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ABSTRACT

Sarcopenia is an important complication of
advanced liver disease. For its evaluation,
several techniques can be used. This cross-
sectional, descriptive, and analytical study
aimed to evaluate the relationship between
hand grip strength and muscle mass in
individuals with chronic liver disease. 39
patients with hepatitis B and/or C were
evaluated. Sociodemographic data, hand grip
strength (HGS), weight, height and body mass
index, 24-hour dietary recall to assess protein
intake, and bioelectrical impedance analysis
were collected. A correlation was observed
between HGS and muscle mass (B=0.505; CI
0.616; 2.243; p=0.001) regardless of protein
intake (B=0.623; C1 0.910; 2.618; p<0.001), age
(B=0.622; Cl 0.896; 2.626; p<0.001), body
mass index (B=0.622; C1 0.891-2.631; p<0.001)
and practice of physical activity (B= 0.622; CI
0.876; 2.641; p<0.001). In addition, there was a
correlation between muscle mass and protein
intake (B=0.398; CI 0.016; 0.123; p=0.012),
which remained regardless of age (B=0.399; CI
0.015; 0.124; p=0.013), body mass index
(B=0.403; CI 0.015; 0.125; p=0.014) and the
practice of physical activity (B=0.408; Cl 0.013;
0.129; p=0.017). The use of HGS to verify and
monitor the loss of muscle strength is
suggested, as it is a simple method, easy to
transport and apply, cost-effective.
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RESUMO

Correlacao entre a forca de preenséo palmar e
a massa muscular de individuos com hepatites
virais sem cirrose atendidos em um centro de
referéncia na Amazonia

A sarcopenia € uma complicagdo importante da
doengca hepatica avangada. Para sua
avaliagao, varias técnicas podem ser utilizadas.
Este estudo transversal, descritivo e analitico
teve como objetivo avaliar a relagdo entre a
forca de preensao palmar e a massa muscular
de individuos com doenga hepatica cronica.
Foram avaliados 39 pacientes com hepatite B
e/ou C. Foram coletados dados
sociodemograficos, forca de preensdo palmar
(FPP), peso, altura e indice de massa corporal,
recordatorio alimentar de 24 horas para avaliar
a ingestdo de proteinas e andlise de
impedancia bioelétrica. Foi observada uma
correlacdo entre FPP e massa muscular
(B=0,505; IC 0,616; 2,243; p=0,001)
independentemente da ingestdo de proteinas
(B=0,623; IC 0,910; 2,618; p<0,001), idade
(B=0,622; IC 0,896; 2,626; p<0,001), indice de
massa corporal (B=0,622; IC 0,891-2,631;
p<0,001) e pratica de atividade fisica (B=0,622;
IC 0,876; 2,641; p<0,001). Além disso, houve
uma correlagdo entre massa muscular e
ingestdo de proteinas (B=0,398; IC 0,016;
0,123; p=0,012), que permaneceu
independentemente da idade (B=0,399; IC
0,015; 0,124; p=0,013), indice de massa
corporal (B=0,403; IC 0,015; 0,125; p=0,014) e
pratica de atividade fisica (B=0,408; IC 0,013;
0,129; p=0,017). Sugere-se o uso da FPP para
verificar e monitorar a perda de forga muscular,
pois € um método simples, de baixo custo, facil
transporte e aplicagéo.

Palavras-chave: Hepatite. Forga de preensao

da mao. Composigao corporal.
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INTRODUCTION

Chronic liver diseases, especially
hepatitis B and C, are considered public health
problems worldwide, with 750,651 confirmed
cases in Brazil, of which 36.9% refer to cases of
hepatitis B and 39.8% hepatitis C, according to
the 2023 Brazilian hepatitis epidemiological
bulletin (Ministério da Saude, 2023).

Hepatitis B and C are similar in the form
of parenteral, sexual and vertical transmission,
and can cause several complications,
especially liver failure, fibrosis, cirrhosis and
hepatocarcinoma (Duarte and collaborators,
2021).

Nishikawa and collaborators (2021) cite
in their study that metabolic and hormonal
changes resulting from chronic liver diseases
contribute to increased proteolysis and
decreased protein synthesis.

