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Abstract

Loss of muscle mass and strength is the main factor
limiting functionality in activities of daily living. There are
transition periods in which women reduce the practice of
activities focused on maintaining muscle mass and
strength, which affects their functionality. Interventions
that promote the development or maintenance of adequate
muscle mass and strength in adult women are effective
strategies to prevent motor deficits that lead to physical
disability. Objectives: to examine the characteristics of
physical activity or exercise interventions that have
evaluated changes in muscle mass in adult women under
60 years of age. Methodology: A literature search was
carried out in the digital databases: PubMed, Cochrane and
Redalyc. Experimental studies of physical training
programs published between 2016 and 2021 were
included, which included women under 60 years of age,
who counted the impact on muscle mass among their
results. Contribution: it is necessary to know the
characteristics of training programs with influence on
muscle mass in adult women, in order to support evidence-
based practice for the promotion of physical-functional
health.
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Resumen

La pérdida de masa muscular y fuerza es el principal factor
que limita la funcionalidad en las actividades de la vida
diaria. Existen periodos de transicion en los cudles las
mujeres disminuyen la practica de actividades enfocadas
al mantenimiento de la masa muscular y la fuerza, lo cual
repercute en su funcionalidad. Las intervenciones que
favorecen el desarrollo o mantenimiento de una adecuada
masa muscular y fuerza en mujeres adultas son estrategias
eficaces para prevenir las deficiencias motrices que
conducen a la discapacidad fisica. Objetivo: examinar las
caracteristicas de las intervenciones de actividad fisica o
ejercicio que han evaluado los cambios en la masa
muscular en mujeres adultas menores de 60 afios.
Métodos: Se realiz6 una busqueda de literatura en las
bases de datos digitales: PubMed, Cochrane y Redalyc. Se
incluyeron estudios experimentales de programas de
entrenamiento fisico publicados entre 2016 y 2021, que
incluyeron a mujeres menores de 60 afios, que contaran
dentro de sus resultados el impacto sobre la masa
muscular. Contribucion: es necesario conocer las
caracteristicas de los programas de entrenamiento con
influencia sobre la masa muscular en las mujeres adultas,
con la finalidad de apoyar la practica basada en evidencias
para la promocidn de la salud fisico-funcional.
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Introduction

The optimal functioning of the musculoskeletal
system is vital for the performance of the
activities of daily life and an adequate
metabolism. Loss of muscle mass and strength is
the main factor that limits functionality in
activities of daily living (Pano-Rodriguez et al.,
2020; Skelton & Mavroeidi, 2018). During the
fourth decade of life, women experience various
changes in metabolism, body composition, and
the functioning of the musculoskeletal system.
Abdulnour et al. (2016) point out that the loss of
muscle mass and strength in this period is greater
in women compared to men of similar ages. A
consequence of the loss of muscle strength in the
lower limbs is a decrease in balance, which
increases the risk of falls in middle-aged women
(Anek & Kanungsukasem, 2015).

Reduced functional capacity is known to
be one of the main causes of disability, mortality,
and other negative health outcomes (Pano-
Rodriguez et al., 2020). Lifestyle-related factors
such as a protein-deficient diet and physical
inactivity affect the quantity and quality of
muscle mass (Aretson-Lanz et al., 2019).

Regarding physical inactivity, Barranco-
Ruiz et al. (2019) point out that its prevalence is
higher in the female population, both in
developed and developing countries. In Mexico,
according to the National Health and Nutrition
Survey (ENSANUT) 2018-2019 (Shamah-Levy
et al., 2020) and the Women and Men Survey
2020 of the National Institute of Statistics and
Geography [INEGI] (2020) , the constant of
physical inactivity is observed throughout all the
stages of development of this population group,
especially from adolescence. Thus, 53.5% of
adolescents between 15 and 19 years old are
physically inactive, while 65.6% of women older
than 18 years do not exercise or practice sports
(INEGI, 2019; Shamah-Levy et al., 2020).

