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Summary

Study aim: To verify the relationship between different durations of regular practice of physical activity in aspects related to the 
anthropometric profile and hepatic function of patients infected by hepatitis C virus (HCV). 
Material and methods: 125 patients (aged 55.2 ± 10.4 years) participated in the study. Clinical data were obtained through 
medical records available at the Pernambuco Liver Institute. Physical activity levels were obtained through the International 
Physical Activity Questionnaire (IPAQ) short form to classify the patients according to the guidelines of the American College 
of Sports Medicine (ACSM). 
Results: Significant differences were found in GGT 141 (28–378 U/L) and HDL 39 (27–56 mg/dL) respectively in insuffi­
ciently active and physically active groups, AST 71 (26–268 U/L), ALT 83 (36–452 U/L), GGT 78 (3–532 U/L), alkaline phos­
phatase 74 (47–302 mg/dL) and total bilirubin 0.7 (0.1–2.8 mg/dL) in insufficiently active and very physically active groups. 
Anthropometric data showed significant differences in chest (p < 0.01), abdomen (p < 0.02) and waist measurement (p < 0.01) 
between insufficiently active and very physically active groups. 
Conclusion: Physical activity, when practiced regularly for more than 300 minutes per week, can improve the clinical and an­
thropometric profile in patients infected with HCV.
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Introduction

Hepatitis C virus infection is a  public health prob­
lem affecting about 170–200 million people around the 
world. The physiopathological features are related to 
inflammation and deposition of collagen type I  within 
the hepatic extracellular matrix, which characterizes the 
process of fibrosis [20, 22]. The hepatitis C virus causes 
several morbidities in the host organism, and has a great 
evolutionary potential for other conditions such as cir­
rhosis and hepatocellular carcinoma (HCC), which is 
the main causes of liver transplants in the world [28]. 
In addition, progression of HCV is affected by several 
factors (duration of disease, age at infection, gender, co-
infection with inflammatory viruses and immunogenetic 

background) and viral (genotype, viral load, pathogenic­
ity of viral isolate) [13]. 

Sedentary lifestyle and disordered eating habits di­
rectly influence the distribution of body fat [12]. Thus, the 
patient has a double impairment since the hepatitis C virus 
uses hepatocytes for its replication and when allied to the 
infiltration of fat in the liver compromises its functional­
ity by the inflammatory pathway and parameters related 
to hepatic fibrosis. Regarding methods of evaluation of 
body fat distribution, anthropometric measures have been 
widely used in other areas to evaluate these corporal fea­
tures. Most studies use a moderate intensity pattern with 
a  frequency of three days per week to generate benefits 
in the hepatic condition of patients infected with HCV 
[1, 7]. Through this method, it is possible to obtain infor­
mation about the presence of body fat and its distribution. 
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In addition, these measures are also used to verify the risk 
of developing cardiovascular diseases, such as stroke and 
hepatic steatosis, and increased mortality in patients with 
hepatitis C [21].

Several studies have demonstrated that regular physi­
cal activity practice in different modalities (aerobic or re­
sistance) can generate significant benefits in the liver [6, 7, 
8, 11]. In addition, it is known that moderate to vigorous 
physical activity can cause positive immune regulation, 
decreasing the expression of pro-inflammatory cytokines 
and reactive oxygen species [19].

Few studies have directly evaluated the effects of AF 
and the anthropometric profile on the clinical and health 
staging of patients with C virus, which provides original­
ity to the present study. In addition, the understanding of 
how such variables can modulate healthy behavior seems 
to be relevant for health promotion programs and clinical 
practice. Therefore, to understand how these tools (physi­
cal activity and anthropometric measures) can be used to 
improve the clinical condition of these patients, the objec­
tive of the present study is to verify the relationship be­
tween different durations of regular practice of physical 
activity in aspects related to the anthropometric profile 
and hepatic function of patients infected by HCV.

Material and methods

Sample
125 patients (55.2 ± 10.4) participated in the present 

study. This is a  quantitative approach and descriptive 
cross-sectional study with comparison of groups. The sam­
ple consisted of patients of both genders, over 18 years of 
age, infected by the hepatitis C virus, who attended for 
at least 1 year the Institute of Liver and Transplantation 
of Pernambuco (IFP). Subjects included in this study had 
positive anti-HCV, HCV-RNA reagent and signed the in­
formed consent form. Subjects with co-infection such as 
HBV, HIV, HTLV, alcohol consumption or those who did 
not clearly report daily physical activities and other infor­
mation were excluded 

Study groups
After obtaining physical activity data, the patients 

were divided into three different groups, according to their 
respective time spent in physical activity: insufficiently 
active (G1), physically active (G2) and very physically ac­
tive (G3).

