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Abstract:  
Nutritional assessment for hepatitis C virus is very important to prevent or treat 
malnutrition, overweight or deficiencies in specific nutrients and potentially hinders 
progression of the disease. It decreases the incidence of complications of hepatitis C virus. 
Assess dietary history, anthropometric measurement, and biochemical evaluation that 
interfere with nutritional well-being, and prognosis of hepatitis C virus patients. Moreover, 
it is the first step in planning the nutritional support for patients with hepatitis C virus. 
Therefore, the aim of this study was conducted for nutritional assessment of patient with 
hepatitis C virus in the compensated stage. Methods descriptive research design was 
utilized in the outpatient clinic of Liver Disease Unit at Main Mansoura Hospital. The data 
were collected from 60 adult patients of both sexes randomly selected according to 
inclusions criteria. Results 36.7 % of the patients were in the age group of 41- years with 
mean age 39±9.43. Females constituted 50% of the subject of the study. Mean and stander 
deviation of mid arm circumference is considered as 32.4 ± 5.4 while body mass index is 
considered as 28.1 ± 4.2. Conclusions anthropometric measurements play a key role in the 
nutritional assessment of patients with hepatitis C virus. It is very important to assess 
presence or absence of gastrointestinal problem and signs and symptoms of malnutrition 
that affects on daily intake.  
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Introduction: 
nutritional well-being, and 

prognosis (American Dietetic 
Association, 2000). 

Chronic hepatitis C virus is not 
a single disease, but it is a 
complex clinico-pathological 
syndrome with multiple causes, 
varying stages of 
necroinflammatory and sclerosing 
liver damage, different prognoses 

and responses to treatment 
(American Liver Foundation, 
2013).  Hepatitis C virus may be 
different in various regions and 
various groups of the same 
community (Idrees et al., 2008). 
In the Middle East and Africa, 
prevalence is highest in Egypt 
(18%) due to past practice of 
parenteral therapy for schistosomia 
in the second half of the last 
century which is responsible for 
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the high prevalence of morbidity 
and continued endemic 
transmission of HCV today 
(Mohamoud, 2013).  

Egypt has higher rates of 
HCV than neighboring countries 
as well as other countries in the 
world with comparable 
socioeconomic conditions and 
hygienic standards for invasive 
medical, dental, or paramedical 
procedures. Approximately 20% 
of Egyptian blood donors are anti-
HCV positive (El-Zanaty and 
Way, 2009 and Azab et al., 
2011). Moreover, the burden of 
disease is greatest in developing 
countries: the highest reported 
prevalence is in Egypt (22%), 
Pakistan (4.8%), and China 
(3.2%) (World Health 
Organization, 2013). According 
to the statistical record of 
Outpatient Liver Disease Unit in 
the Mansoura General Hospital 
the total number of viral hepatitis 
C patients up till February 2013 
was (12000).  

Hepatitis C virus has emerged 
as a major public health problem 
throughout the world. It is a cause 
of significant morbidity and 
mortality in human being, The 
HCV are a leading cause of 
cirrhosis, a common cause of 
hepatocellular carcinoma (HCC) 
the leading cause of liver 
transplantation, malnutrition. All 
of these complications affect on 

patient nutritional status 
(Manzoor, 2010).   

Assessment of nutritional 
status is very important for early 
identification of nutrition-related 
problems and assesses severity of 
any condition that affects disease 
progression. Also it is vital for 
successful treatment and 
prevention of more serious 
complications. A complete 
nutrition assessment includes a 
review of medical history and risk 
factors, medication profile, and 
nutritional profile that including 
appropriate anthropometrics, body 
composition, evaluation of dietary 
intake, biochemical evaluation, 
notation of psychosocial and 
economic conditions, changes in 
routine, and symptoms that 
interfere with nutritional well-
being, and prognosis (American 
Dietetic Association, 2000).  

