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Preventing Osteoporosis, Sarcopenia and Obesity to Care about Quality of 
Life 
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A recent review by Kumari and Khanna examined the prevalence of sarcopenic obesity using var-
ious comorbidities, diagnostic markers, and possible therapeutic approaches. The authors dis-
cussed the strong impact of sarcopenic obesity on quality of life (QoL) and physical health. In ad-
dition, there are significant interactions among bone, muscle, and adipose tissue, and the con-
comitant presence of osteoporosis, sarcopenia, and obesity, termed osteosarcopenic obesity, rep-
resents a terrible trio for postmenopausal women and older adults as each of these conditions is 
associated with adverse outcomes in terms of morbidity, mortality, and QoL in several domains. 
Timely diagnosis, prevention, and pro-health education are crucial for improving QoL in patients 
with osteoporosis, sarcopenia, and obesity. Education and prevention play a pivotal role in the 
long term for individuals to have longer and healthier lives. Osteoporosis, sarcopenia, and obesity 
share modifiable risk factors that may benefit from physical activity, a healthy and balanced diet, 
and lifestyle changes. “Prevention is better than cure” and planning are proven strategies for in-
dividuals and sustainable healthcare. 
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Kumari and Khanna,1) in a recent review, examined the prevalence 
of sarcopenic obesity using various comorbidities, diagnostic 
markers, and possible therapeutic approaches. The authors high-
lighted the strong impact of sarcopenic obesity on quality of life 
(QoL) and physical health. 

Sarcopenia is defined by lower levels of three parameters: mus-
cle strength, muscle quantity/quality, and physical performance as 
an indicator of severity. Advanced age and physical inactivity are 
among the main risk factors for osteoporosis2) and sarcopenia.3) 
The coexistence of these two conditions marks a complex clinical 
syndrome known as “osteosarcopenia.” 

The impact of osteoporosis on the QoL, economic costs, and 
health burdens is well documented in the literature. Osteoporosis 
affects 23.1% of women and 11.7% of men worldwide,2) while 
Clynes et al.4) estimated the global economic burden of osteopo-
rotic fractures to be around $17.9 and £4 billion per annum in the 
United States and the United Kingdom, respectively. 

Frost’s mechanostat theory explains the deep interconnection 
between the bone and muscle quality and quantity. According to 
this theory, the mechanical load on the bone affects its quantity 
(bone mass) and architecture.5) Subsequently, several molecular 
mechanisms have been identified based on hormonal crosstalk 
(growth hormone/insulin-like growth factor-1 and gonadal sex 
hormones), inflammaging (via the ubiquitin-protease pathway and 
increased levels of pro-inflammatory cytokines such as tumor ne-
crosis factor-alpha [TNF-α], interleukin-1 [IL-1], and IL-6), 
myokines (myostatin) and osteokines (osteocalcin), as well as the 
Wnt/β-catenin signaling pathway.6) The drugs to treat osteoporo-
sis, including bisphosphonates,7) denosumab,8,9) and romosozum-
ab,10) may also have "double effects" with beneficial effects on both 
bone and muscle. 

Despite evidence of the protective effect of increased body fat 
mass on bone mineral density (BMD), the "obesity paradox" or 
"reverse epidemiology" remains controversial.11) Some studies 
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have shown that osteoporosis is associated with lower BMD12); an 
increased expression of a pro-inflammatory phenotype, activation 
of the osteoclast-stimulating pathway, infiltration of adipocytes 
into bone tissue, and increased leptin secretion have explained this 
detrimental effect. However, higher levels of circulating estrogen 
and hyperinsulinemia have been reported to be protective against 
osteoporosis.13) Therefore, understanding the complex interac-
tions between bone and adipose tissue requires further investiga-
tion. 

