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Abstract

Introduction: With aging, it is common for some changes 

to occur in different areas of cognition, such as memory, 

executive function, language and psychomotor speed. 

However, regular physical activity has been described as 

an excellent way to alleviate the degeneration caused by 

aging within the various physical, psychological and social 

domains. Objective: To evaluate the effects of resistance 

training in elderly women with mild cognitive impairment. 

Methods: Experimental study with 31 sedentary elderly 

women divided into control (CG; n=15) and resistance 

training (RTG; n=16) groups who underwent assessment of 

anthropometric measures, body composition, maximum 

strength, heart rate and blood pressure and questionnaire 

application (Mini-Mental State Examination). Results: 

Cognitive ability increased in RTG (post 26.00 ± 2.13 vs. 

CG 22.24 ± 3.82 vs. pre 24.06 ± 2.38 RTG). In RTG, there 

was a reduction in systolic blood pressure (post 107.50 ± 

11.97 vs. CG 126.00 ± 9.72 vs. pre 124.13 ± 12.55 mmHg 

RTG), diastolic blood pressure (post 68.50 ± 8.15 vs. CG 

81.73 ± 4.59 vs. pre 74.69 ± 6.87 mmHg RTG) and double 

product (post 7746 ± 1244 vs. CG 9336 ± 1595 vs. pre 

9286 ± 1309 mmHg x bpm RTG), but not in heart rate 

(post 72.00 ± 7.40 vs. CG 74.00 ± 10.50 vs. pre 74.94 ± 

8.42 bpm RTG). Regarding muscle strength, an increase 

was evident in all exercises. Conclusion: The present 

study showed that resistance training in elderly women 

increased muscle strength and reduced hemodynamic 

variables. But the most important finding was that there 

was an increase in cognitive capacity. 
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Introduction

