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Sarcopenia: early prevention or overdiagnosis?
Sarcopenia has recently been included in the international classification of diseases despite lack of
evidence to support essential diagnostic aspects. Christoffer Bjerre Haase and colleagues argue
that the change is a step towards overdiagnosis

Christoffer Bjerre Haase, 1 John Brandt Brodersen, 1, 2 Jacob Bülow3

Summary box

• Clinical context—Sarcopenia is defined as age related
loss of muscle mass and function and is associated
with increased morbidity and mortality. With rising
numbers of older people, interest in the condition
and possible treatments is expected to rise

• Diagnostic change—Sarcopenia was first described
in 1989 as the phenomenon of decreasing lean body
mass with older age. The idea of sarcopenia as a
disease was raised in 1997. From 2010 to 2014, six
consensus definitions changed the focus to
assessments of physical function. In 2016, sarcopenia
was assigned the code M62.84 in the International
Classification of Diseases (ICD-10-CM)

• Rationale for change—Sarcopenia specialists’ groups
argued that an ICD-10 diagnosis would raise
awareness and recognition of the condition,
encourage funders and sponsors to allocate research
resources, and support development of new therapies

• Leap of faith—Early detection and treatment of
sarcopenia will reduce morbidity and mortality and
improve quality of life

• Effect on prevalence—Based on the most used
definition of sarcopenia, prevalence is estimated at
5-13% among people aged 60-70 years, and 11-50%
among people aged >80 years. Worldwide prevalence
by 2050 could be up to two billion

• Evidence of overdiagnosis—Current literature,
including studies on screening for sarcopenia, has
not explicitly considered the risk of overdiagnosis.
For now, overdiagnosis is inevitable since treatment
does not differ from general health recommendations

• Harms from overdiagnosis—No studies have
investigated how people are affected by being
diagnosed with sarcopenia. Indirect evidence shows
that being labelled with a diagnosis that implies
increased risk of morbidity and mortality imposes a
psychological burden

• Limitations of evidence—A diagnosis of sarcopenia
has not been shown to improve prognosis. Sarcopenia
treatment has not been shown to have better

outcomes than general recommendations for physical
exercise and diet. Moreover, the current diagnostic
cut-off points, including sex and regional
adjustments, are arbitrary and non-validated. It is not
possible to distinguish between normal and
pathological age related loss of muscle mass

As the global population ages, science and societies
look for initiatives to handle the societal and
individual problems that follow. One such initiative
is the diagnosis of sarcopenia, the phenomenon of
age related loss ofmusclemass and function. Around
twobillionpeople aged60years or older are expected
to be diagnosedwith sarcopenia by 2050.1 Yet despite
important research, uncertainties about the clinical
value of diagnosis remain. We examine how modern
medicine has established the diagnosis of sarcopenia
without sufficient supporting evidence and ask
whether itwill lead tobetter preventionand treatment
or to overdiagnosis.

Criteria for diagnosis
Guidance fromEuropean and international specialist
groups suggests a diagnosis of sarcopenia is probable
whenpatients are found tohave lowmuscle strength
measured by either grip strength or chair stand test.
Sarcopenia is confirmed when this is combined with
“the presence of low muscle quantity or quality”
measured by dual energy x ray absorptiometry,
bioelectrical impedance analysis, muscle biopsies,
computed tomography, or magnetic resonance
imaging (table 1).2 When patients also have poor
physical performance, sarcopenia is considered
severe.2 The diagnostic cut-off point is given as 2-2.5
standard deviations below the mean of a sex and
regional specific reference population of healthy
young adults.2 When recording the diagnosis, any
underlying disease should be coded first. If none
exists, sarcopenia should be coded before associated
conditions such as generalised weakness.4 5
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Table 1 | Definitions of sarcopenia and estimates of prevalence

PrevalenceDefinitionDescriptionAuthor

60-70 year old: 5-13%,
>80 years old: 11-50%,
≥60 years old, worldwide:
600 million in 2000, 1.2 billion in 2025, and 2
billion in 2050.
(Conservative estimate >50 million people
today, >200 million in the next 40 years)

