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Abstract

Introduction: Mild cognitive impairment (MCI) is characterized by subjective memory complaints and is 
considered an intermediate stage between normal and pathological cognitive function. The decline in cog-
nitive function may be associated with low functional performance and alterations in body composition in 
older adults. Objective: To assess muscle strength, lower extremity functional performance and body com-
position in elderly women with MCI. Methods: Forty-three elderly women (aged 60-80 years) participated 
in the study. Participants were divided into two groups: elderly women with MCI (n = 19) and elderly wom-
en without MCI (n = 24). To diagnose MCI, we used the instruments proposed by Petersen et al. According 
to it, the subjects had to have memory complaints that had no effects on basic or instrumental activities of 
daily living. Muscle strength was assessed via palmar grip strength (PGS) using a dynamometer (Jamar®) 
and knee extension strength (KES) was assessed using the one-repetition maximum test (1-RM). Lower ex-
tremity (LE) functional performance was assessed using the Short Physical Performance Battery (SPPB) and 
body composition was measured using biometrical impedance analysis (Biodynamics Model 310). Results: 
There was a significant difference in muscle strength between groups. The group with MCI had lower PGS 
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Introduction

Cognitive alterations, such as the forgetting of re-
cent events, difficulties in performing calculations or 
an attention deficit, may be observed in aging and are 
often considered ‘natural’ and inherent to aging (1). 
More significant cognitive impairment leads to func-
tional impairment, including mental functioning such 
as storing information, reasoning, remembering, and 
responding to external stimuli (2). 

Mild Cognitive Impairment (MCI) refers to cogni-
tive decline that is greater than that expected for an 
individual’s age and educational level. MCI is more 
predominant in females than males, usually occurs 
in people aged 60 years or older, and often evolves 

to dementia conditions and diseases, especially to 
Alzheimer’s disease. Prevalence is estimated at 3.2% 
in people aged 60 years; 6% in people aged 65-79; 
and 15% in people aged 75-95 (3 – 7). 

There are reports in the literature that individu-
als with MCI may exhibit some or no impairment in 
the performance of daily life activities such as climb-
ing stairs or manipulating objects (8, 9). Some stud-
ies have shown that cognitive impairment, such as 
memory alteration and executive dysfunction, may be 
even more detrimental to an individual’s functional 
capacity (8 – 11). Notwithstanding, it remains unclear 
which functional losses occur in this population or 
whether these people exhibit differences in muscle 

(p = 0.002) and KES (p = 0.002), when compared to their counterparts. No significant difference between 
groups was found for the other variables, like SPPB and body composition. We found a positive, significant 
correlation between SPPB and KES (r = 0.55; p = 0.0001),  SPPB and PGS (r = 0.37; p = 0.0155), KES and PGS 
(r = 0.59; p < 0.0001), and between lean mass and PGS (r = 0.36; p = 0.0184). Conclusion: Elderly women 
with MCI show reduced LE muscle strength and PGS, but no differences between groups were found for LE 
functional performance and body composition.

Keywords: Muscle Strength. Body Composition. Mild Cognitive Impairment. Elderly.

Resumo

Introdução: O Comprometimento Cognitivo Leve (CCL) é caracterizado pela presença de queixas subjetivas de 
memória, sendo considerado um estágio entre a função cognitiva normal e a patológica. O declínio das funções 
cognitivas pode estar relacionado ao baixo desempenho funcional e a alteração da composição corporal em 
idosos. Objetivo: Avaliar a força muscular, o desempenho funcional de membros inferiores e a composição 
corporal de idosas com CCL. Métodos: participaram do estudo 43 idosas que foram divididas em 2 grupos, 
sendo 19 idosas com CCL e 24 idosas sem CCL, a idade variou de 60 a 80 anos. Para diagnóstico do CCL utilizou-
-se os instrumentos propostos por Petersenet al, no qual a idosa deveria apresentar queixas de memória, sem 
repercussões nas atividades básicas e instrumentais de vida diária.A força muscular foi avaliada pela força de 
preensão palmar (FPP) utilizando o dinamômetro (Jamar®) e a força extensora do joelho (FEJ) pelo movimen-
to de 1 repetição máxima (1-RM). O desempenho funcional de membros inferiores (MMII) foi avaliado pelo 
instrumento Short Physical Performance Battery (SPPB) e a composição corporal pela ImpedânciaBioelétrica 
(Biodynamics Model 310). Resultados: Foi encontrada diferença significativa na força muscular entre os gru-
pos, sendo que o grupo de idosas com CCL apresentou menor FPP (p = 0,002) e menor FEJ (p = 0,002). As de-
mais variáveis como SPPB e a composição corporal não apresentaram diferença significativa entre os grupos. 
Quanto às correlações, obteve-se correlação positiva significativa entre o SPPB e a FEJ (r = 0,55; p = 0,0001), o 
SPPB e a FPP (r = 0,37; p = 0,0155), a FEJ e a FPP (r = 0,59; p < 0,0001), e entre a massa magra e a FPP (r = 0,36; 
p = 0,0184). Conclusão: A força muscular dos MMII e a FPP estão diminuídas nas idosas com CCL, diferente-
mente do desempenho funcional de MMII e da composição corporal que não foram diferentes entre os grupos.

