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Handgrip Strength as a Useful Marker of Nutritional Status Assessment
in Cirrhotic Patients

Rema R!, Parveen S, Rahman MZ3, Rahman MA#, Safiullah ABM?, Chowdhury MS®, Ahmed DS’

Abstract:

Background: Protein energy malnutrition is a recognized feature of cirrhosis of liver. Anthropometric measures such
as body mass index (BMI), mid arm circumference (MAC), triceps skin fold thickness (TSFT) and subjective global
assessment (SGA) have some limitations in assessment of malnutrition. The objective of this study was to assess the
efficacy of hand grip strength in nutritional assessment of cirrhotic patient and its sensitivity and specificity in
detecting malnutrition.

Materials and methods: This was a cross sectional observational study conducted in the Department of
Gastroenterology, BSMMU, Shahbag, Dhaka, during the period September 2018 to August 2019. In total of one
hundred and thirty (130) eligible patients more than 18-year-old, diagnosed as cirrhosis of liver were enrolled.

Results: Out of one hundred and thirty (130) cirrhotic patients, there were 62.3% (81) malnourish according to SGA
rating, where 37.7% were moderately malnourish and 24.6% patients were severely malnourished. HGS had the
highest area under curve 0.84 (95% confidence interval (CI) 0.77-0.91, P=0.001) compared to MAC 0.80 (95%CI
0.72-0.87, P=0.001) and TSFT 0.75 (95% CI 0.66—0.83, P=0.001) for assessing malnutrition. In comparison of HGS,
TSFT and MAC, the sensitivity was 75.5%, 53% and 71%, respectively. The Specificity was 88.9%, 87% and 75%
respectively and diagnostic accuracy was 89%, 87% and 82% respectively in assessing malnutrition.

Conclusion: HGS is a simple, bed side tool that can be used to assess the muscle status and can be used in a
complementary manner with other methods for proper assessment of the patients.

Keywords: Cirrhosis of liver, Nutritional status assessment marker, Handgrip strength.

Introduction:

Cirrhosis is a widespread disruption of normal liver
structure by fibrosis and the formation of regenerative

nodules that are caused by any of various chronic
progressive conditions affecting the liver. It may be
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compensated or decompensated when complicated by
one or more of the following features; jaundice, ascites,
hepatic encephalopathy, and raised prothrombin time.
Cirrhosis is virtually irreversible, unless the underlying
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cause of cirrhosis is removed and may eventually lead to
liver failure, ammonia toxicity, gastrointestinal
hemorrhage, kidney failure, hepatic coma and death.
Major complications include portal
hypertension, oesophageal hypersplenism,
ascites, SBP, hepatorenal syndrome type I and II, hepatic
encephalopathy, malnutrition, impairment of lipid
synthesis, metabolism, coagulopathy, fibrinolysis factor
deficiency, HCC etc.!

of cirrhosis
varices,

Patients with cirrhosis frequently suffer from
malnutrition and micro/macronutrient deficiencies.
Malnutrition rate is reported to be 60% in
decompensated cirrhosis and 20% in compensated
cirrhosis.? The aetiology of malnutrition in cirrhosis is
multifactorial including reduced oral intake due to loss
of appetite, malabsorption and various metabolic
abnormalities. Often, cirrhotic patients have metabolic
disturbances (e.g., low zinc or magnesium level) that
can promote taste alteration.3 Once hepatic
encephalopathy occurs, a low-protein diet is still
recommended by some physicians, sometimes with
severe protein restriction. All of the above leads to loss
of fat mass but most importantly sarcopenia.* Ascites,
leg oedema from hypoalbuminemia in cirrhotic patients
also leads to malnutrition.’

Index of disease severity for patients with end-stage
liver disease has been classified by Child-Turcotte-Pugh
(CTP) scoring system. The identification of a novel
method for nutritional assessment in patients with
cirrhosis is demanding. Conventionally measured
parameters of nutritional status such as body mass
index, anthropometry and biochemical parameters vary
with the severity of liver disease and they rarely estimate
exact nutritional status.® Subjective Global Assessment
(SGA) uses clinical criteria to determine nutritional
status and lack of any objective measurements makes it
highly variable in estimating malnutrition.”

