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Abstract
A Study of Malnutrition Management among Patients with Liver
Diseases
The liver plays a crucial role in the metabolism of proteins along with
carbohydrates and fats, the other two macronutrients. Goal: To improve the
nutritional status of patients affected with liver disease, in the Gaza Strip.
Objectives: To identify nutritional status of patients affecting with viral hepatitis,
to study micronutrients changes associated with viral hepatitis and to assess
relationship between malnutrition and dietary intake in these patients.
Methodology: The current cross sectional study was carried out at the primary
health care clinics in the Gaza Strip. Data collection conform ABCD methods.
Serum albumin, bilirubin, total protein, ALT, AST, Zinc, Na, K and Iron for 38
patients with liver diseases were determined. The interview questionnaire
contained necessary details like: patient's initials, age, gender, level of education,
type of accommodation, and anthropometric measurement as BMI, WC, Weight,
Height, and MUAC. It also contained nutritional habits, preferences and healthy
information. Results: The majority of the respondents belong to the low income
class with less than 1000 NIS 26 (68.4%). The main used drinking water among
respondents that distributed by filling cars 29 (76.3%). More than (80%) tell the
dentist or the first-aid man about their disease . There are 31.6%% of the sample
have normal waist circumference, 42.1%% have normal hip circumference and
34.2% have a normal ratio of waist to hip circumference, 34.2% of the sample
have normal upper mid-arm muscle circumference. On the other hand, there is no
one has a normal TSF values. There are 52.6% of the sample has normal values of
AST, 71.1% have normal values of ALT, 86.8% have normal values of Total
bilirubin, and 89.5% have normal values of albumin and Total protein. There are
15.8% of the sample have a normal values of Zn, none of the sample has abnormal
values of K. Moreover, the percentage of persons with normal Iron values is
89.5%. Conclusion: Patients with liver disease were mostly affected with nonorganic factors of chronic malnutrition. Recommendations: An accurate, detailed
account of a patient's eating habits, caloric intake, and patient-family interactions
should be obtained as a key step in determining one of the etiologies of liver
diseases.
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ممخص الدراسة
دراسة ادارة سوء التغذية بين المرضى الذين يعانون من أمراض الكبد
يمعب الكبد دو ار حاسما في عممية التمثيل الغذاايي لمبروتياذات بابذا إلذب باذب مذ المغذايين اخخذرين الكربوهيذدرات

والدهون .اليدد

العدام تحسذين الحالذة التغاويذة لممر ذب المصذابين بذأمراض الكبذد فذي اطذاع .ذ ة .األىددا :

تحديذذد الحالذذة التغاويذذة لممر ذذب المصذذابين بالتهذذاب الكبذذد السيروسذذي لد ارسذذة تغي ذرات المغذذايات الداي ذذة المرتبطذذة
بالتهاب الكبد السيروسي وت ييم عالاة سذو التغايذة والمذدخول الغذاايي فذي هذؤء المر ذب .المنيجيدة :تذم إبذ ار
الد ارسذذة ال م طعيذذة الحاليذذة فذذي عيذذادات الرعايذذة الصذذحية اعوليذذة فذذي اطذذاع  .ذ ة بم ذ البيااذذات تتس ذق و أسذذاليب
 .ABCDتم اياس ال ءل البيميروبين البذروتين الكمذي  AST ALTال اذ ،الصذوديوم البوتاسذيوم والحديذد ل
 38مريض مصاب بأمراض الكبد .وتت من استبااة الم ابمة التساصيل ال رورية مثل :البيااذات اعوليذة لممذريض
العمر الباس مستوى التعميم اوع السكن وال ياسات البسمية مثل معامل كتمذة البسذم محذيط الخصذر الذو ن
الطذذول وم يذذاس محذذيط الع ذذد .وت ذذمات أي ذذا العذذادات الغااييذذة واعف ذذميات التغاويذذة والمعمومذذات الصذذحية.
النتدددا . :البي ذذة المسذذتطمعين تاتمذذي لمطب ذذة اات الذذدخل المذذاخسض مذ ذ أاذذل مذذن  1000ش ذذيكل .)٪68.4( 26
المصذذدر الرييسذذي لمي ذاه الشذذرب المسذذتخدمة مذذن ابذذل أف ذراد العياذذة هذذو المو عذذة عذذن طريذذق سذذيارات التعبيذذة 29
( .)٪76.3أكثذذر مذذن ( )٪80يخبذذرون طبيذذب اعسذذاان أو ربذذل اعسذذعافات اعوليذذة عذذن مر ذهم .هاذذا٪ 31.6 ،
مذذن العياذذة لذذديهم محذذيط الخصذذر الطبيعذذي  ٪ 42.1لذذديهم محذذيط الذذور ،الطبيعذذي و ٪34.2لذذديهم اسذذبة طبيعيذذة
لمحيط الخصر إلب محذيط الذور ٪34.2 ،مذن العياذة لذديهم محذيط ع ذمة ماتصذد الع ذد الطبيعذي .مذن ااحيذة
أخرى ء يوبد أحد لديه ايم  TSFالطبيعيذة .هاذا ٪52.6 ،مذن العياذة لذديها ال ذيم الطبيعيذة مذن ٪71.1 AST
ل ذذديهم ال ذذيم الطبيعي ذذة ل ٪86.6 ALTل ذذديهم ال ذذيم الطبيعيذ ذذة م ذذن مبم ذذوع البيمي ذذروبين و٪89.5

ذذمن ال ذ ذذيم

الطبيعيذذة مذذن ال ذ ءل والبذذروتين الكمذذي .وهاذذا ٪15.8 ،مذذن العياذذة لذذديها ال ذذيم الطبيعيذذة مذذن ال اذذ ،ولكذذن أيذذا مذذن
العياذذة لديذذه ال ذذيم .يذذر الطبيعيذذة مذذن البوتاسذذيوم .باع ذذافة لذذال ،ف ذ ن الاسذذبة الميويذذة لذشذذخاص اوي اذذيم الحديذذد
الطبيعية هي  .٪89.5الخالصة :المر ب المصابون بأمراض الكبد يتأثرون في الغالذب بالعوامذل .يذر الع ذوية
لسو التغاية المذ من .التوصيات :إبذ ار عمميذة ت يذيم داي ذة ومسصذمة لمعذادات التغاويذة السذعرات الح ارريذة وت يذيم
التساعل بين المريض واعسرة كخطوة رييسية في تحديد واحدة من مسببات أمراض الكبد.
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Chapter One
Introduction
1.1 Overview
The liver plays a crucial role in the metabolism of proteins along with carbohydrates
and fats, the other two macronutrients. The liver carries out four main functions in
protein metabolism (Eghtesad et al., 2013). The first is the formation of blood
proteins, 80% of which are synthesized in the liver and secreted into the blood stream
to perform many functions (Cheung &Raman, 2012).
The functional integrity of the liver is essential for nutrient supply (carbohydrates, fat,
and proteins), and the liver plays a fundamental role in intermediary metabolism. For
example, the liver regulates the synthesis, storage, and breakdown of glycogen, and
hepatocytes express enzymes that enable them to synthesize glucose from various
precursors such as amino acids, pyruvate, and lactate (gluconeogenesis). In addition,
the liver is a major site of fatty acid breakdown and triglyceride synthesis. The
breakdown of fatty acids provides an alternative source of energy when glucose is
limited during, for example, fasting or starvation. The liver also plays a crucial role in
the synthesis and degradation of protein (Eghtesad et al., 2013).
Healthy eating is well recognized as an important component of health. Diet is an
important part of the overall management of liver disease and may enhance the
response to treatment and its side effects. Many factors account for the unfeasibility of
a standardized liver diet. Variations among the different types of liver disease (for
example, alcoholic liver disease versus primary biliarycirrhosis), stage of the liver
disease (for example, stable liver disease without much damage versus unstable
decompensated cirrhosis) and other medical disorders even if unrelated to their liver
disease, such as diabetes or heart disease, must also be factored into any diet. Patients
with advanced liver disease should be recommended a diet providing adequate
calories, proteins, minerals and vitamins (Henkel &Buchman, 2006).
Patients with advanced liver disease have several risk factors to develop nutritional
deficiencies. Accurate nutritional assessment is a real challenge because many of the
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traditionally measured parameters of nutritional status vary with severity of liver
disease independently of nutritional status (Waheed et al., 2014).
Acute liver disease induces the same metabolic effects as any disease associated with
an acute phase response. The effect on nutritional status depends on the duration of
the disease and on the presence of any underlying chronic liver disease which may
have already compromised the patients' nutritional status (Plauth et al., 2008).
Patients

with

hepatic

disorders

are

exceptionally

vulnerable

to

developing malnutrition because of the key role played by the liver in regulating the
nutritional

state

and

the

energy

balance.

Moreover,

the

presence

of

chronic liver disorders could reduce the appetite and thus influence the nutrient
intake. Poor nutritional status has been shown in various patient groups with hepatic
disorders, and particularly in patients with alcoholic cirrhosis who are at high
nutritional risk. It is well established that malnourished patients with liver
diseases generally have a higher risk of developing adverse clinical outcomes and
increased healthcare costs (Purnak & Yilmaz, 2013).
Malnutrition is common in patients with end-stage liver failure (cirrhosis) and hepatic
encephalopathy, and is considered a significant prognostic factor affecting quality of
life, outcome, and survival. The liver plays a crucial role in the regulation of nutrition
by trafficking the metabolism of nutrients, their distribution and appropriate use by
the body. Nutritional consequences with the potential to cause nervous system
dysfunction occur in liver failure, and many factors contribute to malnutrition in
hepatic failure (B´emeur et al., 2010). Among them are inadequate dietary intake,
malabsorption, increased protein losses, hypermetabolism, insulin resistance,
gastrointestinal bleeding, ascites, inflammation/infection, and hyponatremia. Patients
at risk of malnutrition are relatively difficult to identify since liver disease may
interfere with biomarkers of malnutrition. The supplementation of the diet with amino
acids, antioxidants, vitamins as well as probiotics in addition to meeting energy and
protein requirements may improve nutritional status, liver function, and hepatic
encephalopathy in patients with end-stage liver failure (B´emeur et al., 2010).
Several factors contribute to malnutrition in liver failure including inadequate dietary
intake of nutrients, reduction in their synthesis or absorption (diminished protein
synthesis, malabsorption), increased protein loss, disturbances in substrate utilization,
2

a hypermetabolic state as well as increased energy-protein expenditure and
requirements. Because of decreased glycogen stores and gluconeogenesis, energy
metabolism may shift from carbohydrate to fat oxidation while insulin resistance may
also develop. Consequently, liver cirrhosis frequently results in a catabolic state
resulting in a lack of essential nutrients (Aqel et al., 2005).
Weight loss and muscle wasting are commonly found in patients with end-stage liver
disease. Since there is an association between malnutrition and poor clinical outcome,
such patients (or those at risk of becoming malnourished) are often given parenteral
nutrition, enteral nutrition, or oral nutritional supplements (Koretz et al., 2012).
Chronic liver disorders predispose to complex metabolic disturbances that lead to
malnutrition, which is universally present in patients with hepatic failure. The extent
of malnutrition is frequently underestimated in patients with chronic liver disease who
are awaiting transplant, and would be better assessed with indirect calorimetry rather
than traditional tools (MacArthur, 2008).
Pre surgical malnutrition has a negative impact on survival and is associated with
complications such as increased risk of systemic infection and encephalopathy, but
the malnutrition is reversible when detected, Malnutrition has been found to be
present in up to 90% of patients with advanced liver disease, so if the patients are
listed for transplant (MacArthur, 2008).
Obesity itself represents a chronic, inflammatory condition resulting from the failure
of the normal homeostatic regulation of energy intake, storage, and use (McCarthy,
2012). In the setting of obesity, particularly central obesity, there is an expansion of
active visceral adipose tissue. This adipose tissue compartment becomes infiltrated by
inflammatory cells that lead to a milieu in which pro-inflammatory cytokines such as
tumor necrosis factor  and interleukin-6 increase while adiponectin, which counter
acts the effects of tumor necrosis factor, decreases (McCarthy, 2012). This leads to
hepatic stenosis and a state of heightened IR and increased oxidative injury.
Weight loss can change the activity of adipose tissue and reverse many of these
consequences as can, potentially, dietary macronutrient content. In the setting of
excessive nutrient intake, diets rich in fat or carbohydrate can decrease insulin
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sensitivity and increase serum free fatty acid levels, leading to hepatic stenosis (Butt,
2009).
Several studies have evaluated nutritional status in patients with liver disease, one of
them was discus the malnutrition in cirrhosis of different etiologies and varying
degrees of liver insufficiency leading to a consensus of opinion that malnutrition is
recognizable in all forms of cirrhosis and that the prevalence of malnutrition in
cirrhosis has been estimated to range from 65%–100%. The causes of malnutrition in
liver disease are complex and multifactorial (B´emeur et al., 2010).

Therefore, the aim of this study was to determine the nutritional status of patients
affected with liver disease.

1.2 Hypothesis
Management as a science is the organization and co-ordination of activities in order to
achieve defined objectives. Patients with cholestasis liver disease develop calorie
depletion, whereas patients with non-cholestasis disease predominantly experience
protein depletion. Thus, patients with chronic liver disease suffer from malnutrition
and metabolic disorder and need a dietary management to prevent decompensated
liver disease such as encephalopathy and ascites.

1.3 Goal
To improve the nutritional status of patients affected with liver diseases, in the Gaza
Strip.

1.4 Objectives
1. To identify nutritional status of patients affecting with viral hepatitis.
2. To study micronutrients changes associated with viral hepatitis.
3. To investigate the mortality rate among patients with viral hepatitis.
4. To assess relationship between malnutrition and dietary intake in patients.

4

1.5 Thesis statement
There are many aspects of treatment guidelines, caused malnutrition such as restricted
diet, malabsorption, and alteration in energy and protein metabolism. What foods are
good for the liver? How much protein should take in the diet? As well, management
suggestions, offer to patients will be investigated.