The elderly population represents 12% of the world 

population, with this number expected to double by 

2050 and triple in 2100.1 In Brazil, the growth of this 

population does not differ from the rest of the world, 

where in 2060, older people are predicted to make 

up 25.5% of the population (58.2 million).2 Aging is 

characterized as a natural process marked by important 

changes, both biological and physiological, which vary 

from individual to individual and depend on several 

factors, including lifestyle,3 and can be accompanied by 

a decline in physical and cognitive abilities.4

With aging, changes in different areas of cognition are 

common, such as memory, executive function, language, 

psychomotor development and visuospatial function.5 

Mild cognitive impairment (MCI) refers to cognitive 

decline greater than expected for the individual's 

age and schooling but which does not significantly 

interfere with daily living activities, where it is related 

to difficulty in learning new information or retrieving 

stored information.6 However, regular physical activity 

has been described as an excellent means of mitigating 

the degenerations caused by aging within the physical, 

psychological and social domains,7 and the effects of 

regular physical activity include preventing or delaying 

the decline of cognitive functions and decreasing the 

risk of depression, stress, anxiety and drug use.8

Accordingly, strength training has been considered 

a promising intervention to prevent or reverse, at least in 

part, the losses resulting from aging.9 For elderly people, 

the loads used generally range from 50 to 85% of one-

repetition maximum (1RM) and one to three sets are 

used, with eight to twelve repetitions and 2 to 3 minutes 

of rest between sets and exercises. Resistance training 

with weights is capable of providing significant strength 

gains after 12 weeks,10 in addition to providing important 

cardiovascular benefits to older individuals, as it reduces 

systolic (SBP) and diastolic (DBP) blood pressure.11 Possibly, 

chronic control of blood pressure at rest is related to the 

acute effects of a single exercise session, in normotensive, 

prehypertensive and hypertensive individuals.12 In 

addition, weight training generates beneficial results for 

cognitive performance in the elderly.13

Resistance training is a preventive mechanism 

against cognitive decline, and it reduces morbidities 

and prevents sarcopenia, acting through mechanisms 

that increase IGF-1, related to neuronal growth and 

improvement of cognitive performance.14 In a study 

with 62 sedentary elderly, Cassilhas et al.15 observed an 

increase in serum IGF-1 leading to improved memory, 

attention and executive function after 24 weeks of high 

(80% 1RM) and moderate (50% 1RM) training. Although 

resistance training has been linked to improvements in 

cognitive performance, the mechanisms involved are 

not yet fully understood.16

Intervention methods and strategies through a non-

pharmacological approach have been sought in the 

prevention and improvement of cognition in the elderly 

with MCI. Since there are few studies that chronically 

evaluate resistance training related to this aspect, 

Resumo

Introdução: Com o envelhecimento, é comum ocorrerem 

alterações em diferentes áreas da cognição, como a memória, 

função executiva, linguagem, desenvolvimento psicomotor e 

função visoespacial. A atividade física regular, contudo, tem sido 

descrita como um excelente meio de atenuar as degenerações 

provocadas pelo envelhecimento dentro dos domínios físico, 

psicológico e social. Objetivo: Avaliar os efeitos do treinamento 

resistido em idosas com comprometimento cognitivo leve. 

Métodos: Estudo experimental com 31 idosas sedentárias, 

divididas em grupo controle (GC; n = 15) e grupo treinamento 

resistido (GTR; n = 16), submetidas a avaliações antropométricas, 

composição corporal, força máxima, frequência cardíaca (FC), 

pressão arterial (PA) e aplicação de questionário (Mini Exame 

do Estado Mental). Resultados: Observou-se aumento da 

capacidade cognitiva no GTR (pós 26,00 ± 2,13 vs. GC 22,24 

± 3,82 vs. pré 24,06 ± 2,38 GTR) e redução na PA sistólica (pós 

107,50 ± 11,97 vs. GC 126,00 ± 9,72 vs. pré 124,13 ± 12,55 

mmHg GTR), PA diastólica (pós 68,50 ± 8,15 vs. GC 81,73 ± 4,59 

vs. pré 74,69 ± 6,87 mmHg GTR) e duplo produto no GTR (pós 

7746 ± 1244 vs. GC 9336 ± 1595 vs. pré 9286 ± 1309 mmHg x 

bpm GTR). Não houve redução na FC no GTR (pós 72,00 ± 7,40 

vs. GC 74,00 ± 10,50 vs. pré 74,94 ± 8,42 bpm GTR). Em relação 

à força muscular, observou-se aumento em todos os exercícios. 

Conclusão: O presente estudo mostrou que o treinamento 

resistido aumentou a força muscular e que houve redução de 

variáveis hemodinâmicas; entretanto, o achado mais importante 

desse estudo foi o aumento na capacidade cognitiva das idosas. 

Palavras-chave:  Envelhecimento. Cognição. Comprometimento

cognitivo leve. Treinamento resistido. Idosos.
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the objective of the present study was to evaluate the 

effects of resistance training in elderly women with 

cognitive impairment. In addition, our aim was to assess 

the following parameters: body composition, muscle 

strength, hemodynamic variables, SBP, DBP, heart rate 

(HR), double product (DP) and cognitive capacity as well.

 

Methods

This study was approved by the Research Ethics 

Committee of the University Hospital of the Federal 

University of Maranhão (HU-UFMA), under No. 

15147719.0.0000.5086.

Participants were selected by convenience sampling 

from a database belonging to the Department of Physical 

Education at UFMA, for having previously participated 

in other research projects. All were informed about the 

objectives, protocol and procedures to be performed, 

as well as the risks and benefits of the study. All signed 

an informed consent form containing the necessary 

information.

The sample consisted of 31 elderly women divided 

into two groups: control (CG; n = 15), who did not 

perform any type of physical exercise during the 

protocol, and resistance training (RTG; n = 16), who 

participated in training sessions at an intensity of 50 to 

80% 1RM for eight weeks. Assessments were performed 

in both groups before and after the interventions in RTG.

Inclusion and exclusion criteria

Inclusion criteria were: women aged 60 years or 

older, with controlled hypertension, absence of other 

heart diseases, body mass index (BMI) below 30 kg/m2 

and MCI according to the Mini-Mental State Examination 

(MMSE).

Exclusion criteria were: being a smoker; having 

participated in a physical exercise program in the last 

three months; diagnosis of neurological disease; use of 

medication to treat depression and anxiety; orthopedic 

injuries that could prevent or hinder the performance of 

movements; visual and auditory difficulties that could 

hinder the identification of images and commands; 

refusal to participate in assessments and the training 

program; started using medication to treat depression 

and/or anxiety during the intervention period; and 

attendance of less than 75% of total sessions. 

