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ABSTRACT

The elemental status plays a key role in maintaining the vital balance in the body and deviations in which lead to the development
of a particular pathology. Sarcopenia—an age-related condition characterized by a decrease in muscle mass, strength, and
functionality, is a serious public health problem, especially against the background of global population aging. One of the
significant but little-studied factors influencing the development of sarcopenia is the elemental status of the body of elderly
and senile people. Macro- and microelements such as zinc, magnesium, selenium, iron, and calcium play an important role
in regulating muscle metabolism, antioxidant protection, and anti-inflammatory activity. Deficiency of these elements can
significantly accelerate the development of sarcopenia, worsen the general condition of elderly patients and increase the risk
of disability. Studying the relationship between the level of vital trace elements and the manifestations of sarcopenia allows us
to better understand the pathogenesis of this condition, develop methods for early diagnosis and reasonably apply nutritional
correction. Conducting research in this area is an important step towards developing personalized prevention and treatment
strategies that help improve quality of life and reduce the burden of chronic age-related diseases.
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CBA3b 3/1eMEHTHOr0 CTaTyca HaceneHUs NoXXuaoro
M CTapYecKoro Bo3pacTa C CapKoneHueu:
Hay4HbIW 0630p

IA. Ymaposa, ' A. batbiposa, A.C. HybaHusa3osa

3anapHo-KasaxcTaHcKuii MeAMLMHCKUA yHUBEpcuTeT MMeHn Mapata OcnatoBa, AkTobe, Pecnybnuka KasaxctaH

AHHOTALMA

3neMeHTHbIN CTaTyC OpraHM3Ma WrpaeT KIKYeBYH pofib B NOAAEPHaHWM (M3MONOrMYecKoro roMeocTasa, a ero Hapylue-
HWA MOTyT cnocobCcTBOBaTb PasBUTMIO Pa3fMYHBIX NATONOMMYECKUX COCTOAHWI. CapKoneHUss — BO3pacT-accoLMMpoBaHHOE
aTpoduyecKoe fereHepaTUBHOE U3MEHEHWUE CKENETHOW MYCKYNaTypbl, XapaKTepU3YIOLLEECH CHUMEHUEM MBILLIEYHOW Macchl,
cUnbl M GYHKLMOHANBHOM aKTUBHOCTU, — NPECTaBNAeT 3HAaUYUMYI0 Me[IMKO-CoLManbHylo Npobnemy B yCroBuMsX CTapetoLLero
Hacenenus. OfHUM 13 MOTEHUManbHbIX, HO HEAOCTAaTOYHO M3Y4eHHbIX (HaKTOPOB, BAMSIOLLMX Ha € pa3BuThe, ABnseTcs obe-
CNEeYEHHOCTb MaKpo- M MUKPO3JIEMEHTAMU Y UL, MOXWION0 U CTApPYECcKOro Bo3pacTa. Takue 3/eMeHThI, KaK LMHK, MarHui,
CeJIeH, Xeneso, KasbLuii, y4acTBYIOT B Perynsuumu NpoLeccoB MbILUEYHOr0 MeTabonnaMa, 06ecneynBalT aHTUOKCUAAHTHYIO
3almTy, NOAAEPHMBAIOT NPOTMBOBOCMANIUTENbHBIE MEXaHW3Mbl. VX neduuMT MOXeT cnocobcTBOBaTh YCKOPEHHOMW yTpaTte
MBILLIEYHOM TKaHU, CHUMKEHUIO PM3nYecKoii paboTocnocobHOCTU M YBENMYEHMIO PUCKA BYHKUMOHANBHBIX HApYLLEHWA U UHBa-
nMaM3aumn. YCTaHoBNeHUe B3aMMOCBA3EN MEX Y COAEPIKAHUEM KU3HEHHO BaXKHBIX MUKPO3NIEMEHTOB U KITMHUYECKUMM NPO-
SIBMIEHMAMW CapKOMEHUM OTKPLIBAET NepPCreKTUBLI A1A onee TOYHOW AWMArHOCTUKU W LieNieHanpaBieHHON HYTPUTUBHOM Kop-
peKummn. AKTyanbHOCTb MCCNefoBaHWi B 3Toi obniacTu 0bycroBeHa He0BX0AMMOCTbI0 pa3paboTku nepcoHaNU3NpoBaHHbIX
NpoGUNAKTUYECKUX M NeYebHbIX NOLXOL0B, HANpaB/eHHbIX HA 3aMejJIeH e NPOrPeCcCUPOBaHNSA CapKOMEHUN U NOBbILLEHKE
KayecTBa #m3HU. TakuM 00pa3oM, U3ydeHWe B3aMMOCBS3W MEX Y 3NIEMEHTHBIM CTaTyCOM MOXWOr0 HaceseHUs U capKone-
HuWeli ABNAETCA BaXKHOW 06NacTbio COBPEMEHHONM FePOHTONOMMM, AMETONOMM M 0OLLECTBEHHOTO 3PaBOOXPAHEHUS.