1.6 Justification of the study
By establishing an association between malnutrition and typical aspect of hepatic
cirrhosis in particular of anthropometric variables in adults aged 19-65 years, this
study aims to identify the nutritional status of patients affecting with viral hepatitis,
and objective measure with which to target adults who may be at greater risk for
malnutrition.

1.7 Significance of the Study
To the best of the researcher knowledge no study of malnutrition among patients of
chronic liver disease has been carried out in Palestine and this study was the pioneer
study that useful to see extent and severity of malnutrition in chronic liver disease
patients in our population, and to establish correlation between malnutrition and
chronic liver disease.

1.8 Context of the Study
This section will present basic information on the Palestinian population, geography
and demography, socio-economic situation, and health sector of the Gaza Strip.
1.8.1 Geographic and Demographic Context
The Palestinian Territory comprises two areas separated geographically: the West
Bank and Gaza Strip. Gaza Strip is very crowded place with a surface area of
365sq.Km and constitutes 6.1% of total area of Palestinian territory. Gaza Strip
comprises the following main five governorates: North of Gaza, Gaza City, MidZone, Khanyounis, and Rafah (MOH, 2013).
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1.8.2 Population
The total number of Palestinian people according to the estimation 2013 was 4.48
million (4,485,459) of which (2.37 million = 50.8%) are males and (2.11 million =
49.2%) are females (MOH, 2013).
The estimated population of West Bank was 2.65 million of which 1.35 million males
and 1.30 million females. While the estimated population of Gaza Strip totaled 1.64
million of which 835 thousand males and 809 thousand females. The percentage of
urban population mid-2013 was about 73.8%, while the percentage of population in
rural and camps areas was 16.8% and 9.4% respectively [Palestinian Central Bureau
of Statistics (PCBS), 2013].
According to the PCBS report in 2013, the natural increase of population in Palestine
was (2.9%) in the West Bank (2.6 %) and in the Gaza Strip (3.4%) (PCBS, 2013).
1.8.3 Socio-economic Context
1.8.3.1 Unemployment
The unstable political situation and the strict military siege imposed by the Israeli
occupation negatively affect the socio-economic status and lead to severe economic
crises in Gaza Strip (Lendman, 2009).The closure of Gaza since mid-2007 and the last
Israeli military strike between December 27, 2008 and January 18, 2009 have led to
on-going deterioration in the social, economic, and environmental determinants of
health (WHO, 2010).
The PCBS report in 2013 showed that more than one fifth of participants in the labor
force were unemployed in the 1st quarter of 2012 at 23.9% as of 20.1% in the West
Bank and 31.5% in Gaza Strip. Unemployment rate reached 31.5% among females
compared to 22.0% among males (PCBS, 2013).
The unemployment rate and poverty level are high in Gaza Strip, where the
unemployment rate reached 38.6%; with 37.3% for males and 45.8% for females and
the poverty rate reached 70% (PCBS, 2010).
1.8.3.2 Poverty
Poverty lines can be established in a relative or absolute way. Absolute poverty lines
are often based on estimates of the cost of basic food needs (e.g., the cost of a
nutritional basket considered minimal for the healthy survival of a typical family), to
which a provision is added for non-food needs (The World Bank, 2011).
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The relative poverty line and the deep poverty line according to consumption patterns
(for reference household consisted of 2 adults and 3 children) in the Palestinian
Territory in 2012 were 2,293 NIS, and 1,832 NIS respectively. The poverty rate
among Palestinian individuals was 25.8 (17.8% in the West Bank, and 38.8% in Gaza
Strip) (PCBS, 2012).
1.8.4 Health Service Context
The five main health providers of health services in the Gaza strip are Ministry of
Health (MOH), United Nations Relief and Work Agency (UNRWA), Nongovernmental Organizations (NGOs), Palestinian Military Medical Services (PMMS)
and Private for profit sector. MOH bears the heaviest burden, as it has the
responsibility (M0H, 2013).
MOH provides primary, secondary and tertiary health services and purchase the
unavailable tertiary health services from domestic and abroad providers. UNRWA
provides primary care services, only for refugee and purchase secondary care services
for the hardship cases. NGOs provide primary, secondary and some tertiary services.
Private for-profit sector provides the three level of care through a variety of
specialized hospitals and investigation centers (WHO, 2006).

1.9 Definition of terms
1.9.1 Body Mass Index (BMI)
It is defined as the weight in Kilograms (Kg), divided by the square of height in meter
(M²), and is used to classify underweight, overweight and obesity (NIH, 2012).
According to the WHO classification, BMI < 18.5 kg/m² is considered underweight,
from 18.5-24.9 kg/m² is considered normal weight, from 25-29.9 kg/m² is considered
overweight (pre-obesity) and ≥ 30 kg/m² is considered obese (Flegal, et al, 2010).
1.9.2 Mid-upper arm circumference (MUAC)
MUAC is a measure of the diameter of the upper arm, and gauges both fat reserves
and muscle mass. It is primarily used for children, but can also be applied to pregnant
women to assess nutritional status. Measurement is simple and requires minimal
equipment; therefore it has been proposed as an alternative index of nutritional status,
in particular in situation where data on height, weight, and age are difficult to collect.
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MUAC-for-age is used for rapid screening of acute malnutrition from the 3-59 month
age range (Cogill, 2003).
1.9.3 Physical Activity (PA)
Any bodily movement produced by skeletal muscles that require energy expenditure
(WHO, 2009).
Aerobic PA is classified into four categories: Inactive/ sedentary refers to no PA
beyond baseline activities of daily living. Low activity refers to less than 150
minutes/week of moderate-intensity PA. Medium activity refers to 150 to 300
minutes/week of moderate-intensity activity. High activity is more than 300
minutes/week of PA (United States Department of Health and Human Services,
2008).
1.9.4 Metabolic Disorder
Metabolism is the breaking down of food to its simpler components: proteins,
carbohydrates (or sugars), and fats. Metabolic disorders occur when these normal
processes become disrupted. Disorders in metabolism can be inherited, in which case
they are also known as inborn errors of metabolism, or they may be acquired during
your lifetime. Many metabolic disorders exist, and they are common in the United
States. For, instance, diabetes is metabolic disease that affects approximately 26
million Americans (NIH, 2012).
Metabolic disorders can take many forms. For instance:


A missing enzyme or vitamin that is necessary for an important chemical
reaction



Abnormal chemical reactions that hinder metabolic processes



Disease in the liver, pancreas, endocrine glands or other organs involved in
metabolism



Nutritional deficiencies (The Scripps Research Institute, 2013).
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1.9.5 Waist Circumference (WC)
Is a simple practical measure that is commonly used for assessing central obesity,
therefore, it is a good predictor for obesity related diseases (Foucan et al., 2002;
Janiszewski et al., 2007).
According to the National Institution of Health (NIH) protocol, WC measurement is
taken at the level of the superior border of the iliac crest and parallel to the floor. The
WC of > 102 cm in men, and > 88 cm in women is used as a measurement for central
obesity (Yusuf et al., 2004; Villegas et al., 2004).
1.9.6 Hip Circumference
It is the measurement of the maximum circumference of the hips that use of hip
circumference is to calculate the waist-to-hip ratio. Waist-to-hip ratio has been
associated with risk of a number of chronic conditions, such as Type 2 diabetes (CDC,
2014).
1.9.7 Waist to hip ratio (WHR)
Is the circumference of the waist (smallest part of the torso, usually slightly above the
navel) divided by the circumference of the hips (largest part of the buttocks). This
ratio may indicate body fat distribution and obesity and potentially the risk for certain
diseases, such as diabetes, high cholesterol and cardiovascular disease (WHO, 2008).
1.9.8 Hepatitis
It is an inflammation of the liver. The condition can be self-limiting or can progress to
fibrosis (scarring), cirrhosis or liver cancer. Hepatitis viruses are the most common
cause of hepatitis in the world but other infections, toxic substances (e.g. alcohol,
certain drugs), and autoimmune diseases can also cause hepatitis (WHO, 2014).
There are 5 main hepatitis viruses, referred to as types A, B, C, D and E. These 5
types are of greatest concern because of the burden of illness and death they cause and
the potential for outbreaks and epidemic spread. In particular, types B and C lead to
chronic disease in hundreds of millions of people and, together, are the most common
cause of liver cirrhosis and cancer (WHO, 2014).
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1.9.9 Viral hepatitis
Hepatitis virus (HV) belongs to the Hepadnavirida family, viral hepatitis is an
inflammation of the liver caused by one of the five hepatitis viruses: A, B, C, D and
E. They are transmitted through different routes: Hepatitis A and E through
contaminated food and water; Hepatitis B – through unsafe blood and other bodily
fluids; Hepatitis C – mostly through infectious blood; and Hepatitis D – serving as an
additional infection in the presence of Hepatitis B. These viruses all cause acute
hepatitis which is characterized by fatigue, loss of appetite, fever and jaundice (WHO,
2014).
1.9.10 Ascites
It is an abnormal accumulation of fluid in the abdomen. Rapidly developing (acute)
ascites can occur as a complication of trauma, perforated ulcer, appendicitis, or
inflammation of the colon or other tube shaped organ (diverticulitis).
This condition can also develop when intestinal fluids, bile, pancreatic juices, or
bacteria invade or inflame the smooth, transparent membrane that lines the inside of
the abdomen (peritoneum). However, ascites is more often associated with liver
disease and other long-lasting (chronic) conditions (Dasarathy et al., 2011).
1.9.11 Cirrhosis
It is defined histologically as a diffuse hepatic process characterized by fibrosis and
the conversion of normal liver architecture into structurally abnormal nodules. The
progression of liver injury to cirrhosis may occur over weeks to years (WHO, 2010).
Cirrhosis can be considered a form of “accelerated malnutrition.” Inadequate ability to
store liver and muscle glycogen, combined with increased insulin resistance leads to
rapid breakdown of muscle and fat stores after short periods without food in patients
with cirrhosis (Parrish, 2014).
1.9.12 Liver Disease
Is a general term for any damage that reduces the functioning of the liver (WHO,2010).
Chronic liver disease (CLD) is a leading cause of death and is defined based on a
specific set of underlying cause-of-death codes on death certificates. This
conventional approach to measuring CLD mortality underestimates the true mortality
burden because it does not consider certain CLD conditions like viral hepatitis and
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hepatocellular carcinoma, measured how much the conventional CLD mortality
case definition will underestimate CLD mortality and described the distribution of
CLD etiologies in Connecticut (Ly et al., 2014).
1.9.13 Malnutrition
The term malnutrition can refer to both under- and over-nutrition, and the cellular
imbalance between supply of nutrients, and energy and the body's demand for them to
ensure growth, maintenance and specific functions (WHO, 2010).
1.9.14 Malabsorption
Difficulty digesting or absorbing nutrients from food, and many diseases can lead to
malabsorption (Lapid, 2014).
Malabsorption that continues for a long time can result in malnutrition and vitamin
deficiencies, affecting growth and development in children and leading to illnesses in
both children and adults (CDC, 2012).
1.9.15 Protein-Energy Malnutrition (PEM) (protein depletion)
Protein- energy malnutrition (PEM) is a potentially fatal body depletion disorder. It is
the leading cause of death in children in developing countries. PEM is also referred to
as protein calorie malnutrition (CDC, 2012).
While pure protein deficiency can occur when a person's dietprovides enough energy
but lacks the protein minimum, in most cases the deficiency will be dual. PEM may
also occur in persons who are unable to absorb vital nutrients or convert them to
energy essential for healthy tissue formation and organ function (NIH, 2014).
1.9.16 Cholestasis
The term Cholestasis is taken from the Greek chole, bile, and stasis, standing (NIH,
2014).
Cholestasis is a condition in which there is a decrease in or complete cessation of bile
flow,caused by rapidly developing (acute) or longterm (chronic) interruption in the
excretion of bile (a digestive fluid that helps the body process fat) (Hendaus, 2013).
1.9.17 Triceps Skin-Fold Thickness
A value used to estimate body fat, measured on the right arm halfway between the
olecranon process of the elbow and the acromial process of the scapula. Normal
thickness in males is 12 mm; in females, 23 mm (WHO, 2008).
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1.9.18 The European Gaza hospital
The European Gaza hospital (EGH) is considered as one of the advanced medical
centers in Palestine, located in Khan Younis Governorate at the southern Gaza Strip.
The hospital project contains facilities for a full range of secondary, primary and
planned tertiary patient care services for both inpatients and outpatients. The services
of the 240 beds center are at a high level of professional standards. EGH includes
within its large margins, medical, surgical, orthopedic, cardiology, urology, cardiac
catheterization, pediatrics, radiology, occupational health, pediatrics oncology,
pediatrics hematology, adult oncology, ENT & audiometric surgery, anesthesia and
ICU (adult & pediatrics). Cardiac catheterization unit in the EGH is the sole
Governmental cardiac catheterization in Gaza Strip, thus the majority of patients are
referred to this cardiac catheterization unit (El-Yazji, 2011).
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Chapter Two
Literature Review
2.1 Overview of liver Disease
The liver, which is the largest internal organ (i.e., organ inside the body; the skin is
the largest human organ), is located on the right side of the abdomen, just below the
ribcage (García-Pagán et al., 2010).
The liver performs many vital functions. It is primarily involved in metabolism (i.e.,
physical and chemical changes that take place in the body) and it also functions as
a digestive organ (i.e., secretes a substance that aids in digestion [bile]). If the liver
becomes damaged or weakened by disease, the patient's health and quality of life can
be severely affected (Swierzewsk, 2010).
The liver functions also includes: filtering waste and toxins from the blood, making
and storing vitamins, producing proteins and enzymes for digestion and blood
clotting, and storing nutrients for later use (García-Pagán et al., 2010).
The term "liver disease" refers to a number of different conditions that affect liver
function (García-Pagán et al., 2010).
When liver disease is detected early and appropriate treatment is received,
complications often can be reduced or prevented. However, if liver disease is
undetected for a long period of time, complications usually occur. Liver disease
generally progresses in the following manner:
1. Inflammation
2. Temporary scarring (fibrosis)
3. Permanent scarring (called cirrhosis)
4. Liver failure
Serious complications usually begin when scarring becomes permanent. Cirrhosis of
the liver, also referred to as chronic liver disease or end-stage liver disease, eventually
can lead to liver failure. Liver failure is life threatening and requires emergency
medical care (García-Pagán et al., 2010).
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Liver disease can be inherited (genetic) or caused by a variety of factors that damage
the liver, such as viruses and alcohol use. Obesity is also associated with liver
damage. Over time, damage to the liver results in scarring (cirrhosis), which can lead
to liver failure, a life-threatening condition (Swierzewsk, 2010).

