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Abstract 
Introduction. Osteosarcopenia is a recently recognized geriatric syndrome characterized by the coexistence of reduced 

bone mineral density (osteopenia/osteoporosis) and sarcopenia (decrease in muscle mass and physical strength). This 
syndrome is associated with an increased risk of falls, fractures, functional impairment, hospitalization, and mortality, which 
underscores its high clinical relevance in the context of population aging. 

Aim. To analyze current literature on osteosarcopenia, summarizing data on the disease concept, pathogenetic 
mechanisms, prevalence, risk factors, and diagnostic criteria. 

Search strategy. A systematic literature search was conducted in the PubMed and Google Scholar databases, covering 
studies published over the past 10 years. A total of 31 studies addressing the epidemiology, pathophysiology, and diagnosis 
of osteosarcopenia were included in the review. 

Results. The results demonstrate substantial variability in the prevalence of osteosarcopenia across different 
populations, ranging from 1.5% to 19.6%, with a higher prevalence observed among older women. Osteosarcopenia 
develops through shared pathogenetic mechanisms, including chronic inflammation, hormonal imbalance, vitamin D 
deficiency, reduced physical activity, and disturbances in bone–muscle metabolism. Contemporary diagnostic approaches 
are based on the EWGSOP2 and AWGS criteria, incorporating assessments of muscle strength, muscle mass, physical 
performance, and bone mineral density. 

Conclusions. Thus, osteosarcopenia is a multifactorial syndrome with a pronounced negative impact on prognosis and 
quality of life in older patients, highlighting the need for early diagnosis, comprehensive screening, and the development of 
interdisciplinary preventive and therapeutic strategies. 
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Актуальность. Остеосаркопения представляет собой недавно признанный гериатрический синдром, 
характеризующийся сочетанием снижения минеральной плотности костной ткани (остеопения/остеопороз) и 
саркопении (снижение мышечной массы и физической силы). Данный синдром ассоциирован с повышенным риском 
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падений, переломов, функциональных нарушений, госпитализации и смертности, что определяет его высокую 
клиническую значимость в условиях старения населения. 

Цель. Анализ современных литературных источников, посвящённых остеосаркопении, с обобщением данных о 
концепции заболевания, патогенетических механизмах, распространённости, факторах риска и диагностических критериях. 

Стратегия поиска. Проведён систематический поиск публикаций в базах данных PubMed и Google Scholar за 
последние 10 лет. В обзор включены 31 исследований, посвящённых эпидемиологии, патофизиологии и диагностике 
остеосаркопении. 

Результаты анализа свидетельствуют о значительной вариабельности распространённости остеосаркопении в 
разных популяциях (от 1,5% до 19,6%), с более высокой частотой среди женщин пожилого возраста. Установлено, 
что остеосаркопения формируется на фоне общих патогенетических механизмов, включая хроническое воспаление, 
гормональный дисбаланс, дефицит витамина D, снижение физической активности и нарушения костно-мышечного 
метаболизма. Современные диагностические подходы основаны на критериях EWGSOP2 и AWGS с использованием 
оценки мышечной силы, массы, физической работоспособности и минеральной плотности кости. 

Выводы. Таким образом, остеосаркопения является мультифакторным синдромом с выраженным негативным 
влиянием на прогноз и качество жизни пожилых пациентов, что подчёркивает необходимость ранней диагностики, 
комплексного скрининга и разработки междисциплинарных профилактических и терапевтических стратегий. 

Ключевые слова: саркопения, остеосаркопения, остеопороз, мышечная слабость, снижение мышечной силы. 
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Кіріспе. Остеосаркопения – сүйек тінінің минералдық тығыздығының төмендеуімен (остеопения/остеопороз) және 

саркопениямен (бұлшықет массасы мен физикалық күштің төмендеуі) қатар жүретін, жақында ғана мойындалған 

гериатриялық синдром. Бұл синдром құлау, сыну, функционалдық бұзылыстар, ауруханаға жатқызу және өлім-жітім 

қаупінің жоғарылауымен байланысты, бұл халықтың қартаюы жағдайында оның клиникалық маңыздылығын 

айқындайды. 

Мақсаты. Остеосаркопенияға арналған заманауи ғылыми дереккөздерді талдау, ауру тұжырымдамасы, 

патогенетикалық механизмдері, таралуы, қауіп факторлары және диагностикалық критерийлері туралы мәліметтерді 

жинақтау. 

Іздеу стратегиясы. Соңғы 10 жыл ішінде жарияланған зерттеулерді қамтитын PubMed және Google Scholar 

дерекқорларында жүйелі әдеби іздеу жүргізілді. Шолуға остеосаркопенияның эпидемиологиясына, патофизиологиясына 

және диагностикасына арналған 31 зерттеу енгізілді. 

Нәтижелер. Талдау нәтижелері остеосаркопенияның әртүрлі популяциялардағы таралу жиілігінің айтарлықтай 

өзгермелі екенін көрсетті (1,5%-дан 19,6%-ға дейін), бұл көрсеткіш егде жастағы әйелдер арасында жоғары болды. 

