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ABSTRACT

Objective

To compare body composition of postmenopausal women with and without dynapenia, defined by different cut-off
points.

Methods

Body composition was assessed by electrical bioimpedance and the nutritional status by the body mass index. Dynapenia
was diagnosed according to handgrip strength, using the following cut-off points: handgrip strength <16kgf and <20 kgf.
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Results

A total of 171 women (50 to 92 years of age) participated in the investigation. The mean age of non-dynapenic and
dynapenic women (handgrip strength <20kgf) was 69.4+8.2 and 74.5+8.2 years, respectively. The mean age of women
with dynapenia (handgrip strength <16kgf) was 75.0+10.1 years and non-dynapenic women, 71.1+8.2 years. It was
found that dynapenic women, with handgrip strength <20 and <16kgf, had an average of 2.38 and 2.47kg less muscle
mass respectively, when compared to non-dynapenic women (p<0.05). However, there was no difference in muscle
mass between the different dynapenic groups. Non-dynapenic women (handgrip strength >20kgf) had more total
(3.55kg) and central fat (1.47kg) (p<0.05).

Conclusion

Dynapenic women, diagnosed considering both cutoff points, had less total and segmental muscle mass compared
to non-dynapenic women. In addition, dynapenic women with handgrip strength <20kgf had lower total and trunk
adiposity.

Keywords: Adipose tissue. Muscle weakness. Postmenopause. Skeletal muscles.

RESUMO

Objetivo

Comparar a composicdo corporal de mulheres na pds-menopausa com e sem dinapenia a partir de diferentes pontos
de corte.

Métodos

A composicado corporal foi avaliada por bioimpedancia elétrica e o estado nutricional pelo indice de massa corporal. A
dinapenia foi diagnosticada por meio da forca de preensdo manual, utilizando-se os sequintes pontos de corte: forca
de preensdo manual <16kgf e <20kgf.

Resultados

Participaram da pesquisa 171 mulheres (50 a 92 anos). A média de idade das ndo dinapénicas e das dinapénicas (forca
de preensdo manual <20 kgf) foi 69,4+8,2 e 74,5+8,2 anos, respectivamente. As mulheres com dinapenia pela forca
de preensdo manual <16kgf apresentaram média de idade de 75,010, 1 anos e as nao dinapénicas tinham, em média,
71,1£8,2 anos. Verificou-se que as mulheres dinapénicas, com forca de preensdo manual <20 e <16kgf, tinham em
média 2,38 e 2,47kg a menos de massa muscular quando comparadas as ndo dinapénicas (p<0,05). Contudo, ndo foi
observada diferenca na massa muscular entre os diferentes grupos dinapénicos. As mulheres ndo dinapénicas (forca de
preensdo manual >20kgf) apresentaram maior gordura total (3,55kqg) e central (1,47kg) (p<0,05).

Conclusao

As mulheres dinapénicas, diagnosticadas por ambos os pontos de corte, apresentaram menor massa muscular total
e por segmento em relacdo as ndo dinapénicas. Ademais, as dinapénicas com forca de preensdo manual <20kgf
possuiam menor adiposidade total e no tronco.

Palavras-chave: Adipose dolorosa. Debilidade muscular. P6s-menopausa. Musculo esquelético.

INTRODUCTION

During female aging, a muscle mass decrease occurs as well as greater accumulation and
infiltration of fat, resulting from the endocrine changes that occur during the climacteric [1,2]. These
changes include reduction in estrogens and progesterone, and increase in the Follicle-Stimulating
Hormone [3].

The abovementioned changes can have negative repercussions on physical fitness. Therefore,
muscle weakness triggered by the aging process, called by Clark and Manini [4] as dynapenia, has been
shown to be a frequent condition in postmenopausal women, with prevalence rates between 18.7%
and 34, 4% [5,6].
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This epidemiological scenario evidences an important public health problem, since the low level
of muscle strength can cause considerable health consequences, being associated with osteoporosis,
osteosarcopenia, functional dependence and low mobility [7-12]. In addition, there is evidence that
dynapenia increases the probability of falls, fractures and mortality [13-16].

In this connection, Handgrip Strength (HGS) is one of the main ways of assessing muscle strength
for the diagnosis of dynapenia in clinical practice and in epidemiological studies, as it is a low-cost
procedure, easy to apply and non-invasive, which has a good relationship with total muscle strength
[17].

Among the main cut-off points adopted to identify dynapenia, there are those proposed by Laurentani
etal. [18] and Dodds et al. [19]. However, after searching the literature, no studies were found that assessed
the difference in the distribution of the components of women’s body composition after menopause, by
these different reference values.