2.2 Prevalence of liver disease in the world
The overall prevalence of Non Fatty Liver Disease (NAFLD) in western countries
varies from 15-40% and in Asian countries from 9-40%.3-5 In India too, NAFLD is
emerging as an important cause of liver disease. Epidemiological studies suggest the
prevalence of NAFLD to be around 9-32% in general Indian population, with a higher
incidence amongst overweight/obese and diabetic/ prediabetic patients (EASL, 2011).
Hepatitis B virus (HBV) infection is a worldwide problem, two billion people have
been infected with hepatitis B virus (HBV), 360 million have chronic infection, and
600,000 die each year from HBV-related liver disease or hepatocellular carcinoma
(HCC) (Shiha, 2011). Hepatitis A prevalence were approximately 1.5 million
symptomatic cases of hepatitis A virus (HAV) infection happen in the world each
year ( Ghorbani et al., 2007).
Globally the prevalence and number of people with anti-HCV has increased from
2.3% (95% uncertainty interval [UI]: 2.1%-2.5%) to 2.8% (95% UI: 2.6%-3.1%) and
>122 million to >185 million between 1990 and 2005. Central and East Asia and
North Africa/Middle East are estimated to have high prevalence (>3.5%); South and
Southeast Asia, sub-Saharan Africa, Andean, Central, and Southern Latin America,
Caribbean, Oceania, Australasia, and Central, Eastern, and Western Europe have
moderate prevalence (1.5%-3.5%); whereas Asia Pacific, Tropical Latin America, and
North America have low prevalence (Hanafiah et al., 2013).
In particular, Egypt has an impressively high prevalence of chronic HCV infection
(over 14%–20% in adults) and a high morbidity and mortality from chronic liver
disease, cirrhosis, and HCC. In USA, the HCV prevalence is estimated to range
between 1.3% and 1.9%. In European countries, the HCV prevalence varies from
0.4% in Sweden, Germany and the Netherlands to over 2%–3% in some
Mediterranean countries and even over 5% in some communities in Italy. High-risk,
vulnerable groups such as intravenous drug users (IDUs), migrants, homeless persons

14

and prisoners tend to be under-represented in general population studies, so that
prevalence rates are likely to be considerably underestimated, especially in lowprevalence countries (WHO, 2011).
In Italy the prevalence of anti-HCV is greater than 5% in some communities. In one
region where the prevalence of anti-HCV was 12.6% overall, the rate among persons
younger than 30 years of age was only 1.3% compared with 33.1% in those above 60
years old (WHO, 2011).
In their 2002 report, the World Health Organization estimated that about two billion
people worldwide have been infected with HBV. More than 350 million are chronic
carriers with serious long term complications like cirrhosis and hepatocellular
carcinoma, and over 4 million are acute carriers. About 1-2 millions of this population
dies annually, most of them in Asia (WHO, 2003). Palestine is considered as
intermediate endemic area of HBV. The HBV incidence rate in Palestine was 0.5 and
1.2 per 100,000 of population in West Bank in the years 2009 and 2010 respectively
(MOH, 2010).

2.3 Effect of liver disease on metabolism and nutritional status
Acute liver disease induces the same metabolic effects as any disease associated with
an acute phase response. The effect on nutritional status depends on the duration of
the disease and on the presence of any underlying chronic liver disease which may
have already compromised the patients' nutritional status (Kalra et al., 2013).
Malnutrition in chronic liver disease is better defined as protein-energy malnutrition
(PEM) because kwashiorkor like malnutrition and marasmus frequently coexist
(Moctezuma-Velázquez et al., 2013).
The prevalence and severity of PEM are related to the clinical stage of chronic liver
disease: When diagnosed by anthropometric criteria, PEM may be present in 20% of
patients with well compensated liver cirrhosis and in more than 60% of patients with
severe liver insufficiency. The prevalence is even higher when body composition is
assessed by more sensitive methods. The higher prevalence of malnutrition in patients
with alcoholic liver disease is generally restricted to skid row alcoholics and patients
from low socioeconomic classes. (Parrish et al., 2014).
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Patients with cholestatic disease or a biliary disorder such as primary sclerosing
cholangitis or primary biliary cirrhosis, are at increased risk for fat soluble vitamin
deficiencies (Moctezuma-Velázquez et al., 2013). Vitamins A, E and D should be
monitored and provided at increased doses if deficiencies occur. Due to the risk of
hepatic toxicity and long-bone fractures with increased vitamin A supplementation,
serum levels should be checked before high-dose supplementation is initiated. In
those patients with severe cirrhosis, it is unclear whether vitamin A stores can be
mobilized from the liver as alterations in serum proteins make serum vitamin A
results difficult to interpret (Parrish et al., 2014).

2.4 Mortality rate of Liver Disease
Liver disease is becoming ever more important. Deaths from liver disease are rising
across the world. As the chart to the right shows, even while deaths in the UK from
cardiovascular disease, lung disease, cancer, diabetes and accidents are all falling,
liver disease deaths have increased by 12% from 2005 to 2008, totaling over 46,000
lives lost (WHO, 2011).
Hepatitis C virus (HCV) is a leading cause of liver disease worldwide, as 130–170
million individuals are chronically infected and 350,000 patients die every year from
HCV infection. The HCV prevalence varies widely among countries being highest in
several African and Eastern Mediterranean countries. The incidence of new HCV
infections may be declining in developed countries, but there is still a large reservoir
of chronic infections (Papatheodoridis et al., 2012).
Protein calorie malnutrition (PCM) is associated with an increased risk of morbidity
and mortality in patients with cirrhosis and occurs in 50%-90% of these patients.
Although the pathogenesis of PCM is multifactorial, alterations in protein metabolism
play an important role (Eghtesad et al., 2013).

2.5 Causes and risk factors for liver disease
Diseases affecting the liver may be caused by inflammatory disorders, vascular
disorders, metabolic disorders, and neoplastic disorders (Grattagliano et al., 2011).
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2.5.1 Inflammatory disorders
Hepatitis, inflammation and damage to the liver's hepatocytes, is the most common
cause of liver inflammation. Hepatitis may occur from infectious agents, toxins, or
immunologic attack. The most common cause of hepatitis is viral infection
(Grattagliano et al., 2011). Acute hepatitis may resolve without permanent liver
damage; however hepatitis that lasts longer than six months becomes chronic
hepatitis. The viruses that cause hepatitis A, B, and C infect approximately 500,000
people in the United States each year. Toxins, including alcohol, drugs, and various
chemicals can also cause hepatitis. Chronic inflammation of the liver often leads to
cirrhosis of the liver, a condition characterized by irreversible liver scarring and
fibrosis. Cirrhosis may produce hepatic failure and is a significant risk factor for
primary liver cancer (Bass et al., 2010).
2.5.2 Vascular disorders
Portal hypertension occurs when blood flow from the intestines, stomach, and spleen
is obstructed due to liver damage. Portal hypertension leads to ascites, a collection of
fluid in the abdominal cavity (Bass et al., 2010).
2.5.3 Metabolic disorders
Wilson's disease is an inherited condition that produces excess copper storage in the
liver. Hemochromatosis occurs when the liver is damaged by iron overload. Alpha-1
antitrypsin deficiency is an inherited disease that predisposes the affected person to
lung disease, especially if the individual smokes. Alpha-1 antitrypsin inactivates other
important enzymes, causing organ damage. Although the lung is the organ most
affected, in some patients the liver is also a target for damage (Grattagliano et al.,
2011).
2.5.4 Neoplastic disorders
The liver is a frequent site for blood-borne cancer metastases. Malignant tumors
originating in the colon, breast, lung, stomach, pancreas, ovary, and malignant
melanoma often metastasize to the liver. Primary hepatocellular carcinoma most often
occurs in patients who have cirrhosis as a result of viral infection or alcoholism,
hemochromatosis, or Alpha-1 antitrypsin deficiency (Bass et al., 2010).
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2.5.5 Obesity/overweight
The obesity/overweight increases the risk for liver disease. Obesity often results in the
accumulation of fat cells in the liver. Acids that are secreted by these fat cells (called
fatty acids) can cause a reaction in the body that destroys healthy liver cells and
results in scarring (sclerosis) and liver damage (Grattagliano et al., 2011).
The risk for developing liver disease varies, depending on the underlying cause and
the particular condition (Bass et al., 2010).
2.5.6 Age and gender
Are risk factors for liver disease? These factors vary, depending on the particular type
of disease. For example, women between the ages of 35 and 60 have the highest risk
for primary biliary cirrhosis and men aged 30-40 are at higher risk for primary
sclerosing cholangitis (Grattagliano et al., 2011).

2.6 Liver Disorders
2.6.1 Hepatitis
Although accurate epidemiological data are missing, Hepatitis B virus (HBV) is the
most common blood borne viral infection worldwide; that is capable of causing
hepatitis by attacking the liver leading to acute and chronic infection (Backus et al.,
2011).
The HCV prevalence varies widely among countries. According to data from WHO, it
is highest (>10%) in several African and Eastern Mediterranean countries (WHO,
2011).
Hepatitis C disease surveillance and control procedures should include:
•

Screening of blood and blood products with reliable kits of acceptable
sensitivity and specificity to reduce the chances that the blood supply system
may contain pathogens like HCV.

•

Vigorous implementation of universal precautions to prevent the spread of
HCV (Karla et al., 2013).
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2.6.2 Cirrhosis
Liver cirrhosis is defined in histology as a bridging fibrosis- a late stage of hepatic
fibrosis-leading to deranged liver architecture and regenerative nodules. Liver
cirrhosis is considered the end stage of a variety of chronic liver diseases, and is
irreversible in its advanced stages (Schuppan, 2008). Cirrhosis is characterized by
poor life expectancy and is a leading cause of morbidity and mortality: in the United
States liver cirrhosis is the 12th most common cause of death (9.5/100 000
individuals), while in Italy the incidence of liver cirrhosis is over 26 000 new cases
each year, with a prevalence over 120 000 cases (7000 below 45 years), and 20
deaths/100 000 individuals (Heidelbaugh, 2006).
Because

of

the

increasing

(alcoholicnonalcoholic)