KnioueBbie cnoea: MaKpOo3/ieMeHTbl; MUKPO3J1IEMEHTbI; CapKONeHU4,; MOXWUI0N 1 CTapHECKMVI BO3pacT.

Kak uutupoBartb:
Ymaposa ["A., batbipoBa A, Xyb6aHus3oBa A.C. CBAi3b 3/1EMEHTHOMO CTaTyca HaceNEHUs MOXMWIIOr0 W CTapyecKoro BO3pacta C CapKOMEHWMEN: HayYHbIA
0630p // 3konorws yenoseka. 2025. T. 32, N2 3. C. 151-159. DOI: 10.17816/humeco643345 EDN: XVVJYG

Pykonucb noctynuna: 23.12.2024 Pykonucb ogo6pena: 09.06.2025 Ony6nukoBaHa online: 10.07.2025

A
3KO®BEKTOP Pacnpoctpansetca Ha ycnosuax nnuerann CC BY-NC-ND 4.0 International
© 3ro-BekTop, 2025


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/humeco643345
https://elibrary.ru/xvvjyg
https://doi.org/10.17816/humeco643345
https://elibrary.ru/xvvjyg

REVIEW Vol. 32 (3) 2025 Exologiya cheloveka (Human Ecology)

DOI: https://doi.org/10.17816/humeco643345 EDN: XVVJYG

BERBRABRTERRSINMENXR: BHZESE
Gulmira A. Umarova, Gulnara A. Batyrova, Ayagul S. Zhubaniyazova

West Kazakhstan Marat Ospanov Medical University, Aktobe, Republic of Kazakhstan

wWE

PRI Te ZOIRDUAE4ERF A A AS il B R, AL BRI R 2 A BRAS . DLAMGE =2
— AR R B BRI SR g VR RAT R AR, RPNV T E . L) K REE S KR
B, BEE N DZRAIR], RO —BE R A . 5 i AR A BT
R ITCR MR KT, SRR R MU R HTEAE(H M R e T U IR 2 — . %
Bl il k. B CER S HIVRABIE RN AT, BAAPUEAGETE, JESCRUANL . bk
ToE MR Z AT REINIE AL LS FR, BEARB R DIREKT, RN et 5 SO i XU .
o E TR S R SVUMEIRRRILZ B KR, AT Sl s N2 W 544 #Hxt
VERE TR T 1% 7T 1B S T3 S T3ESD MR I 3B AR T SRS T R, DAREZR LD
REAVIERE . OB E. Bk, W Z2HEATTRRO SN EZ [ F5RHE, SO 2T
FERE. BRSPS AL PR TR EE T

REEF: FEICEK: WEILER: WUME B4 KR AR,

SIAA:

Umarova GA, Batyrova GA, Zhubaniyazova AS. &4 K iy NEETC RN SHVMERI R BlE4818. Fkologiya cheloveka (Human Ecology).
2025;32(3):151-159. DOI: 10.17816/humecob43345 EDN: XVVJYG

W E: 23.12.2024 $52:09.06.2025 KA H#A: 10.07.2025
&
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2025