Over the past few years, a number of investigators have
reported that sarcopenia occurs in 30—70% of cirrhotic
patients.® The clinical significance of sarcopenia in liver
disease, primarily in cirrhosis is due to the high
prevalence and adverse impact on clinical outcome
including survival, quality of life,
development of other complications of cirrhosis, and
post-liver transplant outcomes.” Etiology and severity of
the underlying liver disease, duration of illness, age and

measures
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co-morbidities contribute to the severity of sarcopenia.!?
Despite being widely recognized as a major
complication of cirrhosis, most therapies to date are
based on the principle of ‘““deficiency replacement”
rather than targeted treatments, and have generally been
ineffective.!!

Muscle wasting in the cirrhotic patient is an evidence of
malnutrition. This muscle wasting correlating with the
functional loss can be measured with the handgrip
strength (HGS). Association of HGS and health decline
has been previously described in the aged population
with functional disability'2. Recently HGS is being
regarded as a predictor of postoperative complications,
mortality and functional decline making handgrip
dynamometry (HGD) a broader application tool for
screening procedure.!3 There was a high prevalence of
malnutrition in cirrhotic outpatients, especially when
assessed by HG, which was superior to subjective global
assessment (SGA) and Prognostic Nutritional Index in
the study in 2005 by Silveira'4, HGS is the technique
that predicted a significant incidence of major
complications in 1 year in undernourished cirrhotic
patients. HGS has its wide implication these days; it is a
useful tool for continuous and systematic assessment of
muscle mass related to nutritional status in patients on
dialysis."

In a study in 2010 by Bin et al., the prevalence of
malnutrition was significant in patients with Crohn’s
Disease (CD), even in clinical remission. They had
compared the different nutritional assessment methods,
26.7% of the patients were malnourished according to
the MAC (Mid arm circumference), 29.3% according to
the MAMC (Mid arm muscle circumference), 18.7%
according to the SGA, 6.7% according to the BMI,
37.3% according to the TSF (Triceps skin fold) and
73.3% according to the HGS. No statistically significant
associations were found for disease location, its
behavior, drugs utilized, ESR, CRP, age of patients and
disease time with the nutritional state verified by HGS,
TSF, MAMC and SGA. They found that BMI should not
be used as reference in this population. The HGS
detected a high prevalence of nutritional risk in patients
with CD in remission.®

Shaimaa et al. in 2016, had found that 74 out of 78

patients of decompensated cirrhosis had impaired HGS
with highly significant correlation to the degree of PEM
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(P<0.001).!7 By performing regression analysis for HGS
it confirmed the presence of causal effect with PEM
with P-value of 0.03 and 3 coefficient of -0.27 with 95%
confidence interval. Also
significant correlation with MAC (p-value of 0.052)
which seems to be logic as MAC also showed
significant correlation to PEM. But for TSF it didn’t
show significant correlation to PEM. The sensitivity and
specificity of HGS regarding prediction of moderate to
severe malnutrition were 100% and 40% respectively
along with PPV and NPV of 86.9% and 100%
respectively, as well as accuracy of 88%.

showed a border line

In a prospective study of 80 alcoholic liver disease
patients, 69 patients survived and 11 patients died within
the 3 month study duration. Mean HGS was
significantly higher in the survivors (24.23+5.86)
compared to nonsurvivors (18.04+4.82) (P=0.0011).
There was a strong negative correlation between the
HGS and Child-Pugh score (P=<0.0012). The sensitivity
of HGS was 88.41% in predicting short term mortality.'®

Conventionally measured parameters of nutritional
status, such as body mass index, anthropometry, and
biochemical parameters vary with the severity of liver
disecase and they rarely estimate exact nutritional
status.There is no gold standard method for assessment
of the nutritional status of cirrhotic patient;
identification of novel methods for nutritional
assessment in patient with cirrhosis is demanding. HGS
has its wide implication in patient of compensated and
decompensated cirrhosis with impaired HGS has
significant correlation to the degree of PEM. So we want
to assess the nutritional status of cirrhotic patients of
different classes with Handgrip strength by using
Handgrip dynamometer.

Previously nutritional status assessment in cirrhotic
patient or assessment of malnutrition by Hand grip
strength was not done in Bangladesh. So we want to
assess the nutritional status of cirrhotic patients of
different classes with Handgrip strength by using
Handgrip dynamometer. Subjective Global Assessment
(SGA) was considered as gold standard method for
assessing malnutrition in cirrhotic patient.”

Materials and Methods:

This observational cross sectional analytical study was
carried out during the period of September 2018 to
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August 2019 in the department of Gastroenterology,
BSMMU, Dhaka.

