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Abstract

Background: Liver diseases are responsible for metabolic disorders and loss of muscle mass and function that affect functional status 

and quality of life (QoL). Objective: To compare exercise capacity, respiratory muscle strength, and QoL in liver transplant candidates 

with cirrhosis of the following etiologies: hepatitis C virus (HCV), hepatitis B virus (HBV), and alcoholic cirrhosis (AC). Methods: 

Cross-sectional study comprising 86 patients divided into three groups: HCV (40 patients), HBV (14 patients), and AC (32 patients). 

Patients were evaluated using the Six-Minute Walk Test (6MWT), manometry, and the QoL questionnaire SF-36. Results: The AC 

group showed the lowest performance in the 6MWT (meters) compared to the HBV and HCV groups (373.50±50.48, 464.16±32, and 

475.94±27.84, respectively, p=0.001). In the domains of the SF-36, the AC group had lower scores for functional capacity and physical 

limitations when compared to the HBV and HCV groups (p=0.001). In the comparison of respiratory muscle strength, the AC group 

had lower MIP (cmH2O) compared to the HBV and HCV groups (-65.54±11.28, -71.61±6.96, -82.44±13.71, respectively, p=0.001). 

The MEP (cmH2O) in the AC group was also lower than in the HBV and HCV groups (65.13±10.74, 82.44±13.87, 83.44±12.20, 

respectively, p=0.001). Conclusion: The AC group showed worse exercise capacity, respiratory muscle strength, and QoL compared 

to patients with HCV and HBV.
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Resumo

Contextualização: As doenças hepáticas são responsáveis pelas alterações metabólicas, perda da massa e função muscular que 

interferem na condição funcional e na qualidade de vida (QV). Objetivo: Comparar a capacidade ao exercício, a força muscular 

respiratória e a QV entre os pacientes com cirrose hepática, candidatos ao transplante de fígado, com as seguintes etiologias: hepatite 

vírus C (HCV), hepatite vírus B (HBV) e cirrose alcoólica (CA). Métodos: Estudo transversal, composto por 86 pacientes, divididos 

em três grupos: HCV (40 pacientes), HBV (14 pacientes) e CA (32 pacientes). Os pacientes foram avaliados por meio do teste da 

caminhada de seis minutos (TC6min), manovacuometria e QV pelo questionário SF-36. Resultados: O grupo CA apresentou menor 

distância percorrida no TC6min (metros) quando comparado com os grupos HBV e HCV (373,50±50,48; 464,16±32 e 475,94±27,84, 

respectivamente, p=0,001). Nos domínios do SF-36, o grupo CA apresentou menores escores na capacidade funcional e limitações 

por aspectos físicos quando comparado com os grupos HBV e HCV (p=0,001). Na comparação da força dos músculos respiratórios, o 

grupo CA apresentou menor PImáx (cmH2O) quando comparado com os grupos HBV e HCV (-65,54±11,28; -71,61±6,96; -82,44±13,71, 

respectivamente, p=0,001). A PEmáx (cmH2O) no grupo CA foi menor do que nos grupos HBV e HCV (65,13±10,74; 82,44±13,87; 

83,44±12,20, respectivamente, p=0,001). Conclusão: O grupo CA demonstrou pior capacidade ao exercício, força muscular respiratória 

e QV quando comparado aos pacientes com HCV e HBV.
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Introduction 
Cirrhosis is a pathological clinical disorder responsible for 

systemic and metabolic changes in the affected individuals. 
Clinical studies demonstrate various complications related to 
this pathological process, such as compromised pulmonary 
function, ascites, hepatic encephalopathy, jaundice, loss of 
muscle mass and function, changes in portal venous pressure, 
and cardiac changes with consequent reduction in quality of 
life (QoL)1,2. Among the complications caused by liver diseases 
are metabolic changes associated with patients’ malnutrition, 
given that they lose a large quantity of muscle mass leading to 
negative repercussions in the musculoskeletal system3,4.