153


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/humeco643345
https://elibrary.ru/xvvjyg
https://doi.org/10.17816/humeco643345
https://elibrary.ru/xvvjyg

154

0630P

INTRODUCTION

Kazakhstan is seeing a steady increase in the elderly pop-
ulation. It is expected that the proportion of people aged 60
and older will increase from 12% to 20% by 2050. Popula-
tion aging in Kazakhstan will be driven by a gradual decline
in birth rates and higher life expectancy. The ratio of work-
ing-age population (25-64 years) to population over 65 years
will drop by half (from 7.0 to 3.5) by 2050. Increasing life
expectancy requires high quality of life, preventive actions,
and conditions for active and healthy aging' [1]. With age, the
body experiences complex metabolic and epigenetic changes
accompanied by health deterioration [2]. It is known that in
aging, the bioelement homeostasis dysregulates, which is
associated with some macro- and micronutrient deficiency.
However, data on the age-related bioelemental changes in
the human body are controversial; only a few studies prove
the hypothesis of a universal and linear decrease in their lev-
els with age. Review of literature indicates multidirectional
age-related changes in the elemental homeostasis, which
can manifest as both a deficiency and an excess of individual
bioelements in old age [3].

Assessing micro- and macronutrient adequacy in the el-
derly population is a pressing public health issue, especially
in regions with adverse environmental conditions, such as
Western Kazakhstan. There is observed risk of both essential
nutrient deficiency and excessive intake of toxic and poten-
tially toxic substances that can have adverse health effects
in the elderly population. Considering the importance of this
issue for geriatric practice, the review of publications study-
ing the elemental status of older people and its relationship
with sarcopenia is relevant and reasonable.

METHODS

The relevant literature was searched using PubMed and
Google Scholar search engines, MEDLINE and Cochrane Li-
brary databases, and official government websites. A total of
292 publications were found. We selected 31 sources related
to the studied issue based on the criterion of review depth
(over the past 5 years). We used the data analysis method
(see Fig. 1).

IMPORTANCE OF BIOELEMENS
FOR ELDERLY POPULATION

Many studies of the elderly and senile populations em-
phasize the importance of macro- and micronutrients for
health [4]. They have showed age-related changes in levels
of nutrients, such as selenium, iron, manganese, and lead [5].

! Demographic trends in Kazakhstan and their economic impact
(presentation). URL: https://www.enpf.kz/upload/iblock/51e/86nhwoam
pSh2plch3bt3f2lakgngbsnu.pdf?. Accessed on September 24, 2024.
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Micronutrient content fluctuations in the elderly can affect
enzyme activity and key biochemical pathways, contributing
to various conditions, including chronic diseases and can-
cer [6]. Higher plasma selenium, magnesium, and iron have
been shown to reduce the premature death risk in the elderly
population [7]. Assessment of the relationship between the
level of macro- and micronutrients in hair and the cardio-
vascular risk over 10 years in healthy people over 60 years
of age showed that low hair sodium is characteristic of the
low-risk group. In addition, a negative correlation was found
between the content of cobalt, uranium, and mercury with
the degree of risk [8]. The studies describe the role of zinc in
hematopoiesis in elderly and senile populations. Moreover,
micronutrients are important for cognitive modulation in the
elderly. Associations have been identified between the levels
of copper [9], arsenic, aluminum, vanadium, barium [10], cad-
mium, and selenium [11] and the cognitive dysfunction risk.
In Kazakhstan, micronutrient status is largely determined
by nutrition. Dietary patterns observed in the elderly popu-
lation are characterized by excessive calorie intake, mac-
ronutrient imbalances, and prevalence of high-carbohydrate
foods. There is evidence that sodium, calcium, and magne-
sium intake decreases with age. However, there are various
complex risk factors and causes of micronutrient deficiency
in the elderly population, including socioeconomic difficulties
(poverty among them), low appetite, age-related metabolic
and sensory disorders (taste and smell), chewing problems
due to poorly fitting dentures, limited mobility, and poly-
pharmacy (when people take many medications) [13]. Taken
together, these factors are major barriers to maintaining op-
timal micronutrient balance in the elderly population.
Conventional prevention or treatment approaches to sar-
copenia are mainly focused on exercise, adequate protein
intake, and amino acid supplementation. The role of mac-
ro- and micronutrients in the pathogenesis of sarcopenia is
still less studied. However, contemporary data indicate the
role of iron, magnesium, and selenium in its development,
including skeletal muscle mass, strength, and performance
deterioration [14]. Micronutrient status disturbances, includ-
ing low serum iron and zinc, have been shown to be associ-
ated with muscle mass loss, low muscle strength, and low
functional performance in the elderly [15]. Their deficiency is
considered as a factor of the development and progression of
sarcopenia [16]. In addition, iron deficiency may be involved
in its pathogenesis by reducing the synthesis of hemoglobin
and myoglobin, causing a decrease in skeletal muscle mito-
chondria and disrupting the regulation of the mitochondrial
respiratory chain. It is suggested that calcium contributes
to sarcopenia by modulating calpains, which are cysteine
proteases responsible for key myogenesis processes regu-
lation [17]. In skeletal muscle, zinc affects myogenesis and
muscle regeneration through muscle cell activation, proli-
feration, and differentiation [18]. Its deficiency is consid-
ered as a predictor of age-related loss of skeletal muscle
mass in the elderly population [19]. In turn, zinc deficiency is
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Fig. 1. The strategy of search and selection of sources.