Diagnosis is based on documentation of low
muscle mass plus low muscle strength or low
physical performance

“Sarcopenia is a syndrome characterised by
progressive and generalised loss of skeletal
muscle mass and strength with a risk of
adverse outcomes such as physical disability,
poor quality of life and death”

2010 European Working Group on Sarcopenia
in Older People 1

Not stated“Sarcopenia is nowdefined as amuscle disease
that may be acute or chronic.”
Criteria: 1. Lowmuscle strength; 2. Lowmuscle
quantity or quality; 3. Low physical
performance
Probable sarcopenia is identified by criterion 1

Diagnosis is confirmed by additional
documentation of criterion 2
If all three criteria are met, sarcopenia is
considered severe

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

2018 European Working Group on Sarcopenia
in Older People (EWGSOP2) 2

6-22% adults aged ≥65 years with a variation
in prevalence across healthcare settings

“Sarcopenia is defined as an age-associated
loss of skeletal muscle function and muscle
mass, and is common in older adults … The
most commonly used diagnostic tool is that of
the EWGSOP”

International Clinical Practice Guidelines for
Sarcopenia (ICSFR), 20183

Sarcopenia specialist groups consider sarcopenia to be the most
important cause of frailty in older people.6 It is positively correlated
with multiple health related conditions, including falls and
fractures, cardiac and respiratory diseases, cognitive impairment,
low quality of life, and death. The condition is costly because of
increased hospital admission and an associated increased need for
care while in hospital.2

Sarcopenia is common in older people but can also affect younger
people. Ageing is the cause of primary sarcopenia. Secondary
sarcopenia can have multiple causes, including lack of activity, age
related decline in testosterone, genetic factors, and insufficient
energy or protein intake because of anorexia or malabsorption.6 7

Sarcopenia lasting for at least six months is considered chronic.2

Depending on definition and the investigated population, the
prevalence varies from 5% to 50% of people ≥60 years old (table
1).1 -3 689 The international clinical practice guideline for sarcopenia
(ICFSR) recommends annual screening of everyone older than 65
in general practice or outpatient clinics using a tool such as SARC-F
(box 1).2 3

Box 1: SARC-F (strength, assistance walking, rise from a chair, climb
stairs, and falls) screening tool for sarcopenia10

Questions
• How much difficulty do you have in lifting and carrying 10 pounds?
• (None = 0, some = 1, A lot or unable = 2)
• How much difficulty do you have transferring from a chair or bed?
• (None = 0, some = 1, A lot or unable without help = 2)
• How much difficulty do you have walking across a room?
• (None = 0, some = 1, A lot, use aids, or unable = 2)
• How much difficulty do you have climbing a flight of ten stairs?
• (None = 0, some = 1, A lot or unable = 2)
• How many times have you fallen in the last year?
• (None = 0, 1-3 falls = 1, 4 or more falls = 2)

Sarcopenia is diagnosed if total score is ≥4

Performance data
• The test has sensitivity of 0.21 (95% CI 0.13 to 0.31), specificity of

0.90 (0.83 to 0.94), positive likelihood ratio of 2.16 (1.51 to 3.09), and
negative likelihood ratio of 0.87 (0.80 to 0.95).11 Diagnostic odds
ratio is 2.47 (1.64 to 3.74).11

• The strength of evidence is rated as conditional with a low certainty
and the tool has not been assessed against WHO’s 10 screening
principles or for risk of overdiagnosis.2 5 11 -13

• Current guidelines recommend the SARC-F for clinical use.2 3

Treatment for sarcopenia is currently supported by limited evidence
and consists of resistance exercise, optionally supplemented with
a high intake of essential amino acids and vitamin D.2 3 6 7

Testosterone has been suggested as a potential treatment and new
drugs are under development, such as myostatin inhibitors.7 9