prevalence

of

chronic

viral

hepatitis

and

steatohepatitis and their high risk evolution toward liver

cirrhosis and end-stage liver disease, preventive programs and early management of
these conditions are considered an emerging health issue (Grattagliano et al., 2011).
Malnutrition represents a negative prognostic factor for cirrhosis and consists of
muscle wasting, hypoalbuminemia, decreased resistance to infections, and variceal
bleeding. Causes include poor oral nutritional intake, malabsorption, ongoing alcohol
use, chronic nausea, and early satiety due to abdominal compression from ascites
(Grattagliano et al., 2011).
Nutritional status should be monitored in all cirrhotic patients; multivitamin
supplementation is often indicated (Buyse et al., 2008).
Nutritional support should be reserved only for severely malnourished patients
scheduled for transplantation (Buyse et al., 2008).
Oral supplementation with a branched chain amino acids has some utility by
improving event-free survival in patients with decompensated liver cirrhosis. Dental
care is particularly important to allow adequate mastication (Muto et al., 2005).
2.6.3 Ascites
Ascites is one of the most common complications of advanced liver disease and
generally indicates a poor prognosis and a high likelihood of death. Approximately 8
of every 10 patients who have ascites in the United States have it as a consequence of
cirrhosis of the liver. It is estimated that 3 of every 10 patients who have cirrhosis
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without complications will develop ascites within the next 5 years. In patients with
ascites, the likelihood of death in the following year is approximately 50 percent,
compared with 10 percent for cirrhosis patients without complications (Marsano et al.,
2008).
Ascites is the pathologic accumulation of fluid in the peritoneum. It is the most
common complication of cirrhosis, with a prevalence of approximately 10%. Over a
10-year period, 50% of patients with previously compensated cirrhosis are expected to
develop ascites. As a marker of hepatic decompensation, ascites is associated with a
poor prognosis, with only a 56% survival 3 years after onset. In addition, morbidity is
increased because of the risk of additional complications, such as spontaneous
bacterial peritonitis and hepatorenal syndrome. Understanding the pathophysiology of
ascites is essential for its proper management (Gordon, 2012).
Portal hypertension, reduced albumin synthesis, decreased plasma oncotic pressure,
and sodium retention are all determining factors. Paracentesis usually removes a
transudative fluid (i.e. albumin < 1 g/dL; serum/ascites albumin gradient > 1.1)
(Grattagliano, et al., 2011).
Patients who develop ascites for the first time, those with ascites who are admitted to
the hospital because of illness, those who have difficult-to-control ascites, and those
who develop symptoms because of tense ascites (i.e., the abdomen is tight with
ascites) all should have the fluid removed for diagnostic evaluation and to lessen
discomfort in the abdomen. Because these patients are at high risk of infection in the
fluid and because the fluid accumulation may be a consequence not only of liver
disease but also of other associated disorders, this fluid should be thoroughly
evaluated. Evaluation should include a cell count (Runyon 2009), as well as
determinations of total protein and albumin. At around the same time, a blood sample
should be checked to measure the amount of albumin in order to facilitate
interpretation of the findings on the ascetic fluid (Marsano et al., 2008).
Patients exhibiting abdominal pain, tense ascites and fever may have a spontaneous
bacterial peritonitis (SBP), a condition characterized by an ascitic granulocyte count
exceeding 250/mm3 (Grattagliano et al., 2011).
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2.6.4 Hepatic encephalopathy
Hepatic encephalopathy is a chronically debilitating complication of hepatic cirrhosis
and encompasses a wide spectrum of potentially reversible neuropsychiatric
abnormalities seen in patients with liver dysfunction. This condition is deemed as the
onset of brain dysfunction due to metabolic abnormalities, which occurs as a
consequence of liver failure (Grattagliano et al., 2011).
Hepatic encephalopathy is mainly caused by a reduced clearance of gut-deriving
neurotoxins, and is a potentially reversible condition ranging from subtle personality
changes to coma, with flapping tremor as a frequent initial finding (Morisco et al.,
2008).
Dietary protein restriction is no longer advocated since it may facilitate malnutrition
and the appearance of complications (Grattagliano, et al., 2011).
2.6.5 Hepatocellular carcinoma
Hepatocellular carcinoma (HCC) is a major complication of liver cirrhosis
representing an increased cause of mortality; liver transplantation and cost
management in most developed countries. As a consequence, screening for HCC is
one of the most important tasks in patients with liver cirrhosis. American and
European guidelines currently recommend at least one imaging screening/year for
HCC (ultrasonography, triphasic CT). Serum alpha-fetoprotein has poor sensitivity
and therefore is recommended only as an adjunctive screening marker (Runyon,
2009).
Regard to Yamada results suggest the lower fat intake leads to deterioration of energy
state in HCC patients, which associates with poor recovery from invasive treatments
and various pathological manifestations (Yamada et al., 2013).
The metabolic-nutritional profile of liver cirrhosis patients caused by the hepatitis C
virus and hepatocellular carcinoma showed alterations, specifically the lipid (total
cholesterol, HDL and triglycerides), protein (albumin, creatinine and uric acid), iron
(transferrin, iron and ferritin saturation), hematocrit and hemoglobin, zinc and B12
vitamin profiles (Port et al., 2014).
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2.7 Nutrition assessment in liver disease
Methods of evaluating food intake in this patient population does not differ from other
patients and are based on the preference of the professional who performs the
evaluation as well as the literacy level of the patient. Some of these methods include
24-hour food recalls, food frequency questionnaires, calorie counts, and food diaries
(Johnson et al., 2013).
The 24-hour recall is perhaps the most rapid, low cost method, although it relies on
the patient’s memory and may be difficult to obtain in patients with encephalopathy
or Alzheimer’s disease. A calorie count is probably the most accurate, however it
relies heavily on detailed documentation of portion sizes as well as the knowledge to
calculate calories based on food consumption (Johnson et al., 2013).
There is limited data on the nutritional status of Asian patients with various
aetiologies of cirrhosis (Tai et al, 2010).
Serum levels of albumin, one of the most abundant hepatic proteins, have long been
used as a marker of nutrition status and malnutrition. More recently, prealbumin
levels that have a shorter half-life and are able to show changes more rapidly than
albumin levels have been considered as the nutrition marker of choice by many
practitioners. However albumin, prealbumin, and many of the other hepatic proteins
such as transferrin are affected by numerous factors other than nutrition status
(Cheung et al., 2012).
Researchers have investigated different aspects of protein intake such as the amount
and source of the protein consumed.
Daily protein and sodium requirements of patients with cirrhosis have been the
subject of many research studies since inadequate amounts of both can contribute to
the development of malnutrition. Previous recommendations that limited protein
intake should no longer be practiced as protein requirements of patients with cirrhosis
are higher than those of healthy individuals. Higher intakes of branched-chain amino
acids as well as vegetable proteins have shown benefits in patients with cirrhosis, but
more research is needed on both topics. Sodium restrictions are necessary to prevent
ascites development, but very strict limitations, which may lead to PCM should be
avoided (Eghtesad et al., 2013).
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Eghtesad study results found that it is important to note that malnutrition is an
independent risk factor for predicting clinical outcomes in patients with liver disease
and is associated with an increased risk of morbidity, mortality(Eghtesad et al., 2013).
Nutrition assessment has traditionally relied on measurement of serum proteins such
as albumin, prealbumin or transferrin. However, the best available evidence indicates
that serum protein levels are not accurate measures of nutrition status (Davis et al.,
2012). Those serum proteins that were erroneously thought to reflect nutrition status
are inverse acute phase reactants, which rapidly decrease in infection, injury or other
physiologic stress, and then begin to increase as the stress resolves independent of
changes in nutrition intake (Amodio et al., 2013). Serum proteins are also affected by
a plethora of non-nutritional factors including synthetic function of the liver,
hydration status, renal failure, corticosteroid administration (prealbumin) and iron
status (transferrin) (Norman et al., 2011).
Evaluation of recent oral intake remains one of the most valuable components of
nutrition assessment in patients with cirrhosis. A reliable history that documents poor
oral intake may be all that is needed to appreciate a patient’s nutrition status. A more
detailed interview can be helpful to assess diet quality, variety of intake and
investigate the source of limitations to oral intake. Patients that are not meeting basic
calorie and protein requirements are also likely not receiving sufficient vitamin and
minerals (unless they consistently take vitamin/mineral supplements) (Ferreira et al.,
2013). Nutrition deficiencies do not normally occur in isolation, and detection of any
nutrition inadequacies should be a reminder to consider other possible vitamin and
mineral deficiencies (Davis et al., 2012).

2.8 Malnutrition
Malnutrition is the condition that occurs when the body does not get enough nutrients.
There are a number of causes of malnutrition (Abu Jabal, 2012).
It is mainly a deficiency of calories and proteins and affects mental and physical
development and impairs productivity, the deficiency of vitamins and minerals could
be due to malnutrition (lower intake of fresh fruits and vegetables) and due to
overcooking of our food and a high prevalence of parasitic enteric infection
(especially amebiasis and giardiasis) in our population (Abu Jabal, 2012).
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Malnutrition remain among the most devastating problems facing the majority of the
world’s poor and needy people, and continue to dominate the health of the world’s
poorest nations. Nearly 30% of humanity are currently suffering from one or more of
the multiple forms of malnutrition (WHO, 2003).
There is a need for data on current and changing trends in food consumption in
developing countries, including research on what influences peoples eating behavior
and physical activity and what can be done to address this. There is also a need, on a
continuing basis, to develop strategies to change people’s behavior towards adopting
healthy diets and lifestyles, including research on the supply and demand side related
to this changing consumer behaviors (WHO, 2009).
Unfortunately, disease and nutrition interact so that disease in turn may cause
secondary malnutrition, or malnutrition may adversely influence the underlying
disease. Thus, patient's outcome, are multifactorial and any attempt to formulate the
influence of malnutrition based on outcomes of single parameters or simple models
will fail to consider the many interacting factors (Ferreira et al., 2013).

2.9 Incidence and Causes of Malnutrition
Malnutrition as a consequence of cirrhosis has been reported for more than 50 years.
Although the incidence of malnutrition described has varied widely based on the
severity of liver disease and the definition of malnutrition used, there is agreement
that malnutrition occurs commonly in cirrhosis (Moctezuma-Velázquez et al., 2013).
More than 60% of patients with end-stage liver disease are malnourished, and nearly
all patients with decompensated liver disease that are transplant candidates have some
element of malnutrition (Moctezuma-Velázquez et al., 2013).
Patients with cirrhosis have alterations in serum biologic mediators such as leptin,
tumor necrosis factor (TNF) and adiponectin that accelerate muscle wasting and also
cause anorexia. Decreased food intake is the most obvious source of malnutrition in
cirrhosis (Ferreira et al., 2013). Patients with more severe disease have been reported
to have a greater reduction in nutrition intake, compared to patients with less serious
cirrhosis (Ferreira et al., 2013).
Malnutrition is a serious problem in liver disease that leads to muscle wasting,
compromised quality of life and increased complications (Parrish et al, 2014).
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The etiology of malnutrition is multifactorial and includes inflammation, early onset
of gluconeogenesis due to impaired glycogen storage and sometimes hypermetabolism. Reduced nutritional intake, however, plays the most important role in the
pathogenesis of malnutrition. There is, however, ample evidence that nutritional
intake and therapy are inadequate in liver cirrhosis although studies have clearly
shown that dietary counselling and nutritional therapy with oral supplements improve
intake in these patients. Protein requirement is considered to be increased in liver
cirrhosis and high protein intake has been shown to be well tolerated and associated
with an improvement of liver function and nutritional status. Protein intolerance on
the other hand is uncommon and hepatic encephalopathy can thus rarely be attributed
to high protein consumption. Protein intolerance on the other hand is uncommon and
hepatic encephalopathy can thus rarely be attributed to high protein consumption
(Norman et al., 2010).

2.10 Malnutrition among liver disease
Malnutrition commonly complicates the course of patients with cirrhosis and has a
multifactorial etiology. Despite the important role that nutrition plays in the prognosis
of those with advanced liver disease and common occurrence of anorexia and other
symptoms leading to poor oral intake (Johnson et al., 2013).
Based on the recent recommendations from the American Society of Parenteral and
Enteral Nutrition (ASPEN) and the European Society Parenteral and Enteral Nutrition
(ESPEN) patients with cirrhosis should consume 25-40 kcal/kg/day based on their dry
body weight and 1.0-1.5 g/kg protein per day to prevent muscle catabolism (Johnson
et al., 2013).
Generally, patients with hepatic disorders are exceptionally vulnerable to
developing malnutrition because of the key role played by the liver in regulating the
nutritional state and the energy balance. Moreover, the presence of chronic liver
disorders could reduce the appetite and thus influence the nutrient intake. Poor
nutritional status has been shown in various patient groups with hepatic disorders, and
particularly in patients with alcoholic cirrhosis who are at high nutritional risk
(Purnak T& Yilmaz Y, 2013).
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Several studies have evaluated nutritional status in patients with liver disease, one of
them was discus the malnutrition in cirrhosis of different etiologies and varying
degrees of liver insufficiency leading to a consensus of opinion that malnutrition is
recognizable in all forms of cirrhosis and that the prevalence of malnutrition in
cirrhosis has been estimated to range from 65%–100%. The causes of malnutrition in
liver disease are complex and multifactorial (B´emeuret al., 2010).
A poor nutritional status is associated with a poor survival prognosis. Whether
caloric-protein malnourishment (CPM) is an independent predictor of mortality or
only a marker of the severity of liver failure is subject to controversy ((Purnak &
Yilmaz, 2013).
Assessment of hyponutrition is extremely difficult since both the disease itself and the
triggering or etiologic factors affect many of the parameters used. Metabolic
impairments mimic a hypercatabolic state. These patients have decreased
carbohydrate utilization and storage capacity and increased protein and fat catabolism
leading to depletion of protein and lipid reserves. These abnormalities together with
decreased nutrients intake and absorption are the bases for CPM. The most important
metabolic impairment in patients with advanced liver disease is the change in amino
acids metabolism. The plasma levels of branched amino acids (BAA) are decreased
and of aromatic amino acids (AAA) are increased, which has therapeutic implications
((Purnak & Yilmaz, 2013).
For patients with acute episodes of hepatic encephalopathy (HE), a temporary protein
restriction of 0.6-0.8 g/kg/day may be implemented until the cause of the HE is
determined and eliminated, then a high protein intake should be resumed (Fernandes
et al., 2012).
According to Shi study results, the incidence of patients surveyed who were at
nutritional risk was (41.0%), and the incidence of malnutrition was (7.6%), the
patients with liver failure showed the highest rate of nutritional risk (72.8%). The
overall malnutrition rate among the total 156 patients classified by the NRS-2002
(The European Nutritional Risk Screening survey tool) as being at nutritional risk was
76.2% (Shi et al., 2014).
Waheed study results show that Malnutrition ranged from 7% by BMI and 100% by
SGA. And agreement among all the methods was low compared with the SGA.
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The results also found that the correlation between malnutrition prevalence and the
severity of liver disease was verified using Child-Pugh score more than MELD score.
Malnutrition is highly prevalent among the Egyptian patients with end stage liver
disease prior to liver transplantation (Waheed et al., 2014).
Regarding to Menta study results which found that the mean age was 54 years, with
(52.6%) women, (75%) patients without cirrhosis, and (15%) patients with cirrhosis
(Menta et al., 2014).
According to the Subjective Global Assessment (SGA) screening tool [which is
simple and reliable malnutrition- tool], (86.5%) of patients were nourished, and
(13.5%) were malnourished. Menta results also found that malnutrition was associated
with cirrhosis (prevalence ratio [PR], 1.25; 95% confidence interval [CI], 1.1-1.4; P <
.001), alcohol abuse, direct bilirubin >3.0 mg/dL, international normalized ratio >1.1,
platelet <150 × 103/mm3, hemoglobin <12 g/dL, and serum albumin <3.5 g/dL (P <
.05). According to the BMI, 43.9% of patients were eutrophic, 33.5% were
overweight, 21.3% were obese, and 1.3% were underweight. Obese patients had a
higher prevalence of steatosis than eutrophic (PR, 1.53; 95% CI, 1.15-2.04; P = .003)
and overweight (PR, 1.71; 95% CI, 1.33 - 2.20; P < 0.001) patients.
Overweight/obesity was associated with WC > 94 cm (men) and > 80 cm (women), %
BF > 25% (men) and > 32 0% (women) (P < 0.01), triglyceride >150 mg/dL, highdensity lipoprotein cholesterol <40 mg/dL, glucose >99 mg/dL, insulin >20 µU/mL,
homeostatic model assessment-insulin resistance >3.2, and thyroid-stimulating
hormone >2.5 µU/mL (P < .05) (Menta et al., 2014).
Nutrition has not been a primary focus of many medical conditions despite its
importance in the development and the severity of these diseases. This is certainly the
case with nutrition and end-stage liver disease despite the well-established association
of nutritional deficiencies and increased rates of complications and mortality in
cirrhosis (Juakiem et al., 2014).
Regarding to Masuda study results indicated that malnutrition is common in liver
cirrhotic patients who will undergo liver resection or liver transplantation. A precise
evaluation of their nutrition status is thus difficult because of the presence of ascites
and the edema caused by their impaired protein synthesis. Both perioperative enteral
and parenteral nutrition have benefits in reducing the morbidity and mortality of liver
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surgery, and in general, oral nutrition supplements are recommended (Masuda et al.,
2013).
Another study by Guo showed that One-hundred-and-thirteen of the patients (34.1%)
were defined as at nutritional risk upon hospital admission. The results also indicated
that the ratio of nutritional risk was lowest in patients with chronic hepatitis (17.0%)
and highest in patients with acute on chronic liver failure (56.5%). The ratios
of malnutrition evaluated by TSF (Triceps Skinfold Thickness) and MAMC (MidArm Muscle Circumference), were (36.9%) and (38.7%), respectively (Guo et al.,
2013).
According to Menezes study results showed that (45.5%) patients were malnourished
on admission. Sixteen patients of the malnourished group (9.14%) and 25 patients
(11.9%) of the non-malnourished group died. Malnutrition was associated with
greater length of mechanical ventilation and length of ICU stay, but not with mortality
on univariate analysis. Malnutrition was associated with greater length of ventilation
on the multiple logistic regression model (Menezes et al., 2012).)
Ferreira study results reported that the latest findings on nutrition care of patients with
end-stage liver disease on the waiting list for liver transplantation such as the impact
of the nutritional status on outcome, probiotic and branched-chain amino acid
supplementation, as well as the use of immunomodulating formula. Another important
strategy that has been shown to improve these patients' nutritional care is the offering
of nocturnal meals and micronutrient supplementation (Ferreira et al., 2010).
American Heart Association patients with cirrhosis are advised to consume 4-6 small
frequent meals throughout the day to be able to meet their higher needs. Researchers
have recommended that the simple addition of a carbohydrate and protein-rich
evening snack may also help nitrogen balance (Kawaguchi et al, 2011), improve
muscle cramps and prevent muscle breakdown by supplying the body with an
overnight carbohydrate energy, and preventing gluconeogenesis (American Heart
Association, 2010).
Clinical guidelines for the assessment and treatment of malnutrition have been issued
by International societies, suggesting that nutritional therapy should be instituted in all
patients where requirements are not adequately met by diet. The supplementation of
the diet with amino acids (mainly branched-chain amino acids) and trace elements
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may improve nutritional status, liver function and hepatic encephalopathy. Nutritional
issues should be carefully considered in Liver Units treating patients with advanced
cirrhosis, and long-term, carefully controlled studies are needed to better define the
type of nutritional support and the amount and timing of administration (Bianchi et
al., 2008).
Generally, PCM occurs as a result of a deficit in calorie and protein intake (Runyon et
al., 2009). The pathogenesis of PCM in liver disease is multifactorial and still not
completely understood due to the multiple pathophysiologic processes and changes
that simultaneously occur in this patient population, as a result of poor liver function.
Several of these changes that are known to affect nutrition status of patients include:
1) decreased intake, 2) metabolic alterations, 3) increased β-adrenergic activity, and 4)
malabsorption of fats (Cheung et al., 2012). Because the liver is unable to produce
adequate amounts of bile, and because of decreased micelle formation, fatty acid
malabsorption occurs which contributes to PCM by decreasing the amount of calories
available for the body’s use. Besides affecting the overall calorie levels, the other
three changes mentioned above that lead to malnutrition have a direct effect on
protein status (Runyon et al., 2009).
According to Greenberger in a case studies of three patients with HE treated with
vegetable and animal protein diets revealed that vegetable protein diets resulted in
lower HE index scores as well as decreased serum ammonia levels. The patients who
received animal proteins in this study had higher fetor hepaticus, which was also
parallel to their mental status deterioration (Greenberger et al., 2009).
In general, nutritional therapy brings benefits in the different stages of the disease. In
the short term, it improves nitrogen balance, decreases the hospital stay, and improves
liver function. In the long term, it decreases the incidence and severity of
encephalopathy and improves quality of life. Supplementation with enteral nutrition
may improve protein intake, decrease the frequency of hospitalization, and improve
the nutritional status, the immune function and the disease severity (Greenberger et
al., 2009).
Patients with chronic diseases frequently become malnourished; they have an inability
to meet macronutrient and micronutrient requirements through oral intake. Inadequate
intake and/or associated malabsorption alters body composition and diminishes
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biological functions. Parameters used to assess malnutrition in patients with liver
disease include anthropometric and serum measurements and qualitative data on
weight history and food intake (Jensen et al., 2010).
In another study, Uribealso compared the effects of 40g and 80g vegetable protein
diets, along with a 40g animal protein diet. They found improved patient performance
on NCTs while on both vegetable diets. However, patients on the 80g vegetable diet
complained of the volume of food they need to consume for 80g of protein, since
many vegetable protein sources are also rich sources of fiber and lead to increased
fullness. Although a bit harder and bulkier to eat, the high fiber content of vegetable
protein sources seems to have its own benefits on patients with cirrhosis, by
decreasing ammonia levels (Uribe et al., 2008).