Остеосаркопенияның дамуы созылмалы қабыну, гормоналдық теңгерімсіздік, D дәруменінің тапшылығы, физикалық 

белсенділіктің төмендеуі және сүйек-бұлшықет метаболизмінің бұзылыстары сияқты ортақ патогенетикалық 

механизмдермен байланысты. Қазіргі диагностикалық тәсілдер EWGSOP2 және AWGS критерийлеріне негізделіп, бұлшықет 

күші, бұлшықет массасы, физикалық жұмыс қабілеті және сүйек тінінің минералдық тығыздығын бағалауды қамтиды. 

Қорытынды. Осылайша, остеосаркопения егде жастағы науқастардың өмір сүру болжамы мен өмір сапасына 

айқын теріс әсер ететін көпфакторлы синдром болып табылады, бұл ерте диагностика жүргізудің, кешенді 

скринингтің және пәнаралық профилактикалық әрі емдік стратегияларды әзірлеудің маңыздылығын көрсетеді. 

Түйінді сөздер: саркопения, остеосаркопения, остеопороз, бұлшықет әлсіздігі, бұлшықет күшінің төмендеуі. 
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Introduction 
Osteosarcopenia (OS), a recently recognized syndrome 

characterized by the concurrent presence of 
osteopenia/osteoporosis and sarcopenia, has emerged as 
an important concept in clinical practice. This integrated 
concept provides a comprehensive view of the 
musculoskeletal system, addressing a previously 
underestimated aspect of muscle health. OS significantly 
increases the risk of falls, fractures, hospitalization, and 
mortality among older patients with chronic diseases [30]. 
As the global population ages, the prevalence of chronic 
diseases continues to rise. Sarcopenia and osteoporosis 
are two age-related conditions that share similar risk 
factors, including genetics, endocrine function, and 
mechanical factors. Moreover, bones and muscles are 
closely interconnected not only anatomically but also 
chemically and metabolically [15]. 

The prevalence of osteosarcopenia among community-
dwelling older adults is substantially higher in women than 
in men. It has been reported that osteosarcopenia occurs in 
64.3% of women compared with 8–11% of men among 
community-dwelling elderly individuals. 
Osteopenia/osteoporosis and sarcopenia share common 
risk factors such as aging, sex, physical inactivity, reduced 
levels of vitamin D, growth hormone, insulin-like growth 
factor I, and testosterone [1]. 

Sarcopenia has been officially recognized as a muscle 
disease with an ICD diagnostic code [28]. In 2010, the 
European Working Group on Sarcopenia in Older People 
(EWGSOP) published a definition of sarcopenia that has 
been widely used worldwide; this definition contributed to 
progress in identifying and managing individuals at risk of or 
affected by sarcopenia. In early 2018, the Working Group 
reconvened (EWGSOP2) to determine whether an update 
to the definition of sarcopenia was warranted. Over the 
decade since the initiation of EWGSOP, researchers and 
clinicians have investigated many aspects of sarcopenia 
[24]. 

In EWGSOP2, low muscle strength is considered the 
primary parameter for the diagnosis of sarcopenia. Specific 
cut-off values are proposed, including handgrip strength 
<27 kg for men and <16 kg for women, as well as chair 
stand time >15 seconds for five rises or usual gait speed 
≤0.8 m/s as indicators of low physical performance. Cut-off 
values for muscle mass are defined relative to body size 
using height squared, body weight, or body mass index [6]. 
In addition, in 2014 the Asian Working Group for 
Sarcopenia (AWGS) defined sarcopenia as age-related loss 
of muscle mass accompanied by low muscle strength 
and/or low physical performance. AWGS 2019 retained the 
previous definition of sarcopenia but revised the diagnostic 
algorithm, protocols, and certain criteria [4]. 

Although sarcopenia has long been associated with 
aging and older adults, it is now recognized that its 
development begins earlier in life, and that the sarcopenia 
phenotype has multiple causes beyond aging alone. These 
findings have important implications for interventions aimed 
at preventing or delaying the development of sarcopenia 
[24]. 

Aim: To analyze current literature on osteosarcopenia 
(sarcopenia), including a summary of up-to-date concepts 
on the pathogenetic mechanisms underlying the syndrome, 

assessment of its prevalence and risk factors, review of 
current diagnostic criteria, and evaluation of its clinical 
significance for the health of the adult population. 

Search strategy. 
A systematic search was conducted in the electronic 

databases PubMed and Google Scholar using the following 
keywords: “sarcopenia,” “osteosarcopenia,” “osteoporosis,” 
“muscle weakness,” and “reduced muscle strength.” The 
search was limited to studies published in English over the 
past 10 years. 

The inclusion criteria for the review were: (1) data on 
the prevalence of osteosarcopenia; (2) data on risk factors 
and the pathophysiology of osteosarcopenia; (3) studies 
published in English; and (4) studies addressing the 
diagnosis of osteosarcopenia. 