Thus, this survey is justified considering the need to observe whether different cut-off points of
handgrip strength to screen postmenopausal women with dynapenia may present differences in the
distribution of body composition, especially with regard to muscle mass. Identifying which cut-off point
is related to a smaller contingent of muscle mass becomes relevant for early intervention strategies to
be carried out in order to delay or mitigate the degradation of protein synthesis and contribute to the
maintenance and / or gains in muscle strength that are fundamental for good functionality. With this,
the present study aimed to compare the body composition of postmenopausal women with and without
dynapenia, defined based on different cut-off points.

METHODS

Cross-sectional study carried out in Jequié, BA, with women (=50 years old) registered in the 11
social groups for seniors of the Associacdo de Amigos, Grupos de Convivéncia e Universidade Aberta com a
Terceira Idade (AAGRUTI, Friends Association, Social Groups and Open University with the Elderly). According
to AAGRUTI, 280 women participated in the activities of the groups when the collection was carried out.
However, two women (0.8%) were not found after three separate visits to the meetings of their respective
groups. Therefore, 278 women formed the contingent of the population.

For the present study, the following inclusion criteria were adopted: permanent residence in Jequié,
BA and having stopped menstruating at least one year before collection. However, 16 women (5.75%)
were excluded because they were using hormone replacement therapy, 86 (30.93%) because they did not
deliver the information related to body composition and five (1.8%) because they did not have available the
muscle strength values.

Thus, of the 280 women who were originally part of the study population, 171 women participated
in the study. The sample size was greater than what was necessary for a good representativeness of
the studied population (n=163) and it was determined by a sample calculation performed with a 95%
confidence level and a sample error of 5%. Figure 1 shows the decision diagram in the selection process of
postmenopausal women.

Data collection was carried out between July and September 2017, in a single step, in the location
where the social groups operated. There, interviews were conducted to collect sociodemographic
information, using a specific form. In addition, anthropometric measurements, bioimpedance examination
and the HGS measurement were performed.

Body mass was measured using a portable digital scale (Zhongshan Camry Eletronic®, G-Tech Glass
6, China), with the subject wearing as few clothes as possible. Height was measured by means of a fixed
stadiometer, women standing barefoot, joined feet and heels, buttocks and shoulder girdle in contact
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with the wall, keeping the eyes fixed on a horizontal axis parallel to the floor (Frankfurt Plane) at the end a
breathing inspiration [20]. This measurement was repeated three times and the average number was used in
the assessments. The Body Mass Index (BMI) was calculated using the values of Body Mass (BM) and Height
(H): BMI= BM (kg)/HZ(m) [21].

The body composition was estimated using an InBody 230, multi-frequency electric bioimpedance
device (BiospaceCo. Ltd, Seoul, Korea), which provided the values for the percentage of fat, fat mass,
skeletal muscle mass and total lean mass, in addition to the lean mass and the trunk and upper and lower
limbs fat mass.

In order to ensure reliability, the device was properly calibrated before proceeding with the
measurements. In addition, all participants were previously instructed to attend in at least 4 hours absolute
fast condition; with no alcohol and coffee or any other diuretic substance intake for at least 8 hours;
participants should not perform any physical activities or have sauna for at least 12 hours and should empty
the bladder before the exam.

To perform the exam, the women were instructed to remove all the metal ornaments and remain in an
orthostatic position, with clean hands and feet, in contact with the equipment electrodes. The examination
was performed by a single trained health professional, following the manufacturer’s recommendations.

Dynapenia diagnosis was performed based on the HGS of the dominant upper limb, measured
with a hydraulic dynamometer (Saehan Corporation SH5001®, Korea). The participants remained
comfortably seated, with the shoulder adducted, elbow flexed at 90° and resting on a table, the forearm
in neutral position and the wrists from 0° to 30° rotation position. During the test, the volunteers were
also verbally encouraged to press the dynamometer handle with as much force as possible [22].

Two attempts were made, with a one-minute interval between them. However, for the analysis,
the highest value in kilogram-force (kgf) was considered. Dynapenia was defined separately using the
following cut-off points: HGS <20kgf and HGS <16kgf [18,19].