Physical activity levels and clinical data
In the first contact with the patient, a  clinical ques­

tionnaire was used to obtain sociodemographic infor­
mation (name, sex, age, date of birth, etc.). Clinical and 

laboratory data were obtained through medical records 
available at the IFP. This center has a significant database 
with a description of all the clinical and sociodemographic 
characteristics of the patients. In addition, it serves around 
900 patients monthly, consolidating itself with one of the 
largest centers in Brazil for the treatment of liver diseases. 
Physical activity levels were obtained through the Interna­
tional Physical Activity Questionnaire (IPAQ) short form. 
To classify the patients in their respective group, we used 
the guidelines of the American College of Sports Medicine 
(ACSM) [10]. This questionnaire classifies physical activ­
ity based on the frequency, intensity and duration of the 
exercise, and is divided into three categories: insufficient­
ly activity, moderate activity and high activity. The group 
considered as “insufficiently active” consisted of patients 
who did not reach 150 minutes of physical activity per 
week. The “physically active” group consisted of patients 
classified as having moderate activity and time spent be­
tween 150 and 300 minutes per week, and the “very physi­
cally active” group was classified as having high activity, 
consisting of patients who practice more than 300 minutes 
of physical activity per week. The IPAQ shows validity 
and reproducibility for the Brazilian population [16]. 

Anthropometric measures
To obtain the anthropometric data, we used a measur­

ing tape with resolution of 0.5 centimeters. The follow­
ing measurements were obtained: body height and body 
weight to calculate the body mass index (BMI), right arm, 
chest, waist, abdomen, hip, waist-to-hip ratio and waist-
to-height ratio. Only one researcher previously trained to 
avoid data inconsistency obtained the measures. All the 
procedures were performed according to the International 
Society of Advanced Kinanthropometry (ISAK) [17].

Procedures and ethics
All the questionnaires and procedures used in the 

study were explained in detail to the patients, avoiding 
any embarrassment and directing them to provide the 
data with clarity, precision and objectivity. The study 
was approved by the Ethics Committee with the CAAE: 
48823015.3.0000.5192, according to resolution 466/12 of 
studies with human beings. 

Statistical analysis
The data are given as means ± SD (standard deviation) 

when parametric and median (minimum-maximum) when 
non-parametric. The D’Agostino-Pearson test was used to 
verify the Gaussian distribution. The comparison between 
groups was carried out using the Mann-Whitney test if the 
data were not normally distributed and the t-test for nor­
mal distribution. Differences were considered significant 
when p < 0.05. For all the analyses, we used the software 
GraphPad Prism v 6.0.
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Results

In the comparisons between the insufficiently active 
group and the physically active group, significant differenc­
es were observed for GGT (p < 0.01) and HDL (p < 0.02). 
In the comparative analyses with the active and very physi­
cally active groups, significant differences were observed 
for AST (p < 0.04), ALT (p < 0.04), GGT (p < 0.004) alka­
line phosphatase (p < 0.02) and total bilirubin (p < 0.02). 
Table 1 shows the characteristics of the study population 
according to different levels of physical activity.

Regarding the anthropometric data (Table 2), signifi­
cant differences were observed for chest (p < 0.01), ab­
domen (p < 0.02) and waist measurement (p < 0.01) for 
comparisons between the groups of insufficiently active 
and very physically active patients.

Discussion

Our study demonstrated that patients with a  higher 
level of PA obtained a better condition in relation to bio­
chemical and anthropometric indicators, providing a bet­
ter clinical condition and fulfilling the objective of the 
present study.

Lifestyle factors can modulate the risk of developing 
several chronic diseases. Independent of dietary habits, 
it is observed that the risk of developing chronic disease 
in the sedentary population is increased while in patients 
who are considered physically active it is decreased. The 
clinical association in several morbidities such as obesity, 
hypertension, diabetes mellitus and cardiovascular dis­
eases is clear in relation to the benefits of regular prac­
tice of physical activity. However, within the spectrum of 

Insufficiently 
active (n = 22)

Physically active 
(n = 25)