Palavras-chave: Força Muscular. Composição Corporal. Comprometimento Cognitivo Leve. Idosos.
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strength or body composition, which are variables 
that may affect their functional capacity.

Given the above, this study aimed to assess muscle 
strength, lower extremity functional performance 
and body composition in elderly women with MCI.

Methods

This was an observational study with cross-sec-
tional design. The methodological design used a con-
venience sample selected in Brasília, DF, Brazil, and 
surrounding municipalities, from the Unidade Mista 
de Saúde of Taguatinga, DF (UMST), a referral outpa-
tient clinic for geriatrics and gerontology of the State 
Department of Health of the Federal District, and 
the Centro de Convivência do Idoso of the Catholic 
University of Brasília (CCI-UCB).

This study was approved by the Research Ethics 
Committee of the Foundation for Education and 
Research in Health Sciences of the Department of 
Health of the Federal District - FEPECS/SES-DF 
(Protocol 614.767). All participants were informed 
about the nature of the study and gave written in-
formed consent to participate.

The study included women aged 60-80 years 
who were physically capable of performing the tests. 
Participants were divided into two different groups: 
a group with MCI and a group without MCI.

The exclusion criteria were presenting with: mo-
bility dependency (not being able to walk at least 10 
meters); amaurosis; vestibulopathies; neurological 
diseases (such as stroke sequelae and Parkinson’s 
disease) that could impede the performance of 
physical tests; history of lower limb fracture in the 
previous six months; painful symptoms or edema in 
the lower limbs; incapacitating orthopedic or rheu-
matologic diseases; orthoses or prostheses; serious 
cardiorespiratory diseases that would impede the 
performance of the tests.  

MCI was assessed by a geriatric physician, us-
ing the criteria proposed by Petersen et al. (12): 1- 
memory complaint by the informant (older woman), 
corroborated by a family member and/or caregiver; 
2- objective memory impairment as assessed by 
the following tests: Mini-Mental State Examination 
(MMSE); word list memory test; picture memory 
test; verbal fluency test; clock drawing test (test 
scores must be below a cutoff value established ac-
cording to educational level); 3- intact social and 

occupational function as assessed by the scales de-
veloped by Katz and Lawton& Brody; 4- absence 
of dementia.

Forty-three elderly women met the inclusion and 
exclusion criteria and agreed to participate in the 
study. They were divided into two groups: a group 
of 19 elderly women with MCI and a group of 24 el-
derly women without MCI. Next, we scheduled the 
functional performance tests.

Participants were assessed on a single day. 
Assessments lasted approximately one hour and 
thirty minutes and were performed at the laboratory 
of Physical Assessment and Training LAFIT) and at 
the Laboratory of Studies on Physical Education and 
Health (LEEFS), located at the Taguatinga campus of 
the Catholic University of Brasília (UCB). 

All the participants were assessed in the afternoon 
in a climatized room. To ensure result quality, they 
had been asked not to exercise the day before the 
test. Upon arrival, they were requested to complete 
a clinical questionnaire. Then they were subjected to 
the tests listed below. 

Palmar Grip Strength (PGS) was assessed using 
a hydraulic hand-held dynamometer (Jamar® model 
5030J1) with a scale readout reading kilograms of 
force (kg/f). The procedure was performed according 
to the recommendations of the American Society of 
Hand Therapists (ASHT) (13). The dominant side was 
measured thrice, and the mean of the three measures 
was recorded. Subjects were allowed a one minute 
rest time between measurements.