Patients admitted and attending outpatient of
Gastroenterology Department diagnosed cirrhosis of
liver were taken for the study. Total of 130 cirrhotic
patients were enrolled in the study. Their clinical history,
examination & initial investigation report was noted in
the standard data sheet. Severity of liver disease was
assessed by Child-Turcotte-Pugh score. Nutritional
status was assessed with Subjective Global Assessment,
Anthropometric measurement and Hand Grip Strength
recorded of patient of In-patient Department as well as
outpatient department of Gastroenterology, BSMMU.
Subjective Global Assessment (SGA) was considered
gold standard for assessment and comparison of
malnutrition.

Handgrip strength (HGS), a measure of maximum
voluntary force of the hand, has been described as the
simplest method in assessing muscle function. This
technique has been demonstrated to be a reliable
screening tool in the assessment of nutritional risk in
hospital admission as well as a useful indicator of
nutritional status in the non-hospitalized population,
particularly in identifying individuals with chronic
malnutrition. Grip strength was measured in the
dominant and non-dominant hands with a strain gauge
dynamometer in three positions: lying at 30 degree in
bed with elbows supported, seated in an armchair with
elbows supported and in a chair with elbows
unsupported. The average of three readings made in
each position, each 1 min apart, was recorded.

Patients are presented and described in detail is a clinical
technique called subjective global assessment (SGA),
which assessed nutritional status based on features of the
history and physical examination. Patients are graded on
SGA as A: well nourished- (SGA- A), B: mild or
moderately malnourished (SGA- B) and C:
severely-malnourished (SGA-C).

After collection of data, all data were checked and
cleaned. After cleaning, the data were entered into
computer and statistical analysis of the results being
obtained by using windows based computer software
devised with Statistical Packages for Social Sciences
version 22. After compilation, data were presented in the
form of tables, figures and graph, as necessary.
Numerical variables were expressed as mean and
standard deviation, whereas categorical variables were
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count with percentage. Categorical variables were
analyzed by Chi-square test. Validity test was done for
the diagnostic utility of all the assessment methods. The
correlation of HGS and other assessment was done with
pearson’s correlation test. ANOVA test was done to
measure the level of significance. P value of less than
0.05 was considered statistically significant.

Results:

A total of 130 cirrhotic patients were enrolled to analyze
the nutritional status in this study. Majority of the
patients belong to age 48-57 years (31.5%), the mean
age of patients was 45.5+13.9 years. (Table 1).

Table 1: Distribution of the study patients according to
age group (N=130)

Age Frequency (%)
18 -27 19 (14.6)

28 -37 19 (14.6)
38-47 23 (17.7)

48 - 57 41 (31.5)
>57 28 (21.5)
Mean+SD 45.5+13.8

Out of 130 patients, males were 62% and females 38%
(Figure 1).

Gender Distribution

37.7,38%

Female

B Male

Figure 1: Pie chart showing gender distribution of
the study patients.
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There were 41 (31.5%) patients in Child A, 56 (43.1%)
patients in Child B and 33 (25.4%) patients in Child C
(Table 2).

Table 2: Distribution of the patients according to
Child-Turcotte-Pugh class (N=130).

Child-Turcotte-Pugh Class Frequency (%)
Class A 41 (31.5)
Class B 56 (43.1)
Class C 33 (25.4)

There were 49 (37.7%) well-nourished patients and
81(62.3%) patients were malnourished (Table 3).

Table 3: Distribution of the patients according to
Subjective global assessment (N=130).

SGA Frequency (n)
Well Nourished 49 (37.7)
Malnourished 81 (62.3)

The p value of BMI in different Child-Turcotte-Pugh
class patients was 0.157. The p value of MAC, TSFT
and HGS in different Child-Turcotte-Pugh class patients
was 0.001, 0.024, 0.001 respectively (Table 4).

Table 4: Anthropometric parameters and Hand grip
strength in different Child-Turcotte-Pugh class (N=130)

Anthropometric .

parameters Child-Turcotte-Pugh class p-value
(Mean+SD) Class A Class B Class C

BMI(kg/m? ) 21.93£434 20.62+£3.69 22.13+£4.52 0.157"
MAC(cm) 25.01£3.59 22.85+347 21.73+£4.43 0.001°
TSFT(mm) 1286 +7.06 11.16+5.88 891+5.11 0.024°
HGS(kg) 2843+£8.98 21.35+£6.60 20.69+7.09 <0.001°

s = significant, ns= not significant, ANOVA test was
done to measure the level of significance.