.
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Chapter Three
Methodology
3.1 Study setting
This study was carried out at the primary health care clinics at The European Gaza
Hospital (EGH) in the Gaza Strip.
3.2 Study population
The study was performed on male and female adults patients from 19 to 65 years old
whom admitted with diagnosis of chronic liver disease with viral etiology and liver
cirrhosis in primary health care clinics at The European Gaza Hospital (EGH) in the
Gaza Strip.
3.3 Study design
A cross-sectional study with concurrent measurement of dietary, lifestyle and
anthropometric measurements of adult patients affected with liver disease from the
primary health care clinics at The European Gaza Hospital (EGH).
In general, a cross sectional study measures the prevalence of health outcomes or
determinants of health, or both, in a population at a point in time or over a short
period.
3.4 Sampling
The research instruments used for conducting this study were seven days diet record,
anthropometric measurements, clinical evaluation and biochemical data. Patient’s
particulars and demographic data were recorded. Relevant information from the
history like availability of food, regularity of food intake, history of surgical
operations, and any other associated illness, loss of weight, anorexia and pain
abdomen was taken. Presence or absence of edema, ascites and hepatic
encephalopathy were noted.
The diagnosis of chronic liver disease and cirrhosis was confirmed on clinical,
laboratory and ultrasonography criteria. Assessment of nutritional status was carried
out as per standard procedures.
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3.5 Sample size
The study sample size included 40 adult patients to indicate the malnutrition status in
these patients with liver disease. Two of them refuse to give blood samples, thus the
exact sample size was 38.
3.6 Eligibility criteria
3.6.1 Inclusion criteria
The study included adults male and female patients of chronic liver disease arising
from viral etiology, aged 19-65years.
3.6.2 Exclusion criteria
1. Patients <19 and >65 years.
2. Patients who were very ill with tense ascites,
3. Patients with moribund state, and sever edema.
4. Patients with poor enteric function.
3.7 Data collection
Numerous descriptor variables were collected by the researcher and trained research
assistant to explore dietary, environmental, behavioral and anthropometric influences
on liver diseases status using a standardized data collection instruments.
3.7.1 Interview questionnaire
Semi-structured interviews were selected for the study sample, using a standard
questionnaire (Appendix no.4) administered by the researcher.
The first section in the interview questionnaire contained necessary details like:
patient's initials, age, gender, level of education, marital status, and type of
occupation. The second section contained demographical information, the third
section contained information about disease while the fourth section contained
information about life style. It also contained food frequency, nutritional habits,
preferences and blood analysis for patients included in the study.
At the end of each interview, the researcher looked over the filled questionnaire to
check adequate completion of all information and to monitor the flow of serial
numbers of the questionnaire.
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3.7.2 Pilot Study
The initial questionnaire was submitted to a panel of experts including, dietitians,
physicians and health professionals, who evaluated the appropriateness, relevance,
accuracy, and formulation of each question. The adequacy and clarity of the
questionnaire was also assessed in a pilot study conducted with 20 subjects. The pilot
study was performed to check for clarity and readability of individual questionnaire
items and the adequacy of this tool in assessing cirrhosis and viral liver disease
determinants, thereby contributing to the face validity of the questionnaire. Problems
raised by the health professionals were noted, and suitable changes were made
accordingly. Unclear and dubious questions were excluded.
3.7.3 Anthropometric measurements
Anthropometrics are used to estimate subcutaneous fat and skeletal muscle stores
objectively. Anthropometric measurements, such as triceps skinfold thickness (TSF)
and mid-arm muscle circumference (MAMC), estimate fat and lean tissue mass,
respectively. Anthropometry is a useful adjunct in nutritional assessment which is
simple, safe, and easily applied at the bedside. Anthropometric data are used in two
ways in nutrition assessment:

1.



To compare measured values with standardized controls.



To compare serial measurements over time in the same patient.

MAMC was calculated by using the equation:
MAMC (cm) = MAC (cm) – 3.14 x TSF (mm) ÷ 10 - [(3.14 x TSF (mm)) ÷ 10]

2. Body Mass Index (BMI) was calculated by following formula:
BMI = Weight (Kg)/Height (m)2
3.7.4 Blood analysis
1. Serum albumin
2. Total Protein
3. ALT
4. AST
5. Zinc
6. Bilirubin
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7. Iron
8. Na
9.

K

3.7.5 Clinical findings
It includes a complete medical history and physical examination, to investigate signs
of malnutrition, medical history, e.g., including acute and chronic illness, diagnostic
procedures, therapies and treatments that may increase nutrient needs or induce
malabsorption, current medications.
3.7.6 Dietary assessment
It involves estimating food intake, which was retrospectively evaluated using seven
days dietary record data reported by the patients themselves or by the accompanying
persons.
3.7.7 Statistical analysis
The collected data was entered to the computer by statistical package for social
science for data cleaning and analysis (Windows version 18, SPSS), was used to
analyze data. Values of mean, median and SD for different variables were calculated.
Patients presenting with diagnosis of cirrhosis were compared with those having
chronic hepatitis. Crosstabs and Chi-Square test was used to compare nominal and
categorical variables between these two groups while T-test was used to compare
values of numerical variables. A p value of <0.05 was taken as significant.
3.8 Ethical and administrative considerations
The study was conducted according to the guidelines laid down in the Helsinki
Declaration of the World Medical Association. The project protocol was approved by
the ethical committee of Palestinian health research council (Helsinki ethical
committee) (Appendix 1) and a primary health care clinics in the Palestinian ministry
of health (Appendix 2). Participating patients consented to participate in the study
(Appendix 3).
Patients were given a full explanation about the purpose of the study and assurance
about the confidentiality of the information and the participation was completely
optional.
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Chapter Four
Results
This chapter presents the statistical analysis of the sample subjects. The analysis
includes descriptive statistics to highlight the characteristics of sampled patients
(sample size was 38 patient) and the inferential statistics to judge the hypothesis of
research.
4.1 Descriptive Analysis of the Sample Characteristics
4.1.1 Description of Personal Information
The distribution of the respondents’ personal information is given in Table 4.1. The
respondents came from the southern governorates of the Gaza Strip, where 22
(57.9%) live in Rafah and 16 (42.1%) live in Khan Younis. The majority of the
respondents obtained the general secondary certificate (39.5%) followed by bachelor
degree holders with percentage (28.9%), while only (7.9%) have completed the
primary level.
The majority of the respondents are not working 33 (86.8%) while the other 5 (13.2%)
are working, where four of them are governmental employee while the other is a
technician.
More than three-fourth the sample 29 (76.3%) are married, and 8 (21.1%) are single,
while only one (2.6%) is divorced.
Results show there is an inverse relationship between the monthly income and the
number of respondents. The majority of the respondents belong the lower income
class with less than 1000 NIS 26 (68.4%), while there is only one respondent (2.6%)
belong to the highest monthly income class with more than 3000 NIS.
The most frequent number of family members is more than 6, with a percentage
(63.2%), on the other hand, there are 3 (7.9%) respondents from families with size
less than 4 members.
The majority of the respondents’ families are (84.2%) nuclear, while the other 6
(15.8%) respondents are from extended families.
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Table 4.1: Distribution of the study subjects by personal variables
Personal Variables

Place of residence?

No.

(%)

Khan Younis

16

42.1

Rafah

22

57.9

Primary

3

7.9

Preparatory

9

23.7

Secondary

15

39.5

University

11

28.9

Working

5

13.2

Not working

33

86.8

Single

8

21.1

Married

29

76.3

Divorced

1

2.6

Less than 1000 NIS

26

68.4

1000 NIS-1999 NIS

7

18.4

2000 NIS-3000 NIS

4

10.5

More than 3000 NIS

1

2.6

Less than 4

3

7.9

4-6

11

28.9

More than 6

24

63.2

Nuclear

32

84.2

Extended Family

6

15.8

Education Level?

Working Status?

Marital status?

Family monthly Income?

Number of family members?

Type of family?
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4.1.2 Description of Demographic Information
Table 4.2 presents the respondents’ demographic characteristics. The main used
drinking water among respondents is that distributed by filling cars 29 (76.3%),
followed by water supplied by municipality or buying mineral water with 4 (10.5%),
while only one (2.6%) respondent use the filtered water at home.
The majority of the respondents’ houses 21 (55.3%) are connected to central sewage
network, while 16 (42.1%) of the respondents’ houses depends on drilling wells.
There are 27 (71.1%) respondents declare that the municipality dispose the waste
periodically and safely, and the houses of 32 (84.2%) respondents enjoy natural
ventilation.
Table 4.2: Distribution of the study subjects by demographic variables
No.

(%)

Municipal water

4

10.5

Filling cars

29

76.3

Buy mineral

4

10.5

1

2.6

Central

21

55.3

Drilling wells

16

42.1

Exposed

1

2.6

Does the disposal of Municipality

Yes

27

71.1

waste periodically and safe?

