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ABSTRACT 
Certain aspects of body composi6on can 

serve as predictors of cogni6ve impairment 
risk, enabling preven6ve interven6ons. Ad-
ipose 6ssue plays a complex role in cogni-
6ve health and demen6a risk. This associa-
6on appears to be influenced by age, sex 
and body fat distribu6on. However, factors 
like systemic inflamma6on and metabolic 
disturbances linked to obesity can nega-
6vely impact brain health. Muscle mass 
and strength are fundamental determi-
nants of cogni6ve well-being. Interven6ons 
designed to increase muscle strength and 
to prevent muscular loss may hold prom-
ises for the maintenance of neurocogni6ve 
brain health, based on the role of myokines 
in pathophysiology and muscle-to-brain 
axis to healthy aging. Sarcopenia contrib-
utes to metabolic dysfunc6on, inflamma-
6on, and neuromuscular deteriora6on, po-
ten6ally accelera6ng cogni6ve impair-
ment. Sarcopenic obesity presents an ele-
vated risk for adverse health outcomes, in-
cluding cogni6ve decline and demen6a. 
Maintaining an op6mal balance between 
muscle and fat mass is crucial. Given these 
findings, promo6ng muscle health through 
resistance training and proper nutri6on 
emerges as a key strategy in preven6ng 
cogni6ve impairment and fostering overall 
brain health. 
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INTRODUCTION 

Popula6on ageing brings social, eco-
nomic and cultural challenges for individu-
als, families, socie6es and the global com-
munity (United Na6ons Popula6on Fund & 
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HelpAge Interna6onal, 2012). One of these 
challenges is related to the occurrence of 
condi6ons associated with ageing itself, in-
cluding neurological altera6ons, which are 
the main contributors to Disability Ad-
justed Life Years (DALYs), i.e. years of 
healthy life lost due to premature death, ill-
ness or disability (Feigin et al., 2019).  

Considering neurological changes, nor-
mal cogni6ve ageing can be replaced by 
mild cogni6ve impairment. It is es6mated 
that 10 to 20% of the elderly with this last 
condi6on develop demen6a within 1 year 
(Morley, 2016; Na6onal Ins6tutes of Health 
- Na6onal Ins6tute on Aging, n.d.). 

Globally, the prevalence of demen6a is 
expected to increase. In 2019, this condi-
6on was the seventh leading cause of 
death (World Health Organiza6on, 2020), 
and it is es6mated that by 2050 the preva-
lence will be threefold higher the 57 million 
people currently affected worldwide (Nich-
ols et al., 2022).  

To date, there are no effec6ve treat-
ments for demen6as (James & Bennei, 
2019), emphasizing the importance of pre-
ven6on. In this sense, one of the areas that 
has been studied is the associa6on be-
tween cogni6ve decline and body compo-
si6on.  
Body composi9on as a predictor of cogni-
9ve decline 
Adiposity and cogni9ve decline 

Excess of adiposity characterizes obesity 
and is associated with cogni6ve impair-
ment and demen6a. This associa6on ap-
pears to be influenced by age, sex and body 
fat distribu6on (Li et al., 2021; Raji et al., 
2023).  

Excess of adiposity, specially visceral ad-
ipose 6ssue (Anand et al., 2022; Cannavale 

et al., 2021), epicardial adipose 6ssue 
(Mazzoccoli et al., 2014; Verrusio et al., 
2019), and non-alcoholic faiy liver disease 
(Gerber et al., 2021; VanWagner et al., 
2017) is considered a risk factor for demen-
6a (Li et al., 2021; Raji et al., 2023). How-
ever, in older adults (>80 years), excess ad-
iposity has been associated with a lower 
risk of cogni6ve impairment (Li et al., 
2021). 

Although excess adiposity has the same 
metabolic consequences, the risk of de-
men6a in people with higher levels of total 
and regional fat (par6cularly subcutaneous 
and gynoid) seems to be lower (Emmerzaal 
et al., 2015; Mooldijk et al., 2023). This pro-
tec6ve effect may be related to the adi-
pokines lep6n and estrogen. 