Skelton and Mavroedi (2018) report that
there are transition periods, such as the
beginning of university life, marriage,
pregnancy and menopause in which women
reduce the practice of activities focused on
maintaining muscle mass and strength, which
affects its functionality.
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Interventions that favor the development
or maintenance of adequate muscle mass and
strength in adult women are effective strategies
to prevent motor deficiencies that lead to
physical disability; in sum, women who
maintain an adequate level of muscular strength
in the lower limbs from early adulthood
experience a lesser decline in said conditional
ability and have fewer disturbances in balance
during middle adulthood (Wu et al., 2017). The
quantity of the muscular mass and the quality of
this evaluated with respect to the resulting
physical condition, are indicators associated
with the physical functionality and quality of
life.

It is necessary to know the characteristics
of training programs with influence on muscle
mass in adult women, in order to implement
them appropriately in the professional practice
of the multidisciplinary health team. The
objective of the present systematic review is to
examine the characteristics of physical activity
or exercise interventions that have evaluated
changes in muscle mass in adult women under
60 years of age.

This study presents the sections of
methods, results, discussion and conclusions.
The methods section describes the literature
search process, the inclusion and exclusion
criteria of articles, as well as the evaluation of
the quality of the literature found. The results
section describes the characteristics of the
studies included in the systematic review in
consideration of the research objectives. In the
discussion section, the contrast between the
methodologies of the training programs is
exposed. In the conclusions, the limitations
found in the analyzed studies are identified and
areas of opportunity for research are identified.

Methods

A literature search was carried out in the digital
databases: PubMed, Cochrane and Redalyc. The
keywords used in English were exercise AND
muscle mass AND women NOT elderly or older
and exercise AND muscle mass AND adult
women NOT elderly or older.

The search was carried out from
September to December 2021.
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Experimental studies of physical training
programs were included, which were evaluated
as high-quality evidence, published in the period
from 2016 to 2021, which included women
under 60 years of age, who counted the impact
on muscle mass among their results. Articles that
could not be found in extensive, exercise
programs with a duration of less than six weeks,
that did not have the description of the training,
in participants with an average age of over 60
years, studies that included physically active
men or women were excluded. Fourteen
documents were removed, and it was not
possible to find the full text.

The quality level evaluation was
obtained according to the criteria of the Grading
of Recommendation Assessment, Development
and Evaluation -GRADE- (Manterola, Asenjo-
Lobos & Otzen, T., 2014). Three investigators
conducted the electronic database search, title
and abstract analysis, and cross-checked the
report. The data analysis was carried out in
descriptive tables of the training programs
considering the indicators of the impact on
women.

Results

The systematic literature search yielded a total of
328 articles in the three databases considered:
PubMed, Cochrane and Redalyc. Once the
selection criteria were reviewed, 14 articles were
analyzed in this literature review (Figure 1).

5] Results found
n=328
Duplicate
articles n=1
& Articles
"
o selected by Pubmed Cochrane
g titte e B S
n=28 -
Articles selected
forreview
n=24
Excluded afternot meeting the mchision criteria
n=11
E Articles inchuded
E_ in the review
L= n=13

Figure 1 Flowchart for selecting articles for review
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Table 1 shows the descriptive
characteristics of the articles considered in the
review. The characteristics of the experimental
groups are distinguished, the design and
classification according to the type of program
evaluated.

GE(m) GC(w)

Barranco-Ruiz et | 31/GE2 2 6.4*% NE | Randomized clinical trial RA
al., 2019 23

Cholewa et al. 11 12 20.7=14 212413 | Randomized clinical trial BC
2018

Daly et al, 2020 55 INET 45-65 45-65 | Randomized, double-blind. | BC
| |_placebo-controlled trial
de Oliveira Junior | 13/GE2: 14| 583532803 /GE| 5980=943 | Randomized chinical trial by | RM
etal., 2020 13 2=59.31 £8.37 control group
Dutra et al., 2018 15 /GP: 15 237216 236436 | Ra

2019 14 18 2435648 | 2432648 |
eyes | 24/ GE2 29 429721084 | 461021057

RM

etal 9

Hetichen et al 27 27 53620 545516
2021 | |
Jendricke et al., 45 45 38387 41.6£69 | Randomized, double-blind, | BC
2019 placebo-controlled trial
Miller et al., 2020 30 30 37.9:7.69 35.9:10.3 | Randomized clinical trial BC
Orsatti et al., 2017 16 16 58.8(8.9) 56.8(6.6) | Randomized placebo- | BC
| | controlled trial
Said etal, 2017 16 16 3058=38 29.66=4.2 | Randomized controlled | RA
intervention trial
Zeng etal., 2021 18/ GE3: 18 21132164 22.13%1.96 | Randomized clinical trial RA
18

