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Abstract: Importance: There are currently few evidence about resistance training as a treatment for sarcopenia
in the nursing home setting. Objective: To evaluate the effect of a resistance training program on the sarcopenia
and functionality of the elderly living in a nursing home. Design, Setting, and Participants: A blinded
longitudinal intervention study conducted in elderly people living in a nursing home from August to November
2016. Participants included a convenience sample of 19 older adults. Intervention: We prescribed a resistance
exercise program three times a week for 12 weeks. The scheme was two to three sets with eight to 15 repetitions
per exercise. Main Outcome and Measures: The primary outcome was an increase in muscle strength and an
improvement in physical performance of the elderly people living in nursing homes. Results: 19 older adults
between 77.7 + 8.9 years old, completed the 12 week resistance exercise program achieving a significant increase
in muscle strength to 5.7 Kg (p = 0.0001) as well as nutritional intake for the first four weeks (p = 0.001); we
found an improvement in physical performance (p = 0.0001) in balance (p = 0.0001), chair stand (p = 0.036) and
gait speed (p = 0.0001). Of the 47.4% that reached sarcopenia degree, in the end it was 33.3%. A relationship
with nutritional status (p = 0.004) and age (p = 0.019) was found with the initial and final handgrip strength (p =
0.041). Conclusions and relevance: The resistance training program improves the functionality (muscle strength

and physical performance), with the benefit of the decrease in severe sarcopenia.
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Introduction

The older adults population shows a continuous and constant
increase (1). Aging affects skeletal muscle due to changes
in strength, endurance and amount of muscle (2). Physical
limitations, functional, cognitive and emotional impairment (3)
generates dependence, causing low productivity, increased risk
of falls and fractures, and alterations to perform daily living
activities (4).

Sarcopenia is a “syndrome characterized by progressive and
generalized loss of skeletal muscle mass and muscle function
(strength or performance) with a risk of adverse outcomes
such as physical disability, poor quality of life and death” (5,
6). Prevalence of sarcopenia varies from 14 to 33% in nursing
homes (6, 7).

One of the main treatment for sarcopenia is resistance
exercise, which causes hypertrophy and an increase in muscle
strength through training programs with progressive volumes
and the use of different loads (8) as a result of neurological and
metabolic adaptations (9).

There is a great diversity of training programs that differ
in the intensity, the number of repetitions, the number of
series, the loads, the duration and the frequency of the training
according to the objective of the training (10). The current
study aimed to evaluate the effect of a resistance training
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program on sarcopenia and functionality of the older
individuals living in nursing homes.

Materials and Methods

Study design: Single blind longitudinal intervention study

The study protocol has been approved by the Bioethics
Committee of the University of Guanajuato with the code
CIBIUG-P06-2016. Subjects (or their guardians) have given
their written informed consent.

Participants and setting

We studied 19 older people living in a nursing home from
August to November 2016.

We included adults over 60 years old, without cardiovascular
problems that limit physical activity, without substitute dialysis
treatment (peritoneal dialysis or hemodialysis), senile dementia,
severe arthropathy, muscular or joint diseases that limit
physical activity or visual disability.

The participants who did not complete 70% of the sessions
or who had an impairment in their health that caused the
interruption of the program were eliminated.
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Measurements
We used the cut-off points of the European Working Group

on Sarcopenia in Older People (EWGSOP) (5):

- Muscle mass: Skeletal muscle mass index <8.87kg/m? in
men and <6.42kg/m? in women.

- Muscle strength: handgrip strength <30 kg in men and < 20
kg in women.

- Physical performance: Short physical performance battery
(SPPB) <8 points.

Weight, height and circumferences were obtained using
the technique specified by the International Society for the
Advancement of Kinanthropometry (ISAK) with a stadiometer
(SECA® 217) and a fiberglass (FUTABA® R-280). Muscle
mass and fat mass were measured using bioelectrical impedance
analyses (TANITA® tetrapolar scale model BC-558).

The Mini Nutritional Assessment (MNA) was used to assess
nutritional status.

Muscle mass was defined through the skeletal muscle mass
index (5), which was calculated by the summed muscle mass
of the four limbs or appendicular skeletal muscle mass (ASM)
divided by height® (11).

Muscle strength was measured using handgrip strength (11);
with a TAKEI® dynamometer (SMEDLEY III T-18A), it was
performed with the technique used by Fragala et al (12).

