patients as a screen for sarcopenia risk [12]. Responses
are based on the patient’s perception of his or her limita-
tions in strength, walking ability, rising from a chair, stair
climbing and experiences with falls. This screening tool was
evaluated in three large populations—the African American
Health Study, Baltimore Longitudinal Study of Aging and
the National Health and Nutrition Examination study [12],

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2. Choosing tools for sarcopenia case finding and for measurement of muscle strength, muscle mass and physical per-
formance in clinical practice and in research

Variable Clinical practice Research studies Video for practical instruction, reference

Case finding SARC-F questionnaire
Ishii screening tool

SARC-F Malmstrom et al. (2016) [12]
Ishii et al. (2014) [40]

Skeletal muscle
strength

Grip strength Grip strength Roberts et al. (2011) [41]
Chair stand test (chair rise test) Chair stand test (5-times sit-to-stand) American Academy of Orthotists &

Prosthetists
https://www.youtube.com/watch?v=_jPl-
IuRJ5A

Skeletal muscle
mass orSkeletal
muscle quality

Appendicular skeletal muscle mass
(ASMM) by Dual-energy X-ray
absorptiometry (DXA)*

ASMM by DXA Schweitzer (2015) [42]
Mitsiopoulos (1998) [43]

Whole-body skeletal muscle mass (SMM)
or ASMM predicted by Bioelectrical
impedance analysis (BIA)*

Whole-body SMM or ASMM by Magnetic
Resonance Imaging (MRI, total body protocoI)

Shen (2004) [44]
Sergi (2017) [45]
Maden-Wilkinson (2013) [46]
Heymsfield (1990) [47]
Kim (2002) [48]
Yamada (2017) [49]

Mid-thigh muscle cross-sectional area by Computed
Tomography (CT) or MRI

Lee (2004) [50]

Lumbar muscle cross-sectional area by CT
or MRI

Lumbar muscle cross-sectional area by CT or MRI Van der Werf (2018) [51]
Derstine (2018) [52]

Muscle quality by mid-thigh or total body muscle
quality by muscle biopsy, CT, MRI or Magnetic
resonance Spectroscopy (MRS)

Goodpaster (2000) [53]
Reinders (2016) [54]
Grimm (2018) [55]
Distefano (2018) [56]
Ruan (2007) [57]

Physical
performance

Gait speed Gait speed NIH Toolbox 4 Meter Walk Gait Speed
Test

https://www.nia.nih.gov/research/labs/
leps/short-physical-performance-
battery-sppb

https://www.youtube.com/watch?v=
xLScK_NXUN0

Short physical performance battery (SPPB) SPPB Short Physical Performance Battery
Protocol

https://research.ndorms.ox.ac.uk/prove/
documents/assessors/
outcomeMeasures/SPPB_Protocol.pdf

NIH Toolbox
https://www.nia.nih.gov/research/labs/
leps/short-physical-performance-
battery-sppb

Timed-up-and-go test (TUG) TUG Mathias (1986) [40]
400-meter walk or long-distance corridor
walk (400-m walk)

400-m walk Newman (2006) [41]

*Sometimes divided by height2 or BMI to adjust for body size.

Table 1. 2018 operational definition of sarcopenia

Probable sarcopenia is identified by Criterion 1.
Diagnosis is confirmed by additional documentation of Criterion 2.
If Criteria 1, 2 and 3 are all met, sarcopenia is considered severe.

• Low muscle strength
• Low muscle quantity or quality
• Low physical performance

A. J. Cruz-Jentoft et al.
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Case finding

• In clinical practice, case-finding may start when a patient reports
symptoms or signs of sarcopenia (i.e., falling, feeling weak, slow
walking speed, difficulty rising from a chair, or weight loss/muscle
wasting). In such cases, further testing for sarcopenia is
recommended.

• EWGSOP2 recommends use of the SARC-F questionnaire as a way
to elicit self-reports.
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Measuring sarcopenia parameters
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Alternative and new tools

• Lumbar 3rd vertebra imaging by computed tomography
• Mid-thigh muscle measurement
• Psoas muscle measurement with computed tomography
• Muscle quality measurements?
• Creatine dilution test
• Ultrasound assessment of muscle
• Specific biomarkers or panels of biomarkers
• SarQoL questionnaireBGS Autu

mn 2
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Cut-off points!
Test Cut-off points for 

men
Cut-off points for 
women

References

EWGSOP2 sarcopenia cutoff points for low strength by chair stand and grip 
strength
Grip strength <27 kg <16 kg Dodds, 2014[26]

