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RESUMO

Introdução: As comorbidades atreladas ao dano hepático
surgem tardiamente, estando a desnutrição presente entre 10
e 100% dos pacientes, sendo o estado nutricional reconhe-
cido como fator prognóstico.

Objetivo: Avaliar a concordância entre avaliação subjetiva
global e métodos funcionais na avaliação nutricional de pa-
cientes com doença hepática crônica.

Métodos: Estudo transversal realizado nas enfermarias de
clínica médica, gastroenterologia e cirurgia geral/transplante
hepático do Hospital Universitário Oswaldo Cruz, Recife -
Pernambuco, de abril à setembro/2015, com adultos e idosos
de ambos os sexos, hospitalizados. Realizada a avaliação sub-
jetiva global e, para avaliação funcional, a força de preensão
palmar e espessura do músculo adutor do polegar. Realizados
os testes Exato de Fisher, Anova e Tukey.

Resultados: 101 indivíduos avaliados. 51,5% mulheres;
Idade média de 59,2 ± 11 anos, com predomínio de idosos
(52,5%). A etiologia por esquistossomose foi maioria
(47,5%). A força de preensão palmar e espessura do músculo
adutor do polegar apresentaram média de 18,54 ± 9,31 kg/F

e 15,66 ± 4,08mm, respectivamente, inferiores à referência
para sadios e hepatopatas em acompanhamento ambulato-
rial; Distúrbios gastrointestinais ocorreram em 92% e ascite
em 85%. Detectada maior prevalência de desnutrição pela
avaliação subjetiva global, seguida da força de preensão pal-
mar e espessura do músculo adutor do polegar (95%, 89,1%
e 13,9%, respectivamente). Observados baixos níveis de con-
cordância entre os três métodos.

Conclusão: O diagnóstico nutricional foi discrepante entre
os métodos. A avaliação subjetiva global foi superior à força
de preensão palmar e espessura do músculo adutor do pole-
gar na detecção de desnutrição. Portanto, a avaliação subje-
tiva global é um instrumento que pode ser utilizado a nível
hospitalar para avaliação do estado nutricional de hepatopa-
tas crônicos.

PALAVRAS-CHAVE

Avaliação Nutricional; Doença Hepática; Força Muscular;
Força da mão.

ABSTRACT

Introduction: Comorbidities emerge late in individuals
with liver damage and malnutrition is found in 10 to 100% of
such patients.

Objective: The aim of the present study was to determine
the level of agreement between a subjective global assess-
ment and functional methods for the nutritional evaluation of
patients with chronic liver disease.
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Methods: A cross-sectional study was conducted at the
Oswaldo Cruz University Hospital in the city of Recife, Brazil,
between April and September 2015 involving hospitalized
male and female adults and elderly individuals with chronic
liver disease. The subjective global assessment was com-
pared to functional methods (grip strength and thumb ad-
ductor thickness) using Fisher’s exact test, ANOVA and
Tukey’s test.

Results: One hundred one individuals were analyzed
(51.5% female; mean age: 59.2 ± 11 years; 52.5% elderly).
The most common etiology was schistosomiasis (47.5%).
Mean grip strength and thumb adductor thickness were
18.54 ± 9.31 kg/F and 15.66 ± 4.08 mm, respectively, which
were lower than reference values for healthy individuals and
patients with liver disease in outpatient follow up.
Gastrointestinal disorders were found in 92% and ascites
was found in 85%. The prevalence of malnutrition was 95%,
89.1% and 13.9% based on the subjective global assess-
ment, grip strength and thumb adductor thickness, respec-
tively. Low levels of agreement were found among the three
methods.

Conclusion: Divergences were found among the methods
employed for a nutritional evaluation. The detection of mal-
nutrition was higher when using the subjective global assess-
ment rather than grip strength and thumb adductor thick-
ness. Thus, the subjective global assessment can be used in
the hospital setting for the evaluation of nutritional status in
patients with chronic liver disease.