The physical performance was evaluated through a short
physical performance battery that includes three tests: balance,
gait speed and chair stand.

e In the balance test, the participant tried to maintain three
positions: feet together side-by-side, semi-tandem and
tandem positions for 10 seconds each (5, 11).

e In the gait speed test the participant walked a distance of 4 m
two times, the quickest of the two times was the one used for
the analyzes (13).

e For the chair stand test, the participant was asked to fold his
arms over his chest and get up from the chair in a single
movement for five times as fast as he could; the total time
used to do it was recorded (13).

Intervention

The resistance training scheme was developed based on the
recommendation of the American College of Sports Medicine:
three times a week for 12 weeks consisting of two to three
sets at a moderate or high effort or intensity with one to three
minutes of rest between sets for eight to 12 repetitions (1st and
2nd month) and 15 repetitions (3rd month) with one to three
minutes of rest between sets (14, 15).

We used dumbbells of 0.5, 1 and 3 Kg, as well as elastic
bands of three resistances (medium, strong and extra strong).
According to the progression of the older adult the strength and
the load were increased.

Statistical analysis

Statistical analyses were performed using SPSS version 20.

We used paired t test for the quantitative variables, X?
for MNA and sarcopenia, repeated measurement ANOVA to
compare variables over time using gender as an intersubject
factor with a Bonferroni post-hoc procedure. Finally, multiple
linear regression analysis were used to examine the factors that
could influence the change (diet, nutritional status and age), for
all statistical analyses significance was established at p <0.05
with a confidence interval of 95%.

Results

We studied 14 women (73.7%) and five men (26.3%). The
average age was 77.7 = 8.9 years with an age range between 64
to 93 years.

Nutritional status and body composition

At the beginning of the study the MNA showed 38.9% of the
participants with adequate nutritional status, with an increase
to 50% in the end; the risk of malnutrition show a decrease
to 50% (it was 61.1% in the beginning), we did not found
any participant with malnutrition at any of the evaluations.
No significant differences were found when comparing the
nutritional status by gender in the initial (X* = 1.720, p = 0.423)
or in the final evaluation (X2 = 0.000, p = 1.000), nor when
comparing the initial scores (22.7 + 3.4 points) with the final
scores (23.1 + 2.5 points) of the MNA (t =-0.0581, p =0.569).

When comparing the body mass index (BMI) on a monthly
basis, no statistically significant differences were found (F
= 2,409, p = 0.780). At the end of the intervention 66.7%
of the participants presented an adequate BMI, 11.1% were
overweight and 22.2% have obesity.

The differences in the values of weight, lean mass,
percentage of fat and skeletal muscle mass index (SMI)
among the monthly evaluations (Table 1) were not statistically
significant (p> 0.05).

Physical performance and muscle strength

The handgrip strength showed a significant increase with
time (p = <0.001).

The balance test showed a significant improvement (7.3
seconds) by keeping the positions longer, when comparing
the initial values with the first, second and third months (p =
<0.001).

In the chair stand test, the speed to perform the movement
was improved by decreasing seven seconds; with a significant
difference in the initial value with the first (p = 0.036) and third
month (p = 0.009).

For the gait speed test, we found an improvement in the
speed to walk 4 meters by significantly decreasing the time in
all the measurements (p = <0.001), improving the time in 6.3
seconds when comparing the initial (12.6 + 6.4 seconds) with
the final value (6.3 = 2.1 seconds).
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Table 1
Anthropometric and functional characteristics (Mean and SD)

Initial 1st month 2nd Month 3rd Month F value p value
Weight (Kg) 58.1 144 57.9 149 582 +14.6 59.6 £14.7 2.409 0.108
BMI (Kg/m?) 248 +4.9 247 +£5.0 249 +49 25.6 +4.8 2409 0.078
MM (Kg) 38.8+8.9 38.6 +8.8 38.6+93 39.1+93 0911 0.442
Fat (%) 289 +8.5 28.8 £8.1 29.6 £8.7 302473 0.719 0.545
SMI (Kg/m?) 7.1£13 7012 6913 7.1£1.2 0.665 0.527
FUNCTIONALITY VARIABLES
Handgrip strength (Kg) 13.83+8.3 15079 17.5 7.3 19.5 £7.6 " 25.644 <0.001
Balance (Sec.) 20.0 £6.6 22.8 £5.5%* 252 +5.8% 27.3 +4.3"# 15.209 <0.001
Chair stand (Sec.) 273495 23,0 £7.5%* 259113 20.3 +8.3" 11.44 <0.001
Gait speed (Sec.) 12.6 +6.4 10.6 +4.5%* 8.3 £3.8%# 6.3 £2.1%#= 20.514 <0.001
SPPB (Points) 4.1%1.7 5.1 £1.8%* 6.2 +2.3"" 7.5 423" 46.449 <0.001