Chronic hepatic patients develop a clinical condition of mal-
nutrition due to the decrease in food intake, deficits in absorption 
and transport of nutrients, and increased energy expenditure 
during rest5,6. According to Merli et al.7, there is no direct relation-
ship between the degree of reduction in levels of serum albumin 
and the severity of liver disease. Studies suggest that persistent 
muscle fatigue causes a deficit in the functional condition and 
QoL of these patients. A possible explanation for this fatigue 
could be the loss of muscle mass, but it could also be related to 
the reduction in mitochondrial oxidative capacity, which results 
in persistent physical deconditioning and cachexia8,9.

Therefore, we aimed to evaluate and compare the functional 
condition, respiratory muscle strength, and QoL of candidates 
for orthotopic liver transplantation with cirrhosis of the follow-
ing etiologies: hepatitis C virus (HCV), hepatitis B virus (HBV), 
and alcoholic cirrhosis (AC). Another aim was to correlate the 
severity score in the Model for End Stage Liver Disease (MELD) 
with the distance covered in the Six-Minute Walk Test (6MWT) 
of chronic hepatic patients.

Methods 
The present study is characterized by a cross-sectional 

design with a convenience sample. The analyzed sample con-
sisted of 86 adult patients with a medical diagnosis of HCV, 
HBV, and AC who were being followed-up by the Hepatic 
Transplantation Service of Complexo Hospitalar Santa Casa de 
Porto Alegre (Rio Grande do Sul, Brazil) in the period of August 
2009 to December 2010. The study included all individuals who 
were clinically able to perform the proposed procedures and 
who were in the pre-operative period of liver transplantation.

All patients had periodic medical monitoring and were able to 
execute the recommended tests. They could not present factors 
that would interfere with the data collection: non-cooperation, 
hemodynamic instability, difficulty in locomotion, neuromus-
cular diseases, and being listed for organ re-transplant). The 86 

cirrhotic patients were divided into three distinct groups: 40 
were in the HCV group, 14 in the HBV group, and 32 in the AC 
group. A signed informed consent form was obtained from each 
patient, and the work was approved by the Ethics Committees 
of Universidade Federal de Ciências da Saúde de Porto Alegre 
(UFCSPA) and Complexo Hospitalar Santa Casa de Porto Alegre, 
RS, Brazil (Report 110/05, Protocol 1036/05).

The selected patients were subjected, on the same occasion, 
to the application of the self-administered QoL questionnaire 
“Short-Form 36” (SF-36), manometry, and the 6MWT. Prior to 
the performance of the tests, the data concerning sample char-
acteristics were recorded on a specific assessment form, and all 
the measurements were performed by the same evaluator. To 
evaluate the functional capacity, that is, the functional level of 
daily physical activities, the 6MWT was performed. This test re-
quires the patient to cover a maximum distance during six min-
utes of walking as fast as possible, and it took place in a straight 
30-meter hallway without obstacles or inclinations10. Before and 
after the test, the patient would rate the sensation of dyspnea 
and lower limb fatigue by means of the modified Borg Scale (0 
to 10). Cardiac and respiratory rates as well as peripheral oxygen 
saturation (SpO2) were also recorded at that time.

The QoL of patients was evaluated using the self-adminis-
tered questionnaire SF-36, which describes and assesses the 
health condition of individuals by means of several domains 
( functional capacity – SF-361; limitation due to physical as-
pects – SF-362; pain – SF-363; general health status – SF-364; 
vitality – SF-365; social aspects – SF-366; mental health – SF-367; 
limitation by emotional aspects – SF-368). The scores in each 
domain are obtained by adding up the responses for that item 
and transforming these raw scores into a scale in which 0 rep-
resents impaired health and 100, good health status11.

To measure the strength of the respiratory muscles, we 
used a digital manometer (MVD 500, Globalmed®) and, to as-
sess maximal inspiratory pressure (MIP), we asked the patient 
to perform maximal expiration to residual volume followed by 
forced inspiration to total lung capacity. To evaluate the maxi-
mal expiratory pressure (MEP), we asked the patient to begin 
the maneuver from total lung capacity followed by forced max-
imal expiration. To carry out the maneuvers, the equipment 
had to be properly positioned in the patient’s mouth to avoid 
a test failure. The results were obtained after the completion 
of five maneuvers, including a minimum of three acceptable 
maneuvers, with the values not differing from the highest value 
by more than 10%. The highest pressure in centimeters of water 
(cmH2O) was recorded, and normality values were used12.