Very physically active 
(n = 78) p p* p**

Clinical data

Age [years] 58.43 ± 11.33 53.24 ± 11.87 54.95 ± 9.59 0.30 0.31 0.51

Blood glucose [mg/dL] 97 (67÷137) 88 (76÷201) 91 (63÷184) 0.14 0.56 0.13

Diabetes mellitus 13.04% 12.0% 12.82%

Hypertension 60.86% 36.0% 46.15%

Laboratory data

AST (U/L) 71 (26÷268) 59 (16÷248) 44 (17÷327) 0.26 0.45 0.04

ALT (U/L) 83 (36÷452) 64 (7÷313) 59 (13÷487) 0.23 0.70 0.04

GGT (U/L) 141 (28÷378) 78 (3÷532) 70 (10÷498) 0.01 0.54 0.004

Triglycerides [mg/dL] 107 (73÷231) 90 (47÷172) 108 (42÷356) 0.21 0.19 0.89

Total cholesterol [mg/dL] 163.3 ± 33.9 171.9 ± 27.0 162.9 ± 41.4 0.82 0.21 0.95

HDL [mg/dL] 39 (27÷56) 53 (21÷93) 44 (21÷106) 0.02 0.25 0.09

LDL [mg/dL] 98.4 ± 37.4 96.3 ± 23.7 94.9 ± 33.6 0.82 0.15 0.33

Alpha-fetoprotein [mg/dL] 4.2 (1.2÷22.3) 3.7 (1.2÷25.8) 3.9 (0.6÷39.0) 0.85 0.97 0.78

Alkaline phosphatase [mg/dL] 99 (45÷236) 74 (47÷302) 71 (12÷363) 0.17 0.33 0.02

Total bilirubin [mg/dL] 0.8 (0.3÷2.9) 0.7 (0.1÷2.8) 0.6 (0.1÷3.8) 0.37 0.44 0.02

AST: aspartate aminotransferase; ALT: alanine aminotransferase; GGT: gamma glutamyltransferase; HDL: high-density lipoprotein LDL: low-den­
sity lipoprotein p – comparison between insufficiently active and physically active; p* – comparison between physically active and very physically 
active; p**: comparison between insufficiently active and very physically active; p < 0.05, ÷ – Interval related to the values of maximum and 
minimum scores

Table 1.  Characteristics of study population according to different levels of physical activity
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HCV infection, such benefits remain scarce. In our study, 
the mean age was similar in all physical activity groups 
(Table 1). With advancing age, the onset and development 
of chronic diseases and metabolic syndrome are increased. 
The emergence of these comorbidities allied to HCV in­
fection causes a  double impairment in health condition 
since the virus causes damage in the hepatocytes due to 
their replication activity [18]. These benefits are caused by 
the ability of the physical activity to positively modulate 
the metabolic profile by several factors, among which is 
the increase in aerobic capacity that helps avoid immune 
and energetic dysfunctions and decreases the susceptibil­
ity to associated diseases such as non-alcoholic fatty liver 
disease, which is commonly found in patients infected 
with hepatitis C virus [4, 26].

Liver enzymes are widely used in clinical practice to 
provide important information about the health condition 
of the liver. Increased values of these enzymes are related 
to the progression and severity of HCV infection. In the 
present study, significant differences were found in AST 
(p = 0.04) and ALT (p = 0.04) in the comparative analy­
ses of the insufficiently active group and the very physi­
cally active group, showing that when exposed to regular 
practice of physical activity, HCV infected patients have 
decreased liver damage. In the GGT analyses, we found 
two significant differences. The first was in comparison of 
insufficiently physically active and very physically active 
groups (p = 0.01), and the second was in comparison of 
the insufficiently active and very physically active groups 
(p = 0.004). 

GGT levels, associated with sedentary behavior, have 
been reported as one of the predictors of diabetes mellitus 
[24]. In addition, the regular practice of physical activ­
ity can regulate the values of this transaminase [25]. Our 

results show that when the patients modify their sedentary 
state to a physically active condition, benefits related to the 
maintenance of liver damage and regular physical activity 
practice are obtained. Moreover, when there is a  double 
increase in the time spent in weekly physical activities, 
there seems to be a double improvement in the clinical sta­
tus. However, for these improvements to be obtained, one 
must maintain physically active on a regular basis, since 
the best results in hepatic health have been obtained in the 
longer term, i.e. from 10 weeks of intervention with physi­
cal activity.