n= 19 participants (5 men and 14 women), in the 3rd month n=18 participants (5 men and 13 women). One participant was eliminated secondary to a hip fracture in the third month; BMI:
Body mass index; MM: Muscle mass, SMI: Skeletal muscle mass index, Sec: Seconds; SPPB: Short physical performance battery; Values of p using repeated measures ANOVA and post-
hoc Bonferroni correction analysis; * p <0.01 between initial and final value. ** p <0.05 between initial and 1rst month value. # p <0.05 between Irst month value vs 2nd and 3rd month
value. ## p <0.01 between initial and 2nd month value. a .p <0.05 between 2nd and 3rd month value.

The initial mean score of the SPBB was 4.1 points, meaning
a low performance; this improve significantly with time until,
ending in an intermediate performance with 7.5 points (p =
<0.001).

Diet

There was an average consumption of 0.9 g of protein per
kilogram of weight and 1551.9 Kcal per day (Table 2). We
found an elevated energy consumption when compared with
the reference values (118.5 to 195.2%). When comparing
the macronutrients values and the initial and final energy
consumption, a significant increase in lipid consumption (p
= <0.001) and energy (p = 0.001) was found; and a decrease
in protein consumption (p = <0.001) and grams of protein per
kilogram of weight (p = 0.001). No significant differences were
found for carbohydrates.

A significant correlation was found between the amount of
protein and total muscle mass only in the first month of the
intervention (r = 0.565,p=0.012,R*>=0.319).

Sarcopenia

At the beginning of the study we found severe sarcopenia in
47.4% (n =9) of the participants; by the end of the intervention
33.3% of the population had some degree of sarcopenia.

We found that the final handgrip strength (table 3) was
explained in a 17.6% by energy consumption (p = 0.042), in a
23.6% by nutritional status (p = 0.021) and in a 16.3% by age (p
= 0.049). The initial handgrip strength is explained in a 35.6%
by nutritional status (p = 0.004) and in a 19.2% by age (p =
0.017).

Age had a relationship with the initial (p = 0.29, R? = 0.195)
and final gait speed (p = 0.030, R? = 0.204); the nutritional

status was related to the short physical performance battery (p
= 0.035, R? = 0.190) and the final seconds of chair stand (p =
0.32, R? = 0.241), not finding any relationship with the rest of
the variables.

Energy consumption, nutritional status and age were not
related to the short physical performance battery, gait speed,
chair stand or balance (Table 4). We found a relationship
between nutritional status and age with the initial handgrip
strength, this explain 53.9% of the handgrip strength variability
(p=0.010,R =0.770, R? = 0.593), indicating that the handgrip
strength is lower at higher age (R =-0.493,p =0.019) and with
better nutritional status the handgrip strength is greater (R =
0.596, p = 0.004); we also found that MNA is a more important
variable for predicting initial handgrip strength than age (beta-
rated coefficient of 0.592 vs -0.487).

For the final handgrip strength, the multiple linear regression
model with the successive steps method (Table 5) was
significant with nutritional status (p = 0.021, R = 0485, R2 =
0.236), the probability value of the nutritional status associated
with the final handgrip strength is significant (p = 0.041) which
indicates that the better nutritional the greater the handgrip
strength.

We don’t found a significant interaction between gender
on the SPBB (F = 0.907, p = 0.445), the handgrip strength (F
= 0.608, p = 0.524), the balance (F = 1.612, p = 0.219), chair
stand (F = 0.890, p = 0.460) or the gait speed (F = 1.103, p =
0.339), which implies that the behavior of the variables is the
same for men and for women.