Initial population
n=280 women

> 2 not found after 3 visits

A 4

n=278 women

16 used hormone therapy

h 4

86 did not deliver body
composition information

5 did not have information on
muscle strength

A 4

A 4

Final population
n=171 women

Figure 1 - Decision diagram in the selection process of women participating in the study. Jequié (BA) Brazil, 2017.
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Descriptive analysis was performed using relative and absolute frequencies, mean, median, standard
deviation and interquartile range. In order to compare the values of body composition between the groups
with and without dynapenia, defined by the different cut-off points, the Student's t test or the Mann-
Whitney U test was used, according to the data normality distribution, observed with the Komolgorov
Smirnov tests. The analyses were performed using the software Statistical Package for Social Sciences (SPSS®
21.0, 2013, SPSS, Inc, Chicago, IL) and MedCalc® (version 9.1.0.1, 2006), adopting a 95% confidence
interval (p<0.05).

This study was conducted in accordance with the Declaration of Helsinki of the World Medical
Association, in compliance with the determination of Resolution no. 466/2012 of the Brazilian National
Health Council. Thus, it was approved by the Research Ethics Committee of the Universidade Estadual do
Sudoeste da Bahia, under CAAE n. 67839516.6.000.0055.

RESULTS

The average age of the participants with and without dynapenia, diagnosed based on the cut-
off points proposed by Laurentani et al. [18] was 74.56+8.25 and 69.40+8.27 years of age, respectively.
However, when evaluated by the Dodds et al. [19] reference value, dynapenic women were, on average,
75.0£10.12 years, while non-dynapenic women 71.16+8.24 years.

It was found that the women in the dynapenic group, according to the highest cut-off point (HGS
<20kgf), had body mass, height, BMI and HGS lower than the women in the group without dynapenia
(p<0.05). However, between the non-dynapenic and the dynapenic women, based on the lowest cut-off
point (HGS <16kgf), only the variables age and BMI did not show any significant difference between the
groups (Table 1).

With regard to muscle mass, total lean mass and segmental lean mass the group with dynapenia
showed lower values for all the variables assessed, when compared to the group without dynapenia,
regardless of the cut-off point adopted (p<0.05). However, among the dynapenic groups, no significant
difference was observed in the above variables, as shown in Table 2.

Table 3 shows the percentage of fat, total fat mass and segmental mass in women with and without
dynapenia. It was observed that dynapenic women, with HGS <20kgf, had significantly less total body and
trunk fat than non-dynapenic women.

Table 1 - Comparative analysis of age, anthropometric characteristics and handgrip strength among women with and without dynapenia,
defined by different cut-off points. Jequié (BA) Brazil, 2017.

Non-dyapenic women Dyapenic women <20kgf Non-dyapenic women Dyapenic women <16kgf
Variables (n=93) (n=78) (n=145) (n=26)

Median IQR Median IQR Median IQR Median IQR
Age (years) 70.0 9.0 74.0 9.7* 72.0 11.0 75.5 15.7
BM (kg) 66.4 18.0 58.6 13.0* 62.4 17.0 57.1 12.0*
Stature (m) 1.51 0.1 1.5 0.1* 1.5 0.1 1.5 0.1*
HGS (kgf) 22.0 4.0 17.0 3.0* 20.0 5.0 14.0 3.0*#

Mean SD Mean SD Mean SD Mean SD
BMI (kg/m2) 28.7 4.8 271 4.7* 28.0 4.7 27.6 5.4

Note: *Difference between dynapenic and non-dynapenic groups; (p<0.05); #Statistical difference between dynapenic women with HGS <16 kgf and
<20kgf. BM: Body Mass; BMI: Body Mass Index; HGS: Handgrip Strength; IQR: Interquartile Range; kg/m2: Kilogram per square Meter; kgf: Kilogram-
Force; m: Meters.

Rev Nutr. 2021;34:200084 Revista de Nutricao


https://doi.org/10.1590/1678-9865202134e200084

6 | L. SANTOS et al. https://doi.org/10.1590/1678-9865202 134200084

Table 2 — Comparison of total muscle mass, total lean mass, lean mass of the trunk and upper and lower limbs between women with and
without dynapenia, defined by different cut-off points. Jequié (BA), Brazil, 2017.

Non-dyapenic women Dyapenic women <20kgf Non-dyapenic women Dyapenic women <16kgf

Variables
(n=93) (n=78) (n=145) (n=26)

Mean SD Mean SD Mean SD Mean SD
Muscle Mass (kg) 21.1 3.4 18.7 2.9* 20.4 3.4 17.9 2.7*
Lean Mass (kg) 39.1 5.8 35.2 4.8* 38.0 5.7 33.8 4.6*
Lean Mass of the trunk (kg) 17.8 2.7 15.6 2.8* 171 29 15.0 2.5%
Median IQR Median IQR Median IQR Median IQR
Lean Mass of the LUL (kg) 2.0 0.5 1.7 0.4* 1.9 0.6 1.5 0.5*
Lean Mass of the RUL (kg) 2.0 0.5 1.7 0.4* 1.9 0.5 1.6 0.6*
Lean Mass of the LLL (kg) 55 1.5 4.9 1.3*% 53 1.4 4.7 1.3*%
Lean Mass of the RLL (kg) 5.5 1.4 4.9 1.2* 5.4 1.4 4.8 1.5%

Note: *p<0.05. LLL: Left Lower Limb; LUL: Left Upper Limb; RLL: Right Lower Limb; RUL: Right Upper Limb.