KEY WORDS

Nutritional assessment; Liver disease; Muscle strength; grip
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INTRODUCTION

Hepatic cirrhosis is the final stage of chronic liver disease
and its most severe manifestations occur when the functional
capacity of the liver is reduced by about 80%1 representing
an important cause of morbidity and mortality throughout the
world2. It is estimated that for every 100,000 inhabitants in
Brazil, 21% develop cirrhosis due to hepatitis C, 20% due to
alcohol abuse and other causes and 17% due to hepatitis B,
with a greater prevalence rate among males and individuals
aged 30 years or older3. In the northeastern region of the
country, hepatitis B is the most prevalent cause4.

Malnutrition is found in 70 to 100% of individuals with
chronic liver disease and further compromises liver function5.
The subjective global assessment (SGA) is considered the
gold standard for the evaluation of nutritional status6,7.
According to Detsky et al. (1987)8, the SGA is practical
method for the determination of nutritional status and has
been validated for the identification of individuals with cirrho-
sis at high risk of malnutrition9,10.

Studies in the international literature recommend the de-
termination of the loss of lean mass and muscle strength for
the diagnosis of malnutrition11,12. Such functional methods
are simple, inexpensive and efficient10. The measurement of
grip strength is recommended for the assessment of muscle
strength and is a sensitive clinical measure applied to diverse
populations13 for the early determination of nutritional depri-
vation or repletion14 detecting 100% of malnourished individ-
uals15. The reduction in grip strength is consistently associ-
ated with impaired functional status, an increase in
postoperative complications, prolonged hospital stay and a
higher mortality rate. Thus, this measure is considered a good
prognostic indicator for patients with chronic liver disease16.
In turn, the determination of the thickness of the thumb ad-
ductor muscle is the only direct measure of thickness that
does not include adipose tissue and therefore enables a direct
assessment of trophism17. Functional muscle alterations occur
prior to the detection of somatic changes with the use of clas-
sical indicators, such as anthropometrics18.

The evaluation of the nutritional status in patients with
chronic liver disease has become the target of recent studies,
in which different methods have been applied, such as nutri-
tional history, subjective assessments, anthropometrics and
functional tests, the aim of which is the early implementation
of nutritional therapy to contribute to a better clinical prog-
nosis and improved quality of life of such patients. However,
due to the peculiarities of the disease, such as water reten-
tion, functional methods should be included in the nutritional
assessment.

OBJECTIVE

To evaluate a concordance between a global subjective as-
sessment, strength adductor muscle thickness and palmar
grip strength as instruments for assessing nutritional status in
patients with chronic liver.

METHODS

A cross-sectional study was conducted involving male and
female individuals with chronic liver disease aged 18 years or
older and hospitalized in the gastroenterology, general medi-
cine and general surgery/liver transplants wards of the
Oswaldo Cruz University Hospital in the city of Recife, Brazil,
between April and September 2015. Bedridden patients re-
stricted to the bed in the supine position, individuals with he-
patic encephalopathy, peripheral neuropathy, peripheral
edema in the hands, individuals isolated from contact, preg-
nant women and individuals in the terminal phase (palliative
treatment) were excluded from the study. Other patients
were selected randomly upon admission to hospital. The data
were collected by a single examiner and the nutritional as-
sessment (SGA, grip strength and thumb adductor thickness)
was performed within 48 hours after admission.
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The SGA was performed using the questionnaire proposed
by Detsky et al. (1987)8, which is based on the clinical history
and physical examination. After the combination of the re-
sults, individuals are classified based on the sum of the points
attributed to each evaluation as well nourished, mildly under-
nourished, moderately undernourished or severely under-
nourished.

Grip strength was determined using a hydraulic hand dy-
namometer (Saehan®). The volunteer was positioned seated
on a chair with no back or arm rests or seated on the bed with
shoulder adducted and rotated neutrally, elbow flexed at 90°
and forearm in the neutral position, following the technique
recommended by the American Society of Hand Therapists
(1992)16. The reference values were based on a descriptive
study conducted by Mendes et al. (2013)13.