Lep6n is primarily secreted by adipo-
cytes and exerts its main biological func-
6on in the brain (Stephens et al., 1995). In 
addi6on to its role in the neuroendocrine 
regula6on of food intake, accumula6ng 
studies have suggested that lep6n has no-
table effects on neuroprotec6on (Fernan-
dez-Martos et al., 2017; Liu et al., 2021), as 
well as on improving learning and cogni6ve 
func6on in Alzheimer´s disease (Farr et al., 
2006; Searcy et al., 2012). In the older el-
derly and due to the weight loss, there is a 
decrease in lep6n levels, increasing the risk 
of demen6a, which is not so marked in 
older adults with excess adiposity (Holden 
et al., 2009; Mooldijk et al., 2022). Never-
theless, higher visceral adipose 6ssue was 
associated with amyloid-β (S. Kim et al., 
2022; Weinstein et al., 2022), since exces-
sive secre6on of lep6n by high visceral adi-
pose 6ssue could inhibit the transport of 
amyloid-β precursor protein and promote 
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the synthesis of amyloid-β (Fewlass et al., 
2004). 

Accumula6ng evidence has linked sys-
temic inflamma6on to decreasing cogni6ve 
health and risk of demen6a, especially in 
the later part of life (Sartori et al., 2012). 
Deple6on of estrogen due to menopausal 
transi6on is also associated with a decline 
in cogni6ve health in women (Pertesi et al., 
2019). This happens since estrogen poten-
6ally enhances verbal memory and execu-
6ve func6on (Au et al., 2016). Moreover, 
the deple6on of estrogen due to meno-
pause is associated with increasing central 
obesity, that causes chronic inflamma6on, 
which is observed both in the brain and sys-
temically (Christensen & Pike, 2015). In-
flammatory processes may mediate the as-
socia6on between low levels of estrogen 
and cogni6ve changes (Au et al., 2016). On 
the other hand, estrogens have been asso-
ciated with brain health, with adipose 6s-
sue being the major source of these mole-
cules in postmenopausal women (Zárate et 
al., 2017). 

However, it cannot be ruled out that the 
associa6on between high adiposity and a 
lower risk of demen6a in older adults may 
be the result of reverse causality, given the 
loss of weight and fat mass that occurs in 
the pre-clinical phase of demen6a (Knop-
man et al., 2007), resul6ng in lower weight 
and fat in people diagnosed with demen6a. 

Addicionally, different regional fat de-
pots may affect, not only, cogni6on, but dif-
ferent regions of the brain. The associa6on 
between excess adiposity and inflamma-
6on, metabolic syndrome, insulin re-
sistance, and loss of endothelial integrity 
may contribute to the impairment of brain 
health and increase the risk of demen6a 

(Boccara et al., 2023). Beyond cogni6ve de-
cline, regional fat depots, especially vis-
ceral and in the liver, is associated with cor-
6cal thinning (Beller et al., 2019; H. Lee et 
al., 2021) and white maier hyperintensi-
6es (Cárdenas et al., 2020), which have 
been linked to cogni6ve decline, Alz-
heimer’s disease and demen6a (Kaye et al., 
1997).   

Considering the above, different neuro-
biological altera6ons and different cogni-
6ve-related outcomes may be the result of 
different regional fat characteris6cs.  
Muscle and cogni9ve decline 

Another aspect related to body compo-
si6on is muscle mass and muscle 
strength/func6on. Low levels seem to be 
associated with a higher risk of cogni6ve 
impairment in the elderly (Arosio et al., 
2023; Beeri et al., 2021; L. Chen, 2023; 
Chung et al., 2021; Cruz-Jentot et al., 
2019; Lin et al., 2023; Oudbier et al., 2022). 

The muscle plays a cri6cal role in many 
metabolic processes that can improve 
health or increase the risk of disease. Nev-
ertheless, skeletal muscle is characterized 
by rapid changes in rates of protein synthe-
sis and degrada6on in response to physical 
ac6vity and inac6vity, inflamma6on, and 
nutri6onal and hormonal status (Evans et 
al., 2023).  

