
Ubencenlao Moreno Peña1, Agustín Garzón Carbonell*2, Ana de la Caridad Román Montoya2, Clara Esther Martínez 
Manrique and RaúlPulles3

1Faculty of Stomatology, Santiago de Cuba University, Cuba
2National Center for Applied Electromagnetism (CNEA), Santiago de Cuba University, Cuba
3Departament of Physical Education and Service Provision, Santiago de Cuba University, Cuba

Submission: December 25,2025; Published: January 23, 2026

*Corresponding author: Agustín Garzón Carbonell, National Center for Applied Electromagnetism (CNEA), Santiago de Cuba University, Cuba

Research article
Volume 15 Issue 2 - February  2026
DOI: 10.19080/NFSIJ.2026.15.555910

Nutri Food Sci Int J
                               Copyright © All rights are reserved by Clara Esther Martínez Manrique and RaúlPulles

Risk and Stages of Sarcopenia by Nutritional 
 Status in Elderly Adults from Cuban  

Communities

Nutri Food Sci Int J 15(2): NFSIJ.MS.ID.555910 (2026) 001

Introductıon

The consensus of international European and Asian groups 
defined sarcopenia as a disease syndrome characterized by the 
loss of muscle mass and function [1-4]. It was classified in 2016 as 
a disease by the International Statistical Classification of Diseases 
and Related Health Problems (ICD 10) of the World Health 
Organization [5]. For its diagnosis, the European Working Group on 
Sarcopenia in Older People (EWGSOP) considered developmental 
stages such as: presarcopenia, sarcopenia, and severe sarcopenia. 
In all these stages, there is a reduction in muscle mass, with the 
decrease in strength and/or physical performance being variable 
in stage two. In stage three, there is a decrease in strength and 
physical performance [1,3,6,7]. The EWGSOP 2 considered giving 
greater attention to muscular strength, which can identify the risk  

 
of disease with the simple quick risk questionnaire for sarcopenia 
(SARC-F).

Then its confirmation with strength, muscle mass, and 
physical performance [8,9]. Electrical Bioimpedance (BIA) is 
an alternative to dual-energy X-ray absorptiometry (DEXA) and 
MRI for assessing muscle mass (SMM), due to being simple, 
low-cost, and portable [1]. For the cutoff point of muscle mass, 
it is recommended to use reference populations of young adults 
[6]. While dynamometry is used for hand pressure and as an 
alternative for muscle strength, the EWOGSOP 2 proposed the 
Chair Stand Test. For physical performance, the application of 
the Short Physical Performance Battery (SPPB) [4,8] is used. This 
technique is also used for nutritional classification [10]. However, 
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there is no scientific evidence showing the risk and stages of 
sarcopenia in older adults based on their nutritional classification 
with Bioelectrical Impedance Analysis. Therefore, in this work, 
the risk of sarcopenia and its stages in older adults was evaluated 
according to their nutritional status by BIA.

Method

A descriptive randomized cross-sectional study was conducted 
in 2023 with the selection of elderly adults aged ≥ 60 years of 
both sexes, apparently healthy, living without restrictions in their 
community, belonging to the grandparents’ circles of the Popular 
Councils of Sueño, Abel Santa María, and Flores in the Municipality 
of Santiago de Cuba. These gave their approval for participation by 
signing the informed consent, respecting the ethical principles of 
the Declaration of Helsinki. The evaluation of sociodemographic 
parameters included toxic eating habits, lifestyle, professional 
level, planned physical activities, and work activities. The clinical 
assessment revealed the history of non-communicable chronic 
diseases, as well as their physical and general health status [11]. 
As inclusion criteria, older adults aged ≥ 60 years and up to 89 
years were included, with a compatible mental state, adequate 
physical capacity to walk and engage in physical activity. With 
compensated hypertension, type 2 diabetes mellitus, and 
cardiovascular diseases. Older adults aged ≥ 60 years with motor 
disabilities, those using canes or wheelchairs for mobility, and 
those with diseases that affect muscle strength (neuromuscular 
conditions) were excluded. Older adults who dropped out of the 
study were also removed. To assess the risk of sarcopenia, the Mini 
Nutritional Questionnaire (MNA) [12] was applied. Those scoring 
< 17 points were classified as malnourished, 17-23.5 points as at 
risk of malnutrition, and ≥ 24 points as in good nutritional status. 
This was complemented with the SARC-F questionnaire according 
to the EWGSOP 2, with scores ≥ 4 indicating the risk of the disease 
[8,13]. The risk of sarcopenia was corroborated with physical tests 
of chair stand strength (sitting and standing 5 times) with a cutoff 
point of > 15 seconds [4,8] and the flexion and extension test of 
elbows with 5lb weights (2.27 Kg) for women and 8lb (3.63 kg) 
for men on the dominant limb with repetitions in 30s, according 
to age range and sex [14]. Physical performance was measured 
by the Short Physical Performance Battery (SPPB) with a walking 
speed of ≤0.8m/s and scoring from 0 to 6 points considered as low 
physical performance [4,8].