The p value of BMI, MAC, TSFT and HGS in
well-nourished patients and in malnourished patients
was <0.001, <0.001, <0.001 and <0.001 respectively
which was statistically significant (Table 5).
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Table 5: Anthropometric parameter and Hand grip
strength according to nutritional status (N=130)

Anthropometric .

parameters Nutritional status p-value
(MeanSD) Well nourished Malnourished

BMI(kg/m?) 23.15+£4.09 20.36+3.84 <0.001°
MAC(cm) 26.04 £3.00 21.56 £3.48 <0.001°
TSFT(mm) 14.61 £6.83 9.02+4.78 <0.001°
HGS(kg) 30.04 + 7.65 19.22 £5.69 <0.001°

*s =significant, Unpaired t-test was done to measure
the level of significance

The AUC values were 0.830 with 95% CI (0.760-0.900)
for BMI, 0.876 with 95% CI, (0.815-0.936) for HGS,
0.837 with 95% CI(0.769-0.906) for MAC, and 0.744
with 95% CI (0.658-0.831) for TSFT, with a p-value of
<0.0001 (Figure 2).

Source of the Curve
BM Tri kin fold thick
riceps skin fold thickness
ﬁqu _— (TSFT)
id arm circumference ;
(MAC) Reference Line
ROC Curve
1.0 T
0.8
.29 0.6
Z
2
=
)
N 0.4
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity
Diagonal segments are produced by ties.
AUC=0.969

Figure 2: ROC curve of BMI, HGS, MAC and TSFT in
diagnosis of nutritional status.
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The p value among the different child pugh class and the
nutritional status of the cirrhotic patients was <0.001
(Table 6).

Table 6: Association of Child-Turcotte-Pugh score with
subjective global assessment (N=130)

Child-Turcotte-  Subjective Global Assessment

Pugh score p-value
Well nourished%  Malnourished%

Class A 33(67.35) 8(9.88)

Class B 15 (30.61) 41 (50.62) <0.001°

Class C 1(2.04) 32(39.50)

Total 49 (100)

s = significant, Chi-square test was done to measure the
level of significance

There was significant negative correlation between HGS
and nutritional status with Child-Turcotte-Pugh classes.
The p wvalue was 0.002, <0.001 and 0.048 in
Child-Turcotte-Pugh class A, Child-Turcotte-Pugh class
B and Child-Turcotte-Pugh C respectively (Table 7).

Table 7: Correlation between handgrip strength and
nutritional status in cirrhotic patients of different
Child-Turcotte-Pugh classes (N=130).

Child-Turcotte-Pugh class R p-value
Class A -0.476 0.002
Class B -0.833 <0.001°
Class C -0.347 0.048

s= significant, Spearman’s correlation test was done to
measure the level of significance

Discussion:

This ross-sectional observational study was conducted in
the Department of Gastroenterology, BSMMU, Dhaka,
with the objective of assessing hand-grip strength in the
evaluation of nutritional status among cirrhotic patients.

A total of 130 patients were enrolled, including both
inpatients and outpatients. Among them, 81 were male
and 49 were female. The mean age was 45.5 £+ 13.8 years,
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with most patients belonging to the 48-57-year age
group. There were 41 patients with Child-Turcotte-Pugh
(CTP) class A, 56 with class B, and 33 with class C
cirrhosis. According to the SGA grading, 49(37.7%)
patients were well nourished and 81(62.3%) were
malnourished.

Conventional nutritional assessment methods such as
body weight and BMI are less reliable in patients with
ascites due to artificially increased body weight.> This
was also evident in our study, as no significant correlation
was found even after calculating estimated dry body
weight.

Anthropometric tests such as the MAC or TSFT have
shown a good estimate of the patients' nutritional status
and their efficacy had been proved by many studies.!”
Mogawer et al in 2013 had shown that TSFT and MAC
was highly correlated to the degree of PEM and also
considered as predictors of complications among patients
with liver cirrhosis.?’ As we had found MAC and TSFT
had a significant correlation with nutritional status with p
value <0.0001. TSFT is a good estimate of the fat
composition of the body but doesn’t reflect the muscle
bulk or strength that could be measured by other methods
as HGS.2!

According to ESPEN (2006) guidelines on liver disease,
bedside methods such as SGA, anthropometry, or
hand-grip strength are adequate for identifying
undernutrition, and the use of composite scores provides
no additional value.!%?2 Protein Energy Malnutrition is
well known to include caloric deficiency, alteration of the
fat components, muscle loss, macro, micro nutrients
deficiency and even effect on bone metabolism.23 Thus
our main concern was for muscle bulk for which HGS
could be its representative.’