Aim of the study 
The study aim is to assess the 
nutritional status of patients with 
hepatitis C virus in the 
compensated stage.  

Subject and Method  
Materials: 
Research design: 
Descriptive research design was 
utilized in study. 
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Setting:                
This study was conducted in 

the outpatient clinic of Liver 
Disease Unit at Mansoura General 
Hospital.   

Subjects:  
A convenient sample of 60 

adult patients of both sexes with 
the diagnosis of hepatitis C virus 
within three months.  

Criteria for selection of the 
subjects: 

 Adult (21- 60) years old. 

 Conscious patient. 

 Compensated degree of liver 
cirrhosis.  

 Free from any associated 
chronic disease such as cardiac, 
renal, and diabetes mellitus.  

Tool of the study 
Nutritional assessment sheet; 
structure interview schedule:  

It was developed by the 
researcher for collection of 
required base line data and to 
assess patient nutritional status 
based on review of relevant 
literature.  

Part I: Biosociodemographic and 
medical data sheet: 

It was used for collection of 
personal and medical data that 
includes: (1) sociodemographic 
characteristics as age, sex, level of 

education, occupation, and marital 
status. (2) Medical data as date of 
admission, diagnosis, duration of 
disease, previous hospitalization, 
and past and present medical 
history.  

Part II:  Past dietary history 
It was included of patient 

dietary history such as weight loss 
during the previous 6 months, 
eating habits, eating and drinking 
likes and dislikes, food allergies, 
changes in dietary intake, number 
of meal per day, feeling of 
discomfort before and after meals, 
gastrointestinal symptoms, and 
the presence of presacral or pedal 
edema (Cave, 2007). 

Part III: 3-4 day dietary recall: 
This part used as daily dietary 

intake for the past 3 days to 
provide a more complete and 
accurate dietary evaluation. It was 
taken from the patient or close 
relatives to the patients. It 
includes the daily ingestion of 
calories, protein, fats, vitamins, 
and minerals in household 
measurements (Bunout, 2005).  

Part IV: Anthropometric 
measurements:- 

Height and weight: was taken 
(Schulze 2013). 

Mid arm circumference (MAC) 
and Triceps skin fold thickness 
(TSF):- 
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They were used to assess the 
skeletal muscle mass and fat 
storage. Both are measured at the 
same site, with the patient's right 
arm in a relaxed position. The 
average mid arm circumference is 
about, 22.3-30.6 (cm), while TSF, 
is about 4-25(mm). Three 
measurements were taken for both 
TST and MAC, with average 
values calculated and recorded 
(John, 2007). 

Mid-arm muscle 
circumference (MAMC):- 

It was used to measure 
muscle protein mass that 
calculated from mid arm 
circumference (MAC) and triceps 
skin fold thickness (TSF) using a 
standard formula: MAMC (cm) = 
MAC (cm) – [0.314 × TSFT 
(mm)]. Adults MAMC ranged 
from 18.5-25.5 (cm). Measures 
below 15 (cm) indicate protein 
depletion. Findings compared 
against normal values (Alhamdan, 
2004). 
Body mass index (BMI):-  

It was calculated by dividing 
the weight in kilograms by the 
square of the height in meters 
(kg/m2). Standards classify BMI 
into several categories; below 
18.5 /underweight, 18.5-24.9 / 
normal, 25-29.9 / overweight, 30-
39.9 / obese, and above 40 / very 
obese. Findings compared against 
normal values (Johnstone C, 
2006). 

Abdominal circumference: - 
Normal values are 89.54 ± 7.53. 
Findings compared against normal 
values (Ali, 2011). 
Part V: Physical signs of 
malnutrition: 

It was used for assessment of 
body parts that indicate the 
presence of malnutrition e.g. 
condition of the skin, eyes, mouth, 
hair, nails and vital signs.  
Findings compared against normal 
values (David, 2008 and Miei, 
2010). 
 