Procedures

Anamnesis

The study participants were presented with the in-

formed consent form, and a physical evaluation was then 

scheduled, for which they were instructed not to consume 

alcoholic and/or caffeinated beverages and not to perform 

vigorous physical activity in the 24 hours preceding the 

physical evaluation. An anamnesis questionnaire was 

then applied, containing personal data, medications 

used, eating habits, past and/or current professional 

activities, clinical history, pathologies, past and/or current 

physical activities and clinical examinations.

Anthropometric assessment and body composition

Anthropometric measurements were performed 

according to the International Society for the 

Advancement of Kinetropometry.17 The following 

anthropometric variables were determined: weight, 

height and ten skinfolds (pectoral, medial axillary, 

suprailiac, supraspinale, abdominal, subscapular, 

triceps, biceps, medial thigh and medial calf).17 

These measurements were performed in the pre- 

and post-intervention period by the same evaluator. 

The participants remained in an orthostatic position, 

wearing appropriate clothing for the evaluation while 

the evaluator performed the circumference and skinfold 

measurements.  

Weight was measured using a digital balance with 

a capacity of 180 kg. Height was determined using a 

compact vertical stadiometer, with millimeter scale, 

Sanny model EST 23. Skinfolds were obtained on the 

right side, using a scientific adipometer, Terrazul model 

Opusmax, with 1-mm precision.

BMI was calculated as the ratio of body weight (kg) 

to height (m) squared (kg/m²) and classified according 

to the World Health Organization (WHO).18 Body 

composition was determined using the body density 

(BD) prediction equation proposed by Petroski and Pires-

Neto,19 using four skinfolds for females, as follows: (BD 

= 1.02902361 - 0.00067159 * (subscapular + triceps + 

suprailiac + calf skinfolds) + 0.00000242 * (subscapular 

+ triceps + suprailiac + calf skinfolds) 2 - 0.0002073 * 

(age) - 0.00056009 * (weight) + 0.00054649 * (height)). 

Subsequently, BD was converted to percent body fat (%F) 

using the Siri equation: (%F = [(4.95/BD) – 4.50] x 100).20 
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of the three words (3 points), language (8 points) and 

visual constructive ability (1 point). Its score varies from 

0 to 30 points and some cut-off points were established 

according to Brucki et al.,25 who proposed that the cut-

off points vary according to the person's years of study, 

that is: 20 points for illiterates, 25 for 1 to 4 years of 

schooling, 26 for 5 to 8 years, 28 for 9 to 11 years and 29 

for those with higher education.

Resistance training protocol

On the basis of the maximum load, the value of 50 

to 80% 1RM was calculated and the intervention was 

through resistance training composed of five exercises: 

EF, EE, BP for upper limbs and EE and LP for the lower 

limbs.23

Participants performed three sets, with an interval of 

60 seconds between each, performing 15 repetitions 

with moderate intensity (50% 1RM) to vigorous intensity 

(80% 1RM),22,26 which occurred on alternate days, 

following the recommendations of the American College 

of Sports Medicine, which suggests that the strength 

training program be divided into two sessions: one with 

exercises for the lower limbs and the other with exercises 

for the upper limbs.27

Statistical analysis

The GraphPad Prism 5® program was used to 

statistically evaluate the data, presented as mean and 

standard deviation. Data normality was checked with the 

Shapiro-Wilk test, followed by the independent t-test, 

adopting p < 0.05 for a statistically significant difference.

Results

At the end of the study, 31 elderly women (64.58 

± 5.04 years) completed all experimental procedures. 

The sample characteristics are presented in Table 1 and 

demonstrated that there were no significant differences 

between the groups for any of the characteristics.

 Muscle strength assessment

Table 2 shows the results related to the exercises. It 

can be observed that there was a significant difference 

between the pre- and post-intervention moments in the 

Maximum strength assessment (1RM)

The load used during training was determined 

through the 1RM. The objective of this test is to determine 

the maximum weight that the person can lift only once21 

and was applied to the main muscle groups that were 

required during training.