Muscle bulk or strength can be an accurate estimate of
protein malnutrition in cirrhotic patients.* A study
attempted to assess muscle mass using a special body fat
monitor but found insignificant results.?® Handgrip
strength is a simple, quick, and noninvasive method that
can be used in clinical and epidemiological studies. It is
especially useful in decompensated cirrhosis, where
malnourished patients often show lean mass depletion
and low muscle strength. It measures the combined action
of a large number of muscles as well as the combined
action of a number of different joints.?

A study suggested that in early cirrhosis, muscle strength
measured by HGS should be wused to evaluate
malnutrition, as muscle mass (measured by MAC) may
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not yet show changes.!? In advanced stages, MAC may be
affected by fluid retention and thus overestimated.
Therefore, assessment of muscle power by HGS may
overcome this limitation. In our study, 81 of 130 cirrhotic
patients had impaired HGS, showing a strong correlation
with the degree of malnutrition (p < 0.001).

HGS values differ between men and women, so
sex-specific cut-offs should ideally be used. However,
since 37.7% of our patients were female, both sexes were
analyzed together for simplicity. When compared with
other parameters, HGS had the highest diagnostic
accuracy (91.8%) for detecting malnutrition compared to
MAC (86.3%) and TSFT (77.8%).

Although we did not follow up the patients for
complications, A study reported that HGS-but not SGA or
the prognostic nutritional index-predicted clinical
outcomes at one year in cirrhotic patients.!® Our findings
suggest that, since HGS strongly correlates with SGA, it
can be safely used in clinical practice to assess nutritional
status in cirrhosis.

Conclusion:

The prevalence of malnutrition is high among patients
with cirrhosis and varies with the method used for its
assessment. Malnutrition has a significant impact on the
outcome of patients with liver cirrhosis. Nutritional
assessment in cirrhotic patients remains a challenge for
the clinicians. HGS is a non-invasive, simple, and quick
method that can be used in clinical and epidemiological
studies. Subjective Global Assessment (SGA) is
considered the gold standard for malnutrition
assessment and comparison. A combined approach
using SGA, Anthropometry, and HGS can be used in a
complementary manner to accurately identify the
nutritional status in patients with liver disease.

Acknowledgment:

With due respect and humble submission, I do express
my gratitude and regards to my honorable teacher
Professor Dr. Dewan Saifuddin Ahmed, chairman,
Department of Gastroenterology, BMU, Dhaka. I am
very much grateful and indebted to him for his keen
interest, scholarly guidance, generous support and
valuable suggestions in preparation and completion of
this research article. I am deeply in debt to Dr. Md.
Zahidur Rahman, Associate professor, department of
Gastroenterology, BMU for his tremendous support and
unconditional help to complete my study. I do also
express my thankfulness to all the doctors, nurses and
staffs of Department of Gastroenterology, BMU, Dhaka

35



Faridpur Medical College Journal

for their cordial support and voluntary co-operation.
Finally, I am deeply indebted to all the patients who had
given me the valuable consent and willingly took the
troubles to help me in getting clinical data.

Conlflict of interest: There is no conflict of interest.

References:

1. D’Amico G. The clinical course of cirrhosis. Population
based studies and the need of personalized medicine.
Journal of hepatology. 2024; 60(2):241-42.

2. Coltorti M, Del CVB, Caporaso N, Gallo C, Castellano L.
Liver cirrhosis in Italy: A multicentre study on presenting
modalities and the impact on health care resources.
National Project on Liver Cirrhosis Group. The Italian
Jjournal of gastroenterology, 1991; 23(1):42-48.

3. Kim HY, Jang JW. Sarcopenia in the prognosis of
cirrhosis: going beyond the MELD score. World Journal
of Gastroenterology. 2015; 21(25):7637.

4. Romeiro FG, Augusti L. Nutritional assessment in
cirrhotic patients with hepatic encephalopathy. World
Jjournal of hepatology. 2015; 7(30):2940.

5. Henkel AS, Buchman AL. Nutritional support in patients
with  chronic liver disease.” Nature Reviews
Gastroenterology and Hepatology.2006; 3(4):202.

6. Abbott WJ, Thomson A, Steadman C, Gatton ML,
Bothwell C, Kerlin P, et al. Child-Pugh class, nutritional
indicators and early liver transplant outcomes.
Hepato-gastroenterology.2001; 48(39):823-27.