In this sense, an important complication
of advanced liver disease is sarcopenia,
characterized by progressive loss of strength,
function and muscle mass, it can be classified
as primary, when it occurs due to age, or
secondary, resulting from a systemic disease
(Cruz-Jentoft and collaborators, 2019; Van
Dongen and collaborators, 2022).

Furthermore, Park and collaborators
(2019) and Park, Choi and Hwang (2018) found
an association between low protein intake and
loss of lean mass with a higher risk of
sarcopenia, both in patients with liver damage
and in the elderly.

Among the risks caused by sarcopenia
and the reduction in handgrip strength (HGS),
the increased risk of falls and fractures stand
out, that is, it hinders the ability to move and
perform activities of daily living and has
associations with several diseases, such as
respiratory, cognitive and cardiac (Cruz-Jentoft
and collaborators, 2019).

In the study by Ooi and collaborators
(2019), the authors suggest that sarcopenia
may potentially worsen the prognosis of
patients with chronic liver disease. In this way,
sarcopenia contributes to the reduction of
quality of life, loss of independence, need for
special care and, if there is no multidisciplinary
intervention, it can cause death (Cruz-Jentoft
and collaborators, 2019). Warner and
Satapathy (2023) cite that sarcopenia can also
promote conditions that can worsen the liver
disease.

For the assessment of sarcopenia,
several techniques can be used, however, they

may have limitations, such as cost, exposure to
radiation, locomotion and variability in results.

Among the most effective procedures
for determination, the use of dual-energy x-ray
absorptiometry (DEXA), bioelectrical
impedance, magnetic resonance imaging,
computed tomography and dynamometry stand
out, as they are capable of detecting low muscle
quantity and quality (Cruz-Jentoft and
collaborators, 2019).

Han and collaborators (2018) aimed to
evaluate the influence of sarcopenia on liver
fibrosis in individuals with chronic hepatitis B,
and it was observed that patients with
sarcopenia had an approximately three times
greater risk of significant liver fibrosis compared
to those without sarcopenia, and showed that
this relationship was independent of obesity,
insulin resistance, metabolic syndrome and
fatty liver.

In the study by Hiraoka and
collaborators (2016) the authors had as one of
their objectives to evaluate sarcopenia by loss
of muscle volume, determined by computed
tomography, and HGS reduction in patients
chronically infected by the hepatitis B and/or C
virus. As a result, they observed the presence
of sarcopenia in 7.1% of patients without
cirrhosis, 11.8% of individuals with
compensated cirrhosis (Child A) and 21.9% of
individuals with decompensated cirrhosis (Child
B and C).

In the study of Endo and collaborators
(2023) the authors determined the natural
course of sarcopenia progression in patients
with chronic liver disease and the effect of
cirrhosis on sarcopenia progression and
observed low HGS in 22.2% of men and 22.0%
of women.

In this context, the guidelines of the
European Working Group on Sarcopenia in
Older People (EWGSOP) state that low muscle
strength is the primary parameter of HGS in
patients with liver diseases without cirrhosis
(Cruz-Jentoft and collaborators, 2019). Despite
this, studies observed in patients with cirrhosis
or in patients without liver disease demonstrate
positive results in the use of HGS to assess
muscle strength.

Therefore, aware of the need to identify
a practical and low-cost method for identifying
sarcopenia in an outpatient setting, the
hypothesis arises that HGS correlates with
muscle mass in individuals with viral hepatitis
without cirrhosis. Thus, this study aims to
evaluate the correlation between HGS and
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muscle mass in individuals with hepatitis B
and/or C without cirrhosis.

MATERIALS AND METHODS
Study type and localization

This is a cross-sectional, descriptive
and analytical study that was carried out from
August 2020 to August 2021, at the outpatient
clinic of clinical specialties of the State
Reference Center for the diagnosis and
treatment of liver diseases in the Amazon,
Brazil.