Lung function ( forced vital capacity – FVC; forced expira-
tory volume in the first second – FEV1) was measured using 
a microspirometer (Micromedical/Microplus) according to 
the Guidelines for Pulmonary Function Tests prescribed by 
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the Brazilian Society of Pneumology and Phthisiology13. The 
spirometry test was applied to obtain three acceptable ma-
neuvers, including two reproducible maneuvers. The reproduc-
ibility criteria involved the difference between the two highest 
FEV1 values and FVC below 0.2 liters, which indicates that the 
maximum value was probably obtained.

To measure the severity of liver patients, we used the MELD 
severity score, which was calculated using the formula below 
(available at http://www.unos.org/docs/MELD_PELD_Calcu-
lator_Documentation.pdf):

{0.957 x Loge [creatinine (mg/dL)] + 0.378 x Loge [bilirubin 
(mg/dL)] + 1.120 x Loge (INR) + 0.643}14.

To check sample normality, we used the Kolmogorov-
Smirnov test. To compare groups in relation to performance in 
the 6MWT, respiratory muscle strength, and SF-36 scores, we 
used analysis of variance (ANOVA) with a Tukey post-hoc test 
and, to correlate the MELD with the 6MWT, we used Pearson’s 
correlation. The data were analyzed in the statistical program 
SPSS version 16.0, and the significance level was 5%, with 
p<0.05 being considered significant.

Results 
Table 1 shows the anthropometric and clinical characteris-

tics of the studied sample. Similar results were observed in the 
assessed groups, with no statistical differences between the 
participants. The main diagnoses of liver disease were: type C 
cirrhosis, type B cirrhosis, and alcohol-induced cirrhosis. The 
MELD severity score did not differ statistically between groups.

In the comparison of the ability to exercise, the AC group 
obtained a lower performance in the 6MWT compared to the 
HBV and HCV groups (p=0.001). In the AC group, the heart rate 
(HR) at the end of the 6MWT was significantly higher than in 
the HCV and HBV groups (p=0.03). The Borg scores for lower 
limb fatigue immediately after the 6MWT were higher in the 
AC group compared to the HCV and HBV groups (p=0.01). The 
AC group had lower MIP and MEP compared to the HBV and 
HCV groups (p=0.001) as shown in Table 2.

In relation to the domains of the QoL questionnaire SF-36 
(Table 3), the AC group had lower scores in all domains com-
pared to the HBV and HCV groups. However, it only showed 
statistically significant differences in functional capacity 
(p=0.001) and limitations due to physical aspects (p=0.001). In 
the analysis of the correlation of MELD with the distance cov-
ered in the 6MWT (Figure 1), a moderate negative correlation 
was found (r=-0.56; p=0.001).

HCV 
(n=40)

HBV 
(n=14)

AC 
(n=32)

p

Age (years) 56.3±8.1 52.3±6.4 54.3±9.7 0.9
Sex (no.) - M/F 30/10 14/4 20/8 0.8
Weight (Kg) 67.34±8.62 69.23±10.62 71.00±8.50 0.8 
Height (m/cm) 1.67±0.83 1.69±0.73 1.70±0.91 0.9
MELD 16±2 17±3 19±3 0.6
FVC(%) 95.0±19.5 97.0±17.4 93.2±30.5 0.7
FEV1 (%) 90.9±16.9 88.7±18.0 87.1±14 0.8

The variables age, weight, height are described as mean and standard deviation, res-
pectively. M/F=male/female; HCV=hepatitis C virus group; HBV=hepatitis B virus group; 
CA=alcoholic cirrhosis group; MELD=Model for End Stage Liver Disease; FVC (%)=For-
ced vital capacity; FEV1 (%)=Forced expiratory volume in the first second.

Table 1. Anthropometric and clinical characteristics of patients.