Prior to the 1RM test, there was a demonstration of 

the correct execution of the exercise to avoid errors 

during the test. The participants performed a specific 

warm-up (< 50% of the estimated maximum load) for 

elbow flexion (EF), elbow extension (EE) and bench 

press (BP) exercises for upper limbs, and extension 

chair (EC) and leg press (LP) for the lower limbs.22 Three 

to five attempts were performed to determine the 

maximum load, with 3- to 5-minute intervals. The weight 

was increased from 2 to 5 kg, and then a new attempt 

was made. The weight recorded was the one prior to the 

unsuccessful attempt.22

Blood pressure and heart rate

A Ma100 G-Tech automatic digital upper-arm 

pressure device was used to measure blood pressure 

and HR. DP was determined by multiplying SBP by 

HR. The women rested for at least 5 minutes in a calm 

environment and were instructed not to talk during the 

measurement. Possible doubts were clarified before or 

after the procedure. The examiners confirmed that the 

women did not have a full bladder and that they had 

not ingested alcoholic beverages, coffee or food in the 

previous 30 minutes. Regarding positioning, the women 

had to be in a sitting position, legs uncrossed, feet on the 

floor, back leaning on the chair and relaxed. The arm was 

at heart level, free of clothing, supported, with the palm 

facing up and the elbow slightly bent.23

Mini Mental State Examination (MMSE)

MMSE is the most widely used cognitive screening 

test for adults and elderly people in the world, with 

versions translated and authorized for more than 

35 countries.24 The MMSE provides information on 

cognitive parameters, with questions grouped into 

seven categories. Each one aims to assess a specific 

cognitive function: temporal orientation (5 points), 

spatial orientation (5 points), registration of three words 

(3 points), attention and calculation (5 points), recall 
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RTG in all exercises: BP (p < 0.0011), EE (p < 0.0133), 

EF (p < 0.0066), LP (p < 0.0002) and EC (p < 0.0231). It 

was also possible to observe a significant difference in all 

exercises in the RTG after intervention when compared 

to the CG: BP (p < 0.0042), EE (p < 0.0006), EF (p < 

0.0005), LP (p < 0.0001) and CE (p < 0.0014). Therefore, 

resistance training proved to be effective in increasing 

muscle strength in all exercises performed. 

Table 1 - Characteristics of elderly 

Variable CG (n = 15) RTG (n = 16)

Age (years) 66.00 ± 6.39 63.25 ± 2.96

Weight (kg) 67.20 ± 12.09 64.84 ± 8.03

Height (cm) 151.60 ± 7.72 154.50 ± 4.21

BMI (kg/m2) 29.10 ± 3.64 27.17 ± 3.60

Fat (%)* 46.01 ± 8.21 43.04 ± 8.75

Schooling (years) 10.93 ± 3.28 10.31 ± 2.75

Note: Values expressed as mean ± standard deviation. CG = control 

group; RTG = resistance training group; BMI= body mass index; *   Percent 

body fat.

Table 2 - Assessment of muscle strength (1RM)

Variable (kg)
Control group (n = 15) Resistance training group (n = 16)

Pre-intervention Post -intervention Pre-intervention Post-intervention*#

Bench press 24.40 ± 6.27 25.13 ± 6.36 25.25 ± 5.62 33.20 ± 7.95

Elbow extension 26.47 ± 5.76 27.40 ± 6.58 30.61 ± 10.39 37.94 ± 8.45

Elbow flexion 16.80 ± 3.14 16.07 ± 2.40 18.58 ± 5.75 20.89 ± 4.18

Leg press 72.07 ± 26.01 64.80 ± 11.85 80.75 ± 23.32 112.31 ± 25.64

Extension chair 47.07 ± 17.31 45.80 ± 18.94 54.94 ± 12.87 65.87 ± 12.24

Note: Values expressed as mean ± standard deviation. *p < 0.05 vs pre-resistance trianing group; #p < 0.05 vs post-control group.

Hemodynamic assessments

Table 3 describes the behavior of the hemodynamic 

variables of the study participants. When comparing 

the GC and RTG groups, we were able to observe 

differences in SBP (p < 0.0001), DBP (p < 0.0001) and 

DP (p < 0.0110), but there were no differences in HR 

(p < 0.8435).

On the other hand, significant differences were 

observed in the pre- and post-intervention times in the 

RTG in the variables SBP (p < 0.0003), DBP (p < 0.0004) 

and DP (p < 0.0006), showing that resistance training 

was effective in reducing hemodynamic variables. It is 

worth noting, however, that there was no difference in 

HR (p < 0.1265).