The exclusion criteria were as follows: (1) studies that 
did not address osteosarcopenia; (2) lack of access to the 
full text of the article; (3) case reports and case series; and 
(4) studies published in languages other than English. 

Overall, 31 sources were reviewed, describing the 
prevalence and risk factors of osteosarcopenia, as well as 
its diagnosis and diagnostic criteria. 

Ethics statement. 
This literature review was based on previously 

published studies by other authors; therefore, approval from 
an ethics committee or patient informed consent was not 
required. 

Discussion. 
According to international epidemiological studies, the 

prevalence of sarcopenia ranges from 5% to 13% among 
individuals aged 60–70 years and reaches up to 50% in 
those older than 80 years [19]. However, sarcopenia 
remains poorly studied in Kazakhstan. Sarcopenia, 
characterized by a loss of muscle mass accompanied by 
decreased muscle strength and/or physical performance, 
was first proposed by Rosenberg I. in 1989. 

The concept of osteosarcopenia (OS) was first 
introduced by Duque G. and colleagues as the coexistence 
of low muscle mass and function (sarcopenia) with low 
bone mineral density (BMD), namely osteopenia or 
osteoporosis [11]. Osteoporosis is also a major health 
concern in the aging population worldwide and is 
characterized by an imbalance in bone remodeling, reduced 
bone mineral density, and an increased risk of fragility 
fractures. According to projections, the population of 
Kazakhstan aged over 50 years is expected to increase by 
35% by 2035, while those aged over 70 years will increase 
by 95% [16]. Osteosarcopenia is a common condition 
among older adults and is associated with an increased risk 
of falls, fractures, functional impairment, and mortality. This 
conclusion was reached by Salech F. and colleagues, who 
conducted a study among individuals aged over 60 years 
living in Chile in 2020. The study included 1,119 participants 
(68.5% women) with a mean age of 72 years. At baseline, 
osteoporosis was identified in 23.2% of participants, 
osteopenia in 49.8%, sarcopenia in 19.5%, and 
osteosarcopenia in 16.4% of the sample. 

The prevalence of osteosarcopenia increased with age, 
reaching 33.7% among individuals older than 80 years. 
Sarcopenia was detected in 34.4% of individuals with 
osteoporosis, while osteoporosis was present in 40.8% of 
those with sarcopenia. Falls, fractures, and functional 
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impairment were significantly more frequent among patients 
with osteosarcopenia. The authors therefore concluded that 
osteosarcopenia is a prevalent condition in older adults and 
is associated with an increased risk of falls, fractures, 
functional limitations, and mortality [23]. Kobayashi K. and 
colleagues (2020) conducted a study involving 427 healthy 
volunteers aged over 65 years, with a mean age of 71.4 
years. Body mass index (BMI), calcaneal bone mineral 
density (%YAM), physical performance parameters, and 
skeletal muscle mass were assessed. Osteoporosis was 
diagnosed in 60 participants (14%), sarcopenia in 55 (13%), 
and osteosarcopenia in 36 (8%). The prevalence of 
osteosarcopenia was 8% among all participants, 12% 
among women, and 4% among men. Body mass index and 
back muscle strength were significantly lower in individuals 
with osteosarcopenia compared with those with sarcopenia 
(p < 0.05). In addition, body weight, BMI, body fat 
percentage, handgrip strength, and back muscle strength 
were significantly lower in participants with osteosarcopenia 
than in those with osteoporosis (p < 0.05). The authors 
concluded that osteosarcopenia was significantly 
associated with muscle weakness [14]. 

Nielsen B.R. and colleagues (2020) investigated the 
potential association between low bone mineral density 
(BMD) and muscle dysfunction in a Danish cohort of 
community-dwelling older adults. They also aimed to 
assess the prevalence of osteosarcopenia and how this 
prevalence varied according to the applied diagnostic 
thresholds. The results showed that osteoporosis was 
identified in 19.2% of participants, while sarcopenia was 
present in 2.7% when applying the EWGSOP2 and CSS 
cut-off values, respectively. Osteosarcopenia was detected 
in 1.5% of community-dwelling healthy older adults. 
Notably, individuals with sarcopenia exhibited lower bone 
mineral density and a higher risk of osteoporosis, whereas 
the reverse association—the prevalence of sarcopenia 
among individuals with osteoporosis—was less frequent. 
These findings highlight the need for simultaneous 
screening for sarcopenia and osteoporosis in older adults at 
high risk of falls and fractures [17]. According to a study by 
Reiss J. conducted in Austria (2019), which assessed the 
degree of sarcopenia and osteoporosis in hospitalized older 
adults and examined their association with nutritional and 
functional status, 148 patients were included. Of these, 
15.6% had osteoporosis only, 13.5% had sarcopenia only, 
and 14.2% had osteosarcopenia. The prevalence of 