The BIA was conducted using the BIOS CAN 98 ® equipment 
(Biological Medical Technology S.L., Barcelona, Spain. URL: 
http://www.bl-biologica.es BIOSCAN). For this, the established 
guidelines from the National Institutes of Health Technology 
Assessment Conference Statement, 1984 were applied. Height 
was measured using the HEALTH SCALE equipment and weight 
with an electronic scale of 500 kg. For the nutritional status by 
BIA, the fat-free mass (FFM), the fat mass (FM), and the percentage 
of body fat mass (%FM) were estimated according to Nhanes III. 
Older adults were classified as recommended by Bray in 1993 
[15] into: normal, overweight, obese, and thin by sex. Skeletal 

muscle mass (SMM) was estimated by BIA according to the 
EWGSOP1, following the Janssen [6,16] formula. Muscle mass was 
classified as low when it was equal to or below the cut-off point of 
the skeletal muscle mass index (SMMI) (SMMI = SMM / T2), being 
T the individual size, based on nutritional status and sex of young 
adults aged 18 to 35 from a reference Cuban population [6,8, 
17] The cut-off points for the SMMI of the young population by 
nutritional status were for obese women 5.93 kg/m2, overweight 
6.35 kg/m2; normal 6.93 kg/m2 and thin 5.53 kg/m2. For obese 
men, the cut-off was 8.64 kg/m2, overweight 8.66 kg/m2, normal 
8.75 kg/m2 and thin 6.04 kg/m2. Results were analyzed using the 
SPSS® (Statistical Package for the Social Sciences) version 21.0 
IBM (Statistics, 2023). For the data analysis, descriptive statistics 
were applied.

Result 

The study universe consisted of 150 elderly individuals 
who attend grandparent circles of the Popular Councils in the 
neighborhoods of Sueño, Abel Santa María, and Flores in Santiago 
de Cuba without restrictions. According to inclusion and exclusion 
criteria, the study sample was composed of 85 elderly individuals, 
representing 56.6% of the universe. Table 1 Demographic and 
clinical characteristics of the elderly individuals.

As shown in Table 1, the average age was 65 years, with the 
highest percentage being female. Among age groups, the largest 
number was represented by elderly adults aged 60-69 years, and 
the smallest by those aged 80-89 years. Good living conditions 
were revealed in most of them, with acceptable housing and a 
higher representation of retirees and professionals. No elderly 
adults engaged in planned physical activity for strength and 
endurance. Hypertension was the most frequently occurring 
comorbidity, with a higher percentage in women. Following 
that, type 2 diabetes was more common in women and in fewer 
elderly men but the categories ischemic heart disease and no 
clinical signs showed similarity in both sexes. Toxic habits related 
to coffee consumption were reported by more than half of them. 
None reported consuming alcoholic beverages or tobacco.

In the classification of nutritional status, the highest 
percentage was of obese individuals, with women reaching the 
value of 71.4% compared to 36.4% of men. The normal (36.4%) 
and overweight (22.7%) categories were predominantly men, 
as opposed to 17.4% and 6.3% of women being classified as 
normal and overweight, respectively. The classification of thin 
women and men was similar (women 4.8% and men 4.5%). In the 
mini nutritional questionnaire, 28.6% of women were at risk of 
malnutrition compared to 27.7% of men, totaling 28.4% of older 
adults, with an average score of 18.9 ± 0.9 among all participants 
in the study. There were no malnourished individuals. 71.7% were 
classified as nourished. According to the SARC-F questionnaire 
(Table 2), women had a lower perception of their functional 
limitations, with a lower percentage than men. The risk of 
sarcopenia confirmed by physical tests was higher for women and 
lower for men.
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Table 1: Demographic and clinical characteristics of older adults.