Sarcopenia is a progressive and general-
ized skeletal muscle disorder that is associ-
ated with increased likelihood of adverse 
outcomes including falls, fractures, physical 
disability and mortality. It involves an accel-
erated loss of muscle mass and func6on 
(Cruz-Jentot et al., 2019). Metabolic alter-
a6ons, inflamma6on, mitochondrial dys-
func6on, declines in cellular stemness, al-
tered intracellular signaling, and age-
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related neuromuscular derangement are 
some determinants of sarcopenia (Arosio 
et al., 2023), which prevalence is 10-16% 
(Yuan & Larsson, 2023). The diagnosis of 
sarcopenia is made by the presence of low 
muscle quan6ty and quality and is severe 
when physical performance is impaired 
(Cruz-Jentot et al., 2019). 

The muscle produces and releases my-
okines, cytokines, and chemokines, which 
are involved in mul6ple func6ons. These 
proteins can hold both pro- and an6-in-
flammatory signaling roles (Severinsen & 
Pedersen, 2020) and they can mediate in-
ter-organ signaling, par6cularly muscle–
brain crosstalk, to support cogni6ve func-
6on, memory, and motor coordina6on (S. 
Kim et al., 2019). Thus, sarcopenia may rep-
resent a risk factor for cogni6ve func6on 
and demen6a.  

The exercise induces the myokine re-
lease, which mediates a crosstalk between 
the brain and the muscle (W. Chen et al., 
2021; Severinsen & Pedersen, 2020), and 
improves the cogni6on and the memory in 
older adults (S. Kim et al., 2019), besides all 
the improvement on the func6onal capac-
ity. Exploring this idea, exercise seems to 
reduce the permeability of the blood-brain 
barrier, boost an6oxidant capacity, in-
crease the produc6on of neurotrophic fac-
tors, reduce oxida6ve stress and have an6-
inflammatory effects (Małkiewicz et al., 
2019; Morawin et al., 2023).  

On the other hand, physical inac6vity 
leads to cogni6ve deficit and neurodegen-
era6ve events, because of abnormal syn-
thesis and produc6on of myokines. This 
dysfunc6onal myokine secre6on may 
cause cogni6ve impairment and demen6a 
due to systemic inflamma6on, impaired 

muscle glucose metabolism, deficient brain 
protein metabolism, and increased oxida-
6ve stress from dysfunc6onal mitochon-
dria (Oudbier et al., 2022). 

So, it seems that muscle contrac6on im-
proves brain health. In contrast, in sarcope-
nia, there is an imbalance in myokine se-
cre6on (Cruz-Jentot et al., 2019; S. Kim et 
al., 2019), which promotes and accelerates 
the progression of changes in the central 
nervous system that lead to cogni6ve de-
cline (Beeri et al., 2021).  

The ac6on of myokines is not limited to 
the brain. They contribute to the autocrine 
regula6on of muscle metabolism and to 
the paracrine/endocrine regula6on of 
other adjacent/distant organs (W. Chen et 
al., 2021), represen6ng a key element in 
the interven6on of sarcopenia. Although 
exercise is the main interven6on for in-
creasing and maintaining muscle mass, 
strength and func6on, it is supported by 
diet (Calvani et al., 2023), and the prescrip-
6on of exercise and nutri6onal interven-
6on is recommended as soon as low mus-
cle strength is detected (Cruz-Jentot et al., 
2019). Interven6ons designed to increase 
muscle strength, par6cularly among mid-
dle-aged adults, may hold promises for the 
maintenance of neurocogni6ve brain 
health (Esteban-Cornejo et al., 2022). 
Sarcopenic obesity 

Sarcopenic obesity is characterized by 
the concomitant occurrence of obesity and 
sarcopenia, which could enhance their in-
dependent effects on insulin resistance, in-
flamma6on, and vascular dysfunc6on (Jen-
sen, 2008). Consequently, sarcopenic obe-
sity tends to elevate the risk of cardio-
cerebrovascular diseases and diabetes 
(Zhang et al., 2024). Addicionally, these 
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condi6ons are considered as risk factors for 
demen6a (Khadra et al., 2019; Sabia et al., 
2019), as they may be associated with vas-
cular injury and the build-up of misfolded 
amyloid-β pep6des and tau proteins 
(Scheltens et al., 2021). So, sarcopenic obe-
sity may lead to demen6a and may en-
hance the risk of chronic diseases, which 
are related to demen6a (Zhang et al., 
2024).  