Note: GE = experimental group; GC = Control group; GP
= placebo group; RA = Aerobic endurance; BC =
Multicomponent; RM = Muscle endurance. * NE: They do
not specify by group

Table 1 Characteristics of high-quality experimental
studies evaluating muscle mass in adult women
Source: check full data in references

Table 2 describes the characteristics of
the evaluated programs, the indicators to
evaluate muscle mass and the results related to
this indicator. For the description of the
programs, the explanation of frequency,
intensity, time, type, volume and progression
was considered in accordance with the
recommendations  for  physical  training
programs. Table 2 presents the aerobic
resistance training programs; the muscular
resistance training programs are presented in
Table 3 and finally, the bicomponent programs
are described in Table 4.
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Reference  Experimental  Description Description Muscle mass
o

group 1 program

Antiropometry ISAK | In both groups,
80 | + ec. de Lee (Lee et | MG decreated (p
of | L, 2000) <01) and MM
increased (G1 p
= 05 ad G2 p
<01)

trainin exercises)
Heméndez- | 10,000 steps daily | E: dady CG: 3000 steps daily | GE2 F: 45/ 5 | Elecmical There was &
Reyesetal, | walking program | L 60% | walk + hypocaloric | T 70% | bioimpedance (Tanita | greater increase in
2019 (GED) VO2max diet Low impact | VOmax T: | BWB 800-A) MM m GE
T:60min | aerobic  everciee | 60 min V- compared 1o GE1
V. 10000 | progam + muscular | 10.000 steps B = 0182 s
stepe resistnce  exercises | F. Bodybump: Bs, =0.008)
METS: 5.8 | (LIAS) 35/sMETS=
8
Said et ol | High Tmpact | F-23/3 GEZ: Hgh imtensity | GCF- daily T Y = ec | Sigaificant
2017 % interval | merobic [ 30 min V- | Womersley & Dumin | increase in fat
-| exercise  (HIIT) | 5000 steps | (Womersley & | free mass in the
of | progam METS: 14 | Durain, 1877) LIAS  growp

HIA group (p
<05)

Zeng et al, | Continuous serobic | F:33/3 GE3 muscular | LIASF- 45 /s | Electrical Muscle  mass
2021 exercise  program | T: 43 min endwrance  training | I EA: 50-33% | bicimpedance increased in the 3
for maximum fat | V: 5 min | program of HR max | (INBODY 7.0, model | groups,  bemg
omdation  (FAT | wanning = 40 (week 4-14); | ef-265B, South | higher in the GE3
max) min exercise 60-65% of HR. | Korea). roup (p <0.05)
max.  (week
1524) I ER:
60-80% of 1
RMT: 30 min
EA of exercis
and 20 min of
ER V ER:
sets with 15 5
rest betwen
exercises. 3
min Test
between sets

Note: F = frequency; s/ s = weekly sessions; | = intensity;
EB = Borg scale; T = time; min = minutes; V = volume; P
= progression; ISAK = International Society for the
Advancement of Kineanthropometry; VO2 max =
maximum oxygen consumption; GE2 = experimental
group 2; CG = control group; HR max = maximum heart
rate; EA = aerobic exercise; ER = resistance exercise; RM
= maximum resistance; GE3 = experimental group 3.