Thumb adductor thickness was measured using skinfold
calipers (Cescorf®). The patient was seated with the domi-
nant hand resting on the ipsilateral knee and the elbow at ap-
proximately a 90° angle on the lower limb. The calipers exer-
cised pressure of 10 g/mm² to pinch the adductor muscle in
the vertex of the imaginary triangle formed between the
length of the thumb and index finger. The measurements
were made in triplicate and the mean was used. The refer-
ence values were those proposed by Lameu et al. (2004)14 for
healthy adults and elderly individuals.

The socio-demographic variables were sex, age, schooling
and place of residence. The clinical variables were diagnosis,
etiology and duration of the disease. These data were col-
lected from the patient charts. Weight was measured using a
platform scale (Welmy®) with a maximum capacity of 140 kg
and precision of 100 g. The weight data were adjusted for as-
cites, as proposed by James (1989), and peripheral edema, as
proposed by Martins and Riella (2001).

This study received approval from the human research
ethics committee of the university hospital under process
number 1.012.911/2015. All volunteers received clarifications
regarding the objectives of the study and methods employed.
Those who agreed to participate signed a statement of in-
formed consent.

Data analysis was performed using the Statistical Package
for the Social Sciences (version 21.0, SPSS Inc., Chicago, IL,
USA). The descriptive analysis of the variables involved the
calculation of frequency distributions and measures of central
tendency. The Kolmogorov-Smirnov test was used to deter-
mine the hypothesis of normality and the results were ex-
pressed as percentage, mean and standard deviation values.
The categorical variables were analyzed using Fisher’s exact
test. Continuous variables were analyzed using analysis of
variance (ANOVA) followed by Tukey’s test from multiple com-
parisons. Agreement among the nutritional assessment meth-
ods was determined using the Kappa coefficient17. The level
of statistical significance was set to < 5%.

RESULTS

One hundred one patients with chronic liver disease were
evaluated. Mean age was 59.2 ± 11 years and the female sex
accounted for 51.5% of the sample. A total of 71.3% had an
elementary school education (≤ 8 years of study) and the ma-
jority lived in urban areas. When evaluated using the SGA,
nutritional status was not significantly associated with the so-
cio-demographic data. The only exception was place of resi-
dence, as those who resided in urban areas had greater nu-
tritional impairment (p < 0,03).

Table 1 displays the associations between nutritional status
and clinical variables. Among the individuals with chronic liver
disease due to schistosomiasis, the frequency of undernutri-
tion was 95%. In the evaluations of grip strength and thumb
adductor thickness, well-nourished individuals had better re-
sults, whereas the results were reduced as the degree of un-
dernutrition increased. With regard to anthropometrics, a sig-
nificant difference was found in moderately and severely
undernourished individuals, with a continuous change in
weight in the previous six months and lower ingestion of one’s
habitual diet.

In the investigation of the association between nutritional
status according to the SGA and the measurement of grip
strength no significant results were found for either males or
females. However, in the evaluation according to the SGA and
thickness of the thumb adductor muscle, a significant associ-
ation was found with moderate undernutrition among the
women (p = 0,03).

Table 2 displays the Kappa values for the different methods
of classifying nutritional status. Poor levels of agreement were
found among the SGA, grip strength and thumb adductor
thickness.

DISCUSSION

In the sample studied, individuals aged ≥ 60 years and the
female sex predominated, which is in disagreement with find-
ings described by diverse authors19-22 who report that adult
individuals and the male sex are predominant in the popula-
tion with chronic liver disease. This is likely due to the fact
that younger males often postpone going to a physician,
whereas women represent a larger portion of the population
that seeks health care.

Nascimento and colleagues23 report similar findings with re-
gard to place of residence, as the rural population is smaller
than the urban population and greater nutritional impairment
was found in urban areas. This could be explained by the
greater access to alcohol, which facilitates drinking exces-
sively, with severe repercussions to the organism24. Moreover,
residents of rural areas have more muscle reserve due to the
greater demand for manual labor. The other socio-demo-
graphic factors were not associated with nutritional status in
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Table 1. Assessment of nutritional status based on SGA according to clinical and anthropometric characteristics, Oswaldo Cruz University
Hospital, Recife, Brazil, 2015.

