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Introduction 

In Mexico, statistics indicate that there are 12.4 million people over 60 years of 
age, which represents 10.4% of the country's total population (1). This 

accelerated increase in the elderly population in Mexico makes its management 

more complex, so it is a priority to identify needs and risks; thus, providing care 
with humane and comprehensive quality (2). However, aging is a progressive, 

intrinsic, and universal process that over time occurs in all living beings as a 

result of the interaction of the individual's genetics and their environment, leading 
to functional losses (3). A physical change associated with functional loss is 

sarcopenia. This is defined as a muscle disease that can be acute or chronic, 

characterized by decreased muscle strength, low muscle mass and/or lower 
physical performance, which is related to increased morbidity and mortality (4). 

This condition leads to a decrease in muscle mass due to a reduction in both 

the size and number of type II muscle fibers. As a result, individuals exhibit lower 
concentrations of myoglobin, capillaries, and mitochondria while possessing a 

high glycolytic capacity. Likewise, it presents an infiltration by fat and 

connective tissue and a decrease in the capillary/fiber ratio that alters the supply 
of nutrients from the bloodstream to the muscle fiber (5). On the other hand, the 

prevalence of sarcopenia increases with age, both in men and women, regardless 

of ethnicity; however, it is considered to be typical of the elderly. It is known that 
the decrease in muscle mass begins between the ages of 20 and 30, with a loss of 

about 20% at age 50, and various studies indicate that 50% of people over 80 

suffer from sarcopenia (6). 

In this regard, sarcopenia continues to be an important clinical problem that 

impacts millions of older adults (7). One of the significant impacts is on the 

quality of life (QoL), affecting an individual's ability to cope with this condition. 
Studying it from the perspective of physical function and physical role within the 

QoL components in the elderly highlights their ability to adapt to ongoing 

functional changes. The signs of sarcopenia contribute to limitations in 
performing daily living activities or instrumental tasks, providing valuable 

insights into certain diseases and the overall health status of patients. Therefore, 

its analysis plays a crucial role in clinical decision-making (8,9).  
Another key effect is on functional capacity, which is assessed by evaluating 

daily living activities to monitor changes over time. It is also the most reliable 

indicator for determining the health status of an older adult, as it encompasses 
biological, psychological, and social interactions. Functional capacity is the most 

accurate reflection of an individual’s overall integrity during aging (3). The 

importance of studying this variable starts from assessing the physical impact that 
affects activities of daily living or instrumental activities, which can be modified 

by the decrease in strength, muscle mass, and physical performance. 

For this reason, nursing professionals must focus on promoting successful 
aging through a comprehensive approach. In addition to addressing health 

aspects, factors such as personal well-being, functionality, and environmental 
influences on pathology should be considered. This approach facilitates 

continued personal development (10). Furthermore, the assessment of sarcopenia 

is essential for identifying risks, allowing for the implementation of preventive 
measures to avoid further deterioration. Therefore, it should be incorporated into 

routine clinical practice and serve as a fundamental pillar of nursing care. 

Conducting studies in this area is vital, as the findings will support the 
development of evidence-based proposals and intervention strategies for elderly 

adaptation. 

Therefore, the objective of the study was to determine the modeling of the 
effect of sarcopenia on the functional capacity and the physical components of 

the QoL related to health in older adults from Saltillo, Coahuila, Mexico. 

 

Methods 

Design and study sample 

The design of this research is predictive correlational design because of the 
prediction of the causal relationships between the variables (11). The study 

population was 500 older adults who attended the six clubs for older adults in 

Saltillo, Mexico. The sample of 144 older adults was determined with G*power 
3.11 software, by simple sampling with a confidence level of 95%, margin of 
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error of 5% and proportion of 15% (12). Adults 60 years of age or older were 

included, without cognitive impairment determined with the Pfeiffer instrument, 

and without neurological, motor, or neuromuscular deficits diagnosed by a 
physician prior to the study. 

Measurements 

Sociodemographic and clinical data  

This questionnaire was prepared by the author and has questions that allowed 
characterizing the population with data such as sex, age, educational level, and 

anthropometric characteristics such as weight, height, body mass index (BMI), 

muscle mass, fat mass, waist circumference, calf circumference, and grip 
strength. 

