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RESUMEN 

 
INTRODUCCION: La esperanza de vida a nivel mundial está aumentando 

debido a las nuevas tecnologías y avances médicos. Sin embargo el 

envejecimiento es irreversible y puede afectar el funcionamiento cognitivo 

normal, es decir, la capacidad mental involucrada en la memoria, la atención, 

entre otras. Las personas de edad avanzada también experimentan la pérdida 

de masa muscular, lo que se conoce como dinapenia. 

MÉTODO: El estudio descriptivo transversal tuvo como objetivo analizar la 

asociación entre fuerza prensil y deterioro cognitivo en mujeres 

posmenopáusicas de sectores urbano-marginales de Guayaquil, Ecuador. Se 

usó un dinamómetro marca Jamar para medir la fuerza prensil. El Test de 

Pfieffer para predecir el deterioro cognitivo. Además una balanza (Seca 813) 

y un estadiómetro (Seca 213).  

RESULTADOS: El 51,4% (n=90) de las personas tenía un funcionamiento 

intelectual intacto, se informó deterioro cognitivo leve en el 20,6% (n=36), se 

diagnosticó deterioro cognitivo moderado en el 15,4% (n=27). ), y se informó 

deterioro cognitivo grave en el 12,6% (n=22). Además, las mujeres que tenían 

menos masa muscular tenían más probabilidades de sufrir algún tipo de 

deterioro cognitivo. 

CONCLUSIÓN: En resumen, existe una asociación entre el deterioro cognitivo 

y la fuerza prensil de las mujeres posmenopáusicas. Por lo tanto, se propone 

que sean valoraciones evaluadas en consultas nutricionales para prevenir 

comorbilidades. 

 
 

 
Palabras Claves: envejecimiento, posmenopausia, mujeres, fuerza 

muscular, disfunción cognitiva, demencia
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ABSTRACT 
 

 
INTRODUCTION: Worldwide life expectancy is rising for new technologies 

and medical advances. However aging is irreversible and can affect the 

normal cognitive functioning, which refers to mental capacity involved on 

memory, attention, among others. Aged individuals also experiment the loss 

of muscle mass, which is understood as dinapenia. 

METHOD: The objective of the cross-sectional descriptive study was to 

analyze the association between grip strength and cognitive impairment in 

postmenopausal women from urban-marginal sectors of Guayaquil, Ecuador. 

A Jamar dynamometer was used to measure grip strength. The Pfieffer Test 

to predict cognitive impairment. In addition to a scale (Seca 813) and a 

stadiometer (Seca 213). 

RESULTS: Only 24.5% of participants (n=42) presented nutritional risk 

associated with low weight, BMI, lean mass, appendicular muscle mass 

(p<0.05). The decrease in AIC/MM showed significant correlation with 

nutritional risk (p<0.05). 

CONCLUSION: In summary, there is an association between handgrip 

strength and cognitive impairment in postmenopausal women. Therefore, it is 

proposed muscle strength and cognitive functioning should be evaluated on 

nutritional appointments, in order to prevent comorbities. 

 
Key words:   aging, postmenopause, muscle strength,  cognitive dysfunction, 

dementia.
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INTRODUCCIÓN 

 
Worldwide life expectancy is rising due to advances in medical therapies 

preventing infectious and chronic diseases. Ecuador has the third highest 

value for the region, with women reaching 80 years of age (1). Nonetheless, 

the elderly population is growing globally, especially in Latin 

America, considered an important economic, sanitary, workforce, and demog

raphic issue (2). The aged population is rising, in 2022 more than 1,500.000 

inhabitants were 65 and over and 53.6% were women (3).  

Aging is considered an innate, progressive, and irreversible process that can 

affect vitalcognitive functions (4). Cognitive function refers to the mental 

processes involved in reasoning, manipulating data, and acquiring knowledge, 

which are reflected in the domains of perception, memory, learning, attention, 

decision-making, and language skills among others (5). As a result of these 

changes in cognitive function, the risk of cognitive impairment (CI) increases 

with age. (4,6). Increasing life expectancy is not the same as health 

expectancy, healthy patterns are important for successful aging including 

healthy diet patterns and exercise (7). 

On the other hand, aging also accelerates the loss of muscle function, eviden

ced by lowhandgrip strength (HGS) (8). Low muscle mass function is also 

known as “dynapenia” (9). Both CI and dynapenia not only share the same 

outcomes as frailty, increased days of hospitalization, and higher mortality but 

also share similar pathological pathways (10,11). 

HGS measurement has recently been proposed as a new vital sign because i

t’s a practical,easy, and available cheap way to evaluate muscle strength in 

communities and health care centers (12). The initial decline in HGS could be 

relatedto muscle mass loss, but the succession islinked to neurological 

components. HGS can be used to monitor the progression of individuals with 

a diagnosis of mental decline (13). Recent national reports have documented 

the measurements of HGS in the elderly population (14, 15).  