Knee extension strength (KES) was assessed us-
ing the one-repetition maximum test (1-RM) on a 
leg extension machine (14). Participants performed 
6-10 warm-up repetitions with approximately 50% 
of the load that would be used on the first trial of 
each test session (15). The assessment was started 
two minutes after warm-up. Participants were in-
structed to perform two repetitions of the move-
ment. If the subject was able to complete two rep-
etitions on the first trial or if a subject was not able 
to complete any repetition of the test, after a 3- to 
5-minute recovery period the load was increased 
or decreased accordingly and a second trial was 
performed.  In case the one-repetition maximum 
load was still not determined, the movement was 
repeated on a third trial. Thus, the 1-RM load was 
designated as the load with which the subject was 
able to complete one single repetition of the knee 
extension exercise (16 – 18).
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The Short Physical Performance Battery (SPPB) 
was administered to assess lower extremity physical 
performance (19, 20). The SPPB assesses balance 
(with the feet in three different positions: together, 
semi-tandem and tandem), gait speed (three or four 
meters) and LE strength (sitting down and getting 
up from a chair five times). Each test was timed with 
a stopwatch and given a score ranging from 0 to 12 
that was summed for all tests. The resulting value 
represented the LE performance of participants: 
a score of 0-3 points implied that  the subject was 
unable to perform any of the tests or showed a very 
bad performance; a score of 4-6 points indicated low 
performance; a score of 7-9 points meant moderate 
performance; and a score of 10-12 points evidenced 
good performance. 

We used bioelectrical impedance analysis 
(BiodynamicsModel 310 V6.0) to calculate body 
composition (BC). Proximal electrodes were at-
tached to the ipsilateral wrist and ankle, and to the 
right dimidium, while distal electrodes where at-
tached to the metacarpus and metatarsus. The tests 
were performed at least 1 hour after food intake (21). 
Before the examination, participants were asked to 
empty their bladder, remove all metallic objects and 
lie down on a stretcher, as relaxed and motionless as 
possible, with their arms 30º away from their trunk 
and their legs 45º apart from one another (22). Lean 
mass (LM) and fat mass (FM) were assessed in kilo-
grams (kg), according to the information displayed 
on the device. 

All data are presented as mean and standard 
deviation. For  categorized variables, the results 
were expressed in absolute and relative values. The 
data were checked for normality, using Kolmogorov-
Smirnov and Shapiro-Wilk tests. Student’s t-test was 
used to compare means between two samplesand 
Pearson’s correlation coefficient was used to assess 
the linear relationship between continuous variables. 
The following correlation strength ‘categories’ were 
adopted in this study: Positive, strong correlation 
between 0.8 and 1; positive, moderate correlation be-
tween 0.3 and 0.6; positive, weak correlation between 
0.0 and 0.2; negative, strong correlation between -0.7 
and -1; negative, moderate correlation between -0.3 
and -0.6; and negative, weak correlation between -0.0 
and -0.3. The level of significance was set at 5%. (23). 
Statistical analysis was performed using Statistical 
Analysis System (SAS) software.

Results

Participants were divided into two groups: elderly 
women without MCI (n = 24) and eldery women with 
MCI (n = 19). 

The clinical characteristics of elderly women with 
and without MCI are shown as mean and standard 
deviation in Table 1.

Table 1 -  Age, weight, height and BMI of the sample (mean 
± standard deviation)

VARIABLES
WITHOUT MCI

N = 24
WITH MCI

N = 19
P

Age (years) 67.17 ± 6.05 70.47 ± 6.43 0.09

Weight (Kg) 67.19 ± 14.62 62.89 ± 13.03 0.33

Height (m) 1.549 ± 0.07 1.523 ± 0.05 0.18

BMI (kg/m2) 27.83 ± 4.79 27.15 ± 5.66 0.68

Note: MCI = Mild Cognitive Impairment, BMI = Body Mass Index. 

P – Student’s t-test.

Normality of all variables (KES, PGS, SPPB, lean 
mass (LM), fat mass (FM), fat percentage and BMI) 
was confirmed.

A between-groups comparison revealed a statisti-
cally significant difference in KES (p = 0.002) and PGS 
(p = 0.002). Elderly women with MCI had the worst 
performance (Table 2).

Table 2 -  Strength, body composition and functionality in the 
sample (mean ± standard deviation)

VARIABLES
WITHOUT MCI

N = 24
WITH MCI

N = 19
P

KES (kg) 45.71 ± 18.33 26.95 ± 17.90 0.002

PGS (kg/f) 25.67 ± 6.55 19.24 ± 5.91 0.002

SPPB (0-12 points) 8.17 ± 2.01 8.32 ± 2.11 0.816

LM (kg) 41.23 ± 8.12 37.85 ± 6.15 0.141

FM (kg) 25.78 ± 7.42 24.94 ±8.38 0.734

FAT% 38.06 ± 3.75 38.93 ±5.64 0.549

Note: MCI = Mild Cognitive Impairment; KES = Knee Extension 

Strength; PGS = Palmar Grip Strength; LM = lean mass; FM = fat 

mass; SPPB = Short Physical Performance Battery. P – Student’s 

t-test.