Chair stand >15 sec for 5 rises Cesari, 2009[67]

EWGSOP sarcopenia cut-off points for low muscle quantity
ASM < 20 kg < 15 kg Studenski, 

2014[3]
ASM/height2 < 7.0 kg/m2 < 6.0 kg/m2 Gould, 

2014[125]
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Cut-off points!
Test Cut-off points 

for men
Cut-off points 
for women

References

EWGSOP sarcopenia cut-off points for low performance
Gait speed ≤ 0.8 m/sec Cruz-Jentoft, 

2010[1]

Studenski, 
2011[84]

SPPB ≤ 8 point score Pavasini, 
2016[90]

Guralnik, 
1995[126]

TUG ≥ 20 sec Bischoff, 
2003[127]

400m walk test Non-completion or ≥ 6 min for 
completion

Newman, 
2006[128]BGS Autu

mn 2
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New 
algorithm

Sarcopenic obesity is a distinct condition, and there are
ongoing initiatives to improve its definition. Sarcopenic obes-
ity is therefore outside of the scope of this article.

Frailty

Frailty is a multidimensional geriatric syndrome that is char-
acterized by cumulative decline in multiple body systems or

functions [139, 140], with pathogenesis involving physical as
well as social dimensions [141]. Frailty increases vulnerability
to poor health outcomes such as disability, hospital admis-
sion, reduced quality of life and even death [141, 142].

The physical phenotype of frailty, described by Fried and
co-workers [143], shows significant overlap with sarcopenia;
low grip strength and slow gait speed are characteristic of
both. Weight loss, another diagnostic criterion for frailty, is
also a major etiologic factor for sarcopenia. Treatment
options for physical frailty and for sarcopenia likewise over-
lap—provision of optimal protein intake, supplementation of
vitamin D, and physical exercise [19, 144, 145].

Taken together, frailty and sarcopenia are still distinct—
one a geriatric syndrome and the other a disease. While sar-
copenia is a contributor to the development of physical
frailty, the syndrome of frailty represents a much broader
concept. Frailty is seen as the decline over a lifetime in mul-
tiple physiological systems, resulting in negative conse-
quences to physical, cognitive, and social dimensions.
Frailty’s diagnostic tools reflect these multiple dimensions,
e.g. the Groningen Frailty Indicator, the Frailty Index of
Rockwood et al. and others [146–149].

Malnutrition-associated sarcopenia

The sarcopenia phenotype is also associated with malnutri-
tion, regardless of whether the malnourished condition is
rooted in low dietary intake (starvation, inability to eat),
reduced nutrient bioavailability (e.g. with diarrhea, vomiting)
or high nutrient requirements (e.g. with inflammatory dis-
eases such as cancer or organ failure with cachexia) [150,
151]. Low muscle mass has recently been proposed as part
of the definition of malnutrition [152]. Also in malnutrition,
low fat mass is usually present, which is not necessarily the
case in sarcopenia [151, 152].

Looking ahead: gaps in sarcopenia research

There are still many gaps in our knowledge about sarcope-
nia—its initiation and progression, diagnostic tools and cut-
off points, and outcomes.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 3. EWGSOP sarcopenia cut-off points

Test Cut-off points for men Cut-off points for women References

EWGSOP2 sarcopenia cut-off points for low strength by chair stand and grip strength
Grip strength <27 kg <16 kg Dodds (2014) [26]
Chair stand >15 s for five rises Cesari (2009) [67]

EWGSOP sarcopenia cut-off points for low muscle quantity
ASM <20 kg <15 kg Studenski (2014) [3]
ASM/height2 <7.0 kg/m2 <6.0 kg/m2 Gould (2014) [125]

EWGSOP sarcopenia cut-off points for low performance
Gait speed ≤0.8 m/s Cruz-Jentoft (2010) [1]

Studenski (2011) [84]
SPPB ≤8 point score Pavasini (2016) [90]

Guralnik (1995) [126]
TUG ≥20 s Bischoff (2003) [127]
400 m walk test Non-completion or ≥6min for completion Newman (2006) [128]
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Figure 1. Sarcopenia: EWGSOP2 algorithm for case-finding,
making a diagnosis and quantifying severity in practice. The
steps of the pathway are represented as Find-Assess-Confirm-
Severity or F-A-C-S. *Consider other reasons for low muscle
strength (e.g. depression, sroke, balance disorders, peripheral
vascular disorders).
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Sarcopenic obesity is a distinct condition, and there are
ongoing initiatives to improve its definition. Sarcopenic obes-
ity is therefore outside of the scope of this article.