Methods: 
A permission to carry out the 
study was obtained from the 
responsible authorities of the 
Outpatient clinic of Liver Disease 
in the Mansoura General Hospital. 
An informed written consent was 
taken from the patients before 
inclusion in the study, after 
explanation the purpose of the 
study.  
All patients were assessed 
immediately on the first visit to 
the outpatient clinic of liver 
disease of Mansoura General 
Hospital to collect base line data. 
Anthropometric measurements 
were assessed for all patients with 
hepatitis C virus.  
All patients with hepatitis C virus 
were assessed for their laboratory 
finding.  Findings compared 
against normal values.                
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Results: 
The data collected were 

analyzed statistically and the 
results are categorized into 5 main 
parts which are: 
sociodemographic characteristics, 
signs and symptoms of 
malnutrition, dietary history, 
anthropometric measurements, 
and laboratory findings. 

Table 1 revealed that, 36.7 % 
of the patients were in the age 
group of 41- years with mean age 
of 39±9.43. Females constituted 
50% of the subject.  Also males 
constituted half of the study 
subject. As regard to marital 
status the majority of patients 
(86.7) were married. Concerning 
level of education, the illiterate 
and university education were 
constituted approximately 26.7% 
of patients in the subject of the 
study.  

In addition, private 
occupation was found to be the 
most prevailing job with 
approximately 40.0 %.  As regard 
to the family member it was 
noticed that, the majority of 
patient had 4 – 6 member in his 
family. As well as approximately 
(70.0 %) living with their family. 
In relation to activity, the majority 
of patients were performing 
moderate activity.  

Table 2 represents that, among 
subject of the study 28.3% 
suffered from weight loss 
compared to 21.7 % hand weight 

gain in the last 6 months. 
Furthermore the result of the 
present study reveals that, the 
most common previous eating 
disorders are anorexia and nausea 
(43.3 and 38.3). The majority of 
patients (96.7) have no allergy to 
food and 86.7 taken 2-3 meals per 
day. Also this table illustrates that, 
feeling of discomfort before meals 
had represented 8.3% by the study 
subject while feeling of 
discomfort after meals represented 
by 30%. Moreover, 91.7% of 
subject did not suffered from any 
signs and symptoms of 
malnutrition.  

Table 3 illustrated that, at 
baseline 8.3% of study group 
suffered from signs and symptoms 
of malnutrition compared to 6.7% 
of control group. After one month 
and at the beginning of the 
treatment this percentage become 
0.0%in the studied group and, 6.7 
%in control group. The significant 
difference was considered 
insignificant.  

As regard to anthropometric 
measurements table 4 revealed 
that, mean and stander deviation 
for weight is considered as 84.9 ± 
12, while mid arm circumference 
and mid-arm muscle 
circumference are represented by 
(32.4 ± 5.4 and 27.5 ± 5.6). 
Moreover, body mass index 
represent (28.1 ± 4.2) 
As regard to laboratory findings 
table 4 reveals that, liver function 
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test and complete blood count of 
the subject of the study were 
within normal range. While mean 
and stander deviation for serum 
bilirubin and albumin were (0.731 

± 0.196 and 4.04 ± 0.4). 
Moreover, hemoglobin level and 
red blood cells represented (13± 
1.8 and 4.689± 0.759) 

Results: 
Table (1): Percentage distribution of patients suffering from hepatitis C virus according to 

Sociodemographic characteristics. 
Sociodemographic characteristics 

Age group N % 
21- 13 21.6 
31- 19 31.7 
41- 22 36.7 

51- 60 6 10.0 
Range 

Mean± SD 
21-57 

39±9.43 
Gender   

Male 30 50.0 
Female 30 50.0 

Level of education   
Illiterate 16 26.7 

Read &write 14 23.3 
Secondary 14 23.3 
Unversity 16 26.7 

Marital status    
Single 6 10.0 

Married 52 86.7 
Widow 1 1.7 
Divored 1 1.7 

Occupation   
Governmental 13 21.7 

Private  24 40.0 
Student 3 5.0 

House wife 20 33.3 
Reteirment 0.0 0.0 

Income   
Low 44 73.3 

Moderate 16 26.7 
High  0.0 0.0 
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Table (1) Cont: 
  Sociodemographic  Data 