Table 2 Description of changes in muscle mass evaluated
in aerobic resistance training programs for adult women
Source: check full data in references

Increased FFM in the thigh in the:
HVRT group (p <.01) compared
Madison, WI, | to the LVRT group

uUsa)

e | F:3sis DEXA (Lunar

I 30-30%of 1 | iDXA;  GE,
RM
exerc

scle Endurance | 1: 30-90% of
Training (HRVT)
Program

ise series
V:3sof 8121

Franco et | Low Load Muscle
al, 2019 Endurance I
Training Program | V: 3 fron
(LL) 351

F:2s/s DEXA (GE

1:20-90%RM | Lunar iDXA n A\ 1 the leg
V:350f8-101 | Corp, Madison, | great

WL UsA)

Note: F = Frequency; s / s = weekly sessions; | = intensity;
RM = repetition maximum; V = volume; s = series; r =
repetitions; MLG = fat free mass; MM = muscle mass; GF
= strength gain

Table 3 Description of changes in muscle mass evaluated
in muscular resistance training programs for adult women.
Source: check full data in references
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Note: ERM = muscular endurance training; F = frequency;
s / s = weekly sessions; Intensity = intensity; RM =
repetition maximum; HR max = maximum heart rate; T
time; min = minutes; V = volume; P = progression; s
series; r = repetitions; Sup = supplementation; MsSs
upper limbs; Msls = lower limbs; MM = lean mass; EA
aerobic exercise; EB = Borg scale; gr = grams; ml =
milliliters; MLG = fat free mass; EG = experimental
group; CG = control group

Table 4 Description of bicomponent programs -
supplement / diet and muscular resistance training- for
adult women included in the review
Source: check full data in references

Discussion

Research on the characteristics of training
programs that include the evaluation of changes
in muscle mass in adult women is relevant, given
the high levels of physical inactivity reported in
this population group. Physical inactivity is
known to be one of the main contributing factors
to muscle wasting.

The studies analyzed suggest that
programs focused on muscle resistance training
can generate benefits on the amount of muscle
mass. Barranco-Ruiz et al., 2019 and
Hernandez-Reyes et al., 2019 compared the
effects of aerobic exercise programs against
muscular resistance programs, obtaining a
greater increase in muscle mass in the latter.
Other authors (Hettchen et al., 2021; Jendricke
et al., 2019; Orsatti et al.,, 2017) evaluated
muscular resistance training programs with the
addition of nutritional supplements without
achieving significant changes in the indicators
considered to measure muscle mass. In addition,
Miller et al., 2020 report that the combination of
an energy-restricted diet and exercise does not
produce changes in muscle mass.
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Regarding the characteristics of the
training programs, it was found that the
methodology used to estimate exercise intensity
was based on MRI (Cholewa et al., 2018, De
Oliveira et al., 2020, Dutra et al., 2018, Franco
et al., 2019, Orsatti et al., 2020 and Zeng et al.,
2021), the Borg Scale (Daly et al., 2020),
maximum HR and MR (Said et al., 2017). In
contrast, Hernandez-Reyes et al. (2019)
estimated energy expenditure based on the
METS unit of measurement. Despite the
diversity in the methods used, positive changes
in muscle mass were observed in all studies.

Different  research indicators are
considered for the evaluation of muscle mass.
Electrical bioimpedance was the most used
method (Dutra et al., 2018, Hernandez Reyes et
al., 2019, Hettchen et al., 2021, Jendricke et al.,
2019, Orsatti et al., 2017 and Zeng et al., 2021);
Dual energy X-ray absorptiometry (DEXA)
considered the gold standard was the second
most frequent method used (Daly et al., 2020, De
Oliveira et al., 2020, Franco et al., 2019, Martins
etal., 2018 and Miller et al., 2020). Two projects
used formulas based on anthropometric
measurements to estimate body composition
(Barranco-Ruiz et al., 2019; Said et al., 2017)
and only one report used air displacement
plethymography (Cholewa et al., 2018).
Verifying the validity and reliability of the
indicators according to the study population is
important for the comparative analysis of
findings. The heterogeneity of indicators
responds to the possibilities of each
investigation. The evaluation of the quality of
the muscle mass in addition to the quantity
persists as an area of opportunity in this type of
project.

Conclusions

The objective was to examine the characteristics
of physical activity or exercise interventions that
have evaluated changes in muscle mass in adult
women under 60 years of age. Muscle resistance
training programs appear to be effective in
improving muscle mass in untrained adult
women. This highlights the importance of
resistance training for maintaining adequate
levels of muscle mass during adulthood.
Although the quality of the design of this type of
project has many strengths, it is still necessary to
promote the unification of the indicators used to
evaluate muscle mass, consider the quality of
muscle mass and the description of training
programs.
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