Sarcopenia 

To measure the sarcopenia variable, the Simple Questionnaire to Rapidly 

Diagnose Sarcopenia (SARC-F scale) elaborated by Parra et al. was applied. It 
was validated in the older adult population of Mexico City with a Cronbach's 

alpha of 0.64, which was made up of five items that rate their intensity differently 

(Strength, assistance to walk, ability to get up from a chair, ability to climb stairs, 
falls). The score ranges from 0 to 10 points, indicating that greater than 4 points 

there is presence of Sarcopenia and less than 4 points indicates normal results 

(13,14). 
Physical components of QoL 

The physical function and physical role subscales of the SF-36 were used to 

measure the physical component, validated by Sánchez et al. in adults and older 
adults in the northern region of Mexico with Cronbach's Alpha of 0.94. The 

response format follows a Likert scale, ranging from "nothing" to "a lot," with 
scores from 1 to 5. According to the scale, lower scores indicate better health-

related quality of life (HRQoL) in the physical components. However, for the 

purposes of this research, the measurement was inverted-higher scores indicate 
better physical components of HRQoL (15).  

It was determined through the basic and instrumental activities of daily life. 

The functionality index was used to perform the BADL validated by Cabañero-
Martínez et al (2009), which assesses the autonomy that the person has to perform 

basic activities in a dependent or independent manner. Your score ranges from 0 

(Completely dependent) to 100 points (Completely independent). It contains 10 
questions with answers of two to four options per question, the cut-off points are 

<20 = total dependency, 20-40 = severe dependency, 45-55 = moderate 

dependency, and >60 = mild dependency, the score is by intervals five points; 
Cronbach's alpha is 0.86. For this study, it will be determined that the higher the 

score, the greater the independence (16). 

The instrumental activities of daily living (IADL) were assessed using the 
Lawton-Brody scale, Spanish version. It was used to evaluate the functional 

capacity to carry out instrumental activities through eight items with values of 1 

= independent and 0 = dependent. The score goes from 0 to 8, the cut-off points 
are 0-1: total dependence, 2-3: severe dependence, 4-5: moderate dependence, 6-

7: light dependence and 8 autonomous, whose Cronbach's alpha coefficient was 

0.94 (17-19). 

Body composition 

Muscle mass was determined based on the European Consent and whose 

appendicular skeletal muscle mass formula (MMEA) kg = 0.215 × calf 

circumference (cm) + 0.093 × hand grip strength (kg) + 0.061 × weight (kg). + 
3.637 × sex + 0.112 × height (cm) - 16.449; where sex: male =1; female =0 (20). 

Muscle strength was performed with digital dynamometer, which procedure 

is observed in Appendix H; however, the EWGSOP (European Working Group 
on Sarcopenia in the Elderly) establishes the following cut-off points to detect 

risk of sarcopenia: women (<20 kg of grip strength) and men (<30 kg of grip 

strength) (21). 

Gait speed was measured based on the subsection of the Short Physical 

Performance Battery (SPPB) scale, validated by Cruz et al. (Cronbach's Alpha) 

0.76. It is determined through the formula: distance (m)/time (s). For the sample, 
participants walked six meters, with four meters considered for measurement. If 

the walking speed was greater than or equal to 0.8 m/s, the probability of 

sarcopenia increased (21). 
On the other hand, the height was measured with a stadiometer and weight 

with an impedance scale. The BMI was determined using the Quetelet formula 

(weight/height2). BMI classifications were as follows: underweight (<22 kg/m²), 
normal weight (22-27 kg/m²), overweight (27.1-30 kg/m²), and obesity (>30 

kg/m²). Calf circumference was measured using a flexible tape, with a value 

above 31 cm indicating a normal parameter (5). 
In the first instance, six centers for the elderly were invited to participate in 

the study. Once the adults who met the inclusion criteria were identified (Adults 

60 years of age or older were included, without cognitive impairment determined 
with the Pfeiffer instrument, without neurological, motor, or neuromuscular 

deficits diagnosed by a physician prior to the study), an appointment was 

scheduled for their lives. Before data collection, informed consent was obtained. 
Once participants gave their approval, the cognitive impairment assessment 

process began. If a maximum of two errors were recorded on the Pfeiffer 
instrument, the sociodemographic data form was administered. This was 

followed by the assessment of weight, height, BMI, grip strength, calf 

circumference, and gait speed, all of which were documented in the clinical 
characteristics section of the data form. However, once the body composition was 

completed, the SARC-F instrument, physical function, physical role subscales, 

and the BADL and, finally, the Lawton-Brody scale, were applied. 