No

11

28.9

Is there natural ventilation at home?

Yes

32

84.2

No

6

15.8

Demographic Variables

Type of water used for drinking?

water
Filter in your
home

Kind of sewage?
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4.1.3 Description of Disease and the way to deal with
Table 4.3 presents the distribution of the study subjects by the information about the
disease. None of the sample subjects were discovered disease since birth. Only 2
patients (5.3%) got the appropriate vaccine. There are 37 patients (97.4%) either visit
the doctor periodically to check on the health status or doing laboratory tests
periodically for liver functions. About one- third the sample suffer from other chronic
diseases.

More than half (58.1%) of the sample tell the beauty shop owner about the disease
and (80.6%) tell the dentist or the first-aid man when they were injured. On the other
hand, only (35.7%) do tell their friends about their disease when they were invited for
lunch, and 71.1% of the sample suffer from fatigue as a result of any simple effort and
60.5% suffer from loss of appetite. Only 21.1% of the sample used to take antibiotic
periodically and 39.5% do take analgesic continuously.

There are two cases declared that the disease transmitted to any member of their
family members. There are 26.3% of the sample suffer from rheumatic diseases, and
18.4% suffer hypertension or diabetes or metabolic diseases. Only 2.6% suffer from
sever flu, hormonal disorders or kidney disease. And none of the sample members has
suffered from excessive sensitivity
.
There are 3 patients (7.9%) suffer from an overactive or failure of any of the glands,
and 16 patients (42.1%) had any illnesses in the past six months.
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Table 4.3: Distribution of the study subjects by information about the disease
No.

(%)

Yes

0

0.0

No

38

100

Yes

2

5.3

No

36

Do you visit the
doctor periodically to
check on the health
status?
Are you doing lab
tests periodically for
liver functions?

Yes

37

97.4

No

1

2.6

Yes

37

97.4

No

1

2.6

Do you suffer from
other chronic
diseases?

Yes

13

No

Variables
Has the disease been
discovered since
birth?
Have you got the
appropriate vaccine
for the case?

Do you tell the
beauty shop owner
about your disease?

Do you tell dentist
about your disease?
If you injured, do
you tell the first-aid
man about your
disease?
Do you tell a friend
about your disease
when he invited you
for lunch?

Do you suffer from
fatigue as a result of
any simple effort?

Variables

No.

(%)

Do you suffer
from loss of
appetite?

Yes

23

60.5

No

15

39.5

Have you taken
Antibiotic
periodically
(once per
month)?

Yes

8

21.1

No

30

78.9

Have you taken
analgesic
continuously?

Yes

15

39.5

No

23

60.5

Have the disease
transmitted to
any member of
your family?

Yes

5

5.9

No

33

94.1

34.2

Sever Flu

1

2.6

25

65.8

1

2.6

Yes

18

58.1

Hormonal
disorders
Kidney
disease

1

2.6

No

13

41.9

Hypertension

7

18.4

Yes

25

80.6

0

0.0

No

6

19.4

7

18.4

Yes

25

80.6

Excessive
sensitivity
diabetes or
metabolic
diseases
Rheumatic
diseases

10

26.3

No

6

19.4

Anemia

2

5.3

Yes

10

35.7

Yes

3

7.9

No

18

64.3

No

35

92.1

Yes

27

71.1

Yes

16

42.1

No

11

28.9

No

22

57.9

94.7

Do you suffer
from any of the
following
diseases?

Do you suffer
from an
overactive or
failure of any of
the glands?
Have you had
any illnesses in
the past six
months, such as
colds or
tonsillitis?
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4.1.4 Description of Life Style
Few aspects of life style for sample subjects are explored and summarized as given in
Table 4.4. The majority (84.2%) of sample subjects are non smokers, and about half
of the sample (55.3%) practice sport activities, where 61.9% of them used to walk.
Only 28.9% of the sample subjects are following diet, where 72.7% of them are
following rather than herbal or nutritional expert prescriptions. The majority of those
following diet (90.9%) used to follow food diet.
There are 9 patients used to have more than three meals per day, among them about
two- thirds are having fruits for the snack.
Only 21.1% of the sample subjects used to have fast food. There are 34.2% used to
drink water only when they are thirsty. About half of the sample 52.6% have desserts
and 70.0% like to have the eastern sweet.
About two- thirds of the sample (63.2%) drink natural juice while (31.6%) drinks
soda, there are 58.3% of them prefer to drink coca cola.
Table 4.4: Distribution of the study subjects by information about life style

Variables

No.

(%)

Variables

No.

(%)

Are you a

Yes

6

15.8

Carboh.

0

0.0

smoker?

No

32

84.2

Proteins

0

0.0

Yes

21

55.3

Vegetables

3

33.3

No

17

44.7 (Snacks) have

Fruits

6

66.7

Walking

13

61.9

Desserts

2

22.2

Indoors

3

14.3

Nuts

2

22.2

practiced?

Sport Club

5

23.8

Yes

8

21.1

Followed any

Yes

11

28.9 fast meals?

No

30

78.9

Practice any
sport
activity?
What kind of
sport have
you

41

What kind of
light meals

you had?

Have you had

kind of diet?

what is the
source of diet
you
followed?

No

27

Herbal

1

diet?

9.1

How much

Do you drink

11

28.9

18.2 drink?

6 - 8 cups

12

31.6

from others

8

72.7

> 8 cups

2

5.3

Herbal

1

9.1

Yes

20

52.6

Food diet

10

90.9 desserts?

No

18

47.4

Weight red.

2

18.2

Chocolate

7

35.0

2

18.2 What kind of
desserts do

Homemade

6

30.0

Breakfast

8

21.1 you have?

Eastern

14

70.0

Snack 1

30

78.9

Western

1

5.0

Lunch

9

23.7 Do you have

Yes

12

31.6

Snack 2

37

97.4 Sodas drinks?

No

26

68.4

Dinner

12

31.6

Cola

7

58.3

Yes

24

Sodas do you

Sprite/ 7-

2

16.7

drink?

UP
3

25.0

expert

previous

eat?

4 - 6 cups

2

>2 of the

meal do you

34.2

water do you
Nutritional

Do you have

Med.

How many

13

thirst

mixture
What kind of

When

71.1

natural juice?
No

What kind of

14

63.2
36.8
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Apple

4.1.5 Description of food frequency
This subsection presents the characteristics of the food frequency among the sample
subjects as presented in Table 4.4.

All the sample members have bread in their food and 84.2% of them prefer the white
bread while none of them eat radda, feno or roasted bread, and 94.7% of those who
eat bread make it at home.

There are 92.1% of the sample eat rice, and 88.6% of them have peppered and 20.0%
of them have rice with vegetables. Furthermore, 57.9% of them add turmeric to rice
while 89.5% of them do not Soak rice before cooking. With respect to the cooking
means, all of them cook it with serge oil and none of them cook rice neither by with
butter nor ghee.

About half of the sample (55.3%) have macaroni, and 95.2% of them have it with
sauce. There are 22 sample members (57.9%) have maamole and 95.7% of them
prefer it with dates.

About 89.5% of the sample have potatoes and the majority prefer it either fried or
boiled.

All the sample members have meat, where 97.4% of them eat chicken, 60.5% eat beef
and 50% have Turkey. There are 76.9% of those having meat remove white fats from
meat and almost same percentage remove the skin.
Seventy three per cent (73.1%) of the sample eat beef organs, where more than 70%
of them eat kidney, lungs or spleen, while only 32.1% of them eat liver. Chest is the
most preferred part of poultry among the sample (76.3%), while the neck is the least

42

prefer part (15.8%). Poultry liver is the most preferred organ among sample (92.6%)
followed by quanes (88.9%) and then heart (74.1%).

About 40% of the sample eat tuna, and about 20% eat salamon, on the other hand, the
majority of sample (89.5%) eat fish where 77.1% prefer it fried.

There are 60.5% of the sample eat fries, where 52.2% of them use sunflower oil and
39.1% use corn oil and none of them use olive oil for frying. About 90% of them use
the oil either one or twice for frying.

There are 78.9% of the sample add spices to their food, while there are 5.3% of the
sample add salt on their food table.

Half of the sample eat pickles, 31.6% of the sample eat chips and 86.8% eat eggs,
where 87.9% eat the whole egg. There are 92.1% of the sample eat fruits, where
37.1% of them peel the fruit before eating, and 57.9% of the sample eat dried fruit,
65.8% eat avocado, while only 2.7% eat taro.

A total of 30 persons (81.1%) prefer to drink fruit juice, where 67.7% like fresh juice,
45.2% like the canned juice and 38.7% prefer the diluted juice.

There are 78.9% of the sample prefer having vegetable soup, and 86.8% like to eat
vegetable salad. Only 13.2% of the sample drink the green tea, and 23.7% of the
sample eat walnuts.

There are 47.4% of the sample eat almonds and same percentage eat green beans.
None of the sample members do eat artichokes.
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Table 4.5: Distribution of the study subjects by food frequency
No.

(%)

Yes

38

100

No

0

0.0

Wheat

7

18.4

White

32

84.2

Radda

0

0.0

Feno

0

0.0

Saj

1

2.6

Roasted

0

0.0

Homemade

36

94.7

Variables
Do you have
bread in your
food?

What kind of
bread do you
prefer?

Mechanism of
making bread?

Market

2

5.3

No.

(%)

Butter

0

0.0

Serge oil

35

100

Ghee

0

0.0

Yes

21

55.3

No

17

44.7

Cheese

1

4.8

Vegetables

3

14.3

Sauce

20

95.2

Soup

3

14.3

Yes

22

57.9

No

16

42.1

Nuts

0

0.0

Dates

22

95.7

Variables

Cooking rice
with?

Do you have
macaroni?

Like macaroni
with?

Do you have
cakes and
maamole?

Yes

35

92.1

No

3

7.9

Peppered

31

88.6

Walnuts

0

0.0

With noodles

2

5.7

34

89.5

With
vegetables

7

Do you have?
20.0 potatoes

Yes
No

4

10.5

Do you add
turmeric to
rice?

Yes

22

57.9

Fried

24

63.2

No

13

34.2

Mashed

2

5.3

Soak rice
before
cooking?

Yes

1

2.6

Boiled

25

65.8

No

34

89.5

Grilled

5

13.2

Do you have
rice in your
food?

Rice with?

Like maamole
with?

Have potatoes?
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Table 4.5 (continued I): Distribution of the study subjects by food frequency
No.

(%)

No.

(%)

Yes

38

100

Liver

25

92.6

No

0

0.0

Quanes

24

88.9

Chicken

37

97.4

Heart

20

74.1

Turkey

19

50.0

Yes

15

39.5

Do you eat
tuna?

Pigeon

4

10.5

No

23

60.5

Beef

23

60.5

Yes

8

21.6

Do you eat
salamon?

Mutton

14

36.8

No

29

78.4

Rabbits

0

0.0

Yes

34

89.5

20

76.9

Remove
white fats?

Yes

No

4

10.5

No

6

23.1

Fried

27

77.1

Eating beef
/lamb
organs?

Yes

19

73.1

Bioled

19

54.3

No

7

26.9

Grilled

0

0.0

Liver

9

32.1

Yes

23

60.5

Spleen

20

71.4

No

15

39.5

Lungs

20

71.4

Olive oil

0

0.0

Kidneys

23

82.1

Corn Oil

9

39.1

Yes

29

76.3

soy oil

2

8.7

No

9

23.7

sunflower
oil

12

52.2

Chest

29

76.3

Once

11

47.8

Wings

9

23.7

Twice

10

43.5

Thigh

16

42.1

Three
times

1

4.3

Neck

6

15.8

>3

1

4.3

Yes

30

78.9

Yes

2

5.3

No

8

21.1

No

36

94.7

Variables
Do you
have meat?

Kind of
meat?

Preferred
organs?

Remove
skin?

Preferred
part of
poultry?

Add spices
to your
food?

Variables

Preferred organ
of poultry?

Do you eat fish?

How do you like
fish?

Do you eat
fries?

Kind of oil
using in frying?

How many
times do you use
the oil for
frying?

Add salt to your
food table?
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Table 4.5 (continued II): Distribution of the study subjects by food frequency
No.

(%)

Yes

19

50.0

No

19

50.0

Yes

12

31.6

No

26

68.4

Yes

33

86.8

No

5

13.2

Yolk

1

3.0

White of an
egg

3

9.1

Whole egg

29

87.9

Yes

35

92.1

No

3

7.9

Peel fruit
before
eating?

Yes

13

37.1

No

22

62.9

Do you eat
the apple?

Yes

35

92.1

No

3

7.9

Yes

22

57.9

No

16

42.1

Yes

25

65.8

No

13

34.2

Yes

1

2.7

No

36

97.3

Yes

0

0.0

No

37

100

Variables
Do you eat
pickles?
Do you eat
chips?
Do you eat
eggs?
Part of egg
do you like?

Do you eat
fruit?

Do you eat
dried fruit?
Do you eat
avocado?
Do you eat
taro?
Do you eat
artichokes?

No.

(%)

Yes

30

81.1

No

7

18.9

diluted

12

38.7

Canned

14

45.2

Fresh

21

67.7

Yes

30

78.9

No

8

21.1

only once

22

73.3

only twice

5

16.7

> twice

3

10.0

Yes

33

86.8

No

5

13.2

only once

9

27.3

only twice

7

21.2

> twice

17

51.5

Yes

5

13.2

No

33

86.8

Yes

9

23.7

No

29

76.3

Yes

18

47.4

No

20

52.6

Yes

18

47.4

No

20

52.6

Variables
Do you prefer to
drink fruit juice?

Do you like to
drink it?

Do you prefer
eating vegetable
soup?

Having
vegetable soup?