osteoporosis was higher among individuals with sarcopenia 
than among those without sarcopenia (51.3% vs. 21.6%, p < 
0.001). Patients with sarcopenia, osteoporosis, and 
osteosarcopenia had lower BMI, MNA-SF (Mini Nutritional 
Assessment – Short Form) scores, handgrip strength, and 
gait speed (p < 0.05) compared with the control group 
(individuals without osteoporosis or sarcopenia, n = 80). The 
Barthel Index was lower in patients with sarcopenia and 
osteosarcopenia (p < 0.05), but not in patients with 
osteoporosis alone (p = 0.07). BMI and MNA-SF scores were 
lower in patients with osteosarcopenia compared with those 
with sarcopenia alone or osteoporosis alone (p < 0.05), while 
no differences in functional parameters were observed. The 
authors concluded that osteoporosis and sarcopenia are 
associated with nutritional deficiencies and reduced functional 
capacity in hospitalized older patients. Their coexistence 
(osteosarcopenia) is common and is associated with a higher 
degree of malnutrition than osteoporosis or sarcopenia alone 
[22]. Okamura H. and colleagues conducted a retrospective 
analysis of data from 276 consecutively examined patients 
with postmenopausal osteoporosis who regularly attended 
Showa University Hospital (Japan). Patients were divided into 
groups with osteosarcopenia and osteoporosis alone 
according to the diagnostic criteria of the Asian Working 
Group for Sarcopenia. Among the 276 patients with 
osteoporosis, 54 (19.6%) were diagnosed with 
osteosarcopenia. Low body mass index appeared to be the 
strongest factor associated with the development of 
osteosarcopenia, and none of the patients in the 
osteosarcopenia group were obese (BMI ≥ 27.5 kg/m²). 
Multivariate logistic regression analysis showed that patients 
aged 65–74 years with comorbid conditions such as renal 
dysfunction and elevated HbA1c levels were at increased risk 
of developing osteosarcopenia [18]. 

According to the study by Xiangfeng He et al. (2022), 
the overall prevalence of confirmed sarcopenia was 19.5% 
(17.1% in women and 23.1% in men). The aim of this study 
was to investigate the prevalence of sarcopenia and 
associated factors among older adults living in the 
Chongming District (China) based on the Asian Working 
Group for Sarcopenia 2019 diagnostic criteria. The results 
showed that increasing age, sex, and the presence of high 
body fat mass were associated with a higher likelihood of 
sarcopenia among all study participants [9]. 

Data on the global prevalence of osteosarcopenia and 
sarcopenia are presented in Table 1. 

 

Table 1.  
Prevalence of Sarcopenia and Osteosarcopenia 

№ Author, year of publication Country Total sample 
Prevalence 

Osteosarcopenia Sarcopenia 

1. Salech F, 2020г [23] Chile 1119 16,4% 19,5% 

2. Kobayashi K, 2020[14] Japan 427 8%  13% 

3. Nielsen BR, 2020[17] Denmark 101 1,5%  - 

4. Reiss J,2019 [22] Australia 148 14,2% 13,5 

5. Okamura H, 2020 [18] Japan 276 19,6%  - 

6.  Xiangfeng He,2022 [9] China 1407 - 19,5% 
 

The pathophysiology of osteosarcopenia is 
multifactorial. Both muscles and bones are highly plastic 
tissues and respond to external stimuli in a similar manner. 
Prolonged physical activity leads to a significant increase in 

muscle mass, strength, and physical function [13], as well 
as improvements in bone density and microarchitecture [7]. 
Conversely, periods of bed rest or physical inactivity result 
in a rapid decline in muscle mass and function, 
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accompanied by a slower reduction in bone density [2]. 
Recent studies confirm that the pathogenesis of sarcopenia 
is multifactorial, involving a combination of hormonal, 
inflammatory, metabolic, and neuromuscular disturbances, 
which together constitute a unified syndrome of muscle 
aging [25]. Although the exact pathogenesis of sarcopenia 
remains unclear, inflammation may play a key role. With 
aging, the body may experience a phenomenon known as 
“inflammaging,” characterized by a chronic, low-grade 
inflammatory response. In this state, the body produces 
excessive amounts of pro-inflammatory cytokines, such as 
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α). 
These pro-inflammatory cytokines are believed to promote 
muscle breakdown and inhibit muscle protein synthesis, 
accelerating the loss of muscle mass. 

Chronic inflammation also disrupts the delicate balance 
between bone formation and resorption, leading to bone 
loss characteristic of osteoporosis and osteosarcopenia. 
Inflammatory cytokines reduce osteoblast activity and 
survival, limiting their ability to repair and regenerate bone 
tissue. Impaired bone remodeling contributes to decreased 
bone density and increased susceptibility to fractures. 
Furthermore, epidemiological studies have shown a positive 
association between osteoporosis and sarcopenia and 
elevated levels of C-reactive protein (CRP), a marker of 
active inflammation [3]. Biomarkers are crucial for the early 
detection, monitoring of progression, and evaluation of 
treatment efficacy in sarcopenia, providing a detailed 
assessment of muscle health. Vitamin D directly affects 
muscles through its receptor (VDR) located in muscle 
tissue. A meta-analysis of studies involving 
supplementation of at least 800 IU of vitamin D 
demonstrated that muscle mass significantly increases 
when vitamin D intake is combined with physical exercise. 
However, vitamin D supplementation alone, without 
accompanying physical activity or protein intake, appears to 
have little effect on muscle mass [29]. 