Family member N % 
1-3 17 28.3 
4-6 35 58.3 

7 or more  8 13.3 
Living status    

Alone 3 5.0 
With family  42 70.0 
With other 15 25.0 

 
Table (2): Percentage distribution of patients suffering from viral hepatitis C according to 

their Dietaryhistory: 
Dietaryhistory N % 

Yes 17 28.3 Weight loss 
No 43 71.7 
Yes 13 21.7 Weight gain  
No 47 78.3 

Anorexia 21 43.3 
Nausea   23 38.3 

Vomiting 9 15.0 
Diarrhea 2 3.3 

Constipation 3 0.5 

 
 

 
Previous eating disorders 

heartburn 15 25.0 
Yes 2 3.3 Food allergies 
No 58 96.7 
2-3 52 86.7 
3-4 7 11.7 

Number of meal per day 

4-5 1 1.7 
Yes 6 8.3 Feeling of discomfort 

before meals          No 54 91.7 
Yes 18 30.0 Feeling of discomfort 

after meals No 42 70.0 
Yes 5 8.3 Signs and symptoms of 

malnutrition No 55 91.7 
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Table (3): Percentage distribution of patients suffering from viral hepatitis C according to 

their dietary history and presence or absence of malnutrition: 

Groups 

Study group 

N=60 

Control group 

N=60 

 

Items 

N % N % 

 

 

X2 

 

 

 

P 

Yes 5 8.3 4 6.7 On admission 

No 55 91.7 56 93.3 

0.12 > 0.05 

Yes 0.0 0.0 3 5.0 After one month 

No 60 100 57 95.0 

FE test > 0.05 

Yes 0.0 0.0 4 6.7 Pretreatment 

No 60 100 59 93.3 

FE test > 0.05 
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Table (4): Mean and stander deviation of patients suffering from hepatitis C virus 
according to anthropometric measurements and laboratory findings: 

N=60  
Test  Mean± SD 

Anthropometric measurements 

Weight(kg) 84.9 ± 12.1 

Height(cm) 168.43 ± 6.7 

MAC 32.4 ± 5.4 

MAMC 27.5 ±  5.6 

TSF 14.54 ± 6.7 

BMI 28.1 ± 4.2 

Laboratory findings: 

Liver function test:  

Serum bilirubin 

 

0.731± 0.196   

Serum albumin  4.04± 0.4   

Alkaline phosphate 79.4±35   

 ALT 45.7+35.9   

AST 32.1± 27.4   

Complete blood count: 

Hemoglobin(g/dl) 

 

13± 1.8   

RBC 4.689± 0.759   

WBC 5.84±1.037   

Platelets(/cmm) 225.4±87.5   

MAC= Mid arm circumference  TSF= Triceps skin fold thickness    
MAMC= Mid-arm muscle circumference  BMI= Body mass index 
ALT = Alanine-aminotransferase  AST = Aspartate-aminotransferase  
RBC = Red blood cell (/cmm)  WBC = White blood cell (/cmm) 
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Discussion: 
As regards to age, the present 

study findings revealed that, more 
than half of the study and control 
groups were in middle adult.  This 
result is in agreement with 
National Institutes of Health 
(2002) illustrated that, many HCV 
infected persons are in the age 
group of 30 to 39 and may become 
affected by complications of the 
disease over the next 10 to 20 
years. On the same line the present 
result come in accordance with 
Medhat (2001) who added that, 
Egypt has the highest prevalence 
rates of HCV in the world over the 
age of 30 years. These findings also 
were in disagreement with Roberts 
(2010) who mentioned that, liver 
disease can take hundreds of forms. 
It affects men, women, and 
children regardless of age, 
nationality, lifestyle or economic 
circumstances.  