widespread in this age group. Selenium deficiency is asso-
ciated with impaired antioxidant protection and high oxida-
tive stress with the resulting muscle inflammation. Animal
studies have shown that selenium supplementation improves
muscle performance by modulating calcium metabolism and
mitochondrial biogenesis [20]. F. Petermann-Rocha et al. [21]
found that high calcium intake is associated with lower odds
of sarcopenia; the authors also found an inverse relationship
between magnesium intake and this condition. A study by
S. ter Borg et al. [22] showed that elderly people with sarco-
penia had low magnesium intake. A study of the relationship
between blood manganese and sarcopenia risk showed a
U-shaped relationship with an inflection at a blood manga-
nese level of 13.45 pg/l [23]. C. van Dronkelaar et al. [24]
studied how phosphorus and potassium affect sarcopenia,
but they had controversial results. Identifying the potential of
micro- and macronutrients for the prevention and treatment
of sarcopenia in the elderly population, including by increas-
ing their intake to recommended daily intakes, is a promising
area for developing effective strategies aimed at maintaining
muscle function, improving the quality of life, and promoting
healthy aging [24]. In addition, researchers note that the use
of hair micronutrient test is an accessible, affordable, and
informative method for assessing the elemental status of the
elderly population [5, 8].

NUTRITION AND SARCOPENIA RISK
IN THE ELDERLY POPULATION

Micronutrient inadequacy in the elderly population is
considered as a factor contributing to the development of

00l https://daiorg/10.17816/humeco643345

sarcopenia. As life expectancy increases, age-related chang-
es, including loss of muscle mass and strength and low
physical performance, are becoming more pressing medical
and social issues. Sarcopenia is a geriatric syndrome asso-
ciated with a progressive decrease in muscle strength, mass,
and performance. It increases the disability, hospitalization,
and mortality risks and leads to low quality of life of elderly
patients [25].

Numerous studies have been investigating the prevalence
of sarcopenia risk factors [26—28]. In its 2019 consensus
statement, The Asian Working Group for Sarcopenia (AWGS)
recommended various actions to identify patients with un-
diagnosed sarcopenia [26]. J. Sun et al. [27] assessed its
prevalence and risk factors in the elderly people living in
a nursing home based on the AWGS 2019. The cross-sec-
tional study included 583 participants. A multivariate analysis
identified predictors associated with a higher sarcopenia risk:

+ 0Old age;

+ Malnutrition risk;

+ Good care;

» Low physical activity (exercise less than three times

a week);

« Osteoporosis.

In this case, sarcopenia risk was reduced by food sup-
plements.