At the molecular level, a key factor is the imbalance 
between anabolic and catabolic processes. Reduced 
production of testosterone, estrogens, growth hormone, and 
insulin-like growth factor 1 (IGF-1) leads to suppression of 
muscle protein synthesis and atrophy of type II fibers. At the 
same time, the myostatin-dependent pathway is activated, 
inhibiting myogenesis and enhancing proteolysis. The 
development of chronic subclinical inflammation 
(“inflammaging”) is accompanied by elevated levels of pro-
inflammatory cytokines (IL-6, TNF-α, CRP), which activate 
NF-κB–dependent catabolic mechanisms [5]. Anabolic 
hormone deficiency may be a contributing factor in the 
development of musculoskeletal disorders. Over the past 
decade, remarkable progress has been made in 
understanding the functions of follicle-stimulating hormone 
(FSH) beyond fertility, particularly in bone metabolism. Its 
elevation during postmenopause plays a role in the 
pathogenesis of osteoporosis and sarcopenia. Serum FSH 
is generally considered to be inversely correlated with bone 
mineral density (BMD), while elevated FSH levels are 
positively associated with bone turnover [15]. 

Another hormone, estrogen, plays a critical role in 
maintaining bone and muscle health, and its deficiency is 
strongly linked to the pathogenesis of osteosarcopenia. 
Estrogen is essential for bone homeostasis, primarily due to 

its effects on bone remodeling. It regulates the balance 
between bone resorption and formation by acting on 
osteoclasts, osteoblasts, and osteocytes. Estrogen 
suppresses osteoclastogenesis by inhibiting the receptor 
activator of nuclear factor ligand (RANKL), a key promoter 
of osteoclast differentiation, while simultaneously increasing 
osteoprotegerin (OPG) levels, a decoy receptor for RANKL. 
This hormonal action helps preserve bone mass by limiting 
excessive bone resorption [21]. 

The relationship between parathyroid hormone (PTH) 
and sarcopenia is actively being studied in various 
countries. PTH contributes to the development of 
osteoporosis and sarcopenia through multiple mechanisms: 
stimulation of osteoblast precursor differentiation, inhibition 
of apoptosis in both osteoblasts and osteoclasts, and 
suppression of sclerostin production [1]. Chronic elevation 
of parathyroid hormone (PTH) levels (e.g., in secondary 
hyperparathyroidism, often associated with vitamin D 
deficiency) is associated with increased bone resorption 
(leading to osteoporosis and osteosarcopenia), enhanced 
calcium loss and impaired muscle contraction, elevated 
inflammatory cytokines (IL-6, TNF-α), and mitochondrial 
dysfunction in muscle cells. Consequently, elevated PTH 
levels are considered a negative prognostic factor for 
sarcopenia, particularly in older adults with vitamin D 
deficiency or osteoporosis [26]. Current evidence also 
indicates that thyroid dysfunction and changes in thyroid-
stimulating hormone (TSH) levels may serve as hormonal 
predictors of sarcopenia, especially in older women [31]. 
According to the study by Qi X. et al. (2025), thyroid 
function in older adults with frailty was characterized by the 
following features: serum levels of free triiodothyronine 
(FT3) and thyroid-stimulating hormone (TSH) were 
decreased in frail patients, while serum free thyroxine (FT4) 
levels remained unchanged [20]. Hypothyroidism is 
associated with reduced muscle mass and function. 
Hyperthyroidism can lead to thyrotoxic myopathy, causing 
degeneration and weakening of muscle fibers, which may 
result in muscle mass loss and an increased risk of 
sarcopenia over time. It also accelerates protein turnover 
and muscle tissue catabolism [27]. Bone metabolism 
markers provide dynamic information on the status of the 
skeleton and skeletal muscles. During bone resorption, 
osteoclasts break down collagen and release the C-terminal 
telopeptide of type I collagen (CTX). Conversely, bone 
formation involves the production of osteoid, which is 
primarily composed of type I collagen—a key component 
also important for the formation of connective and muscle 
tissues. The assessment of such markers is currently 
relevant in both adult and aging populations [8]. The 
analysis of current literature indicates that osteosarcopenia 
is a clinically significant, multifactorial geriatric syndrome 
arising from the close pathogenetic interaction between 
bone and muscle tissues. Epidemiological data 
demonstrate considerable variability in the prevalence of 
osteosarcopenia across different populations, with a higher 
frequency observed among older women, which can be 
attributed to hormonal changes, age-related declines in 
physical activity, and nutritional deficiencies. 