There is data regardless of the association between HGS and CI, the data ex

amine the directionality relationship between them involving sociodemographic 
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location and methodology of measurement(16). This study aimed to analyze 

the association between HGS and CI in postmenopausal women of community 

dwellings from Guayaquil, Ecuador. 
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DESARROLLO 

 
1.1 DISCUSIÓN 

 

The present study investigated the possible association between cognitive 

functioning and HGS in community-dwelling postmenopausal. Our data 

showed that more than half of the participants have intact cognitive function, 

12.6% who had only completed elementary school presented severe cognitive 

impairment. Rikos et al. found that half of the sample had a normal cognitive 

function, but more than 10% had a type of CI; however, their findings included 

both sexes (21). Individuals with lower HGS were prone to the risk of cognitive 

decline, whereas participants with intact intellectual functioning had higher 

handgrip strength. There is sufficient data, regarding of the connection 

between low HGS and cognitive impairment (22–24). Therefore, it can be 

inferred that the preservation of muscle strength could delay the loss of 

cognitive function. Lately, low HGS has been a predictor of unhealthy issues 

because of its associations with increased days of hospitalizations, adverse 

nutritional status, higher rates of mortality, and poor quality of life (12). Based 

on the guidelines from European Working Group on Sarcopenia in Older 

People consensus (EWGSOP2) there is a high prevalence of dynapenia (19). 

Muscle strength should be constantly evaluated to detect early signs of CI. It 

is suggested that women are more likely to have CI than men. A 

comprehensive analysis of cognitive impairment in U.S. population age 50 and 

older reported that 2/3 of Americans citizens refer some level of CI at 70 years 

old. Dementia lifetime risk is for women 37% and mean age at onset 83 (79) 

years (25). The possible reason could be the drop-in estrogen levels at 

menopause, or even longer life expectancy in women, or perhaps a cognitive 

background in men that functions as a barrier against cognitive loss (26). 

Furthermore, concurrent conditions like depression and an elevated risk of 

dementia, particularly after menopause, that disproportionately affect women 

also coexist with cognitive impairment (27). 
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Some factors can influence the cognitive level, such as culture, economy, 

education, and country development(28),(29). In the present study, more than 

half of the participants studied until elementary school. Either way, there is a 

correlation between decreased memory function and women's lower access to 

schooling relative to men. In this instance, education appears to be a preventive 

measure against cognitive aging (30). The socioeconomic circumstances of more 

developed nations, greater educational and professional opportunities, lifestyle 

choices, and physical activity through excellent health and life quality are all 

potential  protective factors  in this regard. 

 

The limitations are: the study was carried out in a small sample of community 

dwelling postmenopausal women from and the results have to be carefully 

interpreted. Another limitation is that this study was led only in one city. However, 

the research found a correlation between cognitive function and handgrip 

strength in postmenopausal women. Several studies had similar results in other 

regions. It could be interesting to evaluate a bigger population around the country. 
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1.1  METODOLOGÍA 

 
1.1.1 Participantes 

 
The present cross-sectional study was carried out between November 2019 and 

December 2020. Healthy community-dwelling postmenopausal women living in 

urban-marginal areas of Guayaquil, Ecuador, were randomly recruited. The 

present study was approved by the Ethics Committee for Research in Humans 

of the “Hospital Clínica Kennedy”, Guayaquil, Ecuador (CEISH No: HCK- 

CEISH-19-0038, June 21, 2019) and complies with the Declaration of Helsinki. 

All participants were informed of the study, its aims, and used tools, after which 

they provided written consent for participation. 

Inclusion criteria: female individuals over 50 years of age and have expressed 

their will to participate in the survey, live around the community facilities, and 

perform all the tests. Exclusion criteria: Incapacity to understand and sign the 

informed consent, incapacity to perform all the tests, institutionalized individuals, 

being diagnosed with advance dementia, severe mental disorders, use of 

psychotropic medication, functional dependence, current malignancy, chronic 

obstructive pulmonary disease, or hand functional limitations such as 

osteoarthritis. 

The sample was obtained through open-call in health services performed in 

urban-marginal community medical facilities: Isla Trinitaria (Nuestra Señora de 

la Visitación), Cooperativa 25 de Julio, and Mapasingue (Fundación Obra de 

Dios). 

All the procedures, tests, and interviews were performed by trained personnel 

like nutritionists and physical therapists as anthropometric measurements 

(including body composition) and handgrip assessments. 

Sociodemographic data: were self-reported with a standardized questionnaire 

that evaluated ethnicity (caucasian, mestizo, afro-Ecuadorian, native people), 

marital status (married, single, divorced, widowed), education level 

(unschooled, elementary school, high school, higher education) and urban or 

rural area. 

1.1.2 Colección de data 
Postmenopausal condition: registered according to stages of Reproductive 
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Aging Workshop criteria as the continuous cessation of menstrual periods and 

approximately one year of amenorrhea without any other medical condition 

(17). 