Statistical analysis 

The information processing of the quantitative data was carried out in the Statistic 
Package for the Social Science (SPSS) software version 20. For statistical 

analysis, frequencies and percentages were used for categorical and ordinal 

variables, while means, medians, and standard deviations were used for 
continuous variables. The normality of continuous variables was assessed using 

the Kolmogorov-Smirnov test. Since the data followed a non-normal distribution 

(p<0.05), non-parametric tests were applied. 
Differences in mean age, body composition, functional capacity, and 

physical components of QoL between older adults with and without risk of 

sarcopenia were analyzed using the Mann-Whitney U test. The Spearman test 
was used for variable correlations, while simple linear regressions determined the 

influence of functional capacity and physical components of QoL on the risk of 

sarcopenia. 
A structural equation model was tested using EQS software version 6.1. The 

chi-square test was used as the statistical indicator. If the significance level was 

p > 0.05, the model was considered to have an adequate statistical fit. Since chi-
square (χ²) is sensitive to sample size, the relative χ² was calculated by dividing 

the adjusted χ² index by the degrees of freedom. A relative χ² value of <5 was 

considered indicative of a good statistical fit. Additionally, statistical goodness-
of-fit indicators suggested an acceptable model fit (χ² = 88.287, df = 77, p = 

0.001, relative χ² = 1.14; BBNFI = 0.91; BBNNFI = 0.96; CFI = 0.96; RMSEA 

= 0.06). These values indicate that the theoretical model is well supported by the 
data. 

 

Results 

The sample consisted of 144 older adults, with ages ranging from 60 to 92 years, 

with a mean of 71.90 years (SD = 7.73 years). Table 1 shows the frequencies of 
the sociodemographic variables, with the majority being women, having a 

primary education level, and being widows. The clinical characteristics of the 

sample are as follows: 26.4% had type 2 diabetes mellitus (T2DM), diagnosed 
between 1 and 39 years of age, and a mean age of 13.84 ± 9.99 years. 

Additionally, 60.4% of the sample had arterial hypertension, with the duration of 

the condition ranging from 1 to 53 years, and a mean age of 15.66 ± 11.94 years. 
Regarding nutritional status, 4.9% were underweight, 33.3% had a normal 

weight, 33.3% were overweight, and 28.5% were obese. Furthermore, 25% were 

below the limit of the musculoskeletal index, 62.5% had low strength, and 65.3% 

had a speed above 0.8 m/s. 

The results indicated that the prevalence of identified sarcopenia was 44.8%. 
The sarcopenia was higher in women with 45.2%, being more frequent in elderly 

widows with 55.9%. Regarding the presence of sarcopenia in people with chronic 

conditions, it was found in 52.9% of older adults with arterial hypertension, as 
well as in 47.4% of adults with T2DM and 43.9% in people with obesity. The 

functional capacity indicated that 32.6% had some degree of dependence on basic 

activities of daily living and 37.5% had some degree of dependence on 
instrumental activities of life. In terms of physical function within the physical 

components of QoL, the activities that most significantly limit older adults 

include bending over or kneeling (19.4%) and climbing multiple flights of stairs 
(15.3%). Conversely, the activities with the highest percentages of non-limitation 

were bathing or dressing (65.4%) and making a moderate effort to push (39.6%). 

Regarding the physical role of the physical components, 8.3% indicated that 
physical health had made their social and/or family activities very difficult. 

Moreover, it had made their usual work very difficult. On the other hand, a higher 

percentage, 41% indicated that the pain had not prevented them from doing their 

usual work at all and 38.9% indicated that their physical health had not caused 

them to completely stop their daily activities. 

 
In Table 2, the results indicate that there is a significant difference in the 

means of the variables age, appendicular skeletal muscle mass, gait speed, grip 

strength, BADL, AIVD, physical function, and physical role among older adults 
with and without risk of sarcopenia (p<0.05). 