Recent studies confirm that the development of 
osteosarcopenia is driven by shared pathophysiological 
mechanisms, including chronic low-grade inflammation, 
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hormonal imbalances, vitamin D deficiency, disturbances in 
musculoskeletal metabolism, and reduced mechanical 
loading. Endocrine alterations (estrogens, androgens, 
growth hormone, IGF-1, parathyroid hormone, thyroid 
hormones), along with the activation of catabolic pathways 
and inhibition of anabolic processes at the molecular level, 
play a critical role in the syndrome’s pathogenesis. 

Currently, the diagnosis of osteosarcopenia is based on 
the integration of sarcopenia criteria (EWGSOP2, AWGS) 
with the assessment of bone mineral density, highlighting 
the necessity of a comprehensive approach to the 
evaluation of older patients. At the same time, the absence 
of unified international diagnostic criteria for 
osteosarcopenia and the limited availability of data from 
certain regions, including Kazakhstan, highlight persistent 
gaps in knowledge. Osteosarcopenia is therefore 
associated with a high risk of falls, fractures, functional 
dependency, and mortality, significantly worsening the 
prognosis and quality of life of older patients. This 
underscores the importance of early detection of the 
syndrome, the implementation of comprehensive screening 
programs, and the development of interdisciplinary 
preventive and therapeutic strategies aimed at preserving 
musculoskeletal health in aging populations. 

Conclusion. Considering that osteosarcopenia is a 
recently recognized geriatric syndrome, its biological 
etiology and impact on clinical outcomes in older adults are 
only beginning to be explored. Further research is therefore 
needed to expand knowledge of this condition, including 
studies in the Kazakh population. 

 

Conflict of Interest: The authors declare no conflict of 
interest. Additionally, no part of this article has been published 
elsewhere or is under consideration by other publishers. 

Author Contributions: As this article is a review, the 
literature search was conducted by all authors using individual 
strategies, and the decision to exclude certain materials was made 
collectively. 

 

Literature: 

1.  Bellavia D., Costa V., De Luca A., Maglio M., Pagani 
S, Fini M., and Giavaresi G., Vitamin D Level Between 
Calcium-Phosphorus Homeostasis and Immune System: 
New Perspective in Osteoporosis. Curr Osteoporos Rep 22 
(2024) 599-610 

2.  Bettis T., Kim, B.-J.J., Hamrick M.W., Impact of 
Muscle Atrophy on Bone Metabolism and Bone Strength: 
Implications for Muscle-Bone Crosstalk With Aging and 
Disuse. Springer, London, 2018 

3.  Caldiroli L., Molinari P., D'Alessandro C., Cupisti A., 
Alfieri C., Castellano G., Vettoretti S. Osteosarcopenia in 
Chronic Kidney Disease: An Overlooked Syndrome? J 
Cachexia Sarcopenia Muscle. 2025 Apr;16(2):e13787. doi: 
10.1002/jcsm.13787.  

4.  Chen L.K., Woo J., Assantachai P., Auyeung T.W., 
Chou M.Y., et al. Asian Working Group for Sarcopenia: 
2019 Consensus Update on Sarcopenia Diagnosis and 
Treatment. J Am Med Dir Assoc. 2020 Mar;21(3):300-
307.e2. doi: 10.1016/j.jamda.2019.12.012. Epub 2020 Feb 
4.  

5.  Cho M.R., Lee S., Song S.K. A Review of Sarcopenia 
Pathophysiology, Diagnosis, Treatment and Future 
Direction. J Korean Med Sci. 2022 May 9;37(18):e146. doi: 
10.3346/jkms.2022.37.e146.  

6.  Cruz-Jentoft A.J., Bahat G., Bauer J., et al. 
Sarcopenia: revised European consensus on definition and 
diagnosis (EWGSOP2). Age and Ageing. 2019;48(1):16–
31. https://doi.org/10.1093/ageing/afy169.  

7.  Daly R.M., Gianoudis J., Kersh M.E., Effects of a 12‐
month supervised, community‐based, multimodal exercise 

program followed by a 6‐month research‐to‐practice 
transition on bone mineral density, trabecular 
microarchitecture, and physical function in older adults: a 
randomized controlled tria J. Bone Miner. Res. 2019; 
jbmr.3865 

8.  Feng X.J., Zhou W.J., Zhang J., Zhang Y.D., Yu X.N., 
Yu F. [Research progress of novel bone turnover markers in 
osteoporosis]. Zhonghua Yu Fang Yi Xue Za Zhi. 2024 Dec 
6;58(12):2045-2055. Chinese. doi: 
10.3760/cma.j.cn112150-20240710-00556.  

9.  He X., Song Y., Ma L., Ainsworth B.E., Liu Y., Chen 
N. Prevalence and Factors Influencing Sarcopenia Among 
Community-Dwelling Older Adults Using the Asian Working 
Group for Sarcopenia Definition. Clin Interv Aging. 2022 
Nov 29;17:1707-1727. doi: 10.2147/CIA.S388319.  