Frailty

Frailty is a multidimensional geriatric syndrome that is char-
acterized by cumulative decline in multiple body systems or

functions [139, 140], with pathogenesis involving physical as
well as social dimensions [141]. Frailty increases vulnerability
to poor health outcomes such as disability, hospital admis-
sion, reduced quality of life and even death [141, 142].

The physical phenotype of frailty, described by Fried and
co-workers [143], shows significant overlap with sarcopenia;
low grip strength and slow gait speed are characteristic of
both. Weight loss, another diagnostic criterion for frailty, is
also a major etiologic factor for sarcopenia. Treatment
options for physical frailty and for sarcopenia likewise over-
lap—provision of optimal protein intake, supplementation of
vitamin D, and physical exercise [19, 144, 145].

Taken together, frailty and sarcopenia are still distinct—
one a geriatric syndrome and the other a disease. While sar-
copenia is a contributor to the development of physical
frailty, the syndrome of frailty represents a much broader
concept. Frailty is seen as the decline over a lifetime in mul-
tiple physiological systems, resulting in negative conse-
quences to physical, cognitive, and social dimensions.
Frailty’s diagnostic tools reflect these multiple dimensions,
e.g. the Groningen Frailty Indicator, the Frailty Index of
Rockwood et al. and others [146–149].

Malnutrition-associated sarcopenia

The sarcopenia phenotype is also associated with malnutri-
tion, regardless of whether the malnourished condition is
rooted in low dietary intake (starvation, inability to eat),
reduced nutrient bioavailability (e.g. with diarrhea, vomiting)
or high nutrient requirements (e.g. with inflammatory dis-
eases such as cancer or organ failure with cachexia) [150,
151]. Low muscle mass has recently been proposed as part
of the definition of malnutrition [152]. Also in malnutrition,
low fat mass is usually present, which is not necessarily the
case in sarcopenia [151, 152].

Looking ahead: gaps in sarcopenia research

There are still many gaps in our knowledge about sarcope-
nia—its initiation and progression, diagnostic tools and cut-
off points, and outcomes.
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Table 3. EWGSOP sarcopenia cut-off points

Test Cut-off points for men Cut-off points for women References

EWGSOP2 sarcopenia cut-off points for low strength by chair stand and grip strength
Grip strength <27 kg <16 kg Dodds (2014) [26]
Chair stand >15 s for five rises Cesari (2009) [67]

EWGSOP sarcopenia cut-off points for low muscle quantity
ASM <20 kg <15 kg Studenski (2014) [3]
ASM/height2 <7.0 kg/m2 <6.0 kg/m2 Gould (2014) [125]

EWGSOP sarcopenia cut-off points for low performance
Gait speed ≤0.8 m/s Cruz-Jentoft (2010) [1]

Studenski (2011) [84]
SPPB ≤8 point score Pavasini (2016) [90]

Guralnik (1995) [126]
TUG ≥20 s Bischoff (2003) [127]
400 m walk test Non-completion or ≥6min for completion Newman (2006) [128]
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Figure 1. Sarcopenia: EWGSOP2 algorithm for case-finding,
making a diagnosis and quantifying severity in practice. The
steps of the pathway are represented as Find-Assess-Confirm-
Severity or F-A-C-S. *Consider other reasons for low muscle
strength (e.g. depression, sroke, balance disorders, peripheral
vascular disorders).
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Aging

Disease

Inactivity

Malnutrition

• Age-associated muscle loss

• Inflammatory conditions (e.g., organ 
failure, malignancy)

• Osteoarthritis
• Neurological disorders
• Sedentary behavior (e.g., limited mobility 

or bedrest)
• Physical inactivity

• Under-nutrition or malabsorption
• Medication-related anorexia
• Over-nutrition/obesity

Sarcopenia categories



Acute and chronic sarcopenia

• Acute sarcopenia: less than 6 months.
• Usually related to an acute illness or injury.

• Chronic sarcopenia: sarcopenia lasting ≥ 6 months.
• Comes with chronic and progressive conditions.

• Underscored the need to conduct periodic sarcopenia assessments
in individuals at risk.

• May facilitate early intervention.



Some gaps in research
q How can we identify older persons at high risk of sarcopenia?

q Need of normative data to define validated cut-off points 

q Management of stature-, gender- and region-dependent measures. 

q What muscle quality indicators best predict outcomes? 

q What are the kinetics of muscle loss? 

q What outcomes are best used as sensitive measures of response to 
sarcopenia treatments?