HCV 
(n=40)

HBV 
(n=14)

AC 
(n=32)

p

6MWT (m) 475.94±27.84* 464.16±32.00* 373.50±50.48* 0.001
HR (initial 72±16 77±11 74±13 0.9
HR(final) 87±22 * 91±15* 102±20* 0.02
RR (initial) 15±3 16±5 0.8 
RR (final) 23±2 21±3 25±8 0.7
SpO2 (initial %) 97±2 98±1 97±3 0.9
SpO2 (final %) 96±4 97±1 95±2 0.8 
Borg score (initial) 1±0.6 2±0.4 0.7
Borg score (final) 2±1* 2±1* 4±1.5* 0.01
MIP (cmH2O) -82.44±13.71* -71.61±6.96* -65.54±11.28* 0.001 
MEP (cmH2O) 83.44±12.20* 82.44±13.87* 63±10.74* 0.001
6MWT Pred (m) 703±95 654±101 701±78 0.8
MIP Pred (cmH2O) -165±54 -154±62 -162±57 0.9 
MEP Pred (cmH2O) 259±34 247±41 254±51 0.7

Table 2. Comparison between groups of variables in the Six-Minute Walk Test and respiratory muscle strength.

The variables are described as mean and standard deviation. HCV=hepatitis C virus group; HBV=hepatitis B virus group; AC=alcoholic cirrhosis group; 6MWT=Six-Minute Walk Test; 
HR=heart rate; RR=respiratory rate; SpO2=peripheral oxygen saturation; MIP=Maximal Inspiratory Pressure; MEP=Maximal Expiratory Pressure; 6MWT Pred=Six-Minute Walk Test 
predicted; MIP Pred=Maximal Inspiratory Pressure predicted; MEP Pred=Maximal Expiratory Pressure predicted. *Significant difference between groups AC and HBV and between groups 
AC and HCV. The statistical analysis used was ANOVA with Tukey post-hoc.
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HCV 
(n=40)

HBV 
(n=14)

AC 
(n=32)

p

SF-361 67.08±24.96* 64.60±22.22* 46.59±14.75* 0.001

SF-362 69.02±11.00* 64.80±21.40* 40.00±12.61* 0.001

SF-363 56.05±13.97 61.44±25.58 52.66±19.13 0.07

SF-364 48.87±16.45 51.96±17.50 47.00± 15.41 0.08

SF-365 56.14±11.07 63.20±26.45 51.52±17.50 0.1

SF-366 67.89±19.71 71.04±25.40 63.55±24.75 0.08

SF-367 48.32±12.04 51.61±15.12 44.29±10.95 0.07

SF-368 66.12±20.05 68.08±16.07 63.00±13.04 0.6

Table 3. Comparison of quality of life between groups.

The variables are described as mean and standard deviation. HCV=hepatitis C virus; 
HBV=hepatitis B virus; AC=alcoholic cirrhosis; SF-36=Short Form 36; SF-361=functional 
capacity; SF-362=limited by the physical aspect; SF-363=pain; SF-364=general health; 
SF-365=vitality; SF-366=social; SF-367=mental health; SF-368=limitation by emotional 
aspects.*Significant difference between groups AC and HBV and between groups AC and 
HCV. The statistical analysis used was ANOVA with Tukey post hoc. Figure 1. Correlation between the MELD with the Six-Minute Walk Test.

Discussion 
The present study is the first to compare functional sta-

tus, respiratory muscle strength, and QoL in Brazilian liver 
transplant candidates with cirrhosis of different etiologies. 
When we measured the distance covered in the 6MWT in the 
different groups, we found a decrease in the functional sta-
tus of the AC group compared to the HCV and HBV groups, 
indicating a possible deterioration of the musculoskeletal 
system as a result of the combination of the pathological 
process and the use of alcohol. In the study by Alameri et 
al.15, the functional status of liver transplant candidates was 
evaluated. The results showed that individuals with Child-
Pugh class C liver cirrhosis had lower functional capacity 
and survival rate than patients with Child-Pugh class A and 
B, demonstrating that the severity of the disease affects 
functional aspects before transplantation.

The existence of moderate inverse association between the 
MELD variables and the distance in the 6MWT has been previ-
ously described by our group16. The considerable sample size of 
the present study strengthens the idea that the MELD severity 
score shows interference with the performance of functional 
analysis in patients with hepatic disease.