10. Hirschfeld H.P., Kinsella R., Duque G. 
Osteosarcopenia: where bone, muscle, and fat collide. 
Osteoporos Int. 2017 Oct;28(10):2781-2790. doi: 
10.1007/s00198-017-4151-8. Epub 2017 Jul 22.  

11. Huang T., Li C., Chen F., Xie D., Yang C., Chen Y., 
Wang J., Li J., Zheng F. Prevalence and risk factors of 
osteosarcopenia: a systematic review and meta-analysis. 
BMC Geriatr. 2023 Jun 15;23(1):369. doi: 10.1186/s12877-
023-04085-9.  

12. Inoue T., Maeda K., Nagano A., Shimizu A., 
Ueshima J., Murotani K., Sato K., Hotta K., Morishita S., 
Tsubaki A. Related Factors and Clinical Outcomes of 
Osteosarcopenia: A Narrative Review. Nutrients. 2021 Jan 
20;13(2):291. doi: 10.3390/nu13020291.  

13. Kirk B., Mooney K., Amirabdollahian F. Exercise 
and dietary-protein as a countermeasure to skeletal muscle 
weakness: Liverpool Hope University – Sarcopenia Aging 
Trial (LHU-SAT) Front. Physiol. 2019; 10:445 

14. Kobayashi K., Imagama S., Ando K., Machino M., 
Ota K., et al. Epidemiology and effect on physical function 
of osteosarcopenia in community-dwelling elderly people in 
Japan. Mod Rheumatol. 2020 May;30(3):592-597. doi: 
10.1080/14397595.2019.1623455. Epub 2019 Jun 17.  

15. Lu B., Han Q., Zhao S., Ding S., Bao G., Liu Y. 
Associations between hormones, metabolic markers, and 
bone mass in perimenopausal and postmenopausal 
women. J Bone Miner Metab. 2025 Jul;43(4):392-401. doi: 
10.1007/s00774-025-01595-x. Epub 2025 Mar 5.  

16. Mahindran E., J.X. Law, M.H. Ng, F. Nordin 
Mesenchymal Stem Cell Transplantation for the Treatment 
of Age-Related Musculoskeletal Frailty Int. J. Mol. Sci., 22 
(2021), p. 10542, 10.3390/ijms221910542 

17. Nielsen B.R., Andersen H.E., Haddock B., Hovind 
P., Schwarz P., Suetta C. Prevalence of muscle dysfunction 
concomitant with osteoporosis in a home-dwelling Danish 
population aged 65-93 years - The Copenhagen 
Sarcopenia Study. Exp Gerontol. 2020 Sep;138:110974. 
doi: 10.1016/j.exger.2020.110974. Epub 2020 May 25. 

18. Okamura H., Ishikawa K., Kudo Y., Matsuoka A., 
Maruyama H., Emori H., Yamamura R., Hayakawa C., Tani 
S., Tsuchiya K., Shirahata T., Toyone T., Nagai T., Inagaki 

https://doi.org/10.1093/ageing/afy169


Наука и Здравоохранение, 2026  Т.28 (1)                                                       Обзор литературы 

215 

K. Risk factors predicting osteosarcopenia in 
postmenopausal women with osteoporosis: A retrospective 
study. PLoS One. 2020 Aug 7;15(8):e0237454. doi: 
10.1371/journal.pone.0237454. 

19. Petermann-Rocha F., Balntzi V., Gray S.R., Lara J., Ho 
F.K., Pell J.P., Celis-Morales C. Global prevalence of 
sarcopenia and severe sarcopenia: a systematic review and 
meta-analysis. J Cachexia Sarcopenia Muscle. 2022 
Feb;13(1):86-99. doi: 10.1002/jcsm.12783. Epub 2021 Nov 23.  

20. Qi X., Fang J., Zhang J., Chen J., Zhang D., Shi R., 
Zhang Y., Wei L., Yan L., Sheng Y., Ding G., Ouyang X., 
Duan Y. Association between sensitivity to thyroid hormone 
indices and frailty in the elderly: a cross-sectional study. 
Front Endocrinol (Lausanne). 2025 Jul 3;16:1463283. doi: 
10.3389/fendo.2025.1463283.  

21. Rasul S., Mashayekhi Y., Javaid M., Merie S., 
Khalaf M.A., Ahmed T., Haris M., Mustafa I. Hormonal 
Changes During Menopause and Their Impact on Bone 
Health: Insights from Orthopedic and Reproductive 
Medicine. Cureus. 2025 Sep 25;17(9):e93224. doi: 
10.7759/cureus.93224.  

22. Reiss J., Iglseder B., Alzner R., Mayr-Pirker B., 
Pirich C., Kässmann H., Kreutzer M., Dovjak P., Reiter R. 
Sarcopenia and osteoporosis are interrelated in geriatric 
inpatients. Z Gerontol Geriatr. 2019 Nov;52(7):688-693. doi: 
10.1007/s00391-019-01553-z. Epub 2019 May 2. 