7. Detsky AS, McLaughlin JR, Baker JP. What is subjective
global assessment of nutritional status?. J Parenter
Enteral Nutr. 1987;11:8-13.

8. Montano-Loza AJ, Meza—Junco J, Prado CM, Lieffers JR,
Baracos VE, Bain NS, et al. Obesity and its effect on
survival in patients undergoing orthotopic liver
transplantation in the United States. Hepatology. 2002;
35:105-9.

9. Tandon P, Ney M, Irwin I, Ma MM, Gramlich L, Bain V
G, et al. Severe muscle depletion in patients on the liver
transplant wait list: its prevalence and independent
prognostic value. Liver Transplantation. 2012; 18(10):
1209-16.

10. Figueiredo FA, Dickson ER, Pasha TM, Porayko MK,
Therneau TM, Malinchoc, M, et al. “‘Utility of standard
nutritional parameters in detecting body cell mass
depletion in patients with end-stage liver disease. Liver
Transplantation. 2012; 6(5):575-81.

36

12.

13.

17.

18.

20.

21.

22.

Vol. 21, No. 1, January 2026

. Dasarathy S. Consilience in sarcopenia of cirrhosis.

Journal of cachexia, sarcopenia and muscle. 2012; 3(4)
:225-237.

Giampaoli S, Ferrucci LUIGI, Cecchi F, Lo Noce C, Poce
A, Dima F, et al. Hand-grip strength predicts incident
disability in non-disabled older men. Age and ageing.
1999; 28(3):283-88.

Bohannon RW. Dynamometer measurements of hand-grip
strength predict multiple outcomes. Perceptual and motor
skills. 2001:93(2):323-28.

. Da Silveira TR. Comparison between handgrip strength,

subjective global assessment, and prognostic nutritional
index in assessing malnutrition and predicting clinical
outcome in cirrhotic outpatients. Nutrition. 2005;21(2)
:113-17.

. Leal VO, Mafra D, Fouque D, Anjos L A. Use of handgrip

strength in the assessment of the muscle function of
chronic kidney disease patients on dialysis: a systematic
review. Nephrology Dialysis Transplantation. 2010; 26(4)
:1354-60.

. Bin CM, Flores C, Alvares-da-Silva MR, Francesconi

CFM. Comparison between handgrip strength, subjective
global assessment, anthropometry, and biochemical
markers in assessing nutritional status of patients with
Crohn’s disease in clinical remission. Digestive diseases
and sciences. 2010; 55(1):137-44.

Elkholy S, Mogawer S, Mansour M, Elmessiery R,
Elmeligui A. Hand grip strength as a nutritional
assessment tool in patients with liver cirrhosis. Int. J. of
Adv. Res.2016; 4 (11):1183-91.

Gaikwad NR, Gupta SJ, Samarth AR, Sankalecha TH.
Handgrip dynamometry: a surrogate marker of
malnutrition to predict the prognosis in alcoholic liver
disease. Annals of Gastroenterology. 2016; 29(4):509.

. Alvares-da-Silva MR, da Silveira TR. Hand-grip strength

or muscle mass in cirrhotic patients: who is the best?’
Nutrition. 2006; 22(2):218.

McCormick PA. Hepatic cirrhosis’ In Sherlock, D, and
Dooley, J., editors. Diseases of the Liver and Biliary
System, 12th ed. West Sussex, UK; Wiley-Blackwell,
2011.p. 103-20.

Merli M, Nicolini G, Angeloni S. Malnutrition is a risk
factor in cirrhotic patients undergoing surgery.” Nutrition.
2002;18: 978-86.

Plauth M, Cabre E, Riggio O, Assis-Camilo M, Pirlich M,
Kondrup J, et al. ESPEN guidelines on enteral nutrition:
liver disease. Clinical nutrition. 2006;25(2):285-94.



Handgrip Strength as a Useful Marker of Nutritional Status Assessment in Cirrhotic Patients

23.

24.

Prijatmoko DWI, Strauss BJ, Lambert JR, Sievert W,
Stroud DB, Wahlqvist ML, et al. Early detection of
protein depletion in alcoholic cirrhosis: role of body
composition analysis.” Gastroenterology. 1993; 105(6):18
39-45.

Schliissel MM, dos Anjos LA, de Vasconcellos MTL, Kac
G. Reference values of handgrip dynamometry of healthy
adults: a population-based study. Clinical nutrition. 2008;
27(4):601-60.

Rema R et al.

37