Finally, adherence to the exercise program was 80.55%, with
seven older adults who completed 100% of the sessions.
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Table 2

Comparison of energy requirements and ideal macronutriments with real consumption (Mean and SD)

Month Nutriment Real consumption % RDI p value

Initial Energy (Kcal) 1286.0 £355.4 118.5+41.8 0.123
Carbohydrates (g) 199.1 +67 .4 126.1 £51.9 0.069
Fat (g) 312+104 103.5 +42.2 0.973
Protein (g) 550109 1239 +34.6 0.021
g Protein/Kg of weight 0.99 +0.27 Same as g of proteins

Irst month Energy (Kcal) 1724.3 +307.7 155.7 +43.7 0.000"
Carbohydrates (g) 251.5452 156.3 +48.2 00.000"
Fat (g) 52.7+139 170.5 +57.8 0.000"
Protein (g) 634113 140.9 £26.6 0.000"
g Protein/Kg of weight 1.120.21 Same as g of proteins

2nd month Energy (Kcal) 1543.3 +264 .9 138.2+31.6 0.000"
Carbohydrates (g) 2393 +493 1475 +42.9 0.000"
Fat (g) 499 £12.1 159.2 £38.9 0.000"
Protein (g) 41.6 £6.1 93.6 £21.9 0.101
g Protein/Kg of weight 0.74 £0.17 Same as g of proteins

3rd month Energy (Kcal) 1655.1 £289.0 146.4 £29.0 0.000"
Carbohydrates (g) 2370 £54.5 145.0 +40.0 0.000"
Fat (g) 62.1 £14.6 195.2 £38.8 0.000"
Protein (g) 43.8 7.5 95.1 +19.7 0.148
g Protein/Kg of weight 0.76 £0.15 Same as g of proteins

n= 19 participants (5 men and 14 women), a participant was eliminated in the third month n=18 participants (5 men and 13 women); RDI: Reference daily intake; Values of p using paired

t-test to compare actual consumption with the ideal daily intake; * p <0.05 between the real consumption and the ideal daily intake.

Table 3

Results of simple linear regression analysis of covariables on muscle strength and physical performance

R R? B 95% CI p value
Initial handgrip and initial MNA 0.596 0.356 0.596 0.419,2.506 0.004
Initial handgrip and age 0.486 0.237 -0.486 -0.877,-0.037 0.017
Final handgrip and final energy 0419 0.176 0.419 -0.002,0.024 0.042
Final handgrip and final MNA 0.485 0.236 0.485 0.066,2.857 0.021
Final handgrip and age 0.403 0.163 -0.403 -0.744,0.069 0.049
Initial SPPB and initial MNA 0.436 0.19 0436 -0.021,0.475 0.035
Final sec. Of chair stand and final MNA 0.491 0.241 -0.491 -3.424,0.107 0.032
Initial sec. Of gait speed and age 0.442 0.195 0.442 -0.013,0.653 0.029
Final sec. Of gait speed and age 0451 0.204 0451 -0.005,0.216 0.030

n = 18 participants (5 men and 13 women) ; MNA: Mini nutritional assessment; SPPB: short physical performance battery; R: Pearson correlation; R2: coefficient of determination; f3:

Standardized regression coefficient; IC: Confidence interval.
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Table 4
Models of multiple linear regression for initial handgrip strength

Model Variable B B standard error Standardized 6 t Sig.
Model 1 Constant -19.189 11.292 -1.699 0.109
Initial MNA 1.462 0.492 0.596 2972 0.009"
Model 2 Constante 16.604 15.241 1.089 0.293
Initial MNA 1.452 0.404 0.592 3.594 0.003"
Age -0.457 0154 -0.487 -2.958 0.010
Excluded variables
Model Variable Beta within t Sig. Partial correlation ~ Collinearity statistics
Model 1 Age -0.487 -2.958 0.010 -0.607 1.000
Initial energy -0.018 -0.087 0.932 -0.023 1.000
Model 2 Initial energy 0.077 0.445 0.663 0.118 0.964

n = 18 participants (5 men and 13 women); MNA: Mini nutritional assessment; B: Non-standardized coefficient; B: Standardized regression coefficient; * Indicates that the value of the
coefficients is significantly different from 0 (p <0.05); Based on multiple linear regression analysis with the method of successive steps including MNA, energy and age.