The biochemical variables related to lipid profile 
showed a significant difference only for HDL in compari­
son of insufficiently active and physically active groups 
(p  =  0.02). High-density lipoprotein is associated with 
low risk in development of cardiovascular diseases. The 
literature shows that the regular practice of physical activ­
ity has the capacity to maintain and improve the plasma 
quantitative levels of this lipoprotein [4, 9]. Surprisingly, 
the physically active group demonstrated higher levels 
of HDL in comparisons to both insufficiently active and 
very physically active groups. Sarzynski et al. evaluated 
the effect of different exercise modalities in pre-diabetes 
patients and found that the main factors to improve HDL 
in the bloodstream are the intensity and duration of ex­
ercise [23]. We believe that in our study, the absence of 
this result in the very physically active group may have 
been due to factors related to diet and maintenance of 
body weight [3, 27]; however, this hypothesis cannot be 
answered since we did not have access to the nutritional 
assessments of these patients. Other factors that may be 
associated with this outcome may be related to the chang­
es that occur in the physically active lifestyle in different 
life cycles, since PA levels tend to decrease throughout 

Insufficiently active 
(n = 22)

Physically active  
(n = 25)

Very physically active 
(n = 78) p p* p**

BMI 26.1 (20.4÷38.4) 24.6 (19.1÷40.9) 25.2 (17.1÷35.6) 0.55 0.72 0.57
Arm [cm] 31.1 ± 4.9 30.92 ± 4.8 29.38 ± 3.5 0.67 0.70 0.67
Chest [cm] 99.9 ± 11.9 97.4 ± 10.1 95.4 ± 9.0 0.46 0.30 0.01
Abdomen [cm] 102 (77.5–128) 98.0 (69–125) 93 (75–122) 0.17 0.35 0.02
Hip [cm] 102.9 ± 12.1 102.1 ± 12.9 101.7 ± 10.0 0.84 0.45 0.49
Waist [cm] 100.8 ± 14.9 96.1 ± 14.0 93.4 ± 11.3 0.40 0.35 0.01
Waist-to-hip ratio 0.97 ± 0.11 0.94 ± 0.11 0.92 ± 0.09 0.71 0.46 0.05
Waist-to-height ratio 0.59 ± 0.08 0.58 ± 0.08 0.57 ± 0.07 0.74 0.29 0.19

Table 2.  Anthropometric data of study population according to different physical activity levels

BMI: body mass index; p – comparison between insufficiently active and physically active; p* – comparison between physically active and very 
physically active; p** – comparison between insufficiently active and very physically active; p < 0.05, ÷ – Interval related to the values of maxi­
mum and minimum scores.
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life in association with the aging process, and this is seen 
mainly in women [27].

Alkaline phosphatase is used in clinical practice to 
check for possible hepatic ductal lesions, but it is more 
related to the onset and development of osteoarticular dis­
eases. Our results showed that the very physically active 
group maintained lower values of this enzyme. This can be 
explained by the long exposure to physical activity [23]. 
Total bilirubin concentration is one of the parameters used 
in the evaluation of liver function. Higher values of this 
enzyme suggest disturbances in viscera functioning and/or 
hepatic parenchyma lesions [14]. 

Fat accumulation in the abdominal region is associated 
with increased risk of cardiovascular disease. Higher val­
ues of abdomen circumference are associated with moder­
ate or high risk of suffering a cardiovascular event. Anal­
ysis of waist, abdomen and chest circumference showed 
that when exposed to higher levels of physical activity, 
patients have lower circumference values due to it being 
the main energy source [15]. In addition, the accumulation 
of fat in the abdominal region, independent of total fat vol­
ume, is a determining factor in the pathogenesis of other 
hepatic disorders such as NAFLD [2].

We believe that the results obtained in our study, mainly 
in relation to the anthropometric profile, can be explained 
by activation of the AMP kinase pathway using energetic 
substrates used during the regular practice of physical ac­
tivity. Activation of AMP kinase increases the production 
of ATP, mainly through the oxidation of free fatty acids and 
glucose transport. In addition, the decrease of intrahepatic 
glycogen leads the liver to trigger higher consumption of 
fat, consequently decreasing its stock [14]. Thus, excess 
fat, located in the liver, is used to generate energy during 
and after the practice of physical activities and hence posi­
tively regulating the lipid profile and improving the clini­
cal picture of patients. Moreover, AMP kinase is thought 
to signal expression of peroxisome proliferator-activated 
receptor-delta to suppress stellate cell proliferation [14]. 

It is concluded that regular practice of physical activity 
and variables related to this practice (intensity, frequency 
and duration) can improve the clinical and anthropometric 
profile in patients infected with HCV. Moreover, patients 
who perform more than 300 minutes of physical activity 
per week can achieve double benefits in the liver such as 
maintenance of liver enzymes related to hepatic damage 
and quality of life when compared to those considered in­
sufficiently active. Therefore, the practice of physical ac­
tivity should be encouraged in this population mainly in 
individuals who do not have access to antiviral treatments. 
An important implication of our study is that when other 
methodologies such as magnetic resonance, dual energy 
X-ray absorptiometry (DEXA) are not available, anthro­
pometric measures can be used to estimate some features 
of body composition in patients infected with HCV.
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