B.G. Dorhout et al. [28] studied the prevalence of sarco-
penia and its association with protein intake in a multi-ethnic
male and female population. Cross-sectional data from the
HELIUS (Healthy Life in an Urban Setting) study were used,
including approximately 25,000 participants aged 18 to

155



156

0630P

70 years of Dutch, South Asian Surinamese, African Suri-
namese, Turkish, Moroccan, and Ghanaian ethnic origins. The
study involved 5,161 participants aged 55 years and older. It
was found that the prevalence of sarcopenia depends on sex
and ethnic origin:

+ 29.8% in Turkish males to 61.3% in South Asian

Surinamese males;
+ 2.4% in Turkish females to 30.5% in South Asian
Surinamese females.

Higher protein intake was associated with a 4% lower
probability of sarcopenia [odds ratio 0.96 (95% confidence
interval (CI) 0.92-0.99)] with statistical significance only seen
in the South Asian Surinamese subgroup. The findings high-
light the need for ethnic approaches to the prevention and
treatment of sarcopenia.

A cross-sectional study conducted in nursing homes in
Hunan Province (China) by N. Hua et al. [29] investigated the
relationship between the nutritional status and sarcopenia
in 386 elderly participants. The analysis included a brief nu-
tritional screening to identify risk of malnutrition, a dietary
diversity assessment, and a mental health assessment to de-
termine the cognitive status. In addition, the authors collect-
ed sociodemographic data (age, sex, and education), health
data (dietary habits, self-care level, medication intake), body
composition data (body mass index, protein content, body fat
mass, body fat percentage, skeletal muscle index, and total
body water), and anthropometric parameters (calf circumfer-
ence, upper arm circumference, grip strength, and walking
speed). The study showed that 32.4% of participants were at
risk of malnutrition and 49.7% had sarcopenia. Nutritional
status positively correlates with:

+ Age (risk ratio [RR]: 1.03);

+ Sarcopenia (RR = 1.88);

+ Tooth loss affecting food intake (RR = 1.45);

+ Poor self-care (RR = 1.82);

+ Moderate/insufficient dietary diversity (RR = 2.04).

« Nutritional status negatively correlates with:

« Having one child (RR = 0.27);

+ Body mass index (RR = 0.82);

« Protein content (RR = 0.76);

+ Body fat mass (RR = 0.91);

+ Body fat percentage (RR = 0.94);

+ Skeletal muscle index (RR = 0.65);

+ Total body water (RR = 0.94);

« Calf circumference (RR = 0.89);

« Upper arm circumference (RR = 0.86).

Thus, the factors associated with the malnutrition risk in
older people in nursing homes were age, number of children,
sarcopenia, dietary habits, self-care level, dietary diversity,
and body composition. To identify vulnerable populations, it
is advisable to focus on body composition parameters as an
accessible and informative screening tool [29].

Sociodemographic factors, lifestyle, and comorbidities
associated with sarcopenia according to the updated classifi-
cation of the European Working Group on Sarcopenia in Older
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People 2 (EWGSOP2) are still poorly understood. This is why
F. Petermann-Rocha et al. [21] analyzed the factors asso-
ciated with sarcopenia risk based on EWGSOP2 criteria. The
cross-sectional study included 396,283 participants (52.8%
females) aged 3873 years. Potential factors of sarcopenia
were divided into four groups:

+ Sociodemographic (sex, age, education, income, and
professional qualifications);

+ Anthropometric (nutritional status, abdominal obesity,
body fat, and hirth weight);

« Lifestyle (physical activity, smoking, sleep, time spent
sitting, watching TV, alcohol, and diet);

+ Health (self-reported chronic diseases).

The analysis showed the significant association of age,
sex (female), low level of education, unfavorable socioeco-
nomic conditions, underweight, low birth weight, and chronic
diseases (rheumatoid arthritis, chronic bronchitis, and oste-
oporosis) with a higher probability of sarcopenia. However,
overweight, obesity, high energy, protein, vitamin (B12 and
B9), and mineral (potassium, calcium, and magnesium) in-
take are associated with its low probability. Thus, women
over 65 years of age, underweight individuals, and patients
with chronic inflammatory diseases have a high probabili-
ty of sarcopenia. Given the expected increase in the elderly
population, sarcopenia may become a more significant public
health issue. Identification of risk factors allows for early
detection of individuals predisposed to the disease and pre-
ventive interventions [21].