Sample and inclusion and exclusion criteria

Non-probabilistic convenience
sampling was performed with patients
diagnosed with viral hepatitis B and/or C. As
inclusion criteria, patients aged 20 to 74 years
were selected (age range from adults to the
elderly, according to the World Health
Organization), residing in the capital or

n=145

metropolitan region, and who had a confirmed
diagnosis of hepatitis B and/or C, who agreed to
take part in the study by signing the Informed
Consent Form (ICF).

Thus, patients who had viral liver
disease other than type B and/or C viruses were
excluded; pregnant women and nursing
mothers; chronic renal patients; patients with
allergies and food intolerances; edematous
patients (lower and upper limbs and ascites);
with neoplasms; with clinical intercurrence that
made it impossible to apply the research form
and nutritional assessment; or who withdrew
from participation, even after signing the ICF.

Therefore, as shown in Figure 1, of the
total number of study participants (n=145),
individuals with liver cirrhosis and those who
were not residents of the capital were excluded
from performing the bioimpedance test,
therefore, only 39 individuals met all
acceptance criteria and attended the
bioimpedance test, and therefore were eligible
for data collection.

P Patients with liver cirrhosis (n= 33)

n=112

> Participants who were not residents of the Capital were
excluded (n= 31)

Did not respond to scheduling messages/calls, did not
P show up on the scheduled day or did not agree to
undergo the exam (n= 42)

n =239

Figure 1 - Participant eligibility flowchart.

Revista Brasileira de Obesidade, Nutricdo e Emagrecimento

Sdo0 Paulo, v. 19. n. 119. p.278-288. Marco/Abril. 2025. ISSN 1981-9919 Versio Eletrdnica

www.rbone.com.br

280



RBONE

Revista Brasileira de Obesidade, Nutricdo e Emagrecimento

Data collection

For data collection, a survey form was
applied containing questions about
socioeconomic parameters, such as gender,
education level, marital status and family
income in minimum wages; and on the practice
of physical activity, being classified according to
criteria established by the Surveillance Survey
of Risk and Protective Factors for Chronic
Diseases by Telephone Inquiry (VIGITEL)
(Ministério da Saude, 2018).

Then, to measure the current
individual's weight and height, parameters were
used as proposed by the Food and Nutritional
Surveillance System (SISVAN) (Ministério da
Saude, 2011), using a WISO® platform-type
scale with capacity to 180 kg and accuracy of
100g, with attached stadiometer. The body
mass index (BMI) was calculated using the
formula Weight (kg) / Height squared (m?).

To measure the HGS, a (Jamar®)
hydraulic dynamometer was used, following the
standardization performed by the American
Society of Hand Therapists.15 Three
measurements were taken to obtain the mean
value, in the non-dominant hand (NDH) and
dominant hand (DH), and the results were
classified as recommended by the European
Consensus on Sarcopenia, being considered
with low HGS, when the result obtained was
less than 16Kg for women and less than 27kg
for men (Cruz-Jentoft and collaborators, 2019).

As for the evaluation of body
composition, an (InBody® model 230) scale
was used, which performs the measurement by
Direct Segmental Multi-frequency
Bioimpedance DSM-BIA, through a tetrapolar
electrode system and frequency 20, 100 kHz.
The patients were previously instructed about
the necessary preparation, namely: fasting for
at least two hours; not having practiced physical
activity in the last 24 hours; do not drink alcohol
for 24 to 48 hours; emptying the bladder 30
minutes before the test and, in the case of
women, not having their menstrual period.
Values for body weight (kg), body fat in grams
and percentage, and body muscle mass (kg)
were obtained.

In addition, two 24-hour recalls were
applied, in a simple way and without induction,
asking about the consumption of food and
drinks ingested (estimated in household
measures) in the 24 hours prior to the interview,
with the purpose of evaluating protein intake.
The first was carried out at the time of

attendance, and the second, when the patient
returned in person, both being carried out on
weekdays, with the exception of Monday. For
the analysis, household measures were
transformed into grams or milliliters with the aid
of the (Avanutri®) program.

Data analysis

For statistical analysis, the Statistical
Package for Social Sciences software, version
21, was used. The descriptive results were
expressed in absolute frequency and
proportion. Spearman's correlation test was
used to test the correlation between the HGS
and the individuals' body composition, in
addition to the correlation between muscle
mass and protein intake.