 

Table 1. Descriptive statistics of sociodemographic variables (n=114) 

Variable Mean SD Min Max 

Age 71.97 7.70 60.00 92 

Body mass index 28.88 5.11 18.56 47.48 

Appendiceal skeletal muscle mass 15.05 3.34 10.16 26.60 

Calf circumference 33.63 3.47 24.50 3.44 

Walking speed 0.87 0.24 0.37 1.99 

Hilt force 19.18 6.60 6.10 55.30 

Basic activities of daily living 95.03 10.50 40.00 100 

Instrumental activities of daily living 7.09 1.52 1 8.00 

Physical function 31.33 10.29 9 45.00 

Physical role 29.88 9.65 8 40.00 

Sarcopenia points 3.29 2.89 0 10.00 

SD= Standard deviation; Min= Minimum; Max= Maximum 
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Table 3 summarizes the higher signs of sarcopenia, the lower the physical 

function, the lower the physical role, and the lower the functional capacity. The 

results showed that there was a greater sign of sarcopenia, older age, lower 
appendicular skeletal muscle mass, slower walking and less fist strength. Also, it 

was found that the greater the independence and the better QoL from the physical 

components, the less slow walking and greater grip strength. 
Sarcopenia significantly and negatively affected basic activities of daily 

living (r=-0.46, p=0.001). In turn, basic life activities positively and significantly 

affected the physical components of QoL (r=0.54, p=0.001) (Figure 1). 
Moreover, sarcopenia negatively and significantly affected the instrumental 

activities of daily living (r=-0.41, p=0.001) and this, in turn, positively and 

significantly affected the physical components of QoL (r=0.43, p=0.001). The 

model also demonstrated that sarcopenia directly and negatively affected the 
physical components of QoL (r=-0.58, p=0.001). Factor loadings were high and 

statistically significant (p<0.05), indicating convergent construct validity for all 

factors. The statistical goodness-of-fit indicators were acceptable (χ² = 88.287, df 
= 77, p = 0.001, relative χ² = 1.14; BBNFI = 0.91, BBNNFI = 0.96, CFI = 0.96, 

RMSEA = 0.06). All these values suggest that the theoretical model is supported 

by the data. 
 

Table 2. Mann-Whitney U test for anthropometry, clinical data, physical components of HRQOL, and functional capacity for adults with and without risk of sarcopenia (n=144) 

 

Sarcopenian 

n=64 

Without Sarcopenian 

n=80 U Mann Whitney p 

Mean SD SE Mean SD SE 

Age 74.20 7.10 0.98 70.20 7.90 0.79 158.30 0.002 

Body mass index 28.94 5.50 0.68 28.83 4.82 0.53 2542.50 0.944 

Calf circumference 46.50 33.14 0.47 44.55 34.03 0.35 2121.50 0.078 

MMEA 14.54 03.63 0.45 15.46 3.22 0.36 2012.00 0.028 

Walking speed m/s 00.74 0.20 0.02 0 .98 0.22 0.02 1094.00 <0.001 

Hilt force 16.95 6.07 0.75 20.97 5.49 0.72 1563.50 <0.001 

ABVD 90.54 14.00 1.75 98.62 3.72 0.41 1528.50 <0.001 

AIVD 06.51 1.91 0.23 07.55 0.89 0.10 1771.50 < 0.001 

Physical function 24.70 8.92 1.11 36.63 8.02 0.89 864.50 <0.001 

Physical role and pain 24.89 9.18 1.14 33.87 8.07 0.90 1169.00 <0.001 

SD= Standard Deviation; MMEA: Masa Musculoesqueletico Apendicular; ABVD: Actividades Básicas De La Vida Diaria; AIVD: Actividades Instrumentales De La Vida Diaria; 

HRQOL: Physical components of QoL related to health 

 

 

Table 3. Spearman's coefficient of relationship for the study variables (n=144) 

Variables 1 2 3 4 5 6 7 8 9 10 11 

Age 1 - - - - - - - - - - 

Sarcopenia 
0.262** 

(0.001) 
1 - - - - - - - - - 

Physical function 
-0.307** 

(0.001) 

-0.688** 

(0.001) 
1 - - - - - - - - 

Physical role and pain 
-0.175* 

(0.035) 

-0.545** 

(0.001) 