A decrease in muscle mass may be accompanied by an increase 
in fat mass, resulting in a condition called "sarcopenic obesity" or 
"sarcobesity," in which diseases associated both with obesity (insu-
lin resistance, depression, cardiovascular disease, and hyperten-
sion) and sarcopenia (frailty, joint disorders, decreased muscle 
strength, and reduced functional capacity/disability) have a nega-
tive synergistic effect on the individual.1) 

The concomitant presence of osteoporosis, sarcopenia, and obe-
sity, termed “osteosarcopenic obesity,”6) represents a terrible trio 
for postmenopausal women and people of advanced age as each of 
these conditions is associated with adverse outcomes in terms of 
morbidity, mortality, and QoL in several domains (Fig. 1). A 
cross-sectional retrospective study by Kolbasi and Demirdag14) re-
ported a prevalence of 10.7% in community-dwelling older adults. 
Perna et al.15) estimated a total prevalence of 6.86% (3.1% in males 
and 5.4% in females) in a population of older adults. Sarcopenia 
increases the risk of physical limitation and disability and is associ-
ated with a higher risk of falls, cognitive decline, reduced energy, 
and frailty.3) Increased risk of fractures and hospitalization, loss of 
independence, pain, functional limitations, fear of falling, and inac-
tivity negatively affect QoL in patients with osteoporosis.16) Obesi-

ty increases the risk of coagulation alterations and chronic diseases 
such as diabetes mellitus, cardiovascular and cerebrovascular dis-
ease, degenerative articulation disease, cancer, and sleep apnea; it 
negatively impacts fatigue, energy levels, sleep quality, and rest.17) 
Finally, all three conditions are associated with social isolation; 
psychological outcomes such as anxiety, fear, depression, and re-
duced self-esteem; and negative impact on the environmental do-
mains of QoL, including security, finances, leisure, and informa-
tion.16-18) 

To improve sarcopenia awareness and treatment, the European 
Working Group on Sarcopenia in Older People (EWGSOP2) up-
dated its definition and diagnostic strategies in 2018 to recom-
mend an updated screening and assessment pathway that is easy to 
apply in clinical practice.3) A recent study by Prado et al.19) reiter-
ates that screening is the only means to identify individuals at risk 
of hidden muscle loss and malnutrition. The SARC-F (strength, 
assistance walking, rising from a chair, climbing stairs, and falls) 
and the SARC-CalF (strength, assistance in walking, rising from a 
chair, climbing stairs-calf circumference) instruments can screen 
patients with sarcopenia. Surrogate instruments have been applied 
to identify low muscle mass in the absence of body composition 
techniques as not all body composition assessment methods are 
available in all clinical settings. Calf circumference is an anthropo-
metric measure that correlates well with muscle mass, requires 
minimal training, and can be used with validated assessment tools 
within the Global Leadership Initiative on Malnutrition (GLIM) 
framework to help diagnose malnutrition.20) 

Considering the general aging of the population and the increase 
in chronic conditions, timely diagnosis, prevention, and pro-health 
education are crucial for improving health-related outcomes and 
QoL in osteoporosis, sarcopenia, and obesity. These three condi-
tions share modifiable risk factors (Fig. 2) that may benefit from 
changes in lifestyle, physical activity, and diet (e.g., health and bal-
anced diets such as the Mediterranean diet).3,6,21-26) It is crucial to 
follow a healthy, balanced diet that limits the intake of foods high 
in fat or refined sugars and favors fruit and vegetable consumption 
to reduce obesity risk. Reducing stress, maintaining good sleep 
quality, and limiting sedentary time are also components of a 
healthy lifestyle that may play a role in preventing obesity.21,27,28) 
High caloric intake due to excessive alcoholic beverage consump-
tion fosters the deposition of excess adipose tissue and can also be 
a risk factor for the development of osteoporosis. Smoking is also a 
deleterious habit that can predispose individuals to osteoporosis. 
The potential measures to prevent bone loss include adequate cal-
cium intake, increased sunlight exposure, and vitamin D intake, 
which have beneficial effects on sarcopenia.22,29) Finally, dietary in-
terventions and exercise are effective in preventing and treating 
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Fig. 1. Domains of quality of life affected by osteoporosis, sarcopenia, 
and obesity. Created with Biorender.com.
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sarcopenia and physical disability in older people.23)  
Nutrition and exercise, parts of a healthy lifestyle, are efficient 

polypills for improving health outcomes and QoL. Awareness ini-
tiatives and education play a pivotal role in the long run for indi-
viduals to live longer and healthier lives. As wisdom reiterates, 
"prevention is better than cure," and planning represents a sure bet 
for individuals and allows for more sustainable healthcare. 
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