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Obesity paradox in sarcopenia and knee osteoarthritis:
comment on the article by Andrews et al

To the Editor:

We have read the article by Andrews et al with interest (1).
Their article describes an important study evaluating the asso-
ciation between sarcopenia and knee osteoarthritis (OA). We
congratulate the authors for their efforts in drawing attention to
the consequences of sarcopenia. They have found that among
older men, higher appendicular lean mass (ALM) was associ-
ated with knee pain/OA. We agree with the authors that further
confounders (eg, obesity paradox) could have been responsible
for this surprising observation (2). We also believe that there is
a methodological problem in both assessing the age-related mus-
cle loss (regional vs. appendicular) for sarcopenia and assessing
knee OA.

First, we feel obliged to question the authors’ approach to
the diagnosis of knee OA. The first misgiving we see is the fol-
lowing diagnostic criterion: “participant report that a physician

has ever told them that they have OA or degenerative arthritis of
the knee” (1). This statement does not explain how the physician
diagnosed knee OA. (Was it after x-ray imaging, clinical examina-
tion, or taking history?) Further, self-report of knee pain can also
be misleading because (other than OA) there are different causes
of knee pain, eg, hip problems or disorders of other knee struc-
tures. We understand that the authors adopted this definition
from other studies, but we call for cautiousness when generally
interpreting such conditions as knee OA. To this end, for future
studies, we suggest a different approach for initial knee degen-
erative joint disease assessment. To avoid the radiation exposure
of asymptomatic volunteers, one can effectively use ultrasound
imaging to assess for signs of degenerative knee joint diseases,
eg, decrease in the distal femoral cartilage thickness, knee effu-
sion or presence of Baker’s cyst, and periarticular osteophytes
(3-6).

Another major issue is the methodology for measuring the
age-related loss of muscle mass (regional vs. appendicular). Age-
related muscle loss is not uniform in the body. Atrophy/loss of
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Figure 1. A theoretical graphic shows the relationship between anterior thigh muscle mass and body mass index (BMI) with aging. STAR,
sonographic anterior thigh muscle thickness ratio (anterior thigh muscle thickness/BMI) (7).
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type 2 muscle fibers develops during aging. As such, muscles
rich in type 2 fibers, such as anterior thigh muscles, undergo atro-
phy earlier, and muscles rich in type 1 fibers (eg, posture muscles)
are relatively spared (7). Therefore, measuring ALM instead of
regional (ie, anterior thigh) muscle measurements may not suf-
fice in the age-related muscle loss (8). Interestingly, a 12-year fol-
low-up study showed that ALM (measured by dual-energy x-ray
absorptiometry) cannot precisely detect the age-related loss
of muscle mass (9). In that study, because ALM was also corre-
lated with body stature and body mass index (BMI), having lower
ALM (also lower BMI) was found to be preventive for the risk of
knee OA.

Second, an aging-related increase of BMI results in an
increase in the anterior thigh (ie, quadriceps) muscle mass until
the middle of the fifth decade (Figure 1). This increase in BMI
with aging can also lead to age- and obesity-related metabolic
diseases, such as hypertension, dyslipidemia, insulin resist-
ance, and metabolic syndrome, over time; thus, type 2 muscle
fiber atrophy and loss may be accelerated in the anterior thigh
(10). Importantly, the anterior thigh muscle can compensate
for lifting extra body weight up to a certain time/age. However,
when the anterior thigh muscle mass does not increase (or
even decrease) despite the increase in BMI with aging, physio-
logical functions, such as muscle strength and power, may be
affected. In such a scenario, the patient presents with difficulty
in squatting, standing from a chair, and climbing upstairs and
going downstairs (8). In addition, the combination of load on the
knee joints, sarcopenia, and an increase in BMI leads to muscle
failure in the quadriceps muscle, which accelerates the devel-
opment of knee OA.

In conclusion, because the anterior thigh muscle is the most com-
monly affected group with aging, is important for mobility, and is related
to adverse outcomes, including knee OA, we should measure the anterior
thigh muscle mass (rather than ALM) for sarcopenia assessment (11). Last
but not least, although increased BMI is protective for muscle mass up to
a certain degree/age, together with its related metabolic diseases (obe-
sity paradox during aging) (2), obesity accelerates anterior muscle loss/
atrophy, which also causes sarcopenia and increases the risk of knee OA.
Sarcopenia is an important public health problem that is potentially modifi-
able. Of note, we believe that it should become the target of further studies
and awareness of practicing physicians across specialties. Likewise, one

important step to enhance scientific research was the establishment of
simple criteria with no need for special and expensive equipment to diag-
nose sarcopenia (8).
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