Cognitive capacity 

Regarding cognitive ability (Table 4), there was a 

significant difference between pre- and post-intervention 

RTG (p < 0.0012) and between the GC and RTG after an 

eight-week intervention (p < 0 .0021), demonstrating that 

resistance training increased the cognitive performance 

of the elderly.

Table 3 - Assessment of hemodynamic variables 

Variable 
Control group (n = 15) Resistance training group (n = 16)

Pre-intervention Post- intervention Pre-intervention Post- intervention

Systolic blood pressure (mmHg) 125.07 ± 7.13 126.00 ± 9.72 124.13 ± 12.55 107.50 ± 11.97*#

Diastolic blood pressure (mmHg) 79.07 ± 6.13 81.73 ± 4.59 74.69 ± 6.87 68.50 ± 8.15*#

Heart rate (bpm) 72.00 ± 11.80 72.70 ± 11.00 74.94 ± 8.42 72.00 ± 7.40

Double product (bpm x mmHg) 9023 ± 1650 9172 ± 1664 9286 ± 1309 7746 ± 1244*#

Note: Values expressed as mean ± standard deviation. mmHg = millímeters mercury; bpm = beats per minute. *p < 0.05 vs pre-resitance training group; 

#p < 0.05 vs post-control group.
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Discussion

This study aimed to evaluate the effects of resistance 

training in elderly women with cognitive impairment. 

Muscle strength, hemodynamic variables and MMSE 

showed statistically significant differences after eight 

weeks of a resistance training program. Therefore, this 

proved to be effective in increasing muscle strength, 

reducing blood pressure and improving cognitive 

function.  

Muscle strength assessment

After age 50, muscle mass decreases approximately 

2% each year.28 Similarly, there is an approximate 

decrease in muscle strength, which varies between 20 

and 40% in elderly people aged between 70 and 80 

years.28 However, a decline in strength occurs slowly 

between 50 and 60 years of age, with a much faster 

decrease after 60.28

The results of this research revealed that the 

resistance training program promoted an increase 

in strength in all muscle groups evaluated. Likewise, 

Smolarek et al.,29 when evaluating 37 elderly women 

after 12 weeks of intervention with strength training, 

found an increase in muscle strength both in the upper 

and lower parts. Queiroz and Munaro 22 reported that 

strength training showed significant results in increasing 

muscle strength in 17 elderly women after eight weeks 

of intervention with an intensity of 50 to 70% 1RM, in 

two weekly sessions. RSimilar results were found by 

Murlasits et al.,30 who after eight weeks of a resistance 

training program, observed increases in muscle strength 

in elderly women.

Increase in muscle strength occurs in response to 

strength training through two factors, neural adaptations 

and an increase in the cross-sectional area of the 

muscle (hypertrophy),31 since the increase in strength 

in response to neural adaptations is a consequence of 

adaptations such as : recruitment of additional motor 

units acting synchronously; size of motor units recruited; 

reduction of neurological inhibition through the Golgi 

tendon organs; frequency coding, i.e. the frequency of 

trips or rate of discharge that the motor units receive; 

and co-activation of agonist and antagonist muscles.32 

From a structural point of view, hypertrophied fibers 

provide more cross-bridges for the production of force 

in a maximum contraction, thus increasing the capacity 

to generate force when compared to normal fibers.31

Assessment of hemodynamic variables

In the present study, a reduction in SBP, DBP and DP 

was observed after eight weeks of resistance training, 

but no changes were found in HR. Locks et al.33 observed 

a decrease in SBP and DBP at rest after four weeks of 

training. Terra et al.34 found a reduction in SBP and DP 

at rest in hypertensive elderly women after 12 weeks of 

resistance training, not observing significant differences 

in DBP or HR. The reduction in DP, in turn, seemed to be 

mediated by the decrease in SBP.34 The authors believed 

that blood pressure control after a resistance training 

program might have been the result of the sum of the 

acute effects of several sessions of strength exercises.34 

According to Gerage et al.,35 the physiological 

mechanisms responsible for the decrease in blood 

pressure at rest after a resistance training program is a 

multifactorial phenomenon. Exposure to both moderate 

and high training loads in each resistance training 

session and, consequently, to the high blood pressure 

peaks obtained during exercise, may be the stimulus for 

a baroreflex adaptation, leading to a reduction in muscle 

sympathetic nerve activity.35

Other possible mechanisms involved in the decrease 

in blood pressure are related to the decrease in 

peripheral vascular resistance and cardiac output (CO),34 

in addition to the fact that after physical exertion there 

seems to be a more accentuated increase in vasodilating 

substances in the circulation, such as nitric oxide.36 The 

reduction in cardiac output, in turn, is mediated by stroke 

volume and HR,34 but in the present study, there was no 

decrease in HR, suggesting that the reduction in blood 

pressure induced by resistance training here was caused 

by other unclear mechanisms.