Rationale for change
In 1989, medical doctor and researcher in nutrition Irwin H
Rosenberg introduced sarcopenia as a term to define and articulate
the natural phenomenonof loss of skeletalmusclemasswith age.14
Eight years later, Rosenberg questioned whether sarcopenia could
be defined as a disease.15 During 2010 to 2014, six consensus
definitionswere agreed.1 16 -20 Eachdefinitionpositioned sarcopenia
as a disease, without reference to Rosenberg’s concern. Instead,
they focused onmaking sarcopeniamore relevant for clinicians and
patients by reorienting thedefinition towardsmuscle function rather
than muscle mass, since muscle function and strength were more
strongly correlated with clinically relevant outcomes, such as
morbidity and mortality.1 16 -20

An ICD-10diagnosiswasproposed in 2014 to “raise awareness” and
“reduce treatment barriers.”21 Proponents argued that disease status
would encouragedrug companies to developdrugs6 and incentivise
research, just as it did for osteoporosis.5 6 Sarcopenia officially
became a diagnosis in 2016 with an international classification of
diseases clinical modification code (ICD-10-CM) M62.84.2 4 -7 Since
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then, supporters have been working for the creation of a unique
code for the ICD-11.5

Uncertainty of evidence
Everyone will experience muscle loss during their life, and some
will experience greater loss thanothers. Nevertheless, the evidence
to justify and specify the diagnosis in ICFSR is uncertain or missing
(box 2), and the guideline admits: “There exists considerable room
for improvement of the methodological quality of clinical trials for
sarcopenia. The quality of supporting evidence for themanagement
of sarcopenia was low.”3 The following three questions remain
unanswered.

Box 2: Current uncertainties in diagnosis of sarcopenia2 5 22 -25

Clinical practice
• No studies have shown any difference in treatment or prognosis

following diagnosis
• Cut-off points for diagnosis are arbitrary
• Cut-off points for diagnosis are non-validated
• Cut-off points for gender and some regional specifications are missing
• It is unknown how to define muscle quality
• It is unknown which muscle quality indicators best predict relevant

(clinical) outcomes
• It is unknown which outcomes are suitable for measuring intervention

response2

• Studies are required to understand outcomes relevant and important
to patients

• Studies are needed to investigate differences between primary and
secondary sarcopenia3

• The strength of evidence for screening is classified as conditional
with a low certainty of evidence.3 The 10 principles for screening,
defined by WHO,26 have not been used to assess the screening
tool2 5 11 -13

• No studies have investigated the potential harms of being labelled
with the diagnosis of sarcopenia

• No studies have assessed the risk of overdiagnosis.
Research
• Various definitions of sarcopenia are still in use, including the original,

dating back to 19895 27

• The variation of different primary outcomes used in sarcopenia
interventions has been described as “extreme”5 by sarcopenia
researchers. One study of 123 interventions found that less than 30%
of the interventions measured muscle mass and strength as primary
outcome5

• Recruiting participants who actually match the criteria of sarcopenia
has been described as a “major challenge”5 by sarcopenia researchers

• Future clinical trials are recommended to include the actual target
population.3

How is disease distinguished fromnormal age related changes?
Diagnostic cut-off points, including sex and regional adjustments,
are currently arbitrary and non-validated. In addition, it is unclear
which muscle quality indicators best predict relevant clinical
outcomes or how best to measure response to interventions.2
Sarcopenia researchers have described it as a “major challenge”5

to recruit research participants who match the criteria for primary
sarcopenia. This suggests a lack of diagnostic clarity andmaymake
it difficult to obtain robust high quality evidence (box 2).