Hence, sarcopenic obesity plays a major 
role in increasing demen6a risk and signifi-
cantly hastening its onset in both men and 
women. Thus, for demen6a preven6on and 
interven6on, it is essen6al to preserve and 
improve muscle mass and strength through 
a balanced diet and proper resistance 
training. 
Ra9o of fat mass to muscle mass 

Using predic6ve equa6ons (G. Lee et al., 
2021), research es6mated lean body mass 
index, appendicular skeletal muscle index, 
and body fat mass index to explore the re-
la6onship between changes in predicted 
body composi6on and the subsequent risk 
of demen6a. A decline in lean body mass 
index and appendicular skeletal muscle in-
dex or a rise in body fat mass index was as-
sociated with an increased risk of demen-
6a, whereas higher lean body mass index 
and appendicular skeletal muscle index or 
lower body fat mass index had a protec6ve 
effect. This trend remains consistent across 
individuals regardless of body mass index 
or whether their weight is stable, decreas-
ing, or increasing. Therefore, proac6vely 
building muscle mass and reducing fat 
mass may contribute to lowering demen6a 
risk across all age groups (S. M. Kim et al., 
2024).   

However, it seems that higher muscle 
mass in the thighs (lean appendicular skel-
etal muscle index) was associated with a 
lesser risk of amyloid-β posi6vity in fe-
males. In turn, higher fat mass (gluteofem-
oral fat percentage) was associated with a 
lesser risk of amyloid-β posi6vity in males. 
Thus, there may be gender differences in 
the effects of body composi6on on amy-
loid-β deposi6on (Kang et al., 2022).  

 
In this regard, the rela6on between de-

men6a and different propor6ons of fat and 
muscle was inves6gated, resul6ng in the 
sugges6on that different fat to muscle 
mass ra6os may influence the risk of de-
men6a, with varia6ons depending on the 
body region analyzed. Fat-muscle ra6o may 
be a relevant indicator for predic6ng de-
men6a risk, sugges6ng that body composi-
6on plays an important role in neurological 
health (Wang et al., 2022). 
 
CONCLUSION 

The popula6on ageing brings challenges 
at various levels, and cogni6ve impairment 
and demen6a are oten at the centre of 
them. To date, there are no effec6ve treat-
ments for demen6a, emphasizing the im-
portance of preven6on. Aspects related to 
body composi6on can be predictors of the 
risk of cogni6ve impairment, allowing for 
preven6ve interven6on. 

Adipose 6ssue plays a complex role in 
cogni6ve health and the risk of demen6a. 
While excess adiposity, especially visceral 
fat, has been linked to cogni6ve decline 
and demen6a, certain fat depots, such as 
subcutaneous and gynoid fat, may have 
protec6ve effects. However, factors such as 
systemic inflamma6on and metabolic 



Dina João 

RIAGE, 8 · pp. 341-353 · Julho – Dezembro 2025 ISSN: 2795-559 · DOI: 10.61415/riage. 392 

disturbances related to obesity may con-
tribute to brain health deteriora6on.  

Muscle mass and strength play a crucial 
role in cogni6ve health, with lower levels 
being linked to an increased risk of cogni-
6ve decline in older adults. Sarcopenia con-
tributes to metabolic dysfunc6on, inflam-
ma6on, and neuromuscular deteriora6on, 
poten6ally accelera6ng cogni6ve impair-
ment.  

Sarcopenic obesity presents a com-
pounded risk for adverse health outcomes, 
including cogni6ve decline and demen6a. 
Maintaining a balanced ra6o of muscle and 
fat mass is crucial, as higher muscle mass 
appears protec6ve against amyloid-β accu-
mula6on.  

Given these findings, promo6ng muscle 
health through resistance training and 
proper nutri6on emerges as a key strategy 
for preven6ng cogni6ve impairment and 
suppor6ng overall brain health. 
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