0.729** 

(0.001) 
1 - - - - - - - 

ABVD /Abasicas 
-0.347** 

(0.001) 

-0.512** 

(0.001) 

-0.519** 

(0.001) 

0.480** 

(0.001) 
1 - - - - - - 

AIVD /A instrument 
-0.437** 

(0.001) 

-0.368** 

(0.001) 

0.359** 

(0.001) 

0.338** 

(0.001) 

0.464** 

(0.001) 
1 - - - - - 

MMEA 
-0.303** 

(0.001) 

-0.182* 

(0.029) 

0.185* 

(0.027) 

0.135 

(0.107) 

0.183* 

(0.028) 

0.040 

(0.637) 
1 - - - - 

Walking speed (m/s) 
0.228** 

(0.006) 

0.520** 

(0.000) 

-0.483** 

(0.001) 

-0.303** 

(0.001) 

-0.361** 

(0.001) 

-0.294** 

(0.001) 

-0.254** 

(0.002) 
1 - - - 

Hilt force 
-0.337** 

(.001) 

-0.370** 

(0.001) 

0.406** 

(0.001) 

0.305** 

(0.001) 

0.342** 

(0.001) 

0.195* 

(0.019) 

0.628** 

(0.001) 

-0.361** 

(0.001) 
1 - - 

Calf circumference 
-0.379** 

(0.001) 

-0.089 

(0.291) 

0.130 

(0.122) 

0.124 

(0.139) 

0.044 

(0.602) 

0.135 

(0.107) 

0.576** 

(0.001) 

-0.185* 

(0.026) 

0.363** 

(0.001) 
1 - 

Body mass index 
-0.429** 

(0.001) 

0.030 

(0.725) 

-0.060 

(0.477) 

-0.030 

(0.722) 

0.113 

(0.176) 

0.168* 

(0.044) 

-0.182* 

(0.029) 

-0.003 

(0.973) 

0.155 

(0.064) 

0.653** 

(0.001) 
1 

Fuente: Cédula de datos, SARC-F, componentes físicos de SF36, Katz- Barthel index, Lawton-Brody scale 

Note: ABVD= actividades básicas de la vida diaria, AIVD= actividades instrumentales de la vida diaria, MMEA= masa musculoesquelético apendicular, *p<0.005; **p<0.001 

 

 

 

Figure 1. Structural model of sarcopenia, basic activities of daily living, instrumental activities of daily living, and physical components of QoL (χ2 =88.287, df =77, p=0.001, relative 

χ2=1.14, BBNFI=0.91; BBNNFI=0.96; CFI=0.96, RMSEA=0.06). 
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Discussion 

The objective of this study was to determine the influence of sarcopenia risk on 

the physical components of QoL and functional capacity in older adults. The 

results serve as a key reference for nursing professionals to identify risks that 

impact the health status of this vulnerable group. 

In this study, the risk of sarcopenia was present at 44.8%, being higher than 
the results reported by Carrillo-Vega et al. (2022) at 31%, Meng et al. (2024) at 

20.7%, and Veronose et al. (2024), who identified a prevalence of 25.72%. These 

findings highlight sarcopenia as an emerging area of geriatrics, particularly 
relevant in addressing functional impairment and dependency, which affect a 

significant portion of the aging population (22-25). The current investigation 

revealed that BMI is at the overweight level, which is higher compared to the 
studies conducted by Aiken et al. (2024) and Fantin et al. (2024) who found levels 

of overweight in their sample. In Mexico, obesity is considered a major public 

health issue due to its association with an increased risk of chronic diseases, 
which in turn raises the likelihood of developing sarcopenia (26,27). In this study, 

the participants had a normal calf circumference, with results lower than those 

reported by Kusaka et al. (2017) but slightly higher than those of Kim et al. 
(2018). This variation is likely due to the established link between calf 

circumference and sarcopenia (28,29). 

  Gait speed in this study was found to be above the normal threshold. The 

result presented above is lower than that presented by Álvares-Bustos et al. 