Table 3 - Comparison of total body fat and fat segments between women with and without dynapenia, defined by different cut-off points.
Jequié (BA), Brazil, 2017.

Non-dyapenic women Dyapenic women <20kgf Non-dyapenic women Dyapenic women <16kgf
Variables (n=93) (n=78) (n=145) (n=26)
Mean SD Mean SD Mean SD Mean SD
Total fat (kg) 27.5 9.4 23.1 7.91* 26.1 89 24.6 8.8
Fat (%) 403 7.2 39.7 7.9 39.9 7.1 40.8 9.7
Trunk fat (kg) 13.4 4.4 11.9 4.2* 12.9 4.5 12.0 4.6
Median IQR Median IQR Median IQR Median IQR
Fat of the LUL (kg) 2.0 1.3 1.8 1.2 1.9 1.2 1.8 1.3
Fat of the RUL (kg) 2.0 1.3 1.8 1.2 1.9 1.3 1.8 1.3
Fat of the LLL (kg) 4.0 1.8 3.8 1.7 3.8 1.8 4.0 1.6
Fat of the RLL (kg) 4.0 1.8 3.7 1.7 3.9 1.8 3.9 1.9

Note: *p<0,05. LLL: Left Lower Limb; LUL: Left Upper Limb; RLL: Right Lower Limb; RUL: Right Upper Limb.

DISCUSSION

This study aimed to compare the body composition of postmenopausal women with and without
dynapenia, defined by different cut-off points. Our main results showed that regardless of the cut-off point
adopted, dynapenic women had less muscle and lean mass (p<0.05). However, in a study of 132 Canadian
postmenopausal women (50 to 75 years old), Dulac et al. [11] found no difference in lean mass between
women with and without dynapenia. Similarly, other studies conducted with the same population did not
identify disparities between the dynapenic and non-dynapenic groups regarding muscle mass and lean mass
[23,24].

Although these studies also estimated the body composition using electrical bioimpedance, it is
noteworthy these three studies did not use the gross values of the HGS to define the outcome. In the study
by Dulac et al. [11], HGS was standardized based on body mass and in the studies by Filion et al. [23] and
Barbat-Artigas et al. [24], the authors used muscle mass for standardization.

It can also be observed that these studies used as cut-off points reference values of a younger
population (18-30 years). Values between 1 to 2 standard deviations from the reference group mean
were considered as type | dynapenia, and type Il dynapenia the >2 standard deviations below the mean
[24]. In addition, these assessments demonstrated statistically similar values regarding age between
groups with and without dynapenia unlike our study, where dynapenic women were older, regardless
of the cut-off point adopted (p<0.05).
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Thus, the reduced distribution of the muscle mass and lean mass for the dynapenic groups,
verified in our findings, may be a consequence of muscle atrophy generated by imbalances between
protein synthesis and protein degradation. These physiological changes are inherent to aging and are
potentiated by factors, such as physical inactivity and low caloric intake, especially in diets with low
protein [7].

Total muscle mass reaches its peak between 30-40 years of age and soon after it begins to decrease,
a condition that in women tends to be more and more severe after menopause [1]. Although there is no
consensus as to the rate of muscle mass decline with aging, in a literature review Mitchell et al. [25] showed
that in women the average value of the reduction of muscle mass is 3.7% per decade in relation to the peak
value. However, over the years these losses become ever more severe. Thus, after the age of 70, decline can
reach 1.0% per year, resulting in estimated total losses of up to 40% among long-lived individuals.

In our results, we also observed a significant difference between the median HGS values of the two
dynapenic groups (17kgf; 14kgf), defined separately by the cut-off points proposed by Laurentani et al.
[18] and Dodds et al. [19]. However, when comparing muscle mass and total lean mass, in addition to
segmental lean mass between the groups, we observed similar values in all the assessments (p>0.05). That
is, apparently, despite the lower cut-off point, that reflects in less strength, it did not imply in lower amounts
of lean and muscular mass in women.