Table 5
Models of multiple linear regression for final handgrip strength

Model Variable B B standard error Standardized 6 t p
Model 1 Constant -14.219 15.299 -0.929 0.367
Final MNA 1461 0.658 0.485 2.220 0.041*
Excluded variables
Model Variable Beta within t Sig. Partial correlation  Collinearity statistics
Tolerance
Model 1 Age -0.272 -1.187 0.254 -0.293 0.889
Final energy  0.269 1.142 0.271 0.283 0.843

n = 18 participants (5 men and 13 women); MNA: Mini nutritional assessment; B: Non-standardized coefficient; f3: Standardized regression coefficient; * Indicates that the value of the
coefficients is significantly different from O (p <0.05); Based on multiple linear regression analysis with the method of successive steps including MNA, energy and age.

Losses

There was a loss of a participant secondary to a fall that
caused immobilization in the last weeks of the study; affecting
the last measurement of the MNA and BMI.

Discussion

The main effect of the exercise program was the increase in
the handgrip strength, the improvement in the seconds of the
balance, chair stand and gait speed, as well as the score of the
short physical performance battery.

Handgrip strength increased 5.7 Kg, which is consistent with
that reported by several authors where there was an increase
in upper train strength between 0.4 to 6.5 kg (16-18). Haider
et al (18) demonstrated a 21.6% increase in muscle strength
through handgrip strength; in our population the increase was
greater at 41.3%. This improvement in muscle strength is
associated, among other variables, with the exercise scheme
and the planning of frequency, volume, repetitions and quantity

of sets (19); the increase in strength is secondary to neuronal
adaptations, voluntary muscular activation by the recruitment
and the coding rate of motor neurons; agonist-antagonist
coactivation and synchronization of synergistic muscles (15, 20,
21); in the first weeks of the exercise is when a greater change
is identify as a result of the neuronal adaptation of motor
neurons, which improves the carrying capacity and the time to
maintain a position (10, 21).

With training, a modification in the structure of the muscle
fiber is generated, this improves neuronal activity generating
a gain in muscle strength, which can be achieved without an
increase in muscle mass (17).

Theodorakopoulos et al (22) propose that resistance exercise
(RE) improves the domains of muscle power and strength by
the plasticity of the neuromuscular system, allowing the muscle
to adapt to the prescribed physical activity (22, 23), this can
happen even at advanced ages without the need for high loads
exercise schemes or gym machines (22, 24).

Hofmann et al (25) reported an improvement in muscle
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strength of the lower extremities with an exercise scheme using
elastic bands, this result is similar to the one found in this study
by performing the chair stand more quickly in men and women.

When muscle mass decreases due to the aging process, the
ability to walk and balance is also impaired increasing the
frequency of falls and fractures (20, 26). Several autors (16, 17,
21) reported significant differences in gait speed and distance
traveled; Santos et al (20) reported that the improvement in
gait speed in their study was associated with an increase in
muscular strength and muscle quality, but not with changes in
muscle mass or in the amount of fat; Cancela et al (27) found an
improvement in the balance of the older adults; these results are
similar to those we obtained because there was not a significant
increase in the muscle mass of the participants, but there was
a 6.3 seconds decrease to walk four meters when compared to
the initial value, in addition to a significant improvement in the
older adults balance.

The score of the SPPB tests in our population showed a
significant increase, which coincides with that reported by
Abizanda et al (28) and Haider et al (18), it should be noted
that our population had a lower initial SPBB score and showed
a greater increase, this may be due to the differences in the
training programs, as well as to the initial characteristics of our
population (nursing home participants, with an age between 64
to 93 years, without physical impediments to perform physical
activity, among others).

The lack in the improvement of skeletal muscle mass
is an unexpected result in our study, various authors have
reported the effect of resistance exercise on muscle mass;
most resistance training programs report an increase in skeletal
muscle mass (20, 29); in our population, lean mass increased
300g and SMI increased in both genders in the third month;
this result although it was not statistically significant, shows a
tendency toward an increase in the quantity of muscle mass.

Similar results were reported by Haider et al (18) where the
improvement in muscular strength and functionality was due to
an increase in the recruitment and the ability of motor neurons,
they don’t find changes in lean mass or skeletal appendicular
muscle mass. While Marques et al (26) explain that the lack of
increase in MM can be due to the fact that a greater frequency
of exercise is required (more than three days a week), to
generate a greater amount of muscular contractions that incite a
greater muscle volume. Neurological adaptations occur rapidly,
while hypertrophy occurs later once protein synthesis exceeds
the rate of protein catabolism (30).