Characteristics
Finding

Valor %

Sex
Females 22 25.9

Males 63 41.0

Age Media ± SD 65,3+285 56.6

Age Group 60-69 46 54.4

Life Style Good 60 70.6

Labour activity
Labour assets 25 29.4

Retirees 60 70.6

Planned physical activity
Females 0 0.0

Males 0 0.0

Cultural level
Professionals 56 65.9

No professionals 29 34.1

Comorbidities

Hypertension 44 51.7

Type 2 Diabetes Mellitus 5 18.0

Ischemic heart disease 3 3.5

Toxic habits Coffee 59 69.4

Alcohol 0 0.0

Toxic habits Tobacco 0 0.0

Fonte: Study register                                    Study serie: 85

Table 2: Risk of sarcopenia by Sarc-F questionnaire and Physical Tests.

Sex Total % SARC-F % Physical Test %

Female 63 -74.11 17 -26.9 28 -24.4

Male 22 -25.88 7 -31.8 5 -22.7

Total 85 -100 24 -28.4 33 -38.8

SARCF: Simple questionnaire for quick diagnosis of sarcopenia risk. Physical tests: Short physical performance test for lower limbs, Strength: 
Chair stand test, arm curl with weights.

Table 3: Stages of sarcopenia by nutritional status and sex in older adults.

Nutritional state

Females (n=63) Males (n=22)

SMM (%) Pre Sp (%) SP (%) SMM (%) Pre Sp (%) SP(%)

5(33,3) 4(80,0) 1(20,0) 6(75,0) 5(83,3) 1(16,0)

Obeses 2(13,3) 2(100,0) 0(0,0) 0(0,0) 0(0,0) 0(0,0)

Overweight 6(40,0) 0(0,0) 6(100,0) 3(33,3) 0(0,0) 3(100,0)

Normal 2(13,3) 1(50,0) 1(50,0) 0(0,0) 0(0,0) 0(0,0)

Slim 15(23,08) 7(46,6) 8(53,3) 9(40,9) 5(55,6) 4(44,6)

Total

ISMMB index of low skeletal muscle mass; PreSp: Pre-sarcopenia Sp: sarcopenia.By nutritional status, Pre-sarcopenic, obese, and overweight 
women predominated, with underweight women being 88less common. In men, only obese Pres-arcopenic individuals were present. In the 
sarcopenia stage, normal, obese, and underweight women predominated, while normal and obese men were the majority. At this stage, 85.7 % of 
women had diminished strength, with 100 % of obese and underweight women and 83.3 % of normal women affected. Only 12.5 % presented low 
physical performance in a small percentage of normal individuals. All sarcopenic obese and normal men had diminished strength at 100 %. There 
was no risk or any stage of sarcopenia in 31.7 % (20) of women and 36.4 % (8) of men (not shown results).
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In all nutritional states, there were elderly females at risk of 
sarcopenia (Figure 1). Obese women were in greater proportion, 

due to decreased strength, and few were due to decreased strength 
and physical performance, in relation to the total of them.

Figure 1: Risk of sarcopenia by nutritional status in elderly females n= 63.

RSP risk of sarcopenia; DS Decreased Strength; LPP: Low Physical Performance; DSLPP: Decreased Strength Low Physical Performance. 
In males, the risk of sarcopenia was not diagnosed for normal nutritional status. In obese and overweight individuals, there was a similarity 
in the percentage at risk of sarcopenia compared to thin individuals in a smaller proportion. All due to decreased strength (Figure 2).

Figure 2: Risk of sarcopenia by nutritional status in males n=22.

RSP Sarcopenia risk, FS Decreased Strength; LPP: Low Physical Performance; DSLPP: Decreased Strength Low Physical Performance. 
Low muscle mass was observed in both sexes and were classified as presarcopenic or sarcopenic (Table 3), but the highest percentage 
was in males.

Discussion 

The results show older adults at risk of sarcopenia due to 
decreased strength or physical performance and those who 
presented stages of sarcopenia, solely due to reduced muscle mass 
and physical functionality, with different behaviors depending 

on nutritional status and sex. As demonstrated by MNA, the risk 
of malnutrition was similar for both sexes in a small fraction, 
concerning the study series, and none were undernourished. 
Coincidentally, Carbó et al., [12] reported similar behavior. 
However, there was a similarity in nutritional risk with the results 
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of SARC-F (28.4%) regarding the study series (Table 2). But the 
physical tests did not match 10.6% with MNA and SARC-F (Table 
2). The importance of physical tests could be valued to confirm the 
risk of disease, when nutritional risk and perception of functional 
limitations were recorded in few older adults [8].