Variables that showed statistically
significant correlation in the bivariate analyzes
were included in the multiple linear regression
model. In the first regression analysis, HGS was
considered as the dependent variable and
muscle mass (kg), protein intake (g), age
(years) was considered as covariates; BMI
(kg/m?) and the practice of physical activity
(practitioner or non-practitioner). For the second
regression analysis, muscle mass (kg) was
considered as the dependent variable and
protein consumption (g), age (years), BMI and
physical activity practice (practitioner or non-
practitioner) as covariates. A p<0.05 level of
statistical significance was considered.

Ethical aspects

This study is part of the project entitled
“Type 2 diabetes mellitus, cardiovascular risk
and factors associated with metabolic
syndrome in patients diagnosed with viral
hepatitis treated at a reference center in the
Amazon” approved by the Ethics Committee of
first opinion number 4.120.268 (29/06/2020)
and last opinion number 4.946.840
(01/09/2021) (for extension of data collection),
complying with the legal requirements of
Resolutions 466/12 and 510/16 of the Brazilian
National Health Council and the Declaration of
Helsinki.

RESULTS
Of the 39 individuals who met all the

requirements for participation in the research,
76.92% (n= 30) were diagnosed with hepatitis C
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and 23.08% (n= 9) with hepatitis B, with a mean
age of 54.66+ 11.71 years. It is observed in
table 1 that the majority were male,
corresponding to 51.28% (n= 20); 89.74% (n=
35) had no higher education; 43.59% (n= 17)

were married or in a stable relationship; 58.97%
(n= 23) had a family income of up to one
minimum wage and most did not perform
physical activity (76.93%; n= 30).

Table 1 - Characterization of socioeconomic aspects and practice of physical activity of patients assisted

in a reference center in the Amazon, Brazil, 2021.

Mean / n SD /%
Age 54.66 11.71
Gender
Female 19 48.72
Male 20 51.28
Education level
No higher education 35 89.74
Higher education 4 10.26
Marital status
Unmarried 12 30.77
Married/Union Stable 17 43.59
Divorced 7 17.95
Widower 3 7.69
Family income (MW)
<1 23 58.97
2-3 13 33.33
4-5 1 2.56
>4 2 5.13
Physical activity
No practicea 30 76.92
Practice 9 22.08

MW-Minimum wage; a did not practice any physical activity in the last three months.

Regarding the anthropometric
assessment, an average body weight of 70.76
1 9.90 kg was observed, an average height of
1.61 £ 0.08 m and an average BMI of 26.94 +
3.82 kg/m?. In table 2 can be seen that when
evaluating the HGS, the majority presented

normality both in NDH (56.41%; n= 22) and in
DH (69.23%; n= 27). As for body composition,
weight averages of 70.76 + 9.90kg; height
averages of 1.61+0.08m; 25.44 + 5.04kg of
muscle mass; 24.66 + 8.78kg (34.11+£10.07%)
of body fat were observed.

Table 2 - Characterization of hand-grip strength and body composition of patients assisted in a reference

center in the Amazon, Brazil, 2021.

Mean / n SD /%
HGS (adequate)
NDH 22 56.41
DH 27 69.23
Body composition
Weight (kg) 70.76 9.90
Muscle mass (kg) 25.44 5.04
Body fat (kg) 24.66 8.78
Body fat (%) 34.11 10.07

HGS- handgrip strength; NDH - non-dominant hand; DH- dominant hand.

There was a correlation between HGS
(NDH) and body muscle mass (kg) (r>= 0.584;
p= 0.000), in addition to an inverse correlation
between HGS (NDH) and body fat in kg (r*= -

0.421; p=0.008) and in percentage (r*>= -0.570;
p= 0.000).

By inserting the variables in the multiple
linear regression model shown in Table 3, it was
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found that the correlation between HGS (NDH) age (B=0.622; Cl 0.896; 2.626; p= 0.000), BMI
and muscle mass (B= 0.505; Cl 0.616; 2.243; (B= 0.622; Cl 0.891-2.631; p= 0.000), and
p= 0.001) remained independent of protein practice of physical activity (B= 0.622; Cl 0.876;
intake ( B=0.623; CI 0.910; 2.618; p=0.000), 2.641; p=0.000).