These findings are in line with the literature, where in more recent studies it has been pointed out
that differently from what was thought a few years ago, the loss of muscle mass does not appear to be the
only trigger of negative implications for muscle fitness, since the loss of strength can occur 2-5 times faster
than the decline in muscle mass [7,25,26].

Therefore, other factors such as those associated with neural repercussions, such as the reduction
of the descending excitatory impulse from the supraspinal centers, reduced recruitment and reinnervation,
especially of the larger motor units, failures in neuromuscular transmission and greater infiltration of body
fat in the muscles, occur in an accelerated way with the advancing age, can be other causes affecting
muscular strength in elderly people [7,25].

We also found that, despite similar fat rates found in the different groups, regardless of the cut-off
point adopted to define dynapenia, the mean value of total body and trunk fat was higher in women who
were evaluated as non-dynapenic, when compared to dynapenic subjects (HGS <20kgf) (p<0.05).

In contrast, Filon et al. [23] and Barbat-Artigas et al. [24] did not identify disparities in body
adiposity among postmenopausal women with and without dynapenia. However, differently from those
findings, we observed in our study that non-dynapenic women were of a significantly lower median age
compared to dynapenic women, which may lead to infer that possibly those women who had higher
HGS had a greater amount of visceral fat, as a result of the accelerated redistribution of adipose tissue
to the central regions of the body, a condition that occurs mostly in the first years after menopause [27].

However, due to their older age, dynapenic women had not only less body mass, but also lower
amounts of lean mass, muscle mass and fat mass (p<0.05), probably due to unintentional weight loss.
These reductions in general do not have a defined etiology, but can occur as a result of more morbidities
and their negative repercussions on health, in addition to polypharmacy and isolation, which usually
occur with advancing age. Thus, these body mass reductions can be severe over longevity, generating
decreases not only in lean tissue, but also in the adipose tissue reserves [28].

The results found show a situation of concern, given the adverse health conditions observed both
among non-dynapenic women and those with dynapenia. The first group, despite having greater muscle
strength, showed a high percentage of fat (>39%), in addition to a greater amount of total and trunk fat,
when compared to the dynapenic group (p<0.05). This refers to the condition of obesity, a chronic disease
that causes inflammatory processes and a greater vulnerability for important comorbidities, such as systemic
arterial hypertension, diabetes mellitus and dyslipidemias, and mortality [18,29-32].
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Nevertheless, dynapenic women appear to be more prone to the development of sarcopenia. Just
because they have a low level of muscle strength, this group already fits the first criterion proposed by the
European Working Group on Sarcopenia in Older People for screening individuals with the referred outcome.
However, dynapenic women have shown to have smaller amounts of muscle mass, which increases the
potential for this chronic muscle disease to affect those women [17].

Thus, our research indicates the need for early interventions to improve the levels of strength and
muscle mass among dynapenic women and preferably to use higher cut-off points for screening, as well as
the decrease in the distribution of body fat both among dynapenic and non-dynapenic women. Within this
perspective, the Brazilian Society of Parenteral and Enteral Nutrition recommends for this population a daily
protein intake of 1-1.5g, within a caloric intake between 30-35 Kcal, for each kilogram of body mass [33].

In addition to balanced nutrition, there is a need for a physically active lifestyle, consisting of
150 to 300 minutes of weekly aerobic physical activity [34]. In addition, in a complementary way,
the National Strength and Conditioning Association indicates two to three days of resistance training,
consisting of 1-2 exercises for the main muscle groups (8-10 total exercises), in progressive intensity
until reaching 70-85 % of a maximum repetition in each exercise, along the periodization [35].

This study has some limitations. Among them, the impossibility of comparing the infiltrated fat in the
muscles stands out, which is also an important influencing factor on muscle strength. This is because electrical
bioimpedance, a method used to analyze body composition, provides only tissue estimates according to their
different resistance and reactance to electrical current. However, this study presents as strong points the
method used to assess muscle strength and the segmental analysis of the body composition of dynapenic
women diagnosed by different cut-off points.

CONCLUSION

We found that regardless of the cut-off points adopted (HGS <16kgf; HGS <20kgf), dynapenic
women had less muscle mass and total lean mass, in addition to segmental lean mass when compared to
non-dynapenic women. However, the lowest cut-off point for the definition of dynapenia did not imply less
lean and muscular mass in relation to the highest cut-off point. In addition, dynapenic women with HGS
<20kgf had lower total and trunk adiposity compared to non-dynapenic ones. We therefore suggest that
higher cut-off points be used to screen for dynapenia to enable the implementation of strategies, within
the scope of public health that helps contributing to the maintenance and/or gain in strength and muscle
mass in this population.
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