SGA: Subjective Global Assessment, HSS: hepatosplenic schistosomiasis, HBV: Hepatitis B virus, HCV: Hepatitis B virus, (*): Significant association
at 5.0% level. (1): Fisher’s exact test. (2): ANOVA. Note: Different letters between parentheses denote significant difference among SGA categories.

Variables
TOTAL
n (%)

Subjective Global Assessment

p-value
Well-nourished

Undernourished

Mild Moderate Severe

Total Group: n (%) 101 (100.0) 5 (5.0) 58 (57.4) 33 (32.7) 5 (5.0)

Etiology:

Alcohol 24 (23.8) 1 (4.2) 16 (66.7) 5 (20.8) 2 (8.3) p(1) = 0.074

HSS 48 (47.5) 4 (8.3) 30 (62.5) 13 (27.1) 1 (2.1)

HBV 2 (2.0) - - 2 (100.0) -

HCV 15 (14.9) - 3 (20.0) 10 (66.7) 2 (13.3)

Autoimmune 3 (3.0) - 3 (100.0) - -

Pharmacological 1 (1.0) - 1 (100.0) - -

Idiopathic 7 (6.9) - 4 (57.1) 3 (42.9) -

Other 1 (1.0) - 1 (100.0) - -

Duration of disease:

< 5 years 69 (68.3) 4 (5.8) 37 (53.6) 23 (33.3) 5 (7.2) p(1) = 0.886

5 to 10 years 24 (23.8) 1 (4.2) 15 (62.5) 8 (33.3) -

> 10 years 8 (7.9) - 6 (75.0) 2 (25.0) -

Grip strength:
mean ± SD

18.54 ± 9.31 26.80 ± 11.88 (A) 19.61 ± 9.65 (A) 16.42 ± 7.91 (A.B) 11.80 ± 2.05 (B) p(2) = 0.031*

Classification of grip strength:

Well-nourished 11 (10.9) 2 (18.2) 6 (54.5) 3 (27.3) - p(1) = 0.255

Undernourished 90 (89.1) 3 (3.3) 52 (57.8) 30 (33.3) 5 (5.6)

Thumb adductor
thickness: mean ± SD

15.66 ± 4.08 18.82 ± 2.04 (A) 16.66 ± 4.06 (A) 13.91 ± 3.73 (B) 12.46 ± 0.72 (B) p(2) = 0.001*

Classification of thumb adductor thickness:

Well-nourished 87 (86.1) 5 (5.7) 54 (62.1) 23 (26.4) 5 (5.7) p(1) = 0.016*

Undernourished 14 (13.9) - 4 (28.6) 10 (71.4) -

Dry weight: mean
± SD

58.90 ± 14.70 69.80 ± 15.48 (A) 61.57 ± 15.40 (A) 54.99 ± 11.44 (B) 42.96 ± 6.09 (C) p(2) = 0.001*

Change in weight in 6 months:

Yes 83 (82.2) 1 (1.2) 45 (54.2) 32 (38.6) 5 (6.0) p(1) = 0.001*

No 18 (17.8) 4 (22.2) 13 (72.2) 1 (5.6) -



the present investigation and comparisons with other studies
are impossible due to the scarcity of data in the literature.

The data on etiology were in agreement the previous find-
ings25,26. However, hepatosplenic schistosomiasis stood out as
the most prevalent cause of the disease in the present inves-
tigation, likely due to the fact that the study setting is a ref-
erence hospital for the treatment of chronic liver disease and
is found in an epidemic region.

Ferreira and colleagues26 regard the SGA as the most ap-
propriate method for the nutritional assessment of patients

with liver disease, as this method does not require objective
data. In the present study, the frequency of undernutrition
was higher when the SGA was used (95%) in comparison to
grip strength and thumb adductor thickness. It was also
higher when compared to the findings of previous studies, in
which prevalence rates range from 6.7% to 56%27-29.This
could be attributed to the fact that most studies are con-
ducted with individuals in outpatient follow up rather than
hospitalized patients, among whom undernutrition is more
frequent24.
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Table 1 continuación. Assessment of nutritional status based on SGA according to clinical and anthropometric characteristics, Oswaldo
Cruz University Hospital, Recife, Brazil, 2015.