The AC group showed greater fatigue compared to the other 
groups at the end of the 6MWT. A possible explanation relies 
on aspects of adaptation that the type I muscle fibers (slow 
contractions/oxidative) can suffer, becoming fast-twitch fibers 
(type IIA/glycolytic) as a result of physical inactivity17. This gly-
colytic mechanism is characterized by the non-use of aerobic 
metabolic routes for the formation of energy substrate with a 
predominance of anaerobic metabolism, which physiologically 
produces lactate. The accumulation of lactic acid is responsible 

for the depletion of the glycogen reserves in the muscle fibers, 
thus interfering with anatomical-functional aspects of the 
muscular system, causing fatigue and limiting the activities 
of daily living of these patients. According to this concept, the 
rates of adenosine triphosphate (ATP), phosphocreatine (PCr), 
and total magnesium (Mg2+) are lower in the skeletal muscle of 
cirrhotic patients. This concept was demonstrated by Jacobsen 
et al.18, who found higher rates of PCr and mitochondrial ATP 
in individuals with better clinical conditions.

As a result of changes in functional capacity, these indi-
viduals will have negative consequences in the aspects related 
to QoL. In our study, the patients of the AC group had lower 
scores in all of the domains of the SF-36, but only the functional 
status and limitations due to physical aspects differed statisti-
cally from the HCV and HBV groups. Such results are limited 
in relation to the discussion because there are few studies that 
compare QoL among these respective groups. However, van 
den Berg-Emons et al.19 compared the QoL of patients under-
going liver transplantation and healthy individuals and found 
that the transplant patients had lower scores in the functional 
capacity domain than the control group20.

Although the liver transplant patients show improvement 
in their social aspects, the vast majority does not return to 
the social tasks previously carried out. Employment status is 
often decreased as a result of emotional and physical changes. 
According to Ratcliffe et al.21, 45% of the individuals in their 
sample did not return to their employment duties after the 
transplant. This factor has a direct impact on social aspects 
and may interfere with QoL.

Multidisciplinary rehabilitation programs prior to liver 
transplantation may be a relevant option for these patients, 
specifically those with AC, who in the present study showed 

33
Rev Bras Fisioter. 2012;16(1):30-4.



Lucas H. Galant, Luiz A. Forgiarini Junior, Alexandre S. Dias, Cláudio A. Marroni

References  

1. Barcelos S, Dias AS, Forgiarini LA, Monteiro MB. Transplante hepático: repercussões na capacidade 
pulmonar, condição funcional e qualidade de vida. Arq Gastroenterol. 2008;45(3):186-91.

2. Carvalho EM, Isern MRM, Lima PA, Machado CS, Biagini AP, Massarollo PCB. Força muscular e 
mortalidade na lista de espera de transplante de fígado. Rev Bras Fisioter. 2008;12(3):235-40.

3.  Younossi ZM, Guyatt G. Quality-of-life assessments and chronic liver disease. Am J Gastroenterol. 
1998;93(7):1037-41.

4. Younossi ZM. Chronic liver disease and health-related quality of life. Gastroenterology. 
2001;120(1):305-7.

5. van den Plas SM, Hansen BE, de Boer JB, Stijnen T, Passchier J, de Man RA, et al. Generic and 
disease-specific health related quality of life in non-cirrhotic, cirrhotic and transplanted liver patients: 
a cross-sectional study. BMC Gastroenterol. 2003;3(10):33-9.

6. Gutteling JJ, de Man RA, van der Plas SM, Schakm SW, Busschbach JJ, Darlington AS. Determinants 
of quality of life in chronic liver patients. Aliment Pharmacol Ther. 2006;23(11):1629-35.

7. Merli M, Romiti A, Riggio O, Capocaccia L. Optimal nutritional indexes in chronic liver disease. JPEN 
J Parenter Enteral Nutr. 1987;11(5 Suppl):130-4. 

8. Nompleggi DJ, Bonkovsky HL. Nutritional supplementation in chronic liver disease: an analytical 
review. Hepatology. 1994;19(2):518-33.

9. Dwight MM, Kowdley KV, Russo JE, Ciechanowski PS, Larson AM, Katon WJ. Depression, fatigue, 
and functional disability in patients with chronic hepatitis C.  J Psychosom Res. 2000;49(5):311-7.