Handgrip Strength: registered in kg using a Jamar Hydraulic mechanical 

dynamometer (Lafayette model). Protocol was established based on the 

American Society of Hand Therapists (ASHT) recommendations, all 

individuals performed the HGS procedure in a sitting position with a chair 

without extremity support, the elbow flexed at 90 degrees (18). and all 

participants received previous instructions regardless of the HGS 

measurement. The cut-off point for low HGS was considered < 17 kg in women 

according to the revised algorithm The European Working Group on 

Sarcopenia in Older People (EWGSOP2) (19). 

Cognitive impairment: Cognitive functioning was catalogued using the 

Pfeiffer test, also established as the Short Portable Mental Status 

Questionnaire (SPMSQ). It is a simple questionnaire which objective is to 

recognize a type of cognitive impairment. It includes 10 questions that 

evaluated various features of cognitive functioning, such as orientation, 

memory, calculation, and language. The final interpretation consists of normal 

cognitive function (score of 0-2 mistakes), mild cognitive impairment (score of 

3-4 mistakes), moderate cognitive impairment (score of 5-7 mistakes), and 

severe cognitive impairment (score of 8-10 mistakes). This screening was 

designed to predict a certain level of cognitive impairment which is a risk factor 

for Alzheimer's or dementia (20). 

Statistical analysis: SPSS version 25 software was used. Results were 

presented using mean and standard deviation for quantitative variables and 

absolute and relative for frequencies qualitative variables. The Kolmogorov-

Smirnov test was used to assess the normality of data distribution. Spearman's 

correlation coefficient was used to determine the association between 

variables. The level of statistical significance considered for the study was p < 

0.05. 

 

1.2 RESULTADOS 

 
One hundred seventy-five postmenopausal women agreed to participate and 

met all the inclusion criteria, thus completing all the procedures and being 
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included in the final analysis. The participants’ mean age was 72.3 (±12.2) 

years. The sociodemographic characteristics are summarized in Table 1. The 

majority (69.7%, n=122), identified themselves as mestizos. Most participants 

(53.1%, n=93) were single or married. Regarding their level of education, 54.9% 

(n=97) completed elementary school. Lastly, 62.3% (n=93) of the participants 

came from urban- marginal areas. 

The main results are outlined in Table 2. 51.4% (n=90) of the individuals 

presented intact intellectual functioning, mild cognitive impairment was reported 

in 20.6% (n=36), moderate cognitive impairment was diagnosis in 15.4% (n=27), 

and severe CI was reported in 12.6% (n=22). 

 

Tabla 1. Características sociodemográficas y 

antropométricas de la población 

 

 Total Mean (M) Standard 
deviation (SD) 

Age 175 72.34 12.26 

 

 

 

 

Ethnicity 

Mestizo 122 (69.7%)  

Afroamerican 24 (13.7%)  

Caucasian 16 (9.1%)  

Indigenous 13 (7.4%)  

Montubio 0 (0.0%)  

 

 

 

 

Civil Status 

Single 48 (27.4%)  

Married 45 (25.7%)  

Widow 50 (28.6%)  

Divorced 18 (10.3%)  

Unmarried 
union 

14 (8.0%)  

 

 

 

 

 

Education 
level 

Illiterate 45 (25.7%)  

Elementary 
school 

97 (55.4%)  

High school 28 (16.0%)  

University 5 (2.9%)  

Degree 0 (0.0%)  

 

 

Urban 57 (32.6%)  

Marginal 9 (5.1%)  
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Tabla 2. Resultados del Test de Pfieffer. 

Diagnose Frequency Percentag

e 

Mild cognitive 

impairment 

36 20.6

% 

Moderate 

cognitive 

impairment 

27 15.4

% 

Severe 

cognitive 

impairment 

22 12.6

% 

Intact 

intellectual 

functioning 

90 51.4

% 

 

 

 

 

Procedence 

Weight   63 14.1 

Height  1.4 0.08 

Dx IMC Desnutrición 
severa 

1 (0.5%)  

 Desnutrición 
moderada 

2 (1.1%)  

 Desnutrición 
leve 

18 (10.2%)  

 Normopeso 24 (13.7%)  

 Sobrepeso 70 (40%)  

 Obesidad 
grado I 

40 (22.8%)  

 Obesidad 
grado II 

16 (9.1%)  

 Obesidad 
grado III 

4 (2.2%)  

Handgrip 
measurement 

Low 116 (66.2%)  

Normal 59 (33.7%)  
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Tabla 3. Promedio de fuerza prensil en mano.  

Total Mean Standard deviation 

(SD) 

175 14.94 6.14 

 

 

 

Figure 1 shows the association between HGS and cognitive diagnosis. 

Postmenopausal women who scored low HGS were more prone to have a type 

of CI and showed a higher probability of risk of cognitive decline (p<0.001). 

 

 

 

 

 

 

 

 

 

 

 

 

Gráfico 1. Correlación entre el Test de Pfieffer y deterioro cognitivo. 
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CONCLUSIONES 

 
In conclusion, there is an association between CI and handgrip strength values. 

The lowest score in HGS are related with the poorest diagnosis with CI. It could be 

interesting that this kind of anthropometric evaluation is used not only to probably 

diagnosis sarcopenia, but also CI.
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