The lack of increase in lean mass should not be a limitation
when planning an exercise scheme, but instead should focus on
looking for exercises and protocols (duration, intensity, volume,
frequency and load) that are specific to achieve this objective,
without suppressing exercises that improve flexibility and
balance (22).

When we evaluate the nutritional status with the MNA we
found 50% of participants with adequate nutritional status at
the end of the maneuver; this was similar to that reported by

Strupeit (31) in a nursing home population with characteristics
similar to our sample, where 55.7% of the population had
an adequate nutritional status; the author concludes that it is
important to recognize the states of malnutrition in the older
adults through a frequent application of the MNA in order to
use preventive measures that improve the nutritional status of
older adults.

The quality of the elderly’s diet is poorly studied, most
studies focus on the amount of protein that the older individuals
consumes, without evaluating the diet as a whole (energy and
macronutrients); Khattab and Al-Saadoun (32) studied feeding
in an institutionalized older adults population through a seven-
day food recall; finding that the average energy consumption
was 2038.37 + 446.50 Kcal, which represents 151.65% of the
RDI; this result was similar to what we found in our population
in relation to the energy percentage of adaptation in the first
month (155.7 +43.7%).

When assessing the macronutrients Khattab and Al-Saadoun
(32) found a tendency towards excess of them compared to the
DRI, varying for HC between 140.33 to 191.57%, for lipids
from 121.6 to 147.25, and for proteins of 210.6 to 238.4%,
this could also be observed in our population. Khattab and
Al-Saadoun (32) explain that this tendency to increase both
energy and macronutrients has already been reported in the
literature; in the case of its population, they speculate that the
excesses are due to the type of food available in the region. In
our case, the type of food offered to the older adults depends
on the donations received in the nursing home, this is why
the food is often monotonous, mainly including refined flours
(bread, pasta, rice), legumes, corn tortillas, egg, milk and
junk food (chips and soda). This is the reason why the food is
hypercaloric and the percentages of macronutrients are high.

In relation to the amount of protein Khattab and Al-Saadoun
(32) report that the protein of animal origin represents two
thirds of the total protein intake; while in our population the
protein sources were legumes, dairy and egg.

The excess in fat is mainly explained by the use of whole
milk products and the way food is prepared, as well as by the
bakery products; this agrees with that stated by Khattab and
Al-Saadoun (32) in its population.

In this study there was a prevalence of sarcopenia of 47.4%
at the beginning of the maneuver, which at the end decreased
to 33%, this was similar to that reported by Theodorakopoulos
et al (22), Hassan et al (17) and Marzetti (6) for the older
adults living in nursing homes where the prevalence varies
from 14 to 35.7%. As reported by Lee and Park (33), the time
devoted to RE is a predictive factor for reversing the stages of
sarcopenia; in our population the participants were sedentary
before the maneuver, maintaining an average of 120 minutes
of exercise per week for 3 months, which apparently led to
decrease of sarcopenia at the end of our maneuver. This implies
that performing some type of moderate exercise is a predictor
for the improvement of sarcopenia (33).

Several authors have shown that physical activity programs
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in the older adults are effective, feasible, safe and have low
cost; they have a protective effect against the functional decline
associated with age independently of the presence of diseases,
having a positive impact on the quality of life, as well as on
psychological aspects when generating accompaniment and
competition in the older individuals (34).

There are few studies that focus on older adults living in
nursing homes, where RE can be studied to improve function,
strength, flexibility, balance, lean mass; furthermore, it is
necessary to thoroughly investigate the quality of the older adult
nutrition and its interaction with the RE.

Conclusion

A resistance training program significantly improves
handgrip strength (5.7 Kg), seconds of balance (7.3 sec.), chair
stand (7.3 sec.) and gait speed (6.3 sec.), as well as the score
of the short physical performance battery tests (3.4 points);
furthermore, there is a tendency to decrease the frequency
of severe sarcopenia. This confirms the improvement of
the functionality of the elderly through a resistance training
program, also showing a decrease in sarcopenia. These types
of strategies must be permanent and commonly used in nursing
homes due to the demonstrated benefits of resistance exercise
on the quality of life of the older adults living in nursing homes.

Limitations

The main limitations of the study were the size of the
sample, the absence of a control group and the lack of control in
the feeding of the participants.
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