The medical care for patients with sarcopenia faces some
problems, including [30]:

« Poor awareness of medical professionals of
contemporary diagnostic criteria and treatment
methods;

+ No clear standards of care;

« Limited use of a multidisciplinary approach, which
is key in the treatment and rehabilitation of elderly
patients.

In turn, it requires a systematic approach and includes the

following key aspects [31]:

+ Early diagnosis;

+ Multidisciplinary approach;

» Social support;

« Staff training, awareness programs for medical
professionals and the patient’s family.

Integration of evidence-based approaches allows for
the optimization of healthcare resources by reducing the
incidence of sarcopenia-related complications (falls, hos-
pitalizations) and increasing the functional independence of
patients. Thus, the elderly population with sarcopenia tend
to have a lower quality of life mainly due to low physical
performance [32].

Medical care for patients with sarcopenia should be
based on the principles of evidence-based medicine and the
characteristics of patients. High awareness and understand-
ing the mechanisms underlying this disease is important for
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further development of standard treatments and diagnostic
options, leading to better care and improved quality of life
for geriatric patients [33].

CONCLUSION

Sarcopenia is a progressive degenerative change of
skeletal muscle accompanied by its low mass, strength,
and function. It is recognized as a leading cause of disabili-
ty, low quality of life, and high mortality rates in the elderly
population. In the context of global population aging and the
growing proportion of people over 60 years of age, the issue
of sarcopenia is becoming particularly relevant, requiring re-
vised approaches to its prevention and treatment. Macro- and
micronutrient status, i.e. the content of essential macro- and
micronutrients, is a key, albeit understudied, factor of sar-
copenia. Zinc, magnesium, selenium, iron, calcium, and vita-
min D are essential for muscle function, protein metabolism,
and antioxidant protection. Elemental imbalances common
in the elderly population may contribute to decreased mus-
cle protein synthesis, impaired neuromuscular transmission,
higher oxidative stress, and chronic systemic inflammation.
Age-related changes in metabolism, loss of appetite, taste
disorders, chronic diseases, and polypharmacy contribute to
micronutrient deficiency. In the premises, there is a press-
ing need for a personalized approach to the diagnosis and
management of elemental status disorders. There is growing
interest in the potential of dietetics and nutritional support as
part of a comprehensive strategy for preventing and slowing
the progression of sarcopenia. Research aimed at identifying
specific micronutrient deficiencies in the elderly population
contributes to a better understanding of the pathogenesis of
the disease and the development of personalized treatment
and prevention programs. Early diagnosis of elemental im-
balance can predict the risk of sarcopenia and help reduce
the disability rate and healthcare costs and can improve
functional independence and social activity in the elderly
population.

Thus, the study of the relationship between the elemen-
tal status and sarcopenia in the elderly population is an
important area of contemporary gerontology, dietetics, and
public health. These data may be the basis for updated clin-
ical guidelines, including assessment and management of
elemental status as an integral part of preventing age-re-
lated changes and improving the quality of life of the elderly
population.
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A0MNOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopos. ["A. YMapoBa — cbop v aHanu3 nuTepaTypHbIX AaHHbIX,
HanwcaHWe W peflaKTupoBaHue TekcTa pykonuey; A, batbiposa, A.C. y-
baHns30Ba — cbop 1 aHanM3 AMTepaTYpHbIX AaHHBIX, MOATOTOBKA W HaMW-
CcaHvie TeKcTa pykonucy. Bce aBTopsl 0[00puam pykonnc (Bepevito Ana ny-
brmMKaLmm), a TaKkKe COrNacuaMCh HeCTW OTBETCTBEHHOCTb 3@ BCe aCMeKThbl
paboThl, rapaHTUpys Haanexalliee paccMOTPeHWE U peLLeHvie BONpOCOB,
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