In relation to gender the 
findings of the present study 
represented that, females 
constituted half patients of  the 
study this may be attributed to 
female are more exposed to blood 
born disease due to pregnancy, 
delivery and household activities 
which make them at high risk of 
hepatitis C infection. This result in 
the same line with, Iversen 
(2010) who illustrated that, women 
are at greater risk than men about 
hepatitis C virus infection during 

the early years through higher rates 
of receptive sharing of needles and 
syringes and/or ancillary 
equipment.   

The result of the present study is 
contradicting with Muhammad 
(2005) who clarified that, the 
prevalence of HCV was higher in 
males (17.30%) due to exposure to 
numerous risk factors as compared 
to females (12.68%) which is in 
conformity with another local 
study. According to our cultural 
environment, females are only 
negligibly exposed to some of the 
risk factors e.g. tattooing, injection 
drug use, barbers etc.  

As regard to level of 
education, the result of the present 
study showed that, the majority of 
the subject had in university and 
illiterate level. In fact this may be 
related to that, most of the study 
group came from rural area with 
low socioeconomic level, interested 
in manual and farmer work. This is 
in harmony with; Rajesh (2012) 
who reported that, the prevalence 
of hepatitis C virus was more in 
illiterate subjects and increased 
with decreasing monthly income.  
Also Mustafa et al. (2001) 
reported that, the risk factors for 
HCV infection in a rural village in 
the Nile Delta with a high 
prevalence of antibodies to HCV 
(anti-HCV).  High prevalence of 
HCV was found among 
unemployment, poor education, 
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and mental health issues (Hahn et 
al., 2002). 

The present study illustrated that 
large number of the study subject 
were housewives, this may be 
related to half of the study subject 
are females and may have 
sedentary life style or low activity 
level. Moreover private occupation 
accounted for the highest 
percentage of the study finding. 
This may be related to the majority 
of the study subject had low 
socioeconomic level, do not work 
in accordance to their educational 
level, and decreased chance of 
work in governmental jobs but they 
are working in private manual 
work. This finding was in 
disagreement with Dore et al. 
(2001) who showed that, 
community or household 
transmission of HCV is considered 
rare. 

This result comes in consistent 
with Strickland (2006) who agreed 
that, epidemiological studies 
reported a high prevalence and 
incidence of HCV, particularly 
within families in rural areas who 
had endemic for schistosomiasis. 
This in harmony with Frank et al. 
(2000) who stressed that, the very 
high prevalence of HCV infection 
in the adult population of rural 
areas of Egypt, were particularly in 
men living in villages where 
schistosomiasis is endemic and it 
occurs as a result of extensive 

mass-control campaigns using 
parenteral tartar emetic conducted 
from the 1950s up until 1982.   

As regard to the dietary 
history the finding of the present 
study reflected that, the majority of 
the study had suffered from 
anorexia, nausea, heart burn, and 
feeling of discomfort after meals. 
This in harmony with Nutrition 
Care Manual (2010) report that, 
decreased intake may occur from 
fatigue, anorexia, nausea/ vomiting, 
and early satiety. Moreover, 
decreased intake and malnutrition 
are often associated with infection. 
In addition, the anorexia, nausea 
and vomiting associated with HCV 
can lead to poor dietary intake and 
further potential for malnutrition 
(Amodio et al., 2001).  

It was observed that the minority 
of the study groups had experience 
signs and symptoms of 
malnutrition. This was in the same 
line with Alter et al. (2004) who 
found that, because symptoms are 
generally absent in individuals with 
chronic HCV infection, recognition 
of infection requires risk factor 
screening, which should be done 
whenever it is possible to link with 
appropriate HCV testing and 
counseling. Moreover the finding 
of the present study reveals that, 
the majority of patient not 
experiencing signs and symptoms 
of malnutrition. This result in 
harmony with, Teran and 
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McCullough (2001) who 
mentioned that malnutrition 
commonly occurs with progressive 
liver disease and has been found to 
have a significant negative impact 
on morbidity and mortality.  