Carbó et al., [ [12] also reported the prevalence of sarcopenic 
syndrome according to the Body Mass Index (BMI) by sex. This 
work classified nutritional status using Bioelectrical Impedance 
Analysis (BIA), estimating body fat, which had not been previously 
evaluated for the risk and stages of sarcopenia by nutritional 
status. It demonstrated differentiated behavior in physical 
functionality (muscle strength) and muscle mass, not only by sex 
as is currently done (Figures 1 & 2, Table 3) [18]. This is based 
on changes in body composition, specifically in skeletal muscle 
mass, obtaining a cutoff point for BMI by nutritional status in 
young Cuban adults, as a reference value to measure the same and 
evaluated to determine those who are sarcopenic. These results 
represent a novelty for Cuba, differing from Latin America, where 
reference populations from the region are generally not used.

In obese individuals of both sexes, there were more older 
adults at risk of sarcopenia. Although they all maintained 
their preserved muscle mass, their diagnosis corresponded 
fundamentally to a decrease in strength, and to a lesser extent 
to physical performance or both at the same time, closely related 
to their non-exercise lifestyle and the behavior of body fat in this 
nutritional state. Coincidentally, Pinzón in 2020 [18] notes that the 
pathophysiology of muscle strength loss or dynapenia is related 
to different factors such as lifestyle, inadequate nutrition, lack of 
physical activity, psychological factors, and subjective perception 
of functional limitations, assessed by SARC-F. Older adults at risk 
of sarcopenia had a nutritional risk of 27.05% [23], apart from not 
engaging in strength and resistance physical activity.

Obesity exacerbates the decline of age-related physical 
function, caused by a decrease in muscle strength and an increase 
in fat mass, leading to limitations in activities of daily living 
according to Guadamuz et al. [19] Other authors report that the 
decrease in muscle strength occurs at a faster rate than the loss 
of muscle mass and may be unrelated to preserved muscle mass 
as evidenced by the risk of sarcopenia. This confirms the current 
approach, where muscle strength is prioritized as a risk for the 
development of the disease [8].

There was agreement on the predominance of men with 
the disease compared to women, as recorded in prevalence 
studies [12,20,21]. Only a very small proportion of women with 
sarcopenia had low physical performance. This is justified as it 
corresponds more with the severe stage, with possible disability 
and death [4]. However, in this study, older adults were engaged 
in daily activities without restrictions, and none were confirmed 
to be severely sarcopenic. The sarcopenic syndrome was present 
in the obese, normal, and thin individuals. In the obese, possibly 

due to metabolic imbalance, which increases the processes of 
degradation and fat infiltration in muscle, and inflammatory 
processes with muscle atrophy, leading to a decrease in strength 
and muscle mass [19]. In the thin individuals, the decrease in body 
fat and lean mass can manifest in the decrease of muscle mass and 
strength. Although it was not logical to expect the development of 
sarcopenia in normal, it can be explained by the decrease in lean 
mass with an increase in fat mass with aging and the maintenance 
of weight [22].

Conclusion

The increase in fat influences the decrease in muscle strength 
[23] determined in these older adults and to a greater extent in 
the obese. Additionally, they align with the decrease in skeletal 
muscle mass with age [12] as observed in this research (not 
shown). This behavior is not only physiological with aging, where 
hormonal changes occur, an increase in catabolic processes, and 
a decrease in anabolic processes, which constitute risk factors 
for the development of disease. It can be accelerated by type 2 
diabetes mellitus (T2DM), hypertension (HTA), or sarcopenic 
obesity (SO), and they impact the decrease in muscle mass and 
muscle functionality [7,24]. Those at greater risk of developing 
cardiovascular diseases include the obese, due to the decrease 
in strength and the increase in stiffness of blood vessels [23]. 
In this study, the majority of older adults at risk of sarcopenia 
or sarcopenic. They presented obesity sarcopenia (23.8%), 
hypertension (52.6%), type 2 diabetes mellitus (21.1%), ischemic 
heart disease (3.5%), and these increased with the stage of 
the disease. These results are important for establishing the 
treatment of the disease according to nutritional status, from the 
risk of the disease and preventing it from progressing to another 
stage, with possible follow-up in primary health care. The risk 
of sarcopenia was higher in obese women and the decrease in 
strength predominated in both sexes. The disease was more 
prevalent in men with presarcopenia and sarcopenia stages, and 
these in different proportions by nutritional status in both sexes, 
regardless of cultural level, lifestyle gender, and work activity they 
develop, but dependent on lifestyle, without planned physical 
activity.
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