Table 4 - Cognitive capacity assessment before (pre) and after 

(post) intervention

Variable 
GC (n = 15) RTG (n = 16)

Pre Post Pre Post*#

MMEE 22.52 ± 
3.64

22.24 ± 
3.82

24.06 ± 
2.38

26.00 ± 
2.13

Note: Values expressed as mean ± standard deviation. GC = control 

group; RTG = resistance trainking group; MMSE = Mini-Mental State 

Examination. *p < 0.05 vs pre-RTG; #p < 0.05 vs post-GC.
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Assessment of cognitive capacity

According to Liu-Ambrose et al.,37 most studies on 

the intervention of physical exercise on cognition have 

focused on aerobic training, but other types of physical 

training such as resistance training may also have 

beneficial effects on cognition. The present study, as well 

as previous studies, reaffirms this hypothesis.

In the present study, a significant increase in 

cognitive performance was observed with eight weeks of 

resistance training in elderly women, which corroborates 

the findings of Smolarek et al.,29 which strength training 

protocol defined by 12 exercises for upper and lower 

limbs combined in 3 × 10 repetitions, with an interval 

of 1 minute between repetitions and 2 minutes of rest 

between exercises (three times/week), with weight 

loads fixed between 60 and 75%, and applied for 12 

weeks, increased cognitive performance in 29 elderly 

women. Cassilhas et al.,15 in a study with 62 elderly 

people, showed that moderate- and high-intensity 

resistance exercises provided a significant improvement 

in cognitive performance in both working and episodic 

memory in approximately 24 weeks.

In a high-speed resistance training program 

(defined as a phase of contraction that is expected to 

be performed as quickly as possible), with the exercise 

session lasting 1 hour, consisting of 2-3 sets of 12-15 

repetitions, performed 3 times a week for 16 weeks, 

participants were instructed to perform the training at a 

perceived exertion rate of 12-13 (“somewhat difficult”); 

it was observed that resistance training was able to 

significantly improve cognitive function.38

In addition, Antunes et al.39 reported that among the 

reasons for this cognitive improvement, the increase in 

cerebral blood flow and, consequently, of oxygen and 

other energy substrates can be cited, due to better 

circulation and increase in neurotransmitter levels, 

as well as the substances released during physical 

activity that could improve memory consolidation, 

such as β-endorphin, catecholamines, vasopressin and 

adrenocorticotropic hormone. 

Gorelick et al.40 reported that resistance exercises 

promote both chronic and acute vascularization 

throughout the body, inhibit the formation of 

atherosclerotic plaque and increase the supply of 

essential nutrients to the brain; therefore, regular 

resistance exercises represent a non-pharmacological 

intervention to bring vascular, cognitive and neuromotor 

benefits to the elderly population.

Studies by such authors as Babaei et al.,41 Goekint 

et al.,42 Yarrow et al.43 and Levinger et al.44 investigated 

the neurobiological mechanisms involved in the 

improvement of cognition through resistance training 

in recent decades. Changes in blood viscosity, steroid 

hormone rebalance, increase in neurotransmitter levels, 

release of neurotrophic factors (linked to neuroplasticity) 

and mitochondrial functions in neurons are some of the 

main events currently under investigation.29 

Therefore, this study is clinically relevant because it 

proposes an intervention capable of reproducibility in a 

non-laboratory environment, with the easy applicability 

of resistance training in elderly women, helping to 

reduce or prevent MCI, in addition to increasing muscle 

strength and reducing blood pressure.

It is worth noting that more studies are needed 

to clarify the mechanisms involved and the most 

appropriate in the relationship between strength training 

and positive cognitive responses in the elderly.

 

 

Conclusion

Resistance training for only eight weeks with 

moderate to vigorous intensity improved muscle strength, 

hemodynamic variables and cognitive aspects in elderly 

women. Therefore, programs with this type of training can 

be recommended for this population to improve strength 

and cognition.
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