Do you eat
vegetable salad?
How often do
you eat
vegetable salad
a week?
Do you drink
green tea?
Do you eat
walnuts?
Do you eat
almonds?
Do you eat the
green beans?
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4.1.6 Description of Anthropometry Measurements
Five anthropometry measurements were recorded for the sample and they were
classified into several groups according the normal ranges as given in Table 4.7
Table 4.6: Distribution of the study subjects by Anthropometry Measurements
Variable

BMI

Waist (cm)
Hip circumference
(cm)
Ratio of Waist/Hip

Percentage

Healthy

(18.5-24.9)

13

34.2%

Overweight

(25-29.9)

11

28.9%

Obese class 1

(30-34.9)

11

28.9%

Obese class 2

(35-39.9)

1

2.6%

Obese class 3

(  40)

2

5.3%

12

31.6%

Not Normal

26

68.4%

M (94-105), F(97-108)

16

42.1%

Not Normal

22

57.9%

Normal, M (0.87-0.99), F(0.76-0.84)

13

34.2%

25

65.8%

4

10.5%

M(26–29), F(26–28.5)

13

34.2%

Not Normal

21

55.3%

0

0%

38

100.0%

Normal

M (83-98), F(78-91)

Normal,

circumference

Not Normal

The upper mid-arm Malnutrition
muscle circumference Normal,
(cm)
TSF

n

Normal,

(20 - 25.9)

M (11-12.5), F(15-16.5)
Not Normal

Results in Table 4.6 show that 34.2% are classified to be healthy based on their BMI.
There are 31.6% of the sample have normal waist, 42.1% have normal hip
circumference and 34.2% have a normal ratio of waist and hip circumference, 34.2%
of the sample have normal upper mid-arm muscle circumference. On the other hand,
there is no one has a normal TSF values.
From the results given in Table 4.7, we may conclude that about one- third of the
sample are having normal anthropometry measurements.
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4.1.7 Description of biochemical variables
There are nine biochemical variables were measured and classified in Table 4.7
according to the normal values. Results in Table 4.7 show that there are 52.6% of the
sample has normal values of AST, 71.1% have normal values of ALT, 86.8% have
normal values of Total bilirubin, and 89.5% have normal values of albumin and Total
protein.
There are 15.8% of the sample have a normal values of Zn, on the other hand, there
are 94.7% of the sample have normal values of Na and none of the sample has
abnormal values of K. Moreover, the percentage of persons with normal Iron values is
89.5%.
Table 4.7: Distribution of the study subjects by biochemical variables
Biochemical Variable
AST (SGOT) (U/L)

Normal,

M (0.0 – 37.0) F (0.0-31.0)

Not Normal
ALT (SGPT) (U/L)

Normal,

M (0.0- 41.0) F (0.0- 31.0)

Not Normal
Total Bilirubin

Normal ,

(mg/dL)

Not Normal

Albumin (g/dL)

Normal,

(0.2- 1.0)

(3.5- 5.0)

Not Normal
Total Protien (g/dL) Normal,

(6.6- 8.8)

Not Normal
Zn (Mg/dL)

Normal,

(68.0- 107.0)

Not Normal
Na (mmoL/L)

Normal,

(135.0- 155.0)

Not Normal
K (mmoL/L)

Normal,

(3.6- 5.5)

Not Normal
Iron (Ng/dL)

Normal,

M (65-175) F (40- 150)

Not Normal

48

n

Percentage

20

52.6%

18

47.4%

27

71.1%

11

28.9%

33

86.8%

5

13.2%

34

89.5%

4

10.5%

34

89.5%

4

10.5%

6

15.8%

32

84.2%

36

94.7%

2

5.3%

38

100.0%

0

0%

34

89.5%

4

10.5%

4.2 Inferential Analysis
This section deals with the problem of testing the hypothesis regarding the association
between the biochemical and anthropometric measurements and some of the personal
variables.
Throughout this section, some of the results of the association are listed, while the
other where conducted by the researcher but due to the insignificance association they
are not reported.

4.2.1 Association with Personal Information
Table 4.8 presents the results of testing possible association between the place of
residence and two biochemical variables, namely AST and ALT associated with Chisquared test of association. The results show that there is insignificant association at
0.05 level of significance.
Table 4.8: Distribution of patients according to their place of residence and
biochemical variables
Place of residence
Khan Younis
Rafah
Biochemical Variable

pvalue

No. (%)

No. (%)

Test

11 (28.9%)

9 (23.7%)

value
2.88

0.112

Not Normal

5 (13.2%)

13 (34.2%)

Normal

13 (34.2%)

14 (36.8%)
1.444#

0.296

Normal
AST

ALT
Not Normal

16 (42.1%)

# Fisher exact test.
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22 (57.9%)

Table 4.9 presents the result of testing possible association between the monthly
income and a set of biochemical variables associated with the Fisher exact test. The
results show that there is insignificant association between the monthly income and
the biochemical variables at 0.05 level of significance.
Table 4.9: Distribution of patients according to their monthly income and
biochemical variables
Monthly income
30004500

ALT
(SGPT)
(U/L)

Total
Bilirubin
(mg/dL)

Albumin
(g/dL)

Total
Protien
(g/dL)
Zn
(mg/dL)

> 4500

15003000

AST
(SGOT)
(U/L)

< 1500
No. (%)

No. (%)

No. (%)

No. (%)

Normal

13
(65.0%)

4
(20.0%)

2
(10.0%)

1 (5.0%)

Not
Normal

13
(72.2%)

3
(16.7%)

2
(11.1%)

0 (0.0%)

Normal

19
(70.4%)

4
(14.8%)

3
(11.1%)

1 (3.7%)

Not
Normal

7
(63.6%)

3
(27.3%)

1 (9.1%)

0 (0.0%)

Normal

22
(66.7%)

6
(18.2%)

4
(12.1%)

1 (3.0%)

Not
Normal

4
(80.0%)

1
(20.0%)

0 (0.0%)

0 (0.0%)

Normal

23
(67.6%)

6
(17.6%)

4
(11.8%)

1(2.9%)

Not
Normal

3
(75.0%)

1
(25.0%)

0 (0.0%)

0 (0.0%)

Normal

24
(70.6%)

5
(14.7%)

4
(11.8%)

1(2.9%)

Not
Normal

2
(50.0%)

2
(50.0%)

0 (0.0%)

0 (0.0%)

Normal

5
(83.3%)

0 (0.0%)

0 (0.0%)

1
(16.7%)

Biochemical Variables
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Test
value

pvalue

1.166

1.000

1.418

0.891

1.177

1.000

1.421

1.000

3.383

0.287

5.061

0.141

Not
Normal

21
(65.6%)

7
(21.9%)

4
(12.5%)

0 (0.0%)

Normal

24
(66.7%)

7
(19.4%)

4(11.1%)

1 (2.8%)

Na
(mmoL/L) Not
Normal
Normal
K
(mmoL/L) Not
Normal
Iron
(Ng/dL)

2
(100.0%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

26
(68.4%)

7
(18.4%)

4
(10.5%)

1 (2.6%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

Normal

22
(64.7%)

7
(20.6%)

4
(11.8%)

1 (2.9%)

Not
Normal

4
(100.0%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

2.072

1.000

-

-

1.815

0.753

# Fisher exact test.

4.2.2 Association with Demographical information
Table 4.10 presents the results of testing possible association between the water type
and two biochemical variables, namely AST and ALT associated with Fisher exact
test. The results show that there is insignificant association between the type of water
and biochemical variables at 0.05 level of significance.
Table 4.10: Distribution of patients according to water type and biochemical
variables
Type of water
filter in
your home

buy
mineral
water

ALT
(SGPT)

filling cars

AST
(SGOT)

Municipal
water

Biochemical Variables

No. (%)

No. (%)

No. (%)

No. (%)

Normal

2 (10.0%)

17 (85.0%)

1 (5.0%)

0 (5.0%)

Not Normal

2 (11.1%)

12 (66.7%)

3 (16.7%)

1(5.6%)

Normal

3 (11.1%)

20 (74.1%)

3 (11.1%)

1 (3.7%)

Not Normal

1 (9.1%)

9(81.8%)

1 (9.1%)

0 (0.0%)
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Test
value

pvalue

2.740

0.525

0.761

1.000

4.2.3 Association with Disease information
Table 4.11 presents the results of testing possible association between the status of
getting the appropriate vaccine and two biochemical variables, namely AST and ALT
associated with Chi-squared test. The results show that there is insignificant
association between the status of vaccination and biochemical variables at 0.05 level
of significance.
Table 4.11: Distribution of patients according to the vaccination and biochemical
variables
Have you got the appropriate vaccine for
the case?
Biochemical Variables

AST
(SGOT)

ALT
(SGPT)

Normal

Test

Yes

No

Total

No. (%)

No. (%)

No. (%)

2 (10.0%)

18 (90.0%)

20 (52.6%)

Not Normal

0 (0.0%)

18 (100.0%)

18 (47.4%)

Normal

2 (7.4%)

25 (92.6%)

27 (71.1%)

11 (100.0%)

11 (28.9%)

Not Normal

0 (0.0%)
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value

p-value

2.667

0.488

0.837

0.578

Table 4.12 presents the result of testing possible association between the status of
doing lab tests for liver functions and a set of biochemical variables associated with
the Fisher exact test. The results show that there is insignificant association between
the status of doing lab tests for liver functions and the biochemical variables at 0.05
level of significance.
Table 4.12: Distribution of patients according to the doing lab tests and biochemical
variables
Are you doing lab tests periodically for
liver functions?
Biochemical Variables

Yes

No

Total

p-value

value
No. (%)

No. (%)

No. (%)

AST
(SGOT)
(U/L)
ALT
(SGPT)
(U/L)
Total
Bilirubin
(mg/dL)
Albumin
(g/dL)

Normal

19 (95.0%)

1 (5.0%)

20 (52.6%)

Not Normal

18 (100.0%)

0 (0.0%)

18 (47.4%)

Normal

26 (96.3%)

1(3.7%)

27 (71.1%)

Not Normal

11 (100.0%)

0 (0.0%)

11 (28.9%)

Normal

32 (97.0%)

1 (3.0%)

33 (86.8%)

Not Normal

5 (100.0%)

0 (0.0%)

5 (13.2%)

Normal

33 (97.1%)

1 (2.9%)

34 (89.5%)

Not Normal

4 (100.0%)

0 (0.0%)

4 (10.5%)

Total
Protien
(g/dL)

Normal

33 (97.1%)

1 (2.9%)

34 (89.5%)

Not Normal

4 (100.0%)

0 (0.0%)

4 (10.5%)

Zn
(mg/dL)

Normal

6 (100.0%)

0 (0.0%)

6 (15.8%)

Not Normal

31 (96.9%)

1 (3.1%)

32 (84.2%)

Normal
Na
(mmoL/L)
Not Normal

35 (97.2%)

1 (2.8%)

36 (94.7%)

2 (100.0%)

0 (0.0%)

2 (5.3%)

Normal
K
(mmoL/L)
Not Normal

37 (97.4%)

1 (2.6%)

38 (100%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

Normal

33 (97.1%)

1 (2.9%)

34 (89.5%)

Not Normal

4 (100.0%)

0 (0.0%)

4 (10.5%)

Iron
(Ng/dL)

Test
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1.308

1.000

0.694

1.000

0.286

1.000

0.226

1.000

0.226

1.000

0.349

1.000

0.110

1.000

-

-

0.226

1.000

Table 4.13 presents the result of testing possible association between the status of
taking antibiotics periodically and a set of biochemical variables associated with the
Chi-squared test. The results show that there is insignificant association between the
status of taking antibiotics and the biochemical variables at 0.05 level of significance.
Table 4.13: Distribution of patients according to the having antibiotic and
biochemical variables
Taken Antibiotic periodically
Yes

No

Total

No. (%)

No. (%)

No. (%)

Biochemical Variables

AST
(SGOT)
(U/L)
ALT
(SGPT)
(U/L)
Total
Bilirubin
(mg/dL)
Albumin
(g/dL)

Normal

5 (25.0%)

15 (75.0%)

20 (52.6%)

Not Normal

3 (16.7%)

15 (83.3%)

18 (47.4%)

Normal

7 (25.9%)

20 (74.1%)

27 (71.1%)

Not Normal

1 (9.1%)

10 (90.9%)

11 (28.9%)

Normal

6 (18.2%)

27 (81.8%)

33 (86.8%)

Not Normal

2 (40.0%)

3 (60.0%)

5 (13.2%)

Normal

7 (20.6%)

27 (79.4%)

34 (89.5%)

Not Normal

1 (25.0%)

3 (75.0%)

4 (10.5%)

Total
Protien
(g/dL)
Zn (mg/dL)

Normal

8 (23.5%)

26 (76.5%)

34 (89.5%)

Not Normal

0 (0.0%)

4 (100.0%)

4 (10.5%)

Normal

1 (16.7%)

5 (83.3%)

6 (15.8%)

Not Normal

7 (21.9%)

25 (78.1%)

32 (84.2%)

Na
(mmoL/L)

Normal

8 (22.2%)

28 (77.8%)

36 (94.7%)

Not Normal

0 (0.0%)

2 (100.0%)

2 (5.3%)

K
(mmoL/L)

Normal

8 (21.1%)

30 (78.9%)

38 (100%)

Not Normal

0 (0.0%)

0 (0.0%)

0 (0.0%)

Iron
(Ng/dL)

Normal

8 (23.5%)

26 (76.5%)

34 (89.5%)

Not Normal

0 (0.0%)

4 (100.0%)
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4 (10.5%)

Test
value

p-value

0.400

0.697

1.508

0.395

1.090

0.279

0.040

1.00

2.013

0.395

0.086

1.00

0.975

1.00

-

-

2.013

0.560

Table 4.14 presents the result of testing possible association between the status of
taking analgesic continuously and a set of biochemical variables associated with the
Chi-squared test. The results show that there is insignificant association between the
status of taking analgesic and the biochemical variables at 0.05 level of significance,
except for the Zn where there is a significant association between the status of Zn and
the status of taking analgesic at 0.05 level of significance.
Table 4.14: Distribution of patients according to the taking analgesic and
biochemical variables
Taking analgesic
Yes

No

Total

No. (%)

No. (%)

No. (%)