The correlation results are shown in Table 3. We 
found a moderate, positive correlation between SPPB 
and KES (r = 0.55, p = 0.0001) and between KES and 
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PGS (r = 0.59 and p = 0.0001); and weak correlations 
between SPPB and PGS (r = 0.37 and p = 0.0155) and 
between LM and PGS (r = 0.36 and p = 0.0184).

Table 3 -  Correlation between strength, functionality, body 
composition in the sample (N = 43)

Variables r P

SPPB and KES 0.55 0.0001

SPPB and LM 0.20 0.1929

SPPB and FM 0.07 0.6438

SPPB and PGS 0.37 0.0155

LM and PGS 0.36 0.0184

FM and PGS 0.14 0.3579

FM and KES 0.04 0.8020

KES and PGS 0.59 0.0001

KES and BMI 0.09 0.5506

PGS and BMI 0.12 0.4428

Note: KES = Knee Extension Strength; PGS = Palmar Grip Strength; 

LM = Lean Mass, FM = Fat Mass; SPPB = Short Physical Perfor-

mance Battery; BMI = Body Mass Index. P - Pearson’s correlation.

Discussion

The results of this study show a significant differ-
ence in KES and PGS between the two groups, and 
that the group with MCI had the worst performance. 
Our findings reveal that MCI is associated with im-
paired LE strength and PGS.

The results of these study do not show that MCI is 
detrimental to functionality, especially LE functional-
ity, as assessed by the SPPB, because th,ere was no 
significant difference in scores between the group 
with and without MCI. In addition, according to the 
sum of the scores on each SPPB test, both groups 
showed moderate performance (7-9 points) (22).  

There was a positive correlation between func-
tionality and KES and PGS. These results corroborate 
the findings by Puthoff & Nielsen (24), who showed a 
moderate correlation between muscle strength and 
functionality in community-resident older adults. 
Thus, it can be inferred that, the greater the exerted 
force, the better the performance in functional tasks. 

Some studies state that loss of muscle strength is 
the main responsible for reduced functional capacity 
in older adults and may be directly related to cogni-
tive function, regardless of pathologies, lack of physi-
cal exercise and muscle mass (25, 26). In this study, 

we found a moderate correlation between PGS and 
KES and LM, as assessed by bioelectrical impedance 
analysis. These findings are in line with the study by 
Garcia et al. (27), which presents significant data on 
the correlation between PGS and LE muscle function 
and suggests that PGS is a predictor for the monitor-
ing of LE muscle function in community-resident old-
er adults. Martin, Nebuloni & Najas (28) also found a 
positive correlation between PGS and the other body 
muscles and the assessment was considered a good 
predictor of physical performance in older adults.

Participants’ low performance in the PGS test and 
in the walk test are strongly associated with MCI. 
Boyle et al. (29) state that impaired motor functions 
as assessed by the PGS and the walk test serve to 
determine prognostic implications and cognitive defi-
cits in older adults. Wang et al. (30) also found simi-
lar results and showed that gait speed and reduced 
physical function are early warning signs of dementia, 
especially in older adults with MCI. Additionally, the 
authors conclude that poor PGS is associated with a 
greater decline in cognition.

We found no significant difference in BMI between 
groups, which suggests that MCI does not affect 
weight loss or gain and that there is no correlation 
between BMI and KES and PGS. 

One limitation of this study was the small sample 
size, especially for the group with MCI. Moreover, this 
study has limitations that are inherent to cross-sec-
tional studies, as it does not show cause-and-effect 
relationships between muscle strength and cognitive 
impairment but rather represents a moment in the 
lives of a group of people, without identifying fac-
tors that led to the existing situation. The sample of 
this study consisted of elderly women living in the 
community and our results therefore cannot be uni-
versally applied to all elderly adults.

 Further longitudinal studies with larger samples 
are needed, as well as studies assessing the impact 
of MCI on quality of life and society.

Despite the aforementioned  limitations, the find-
ings of this study evidenced that elderly women with 
MCI have reduced LE muscle strength and palmar 
grip strength. 

The tests used in this study are easy to handle and 
have good applicability in determining the functional 
impact of MCI. In the area of physical therapy, it is 
important to investigate muscle strength in older 
adults with MCI because it is known that Alzheimer’s 
disease leads to reduced muscle strength, but muscle 
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strength loss had not yet been documented in elderly 
women with MCI. Thus, in addition to compromising 
the lives of elderly women due to the impairment of 
cognitive functions, MCI is also detrimental to muscle 
strength and may generate risks of functional impair-
ments and falls in this population.

Conclusion

The findings of this study show that LE muscle 
strength and palmar grip strength are reduced in 
elderly women with MCI. Moreover, this study rein-
forces the premise that elderly women with MCI do 
not show impaired functional capacity.
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