In addition, most patients will 
pass on to chronic hepatitis C 
without knowing they have it and 
they are at significant risk of 
cirrhosis and hepatocellular 
carcinoma (HCC). Many people 
will have no symptoms, while 
others will feel unwell to varying 
degrees. Most people will remain 
well and without symptoms for a 
number of years and this makes the 
infection difficult to recognize. 
Disease progression and severity is 
very variable and patients may not 
become symptomatic until their 
liver disease is advanced (Ford, 
2010). 
Regarding anthropometrics 
measurement, the result of the 
present study showed that, it is very 
important to assess anthropometrics 
measurement as a base line data 
throughout the study. This finding 
in accordance with American 
Dietetic Association (2000) reports 
that, a complete nutrition 
assessment includes a review of 
medical history and risk factors, 
medication profile, nutritional 
profile including appropriate 
anthropometrics, body 
composition, evaluation of dietary 
intake, and comparison with 

estimated needs, biochemical 
evaluation, notation of 
psychosocial and economic 
conditions, changes in routine, 
symptoms that interfere with 
nutritional well-being, and 
prognosis.  

Similarly, Subjective global 
assessment when compared to 
anthropometric data  shows an  
77% may prove to be a useful tool 
for screening of malnutrition but 
this approach fails to provide a 
sensitive quantitative nutritional 
measure change (Fried et al., 
2002). 

One of the limitations in 
providing dietary advice is that 
individuals have very different 
tolerances, requirements, likes and 
dislikes for certain foods. 
Therefore, assessment and 
modification of the dietary intake 
may be necessary. It is useful to 
note reactions to foods to get an 
idea of individual tolerance. If fatty 
or rich foods create nausea they are 
obviously shows that it was not 
tolerated well and so best to be 
avoided. A balanced diet is 
important for general health 
(Cutler, 2014). 

Regarding to laboratory 
investigation the finding of the 
present study reflected that, there is 
stability in most of liver function 
test and complete blood count 
within the normal range. In fact this 
is very important to take base line 
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laboratory investigation and 
maintain it stable within normal 
range before regimen of PEG-IFN 
and RBV because it leads to 
multiple side effects, CBC and 
nutrition alteration one of them.   

This in harmony with 
Sulkowski et al. (2011) who 
reveals that, monitoring 
hematologic and clinical chemistry 
laboratories must be obtained at as 
baseline; to detect anemia or any 
other abnormalities and prevent 
treatment failures. 

The finding of the present study 
consistent with, McHutchison et 
al. (2009) who clarified that, some 
but not all, studies also suggest that 
the increased body weight has a 
negative impact on the probability 
of sustained virologic response 
(SVR) to therapy with PEG-IFN 
and RBV.  
Conclusion: 

The present study concluded that 
the majority of subjects suffer from 
gastrointestinal problem such as 
anorexia and nausea that affects on 
daily intake not suffering from 
signs and symptoms of 
malnutrition. Mean and stander 
deviation of mid arm circumference 
is considered above normal range 
while body mass index is 
considered as overweight. So the 
present study provide evidence 
base that nutritional assessment are 
very important to determine factors 

that interfere with nutritional well-
being, and prognosis of hepatitis C 
virus. Moreover, the hepatitis C 
virus is considered as silent 
endemic disease that leads to long 
term problems within long period 
of the time without and signs and 
symptoms.  Also, it is the first step 
in planning the nutritional support 
for patients with hepatitis C virus.  

Recommendations:  

 In-service education program for 
nurses to equip them with the 
most resent methods of nutritional 
assessment  

 A manual guideline about the 
nutritional assessment should be 
available in any liver disease unit. 

 The nutritional assessment should 
be performed before starting 
antiviral treatment. 
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