Table 3 - Correlation between hand grip strength and muscle mass of individuals assisted in a reference
center in the Amazon, Brazil, 2021.

Cl 95%

B — - - p-value
(minimum; maximum)
Model 1
Muscle mass 0.505 0.616-2.243 0.001
Model 2
Muscle mass 0.623 0.910-2.618 0.000
Protein intake -0.297 0.910-2.618 0.054
Model 3
Muscle mass 0.622 0.896-2.626 0.000
Protein intake -0.292 -0.296-0.007 0.061
Age -0.057 -0.411-0.273 0.685
Model 4
Muscle mass 0.622 0.891-2.631 0.000
Protein intake -0.297 -0.299-0.006 0.059
Age -0.053 -0.409-0.280 0.706
BMI -0.112 -1.471-0.638 0.428
Model 5
Muscle mass 0.622 0.876 — 2.641 0.000
Protein intake -0.282 -0.299 - 0.020 0.084
Age -0.053 -0.420 — 0.281 0.688
BMI -0.103 -1.467 — 0.695 0.472
Physical activity -0.057 -11.882 — 8.088 0.702

Linear regression model; Dependent variable: Hand grip strength (NDH) (Kg); covariate: muscle mass
(Kg); Protein intake (g); Age (years); BMI- body mass index (Kg/m?); Practice of physical activity; B =
Regression coefficient

Table 4 - Correlation between muscle mass and protein intake of individuals assisted in a reference
center in the Amazon, Brazil, 2021.

Cl1 95% "
B — - - p-value
(minimum; maximum)
Model 1
Protein intake 0.398 0.016-0.123 0.012
Model 2
Protein intake 0.399 0.015-0.124 0.013
Age -0.015 -0.140 - 0.127 0.923
Model 3
Protein intake 0.403 0.015-0.125 0.014
Age -0.016 -0.142-0.129 0.918
BMI 0.065 -0.338 — 0.513 0.679
Model 4
Protein intake 0.408 0.013-0.129 0.017
Age -0.018 -0.146 - 0.130 0.911
BMI 0.067 -0.344 - 0.526 0.674
Physical activity -0.022 -4.180 — 3.667 0.895

Linear regression model; Dependent variable: Muscle mass (Kg); covariate: protein intake (g); Age
(years); Practice of physical activity; BMI (body mass index). B = Regression coefficient
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Furthermore, a correlation was found
between body muscle mass (kg) and protein
consumption (g) (r2= 0.398; p= 0.012) in the
bivariate correlation test. According to the
significance shown in the bivariate analysis, the
variables were chosen for the linear regression
model shown in Table 4, which identifies the
correlation between muscle mass and protein
intake (B=0.398; Cl 0.016; 0.123; p= 0.012),
which remained regardless of age (B= 0.399; CI
0.015; 0.124; p= 0.013), BMI (B= 0.403; ClI
0.015; 0.125; p= 0.014) and physical activity
practice (B= 0.408 ; C1 0.013; 0.129; p= 0.017).

DISCUSSION

The present study observed a
correlation between HGS and muscle mass in
individuals with hepatitis B and/or C. Most
participants were diagnosed with hepatitis C,
had a mean age of 54.66 + 11.71 years, were
male, had no higher education, were married
and had a family income of up to one minimum
wage.

These results corroborate those
observed in the Epidemiological Bulletin of Viral
Hepatitis (Ministério da Saude, 2023), in which
from the years 2000 to 2022 there was a higher
prevalence of hepatitis B (54.9%) and C
(57.4%) in the male sex, and in the year 2021,
it was observed that the highest detection rates
occurred in the age groups of 55 to 59 years for
hepatitis B over 60 years old for hepatitis C. In
addition, the Bulletin also mentions that among
the notified cases, the highest percentage is
among those who had attended incomplete 5th
to 8th grade.

As for family income, ElI Rouby and
collaborators (2017) aimed to assess the
nutritional status of patients with hepatitis C
undergoing drug treatment and also observed
that 71.6% of participants in their study had low
family income.