(2024); however, it was higher than the result found in the study conducted by 

Fantin et al. (2017). The foregoing is due to the modification of the body 
composition of the elderly; it impacts usual walking speed due to the decrease in 

strength in the lower extremities (27,30,31).  Considering the grip strength, a low 

force was found in this sample, which is lower than that cited by Hua et al. (2016), 
as well as much lower than what was found in the study carried out by Iwatmoto 

et al. (2017) (32,33). Mean below normal parameters indicate changes in skeletal 

muscle mass cause changes in upper extremity muscle tissue (34). 
Correspondingly, the grip strength in Mexico was lower compared to studies from 

other countries. 

Regarding appendicular skeletal muscle mass, the mean was 15.05 kg. 
Compared to other studies, this value was lower. For instance, in the study by 

Sun et al. (2024), the average muscle mass in older adults was 21.98 kg, while 

Moon et al. (2018) reported an average of 19.5 kg for men and 12.9 kg for 
women. This decline in muscle mass may be associated with structural and 

functional changes in muscle tissue (35,36). However, the BADL indicated a 

mean of 95.03 points. These results were lower than what was reported by 

Carrillo-Vega et al. (2024) with a mean of 99.36 points. Moreover, they were 

higher than those obtained by Moon et al. (2018) with a mean of 40.6 (23,36). In 

older adults, there are various factors such as the presence of decreased muscle 
mass and fist strength. This leads to difficulty in performing BADL; thereby 

increasing the risk of dependency (37). 

In terms of instrumental activities of daily living (IADL), the average score 
in this sample was 7.09 points, which was lower than the results reported by 

Castillo (2017) and Jun et al. (2022) (38,39). The explanation of BADL and 

AIVD indicates that the presence of sarcopenia translates into a decrease in 
functional capacity that leads to the risk of various geriatric syndromes, such as 

the risk of frailty and an increase in disability (40). On the other hand, the physical 
components of the health-related QoL reflected an average of 31.33 for physical 

function and 29.88 for physical role; however, they are lower than what was 

reported by Silva et al. (2016), with a mean of 65 for the physical function and 
65.46 for the physical role. Sánchez-García et al. (2017) reported a mean of 74.4 

for the physical function and 65.1 for the physical role (41,42). Overall, the study 

found that as the signs of sarcopenia increased, physical function and physical 

role decreased. These results are similar to what was reported by Manrique-

Espinoza et al. (2017) and Silva et al. (2016) (42,43). This explains the physical 

impact of muscle loss and its symptoms on the difficulty of performing physical 
activities that interfere with life. 

The sarcopenia model influences the physical components of QoL and 

functional capacity by 51.1%. These results are consistent with other studies (44) 
which found that patients with sarcopenia experienced a decline in QoL within 

the physical domain and an increase in physical dependence. This occurs because 

the signs of sarcopenia lead to limitations in performing both daily living and 
instrumental activities, which are essential for maintaining a good perception of 

QoL. These limitations modify habits, daily activities, and leisure (8). 

These findings have significant implications for nursing practice, 
highlighting the importance of early detection of factors affecting older adults, 

such as sarcopenia. Therefore, future interventions are necessary to promote 

activities that enhance muscle strength, muscle mass, and physical performance, 
ultimately preventing deterioration in QoL components and functional capacity. 

Although the relatively small sample size was sufficient to validate the statistical 

models, it may limit the generalizability of the findings. Additionally, one of the 

study’s limitations is the inability to generalize its results. Furthermore, economic 

status and depression were not considered confounding variables, which may 

have influenced the outcomes. It is suggested to increase the sample size and 
conduct the study in other areas of Mexico. Likewise, it is suggested to detect 

muscle mass with the dual-energy X-ray absorptiometry (DXA) as the gold 

standard, and apply the SPPB assessment instrument to assess physical 
performance. 

Conclusion 

Sarcopenia negatively affects approximately half of the physical components of 

QoL and functional capacity, making it a predictive factor. These findings will 

serve as a foundation for future research on sarcopenia in the state of Coahuila, 

Mexico, and will support nursing interventions focused on its prevention, aiming 

to reduce its impact on the QoL and functional capacity of the elderly. Future 
research can explore effective interventions to prevent or delay sarcopenia in 

older Mexican adults, including exercise programs, personalized nutrition, and 

pharmacological therapies. It may be valuable to assess the influence of 
psychosocial factors, such as social support and mental health, on physical and 

functional QoL. Additionally, longitudinal studies can examine how changes in 

sarcopenia affect functionality and QoL in the long term. 
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