23. Salech F., Marquez C., Lera L., Angel B., Saguez 
R., Albala C. Osteosarcopenia Predicts Falls, Fractures, 
and Mortality in Chilean Community-Dwelling Older Adults. 
J Am Med Dir Assoc. 2021 Apr;22(4):853-858. doi: 
10.1016/j.jamda.2020.07.032. Epub 2020 Sep 10.  

24. Sayer A.A., Syddall H., Martin H., Patel H., Baylis 
D., Cooper C. The developmental origins of sarcopenia. J 
Nutr Health Aging. 2008 Aug-Sep;12(7):427-32. doi: 
10.1007/BF02982703.  

25. Supriya R., Singh K.P., Gao Y., Li F., Dutheil F., 
Baker JS. A Multifactorial Approach for Sarcopenia 
Assessment: A Literature Review. Biology (Basel). 2021 
Dec 20;10(12):1354. doi: 10.3390/biology10121354.  

26. Szulc P. Role of parathyroid hormone in skeletal 
muscle function and sarcopenia. Osteoporos Int. 
2020;31(9):1741–1751 

27. Tysoe O. Skeletal muscle weakness in 
hypothyroidism. Nat Rev Endocrinol. 2021 Aug;17(8):447. 
doi: 10.1038/s41574-021-00528-8.  

28. Vellas B., Fielding R.A., Bens C., Bernabei R., 
Cawthon P.M., et al. Implications of ICD-10 for Sarcopenia 
Clinical Practice and Clinical Trials: Report by the 
International Conference on Frailty and Sarcopenia 
Research Task Force. J Frailty Aging. 2018;7(1):2-9. doi: 
10.14283/jfa.2017.30.  

29. Veronesi F., Salamanna F., Borsari V., Ruffilli A., 
Faldini C., Giavaresi G. Unlocking diagnosis of sarcopenia: 
The role of circulating biomarkers - A clinical systematic 
review. Mech Ageing Dev. 2024 Dec;222:112005. doi: 
10.1016/j.mad.2024.112005. Epub 2024 Nov 8.  

30. Yi Y.T., Zhao H.F., Wang W.Z., Li X. 
Osteosarcopenia: epidemiology, molecular mechanisms, 
and management. Front Endocrinol (Lausanne). 2025 Aug 
28;16:1577758. doi: 10.3389/fendo.2025.1577758. 

31. Zhang Y. et al. Association between thyroid function 
and sarcopenia: a cross-sectional study in older adults. 
Front Endocrinol. 2021;12:669300. 

 
Contact information: 
Madina R. Madiyeva - Doctor of Medical Sciences, Professor of the Department of Clinical Oncology, Radiology and 
Nuclear Medicine named after Professor D.R. Musinov, NPJSC " Semey Medical University "; Postal address: Republic of 
Kazakhstan, Semey city, 071400, Abay street, 103, https://orcid.org/0000-0001-6431-9713; E-mail: 
madina.madiyeva@smu.edu.kz ; Phone + 7 7085244745 
Gulzhan B. Bersimbekova - PhD student of "Medicine" NCJSC «Semey Medical University»; Postal address: Republic of 
Kazakhstan, Semey city, 071400, Abay street, 103, https://orcid.org/0000-0002-9416-5054; E-mail: 
gulzhan.bersimbekova@smu.edu.kz ; Phone + 7 7023728412 
Talina V. Kuznetsova -  Head of the Department of Radiation Diagnostics, «Center for Nuclear Medicine and Oncology»; 
Postal address: Republic of Kazakhstan,Semey city, 071400, Kutzhanova street, 3, https://orcid.org/0009-0009-0454-6186; 
E-mail:Talina-@list.ru; Phone + 7 7052816579 
Igor S. Petryaev - radiology doctor , «Olymp medical group»; Postal address: Republic of Kazakhstan,Semey city, 071400, 
Baiseitova street, 82, https://orcid.org/0009-0001-0023-4822; E-mail: Igorsp07@mail.ru; Phone + 7 7058131372 
Korkem S. Salykbaeva - Assistant of the Department of Clinical Oncology, Radiology, and Nuclear Medicine named after 
Professor D.R. Musinov, NCJSC “Semey Medical University”; Postal address: Republic of Kazakhstan,Semey city, 071400, 
Abay street, 103, https://orcid.org/0000-0003-3398-3595; E-mail: korkem.salykbaeva@smu.edu.kz; Phone: +77751332533   
 
 
 
 
 
Corresponding Author: 
Kanapiyanova Gulnur Bolatbekovna – PhD student of "Medicine" NCJSC «Semey Medical University»,  
Semey, Republic of Kazakhstan. 
Address: 071412, Republic of Kazakhstan, Semey, Fizkulturnaya St. 16-40 
E-mail: gulnur.kanapiyanova@smu.edu.kz  
Phone: + 7 775 177 93 75. 

https://orcid.org/0000-0001-6431-9713
https://orcid.org/0000-0002-9416-5054
https://orcid.org/0009-0009-0454-6186
https://orcid.org/0009-0001-0023-4822
https://orcid.org/0000-0003-3398-3595