Therefore, the hypothesis is suggested
that people with lower family income and lower
education level have less access to information
about hepatitis and its forms of prevention, less
access to health services and, consequently,
lower vaccination coverage against HBYV,
contributing that way, for the infection.

Regarding the practice of physical
activity, most participants reported not
practicing. Similar to what was observed by
Bruch and collaborators (2016) in which the
authors aimed to assess the nutritional status
and cardiovascular risk in patients with chronic

hepatitis C, and observed that 56.9% (n=33) of
the participants were inactive or irregularly
physically active.

In the study by Van Dongen and
collaborators (2022) the authors mention that
the level of physical activity is among the factors
that may contribute to the development and
severity of sarcopenia in individuals with chronic
liver disease.

Chen and collaborators (2020) report
that increasing the practice of physical activity
delays progression and potentially reverses the
individual's frailty and disability.

When evaluating the HGS, the results
of the present study differ from those observed
by Gottschall and collaborators (2015), in which
the authors aimed to evaluate and compare
different methods of assessing the nutritional
status of adult patients with HCV and describe
inadequacies in food intake, and found only
31.7% of participants suitable for the HGS.

However, it is important to highlight
that, despite the similar sample, differences
may occur due to the instrument used and
measurement  techniques. Hanai and
collaborators (2019) cite in their study that HGS
is representative of whole body muscle strength
and has been shown to be an independent
indicator of nutritional status.

Regarding body composition, the
results observed in the present study are similar
to Gottschall and collaborators (2015), in which
an average weight of 70.2 kg, average BMI of
26.3 kg/m? was observed. As for body fat, the
result observed is similar to that found by
Mateos-Mufioz and collaborators (2016) in
which the authors analyzed body composition
and nutritional deficiencies in chronic hepatitis
C patients in non-cirrhotic and compensated
cirrhotic stages, it was observed a mean of
29.4% of body fat.

With regard to muscle mass, Kim and
collaborators (2020) evaluated the association
between fibrosis changes and appendicular
skeletal muscle and mass during antiviral
therapy in patients with chronic hepatitis B, and
observed a mean muscle mass of 20.9 + 4.8kg,
similar to the present study.

According to Silva, Bering and Rocha
(2018) it is common to observe overweight or
obesity in patients with chronic liver diseases,
due to unfavorable changes in the lifestyle of
the population in general, in relation to food
consumption and/or decrease the practice of
physical activity, thus contributing to the
progression of the disease and a decrease in
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the quality of life of patients. Therefore, the
nutritional assessment of patients with liver
disease is extremely important.

Alves, Schmid, Benet (2018) mention
that the high percentage of body fat observed in
patients with chronic hepatitis C, for example, is
considered an important risk factor for the onset
of cardiovascular diseases and other
associated complications.

When analyzing the linear regression
model, it was observed that the correlation
between HGS and muscle mass remained
independent of protein intake, age, BMI and
physical activity practice.

According to Cortez and collaborators
(2020), HGS reduction may precede muscle
mass loss, affecting morbidity and mortality in
healthy people and patients with cirrhosis.

Therefore, it is suggested that HGS can
be used as an early marker for assessing
sarcopenia, so that a low HGS indicates
reduced muscle mass. According to Hsu and
Kao (2018), sarcopenia is commonly
associated with several chronic diseases,
including chronic liver diseases.

Sinclair and collaborators (2019) aimed
to identify the sarcopenia identification tool that
best predicts mortality and their respective
prognosticability in patients with cirrhosis and
waiting for liver transplantation. It was observed
that the HGS, when used together with the
model scale for end-stage liver disease, was the
best predictor of mortality for these patients,
suggesting its use for monitoring sarcopenia, as
it is a technique without the dose radiation, as
in the case of computed tomography and
DEXA; no high cost; and without the difficulty of
accessing other methods, in addition to being
able to be used in series.

In the study by Yoh and collaborators
(2020), it aimed to clarify the prognostic impact
of sarcopenia related markers (HGS, muscle
mass through bioimpedance and patient quality
of life) in patients with chronic liver diseases, on
the incidence of liver events, such as hepatic
decompensation, acute-chronic hepatic failure,
hepatic steatosis and hepatocellular carcinoma.
The authors found that HGS can be an
independent predictor for the development of
liver events in these individuals.