Does the diagnosis affect prognosis or treatment?
Evidence is lacking that patientswhoarediagnosedwith sarcopenia
have improvedoutcomes.Norhas sarcopenia treatmentbeen shown
to produce better outcomes than general recommendations for
physical exercise anddiet (see supplementarydataonbmj.com).22 -25

Furthermore, ICFSR found “very low certainty for the beneficial
effects of resistance based training in adults with sarcopenia”3 and
low certainty regarding the evidence on protein supplementation.
The safety and efficiency of medical treatments such as vitamin D,
hormones, or creatinine are unknown because of inadequate data
in peoplewith sarcopenia,39 and they are not recommendedas first
line treatment. For vitamin D, the guideline also notes that because
of “the ambiguity of results and low sample size of the majority of
clinical trials on sarcopenia, there is a significant probability that
healthbenefitsmaynot outweighpotential undesirable outcomes.”3

TheWorldHealthOrganization already recommends that all people
should bephysically active, the positive effects ofwhich are similar
to those described for sarcopenia.28 In 2002, WHO investigated
sarcopenia, concluding that muscle strength can be increased with
resistance exercise and a protein intake of 0.8 g/kg/day, which is
lower than the average intake of the elderly people included in
sarcopenia studies.29 30

Does the diagnosis cause unintended effects?
To our knowledge, no studies have investigated the potential
unintended effects or harms of being diagnosed with sarcopenia.
It is therefore not possible to assess the balance of benefits and
harms, an essential part of the process of recommending a new
disease.31 -33 ICFSR uses the GRADE system to evaluate evidence
but assesses undesirable outcomes only in relation to vitamin D
supplementation, stating that a “major concern is the lack of robust,
large scale clinical trials with long term follow-up for older adults
with sarcopenia.”3

Risk of overdiagnosis
The decision to classify a phenomenon as a disease involves a
delicate balance between several factors, among which the
benefit-to-harm ratio and the ability to separate normality from
pathology are essential.When this balance is skewed, overdiagnosis
is likely to occur.

Overdiagnosis is broadly defined as “making people patients
unnecessarily, by identifying problems that were never going to
cause harm or by medicalising ordinary life experiences through
expanded definitions of diseases.”34 It occurs across all medical
disciplines and is a harmful and costly global problem in modern
healthcare.33 -36 No studies have investigated the possibility of
overdiagnosing sarcopenia.

Proponents of classifying sarcopenia as a disease have compared
its benefit to that of a diagnosis of osteoporosis and hypertension:
“as a means to avoid disability.”5 This comparison is questionable
and assumes that these conditions are comparable—for example,
that severe harms could occur if sarcopenia is left undiagnosed and
untreated, such as fractures in osteoporosis and stroke and
cardiovascular events in hypertension. Moreover, a more complete
understanding of sarcopenia requires consideration of the potential
harms known to occur from overdiagnosis of osteoporosis and
hypertension. These include increased absenteeism from work,
lower self-rated health, and psychological and relationship harm
from, for example, anxiety and depression.37 -43
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Early prevention or overdiagnosis?
Research into age related loss of muscle mass is undoubtedly
important and will become even more valuable in the future as the
population ages. From this perspective, research into establishing
sarcopenia as a disease is reasonable. Benefits such as medical
treatment and easier access to help from social care systems and
health insurance providers could follow a diagnosis. In addition, a
diagnosis might motivate patients to pursue a healthier lifestyle.
Thus, establishing sarcopenia as a disease may come to be seen as
a great medical achievement.

However, as essential diagnostic questions remain unanswered,
diagnosing sarcopenia in clinic deserves further consideration. If
sarcopenia is considered adisease, the current uncertainties among
researchers will be passed on to clinicians, and eventually patients.
Clinicians accountable for patients need to be comfortable with the
justification of the disease status and the evidence that underpins
it.

How to do better
Before establishing sarcopenia as a disease we need evidence that
it meets essential diagnostic criteria. From a medical perspective,
clinically assessing and improving thehealth of a vulnerable patient
does not necessarily require more diagnoses than those already
available.

Musclewastinghas longbeen recognised as aproblem in the elderly
population, but until medical science provides evidence in favour
of a diagnostic category,we should look at sarcopenia as Rosenberg
originally did—as a natural phenomenon of age related loss of
musclemass.Abroader viewmayalso support the creationof social,
economic, psychological, and educational initiatives that consider
not only the biomedical but also the social, psychological, and
existential problems of growing older.
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