SGA: Subjective Global Assessment, HSS: hepatosplenic schistosomiasis, HBV: Hepatitis B virus, HCV: Hepatitis B virus, (*): Significant association
at 5.0% level. (1): Fisher’s exact test. (2): ANOVA. Note: Different letters between parentheses denote significant difference among SGA categories.

Variables
TOTAL
n (%)

Subjective Global Assessment

p-value
Well-nourished

Undernourished

Mild Moderate Severe

Continual weight loss:

Yes 55 (54.5) - 22 (40.0) 28 (50.9) 5 (9.1) p(1) < 0.001*

No 46 (45.5) 5 (10.9) 36 (78.3) 5 (10.9) -

Weight loss > 10%:

Yes 69 (68.3) 1 (1.4) 41 (59.4) 23 (33.3) 4 (5.8) p(1) = 0.139

No 32 (31.7) 4 (12.5) 17 (53.1) 10 (31.3) 1 (3.1)

Change in diet

No 21 (20.8) 5 (23.8) 14 (66.7) 2 (9.5) - p(1) <0.001*

< Habitual ingestion 57 (56.4) - 37 (64.9) 20 (35.1) -

Change in consistency 18 (17.8) - 7 (38.9) 6 (33.3) 5 (27.8)

Change > 80 days 5 (5.0) - - 5 (100.0) -

Table 2. Agreement on nutritional status between SGA and functional methods, Oswaldo Cruz University Hospital, Recife, Brazil, 2015.

SGA: Subjective Global Assessment; K: value of Kappa index.

Methods

Agreement

Observed Kappa index

N % K 95% CI

SGA and grip strength 91 90.1 0.19 - 0.09 to 0.48

SGA and thumb adductor thickness 19 18.8 0.02 0.00 to 0.03

Grip strength and thumb adductor thickness 25 24.7 0.04 0.01 to 0.07



Grip strength was the most objective method for identify-
ing undernourished individuals (89.1%), which is similar to
findings described in previous studies29-31. However, the mean
grip strength value was lower than that found by all re-
searchers in studies with the same population30,33. When
evaluating grip strength in accordance with nutritional status
diagnosed using the SGA, significantly higher values were
found among the well-nourished individuals in comparison to
undernourished individual. This is in agreement with data de-
scribed by different authors30,34 who report an direct relation-
ship between nutritional status and functional capacity, with
an increase in complications, hospital stay and mortality19,
demonstrating that grip strength is an effective, practical, fast
method for detecting undernutrition in patients with chronic
liver disease34.

Based on the use of thumb adductor thickness, well-nour-
ished individuals were predominant, which is in disagreement
with findings described by Andrade et al31 for patients hospi-
talized for different diseases. However, thumb adductor thick-
ness diminished with the aggravation of undernutrition, which
is similar to data described by Nunes22 in patients with cir-
rhosis. This result may be explained by the fact that thumb
adductor thickness is a rather infrequent method in clinical
practice and there is a scarcity of studies that have proposed
a cutoff point for individuals with chronic liver disease30.

There is a scarcity of studies that relate the prevalence of
undernutrition based on grip strength and thumb adductor
thickness to sex in the evaluation of patients with liver dis-
ease, which makes comparisons with other studies unviable.
However, the significant association between the female sex
and undernutrition diagnosed based on thumb adductor thick-
ness was likely due to the fact that men have greater muscle
mass in comparison to women23.

Analyzing healthy individuals, Budziareck et al34 found a
strong correlation between thumb adductor thickness and
grip strength, concluding that the combination of the two
methods could be useful in nutritional assessments. In con-
trast, low Kappa coefficients were found among the three
functional methods used for the classification in the present
study, which is similar to findings described by Nunes22 in
southern Brazil.

CONCLUSION

Based on the findings of the present study, agreement
among the different evaluation methods was low and the nu-
tritional diagnosis of hospitalized patients with liver disease
was varied. The SGA led to the identification of more under-
nourished patients, followed by grip strength. Hence, the
combination of subjective methods (SGA) and functional
methods (grip strength) is suggested for the nutritional diag-
nosis of individuals with chronic liver disease.
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