The present study also observed a
correlation between muscle mass and protein
intake, which remained independent of age,
type of hepatitis, BMI and practice of physical
activity. Thus, it was found that protein intake
contributes positively to the increase in muscle

mass, so that, analogously, low intake can lead
to increased malnutrition in these individuals.

The study by Park and collaborators
(2019) investigated whether protein intake
affects mortality, as well as complications, in
patients with chronic liver disease. The authors
concluded that an intake of less than 1.2
g/kg/day of protein in patients with chronic liver
disease, decreases skeletal and limb muscle
mass, arm circumference, HGS, as well as
increases the frequency of sarcopenia.

Park, Choi and Hwang (2018) verified a
dose-dependent effect of protein
supplementation on muscle mass and frailty in
pre-frail or malnourished frail elderly patients. It
was identified that a high-protein diet of 1.5
g/kg/day, when compared to a standard diet of
0.8 and 1.2 g/kg/day, has beneficial effects in
the prevention of sarcopenia and frailty.

However, Hong and collaborators
(2021) concluded that elderly participants with
non-alcoholic fatty liver disease, when
consuming a higher amount of protein, had a
significantly lower prevalence of sarcopenia, as
well as factors related to sarcopenia.

Gottschall and collaborators (2015)
found a trend between protein intake and HGS
(p=0.054). Therefore, adequate protein
consumption contributes to the maintenance of
muscle mass, as well as inadequate
consumption can increase the prevalence of
malnutrition in these individuals.

Therefore, the use of HGS is suggested
as a good predictor for assessing the muscle
mass of patients with liver diseases, as it is a
simple and easy method to be applied in the
clinical area.

Hanai and collaborators (2019)
recommends the use of HGS measurement, as
it is a simple assessment, satisfactory cost-
benefit, easy to transport, and suitable to be
performed at the bedside to predict the health
status of patients with cirrhosis.

Bering and collaborators (2018) also
recommend that the use of HGS, with mid-arm
muscle circumference, should be incorporated
into routine clinical practice to detect low muscle
mass, which may be underdiagnosed when only
BMI is used.

In this sense, Chaudhari and
collaborators (2021) cite that a comprehensive
assessment of sarcopenia can provide ideal risk
assessment tools and therapeutic strategies
aimed at improving the patient's quality of life
and preventing disease progression.
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It is important to point out that the
present study has the limitations of being a
cross-sectional study with non-probabilistic
convenience sampling.

In addition, data collection was carried
out during the COVID-19 pandemic, which may
have negatively influenced both the
socioeconomic data and the assessment of the
participants' body composition.

Furthermore, it was not possible to use
other high-tech equipment, such as DEXA,
magnetic resonance imaging, tomography or
ultrasound, which would more accurately show
the body composition of patients.

However, it is important to highlight that
there is a scarcity of studies that evaluated the
HGS of people with viral hepatitis without liver
cirrhosis, and no studies carried out in the
Amazon region were found.

Therefore, it is suggested that new
nutritional intervention studies be carried out to
assess body composition using anthropometric
parameters and more precise technological
equipment.

Studies are also suggested to verify the
etiology of sarcopenia in patients with liver
diseases, particularly viral hepatitis B and C, as
well as different trials on clinical and dietary
interventions in the evaluated outcomes.

CONCLUSION

The present study observed a
correlation between HGS and muscle mass
regardless of protein intake, age, body mass
index and physical activity practice.

In addition, there was a correlation
between muscle mass and protein intake, which
remained independent of age, body mass index
and physical activity practice.

It is suggested the use of HGS to verify
and monitor the loss of muscle strength in
patients with viral hepatitis, as it is a simple
method, easy to transport and apply,
satisfactory cost-benefit and adequate to be
performed for nutritional diagnosis and care.

In addition, the importance of
multidisciplinary follow-up with these individuals
is also highlighted, and the establishment and
strengthening of public policies that encourage
changes in the lifestyle of people with viral
hepatitis.
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