10. Brooks D, Solway S, Gibbons WJ. ATS statement on six-minute walk test. Am J Resp Crit Care Med. 
2003;167(9):1287. 

11. Ciconelli RM, Ferraz MB, Santos W, Meinão I, Quaresma MR. Tradução para língua portuguesa e 
validação do questionário genérico de avaliação de qualidade de vida SF-36 (Brasil SF-36). Rev Bras 
Reumatol. 1999;39(3):143-50.

12. Neder JA, Andreoni S, Lerario MC, Nery LE. Reference values for lung function tests: II. Maximal 
respiratory pressures and voluntary ventilation. Braz J Med Biol Res. 1999;32(6):719-27.

13. Sociedade Brasileira de Pneumologia e Tisiologia. Diretrizes para testes de função pulmonar. J 
Pneumol. 2002;28(3):2-237.

14. Brandão A, Fuchs SC, Gleisner AL, Marroni C, Zanotelli ML, Cantisani G. Model for the end-
stage liver disease and death prediction in a cohort of Brazilian patients on the waiting list for 
liver transplantation. Clin Transplant. 2008;22(5):651-6.

15. Alameri HF, Sanai FM, Al Dukhayil M, Azzam NA, Al-Swat KA, Hersi AS, et al. Six Minute Walk 
Test to assess functional capacity in chronic liver disease patients. World J Gastroenterol. 
2007;13(29):3996-4001.

16. Galant LH, Ferrari R, Forgiarini LA Jr, Monteiro MB, Marroni CA, Dias AS. Relationship between 
MELD severity score and the distance walked and respiratory muscle strength in candidates for 
liver transplantation. Transplant Proc. 2010;42(5):1729-30.

17. Rodrigue JR, Hanto DW, Curry MP. Patients’ expectations and success criteria for liver 
transplantation. Liver Transpl. 2011; doi: 10.1002/lt.22355.

18. Jacobsen EB, Hamberg O, Quistorff B, Ott P. Reduced mitochondrial adenosine triphosphate 
synthesis in skeletal muscle in patients with Child-Pugh class B and C cirrhosis. Hepatology. 
2001;34(1):7-12.

19. van den Berg-Emons, Kazemier G, van Ginneken B, Niuwenhuijsen C, Tilanus H, Stam H. 
Fatigue, level of everyday physical activity and quality of life after liver transplantation. J Rehabil 
Med. 2006;38(2):124-9.

20. van den Berg-Emons R, van Ginneken B, Wijffels M, Tilanus H, Metselaar H, Stam H, et al. 
Fatigue is a major problem after liver transplantation. Liver Transpl. 2006;12(6):928-33.

21. Ratcliffe J, Longworth L, Young T, Bryans S, Burroughs A, Buxton M, et al. Assessing health-
related quality of life pre- and post-liver transplantation: a prospective multicenter study. Liver 
Transpl. 2002;8(3):263-70. 

22. van Ginneken BT, van den Berg-Emons HJ, Metselaar HJ, Tilanus HW, Kazemier G, Stam HJ. Effects 
of a rehabilitation programme on daily functioning, participation, health-related quality of life, 
anxiety and depression in liver transplant recipients. Disabil Rehabil. 2010;32(25):2107-12.

further deterioration in functional status, QoL, and respiratory 
muscle strength. However, there are few studies that measured 
the effectiveness of rehabilitation programs in patients with 
chronic hepatic disease22.

The present study has some limitations. The small sample 
size of the HBV group, due to the low prevalence of HBV in our 
region, restricts the comparisons of variables between groups. 
Another limiting aspect is the inclusion of a single walking test, 
as it is recognized that learning influences performance. The 
use of the generic instrument SF-36 to measure QoL may limit 

the assessment of the influence of liver disease on QoL, given 
that there are validated instruments specific for liver diseases. 

In light of these considerations, it can be concluded that the 
AC group showed lower functional status, respiratory muscle 
strength, and QoL when compared to the patients of the HCV and 
HBV groups. There was also an inverse correlation between the 
MELD severity score and the distance in the 6MWT in patients 
who were on the waiting list for liver transplantation. Therefore, 
further studies are needed to evaluate the influence of the respec-
tive variables on the different groups investigated here.
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