Normal

9 (45.0%)

11 (55.0%)

20 (52.6%)

Not Normal

6 (33.3%)

12 (66.7%)

18 (47.4%)

Normal

11 (40.7%)

16 (59.3%)

27 (71.1%)

Not Normal

4 (36.4%)

7 (63.6%)

11 (28.9%)

Normal

13 (39.4%)

20 (60.6%)

33 (86.8%)

Not Normal

2 (40.0%)

3 (60.0%)

5 (13.2%)

Normal

13 (38.2%)

21(61.8%)

34 (89.5%)

Not Normal

2 (50.0%)

2 (50.0%)

4 (10.5%)

Normal

14 (41.2%)

20 (58.8%)

34 (89.5%)

Not Normal

1 (25.0%)

3 (75.0%)

4 (10.5%)

Normal

0 (0.0%)

6 (100.0%)

6 (15.8%)

Not Normal

15 (46.9%)

17 (53.1%)

32 (84.2%)

Normal

15 (41.7%)

21 (58.3%)

36 (94.7%)

0 (0.0%)

2 (100.0%)

2 (5.3%)

15 (39.5%)

23 (60.5%)

38 (100%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

Normal

14 (41.2%)

20 (58.8%)

34 (89.5%)

Not Normal

1 (25.0%)

3 (75.0%)

4 (10.5%)

Biochemical Variables

AST (SGOT) (U/L)

ALT (SGPT) (U/L)

Total Bilirubin
(mg/dL)
Albumin (g/dL)

Total Protien
(g/dL)
Zn (mg/dL)

Na (mmoL/L)

Not Normal
K (mmoL/L)

Normal
Not Normal

Iron (Ng/dL)

.* Statistically significant at 0.05 level of significance.
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Test
value

p-value

0.542

0.522

0.063

1.00

0.001

1.000

0.203

1.000

0.414

0.640

6.746

0.038*

2.080

0.509

-

-

0.414

0.640

4.2.4 Association with Life Style
Table 4.15 presents the result of testing possible association between the status of
smoking status and a set of biochemical variables associated with the Fisher exact
test. The results show that there is insignificant association between the status of
smoking status and the biochemical variables at 0.05 level of significance, except for
the AST where there is a significant association between the status of AST and the
smoking status at 0.05 level of significance.

Table 4.15: Distribution of patients according to smoking status and biochemical
variables
Smoking Status
Negative
Biochemical Variables

AST
(SGOT)

Normal
Not Normal

Yes

(SGPT)

Normal
Not Normal

Normal

No. (%)

No. (%)

No. (%)

1 (5.0%)

13 (65.0%)

6 (30.0%)

20 (52.6%)

5

4(14.8%)
2

(mg/dL)
Albumin

Not Normal
Normal

0 (0.0%)
6
(17.6%)

(g/dL)
Not Normal
Total

6
(18.2%)

Bilirubin

Normal

Test

smoker

No. (%)

(18.2%)

Total

pvalue

value

(27.8%)

ALT

No

Total

12 (66.7%)

1 (5.6%)

16 (59.3%)

7(25.9%)

9(81.8%)

0 (0.0%)

21 (63.6%)

6(18.2%)

18 (47.4%)

0.05*

3.509

0.187

0.814

0.808

0.776

1.00

1.258

0.595

27 (71.1%)
11 (28.9%)

33 (86.8%)

4 (80.0%)

1 (20.0%)

5 (13.2%)

22 (64.7%)

6 (17.6%)

34 (89.5%)

0(0.0%)

3 (75.0%)

1 (25.0%)

4 (10.5%)

6

21 (61.8%)

7 (20.6%)

34 (89.5%)

56

5.854

(17.6%)

Protien
(g/dL)
Zn
(mg/dL)

Not Normal

0 (0.0%)

4(100.0%)

0 (0.0%)

4 (10.5%)

Normal

2(33.3%)

2 (33.3%)

2 (33.3%)

6 (15.8%)

23 (71.9%)

5 (15.6%)

32 (84.2%)

24(66.7%)

7 (19.4%)

36 (94.7%)

Not Normal

4
(12.5%)

Normal

Na

5
(13.9%)

(mmoL/L)
Not Normal

1
(50.0%)

K
(mmoL/L)

0 (0.0%)

2 (5.3%)

Normal

6(15.8%)

25 (65.8%)

7 (18.4%)

38 (100%)

Not Normal

0 (0.0%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

23 (67.6%)

6 (17.6%)

34 (89.5%)

Normal

Iron

1 (50.0%)

5
(14.7%)

(Ng/dL)
Not Normal

1
(25.0%)

2 (50.0%)

1 (25.0%)

.* Statistically significant at 0.05 level of significance.
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4 (10.5%)

3.790

0.136

2.092

0.324

-

-

1.266

0.424

Table 4.16 gives the results of testing possible association between the status of
following diet and two biochemical variables, namely AST and ALT associated with
Chi-squared test. The results show that there is insignificant association between the
status of following diet and biochemical variables at 0.05 level of significance.
Table 4.16: Distribution of patients according to status of following diet and
biochemical variables
Following diet
Biochemical Variables

Yes

No

Total

Test
value

AST (SGOT)
(U/L)

ALT (SGPT)
(U/L)

Normal

No. (%)

No. (%)

No. (%)

7 (25.9%)

20 (74.1%)

20 (52.6%)

Not Normal

4 (36.4%)

7(63.6%)

18 (47.4%)

Normal

6 (30.0%)

14 (70.0%)

27 (71.1%)

Not Normal

5 (27.8%)

13 (72.2%)
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11 (28.9%)

pvalue

0.404

0.696

0.023

1.00

4.2.5 Association with Food Frequency
Table 4.17 gives the results of testing possible association between the frequency of
drinking water and two biochemical variables, namely AST and ALT associated with
the Fisher exact test. The results show that there is a significant association between
the frequency of drinking water and AST at 0.1 level of significance, and there is
insignificant association between the frequency of drinking water and ALT at 0.05
level of significance.

Table 4.17: Distribution of patients according to frequency of drinking water and
biochemical variables
Drinking water
Biochemical
Variables

When
thirsty

4 - 6 cups

6-8
cups

No. (%)

No. (%)

No. (%)

Normal

10 (50.0%)

6 (30.0%)

4 (20.0%)

0 (0.0%)

AST

Not
Normal

3 (16.7%)

5 (27.8%)

8 (44.4%)

2 (11.1%)

ALT

Normal

11 (40.7%)

8 (29.6%)

8 (29.6%)

0 (0.0%)

Not
Normal

2 (18.2%)

3 (27.3%)

4 (36.4%)

2 (18.2%)

>8 cups
No. (%)

.** Statistically significant at 0.10 level of significance.
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Total

Test
value

pvalue

6.63

0.066**

5.21

0.133

No. (%)
20 (52.6%)
18 (47.4%)

27 (71.1%)
11 (28.9%)

4.2.5 Association with Anthropometry Measurements
Table 4.18 presents the result of testing possible association between the status of
AST and classes of set of anthropometry measurements associated with the test
statistics values. The results show that there is insignificant association between the
status of AST and the anthropometry measurements at 0.05 level of significance.
Table 4.18: Distribution of patients according to the Anthropometry classes and AST
status.
AST (SGOT)

BMI

Waist (cm)
Hip circumference (cm)
Ratio of Waist/ Hip
circumference
The upper mid-arm
muscle circumference
(cm)
TSF

Test
pvalue value

Normal

Not
Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

7 (53.8%)

6 (46.2%) 13 (34.2%)

Overweight

7 (63.6%)

4 (36.4%) 11 (28.8%)

Obese class 1

5 (45.5%)

6 (54.5%) 11 (28.8%) 2.112

Obese class 2

0 (0.0%)

1 (100.0%)

1 (2.6%)

Obese class

1 (50.0%)

1 (50.0%)

2 (5.3%)

Normal

7 (58.3%)

5 (41.7%)

12 (31.6)

Anthropometry Measurements

Not Normal
Normal
Not Normal
Normal

13 (50.0%) 13 (50.0%) 26 (68.4%)
10 (62.5%)

6 (37.5%) 16 (42.1%)

10 (45.5%) 12 (54.5%) 22 (57.9%)
7 (53.8%)

6 (46.2%) 13 (34.2%)

0.230

0.632

1.087

0.342

0.012

1.00

0.415

Not Normal

13 (52.0%) 12 (48.0%) 25 (65.8%)

Malnutrition

5 (38.5%)

8 (61.5%) 13 (34.2%)

Normal

12 (57.1%)

9 (42.9%) 21 (55.3%) 1.944

Not Normal

3 (75.0%)

1 (25.0%)

Normal
Not Normal

4 (10.5%)

20 (52.6%) 18 (47.4%) 38 (100%)
0 (0.0%)
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0 (0.0%)

0.864

0 (0.0%)

-

-

Table 4.19 presents the result of testing possible association between the status of
ALT and classes of set of anthropometry measurements associated with the test
statistics values. The results show that there is insignificant association between the
status of ALT and the anthropometry measurements at 0.05 level of significance.
Table 4.19: Distribution of patients according to the Anthropometry classes and ALT
status.
ALT (SGOT)
Anthropometry
Measurements

Normal

Not
Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

9 (69.2%)

4 (30.8%)

13 (34.2%)

Overweight

8 (72.7%)

3 (27.3%)

11 (28.8%)

Obese class 1

9 (81.8%)

2 (18.2%)

11 (28.8%) 3.617

Obese class 2

0 (0.0%)

1 (100.0%)

1 (2.6%)

Obese class

1 (50.0%)

1 (50.0%)

2 (5.3%)

Normal

7 (58.3%)

5 (41.7%)

12 (31.6)

Not Normal

20 (76.9%)

6 (23.1%)

26 (68.4%)

Normal
Hip
circumference Not Normal
(cm)

12 (75.0%)

4 (25.0%)

16 (42.1%)

15 (68.2%)

7 (31.8%)

Normal
Ratio of
Waist/ Hip Not Normal
circumference

9 (69.2%)

4 (30.8%)

18 (72.0%)

7 (28.0%)

9 (69.2%)

4 (30.8%)

13 (34.2%)

14 (66.7%)

7 (33.3%)

21 (55.3%)

BMI

Waist (cm)

The upper Malnutrition
mid-arm Normal
muscle
Not Normal
circumference
(cm)
TSF

Normal
Not Normal

p-value

0.490

1.336

0.272

22 (57.9%) 0.211

0.729

13 (34.2%)
25 (65.8%) 0.032

4 (10.5%)
4 (100.0%)

Test
value

1.00

1.474

0.523

-

-

0 (0.0%)

20 (52.6%) 18 (47.4%)
0 (0.0%)

0 (0.0%)

61

38 (100%)
0 (0.0%)

Table 4.20 presents the result of testing possible association between the status of
Bilirubin and classes of set of anthropometry measurements associated with the test
statistics values. The results show that there is insignificant association between the
status of Bilirubin and the anthropometry measurements at 0.05 level of significance,
except for the BMI and the waist at 0.1 and 0.05 level of significance, respectively
Table 4.20: Distribution of patients according to the Anthropometry classes and
Bilirubin status.
Bilirubin
Test
value

p-value

1 (9.1%)

11 (28.8%)

7 (63.6%)

4 (36.4%)

11 (28.8%) 8.470

0.076**

Obese class 2 1 (100.0%)

0 (0.0%)

1 (2.6%)

Normal

Not
Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

13 (100.0%)

0 (0.0%)

13 (34.2%)

Overweight

10 (90.9%)

Obese class 1

Anthropometry Measurements

BMI

Obese class

2 (100.0%)

0 (0.0%)

2 (5.3%)

Normal

12 (100.0%)

0 (0.0%)

12 (31.6)

Not Normal

21 (80.8%)

5 (19.2%)

26 (68.4%)

Normal

15 (93.8%)

1 (6.2%)

16 (42.1%)

Not Normal

18 (81.8%)

4 (18.2%)

22 (57.9%)

Normal
Ratio of Waist/ Hip
circumference
Not Normal

11 (84.6%)

2 (15.4%)

13 (34.2%)

22 (88.0%)

3 (12.0%)

25 (65.8%)

The upper mid- Malnutrition
Normal
arm muscle
circumference (cm) Not Normal

11 (84.6%)

Waist (cm)
Hip circumference
(cm)

TSF

Normal

4.136

0.042*

1.249

0.374

0.084

1.00

2 (15.4%)

13 (34.2%)

18 (85.7%)

3 (14.3%)

21 (55.3%) 0.458

1.00

4 (100.0%)

0 (0.0%)

4 (10.5%)

27 (71.1%) 11 (28.9%)

0 (0.0%)
0 (0.0%)
Not Normal
.* Statistically significant at 0.05 level of significance.

** Statistically significant at 0.10 level of significance.
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38 (100%)
0 (0.0%)

-

-

Table 4.21 presents the result of testing possible association between the status of
Albumin and classes of set of anthropometry measurements associated with the test
statistics values. The results show that there is insignificant association between the
status of Albumin and the anthropometry measurements at 0.05 level of significance,
except for the Ratio of Waist/ Hip circumference at 0.1 level of significance.
Table 4.21: Distribution of patients according to the Anthropometry classes and
Albumin status.
Albumin

BMI

Waist (cm)
Hip
circumference
(cm)
Ratio of
Waist/ Hip
circumference
The upper
mid-arm
muscle
circumference
(cm)
TSF

Test
value

Normal

Not
Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

11 (84.6%)

2 (15.4%)

13 (34.2%)

Overweight

10 (90.9%)

1 (9.1%)

11 (28.8%)

Obese class 1

10 (90.9%)

1 (9.1%)

11 (28.8%) 1.796

Obese class 2

1 (100.0%)

0 (0.0%)

1 (2.6%)

Obese class

2 (100.0%)

0 (0.0%)

2 (5.3%)

Normal

10 (83.3%)

2 (16.7%)

12 (31.6)

Not Normal

24 (92.3%)

2 (7.7%)

26 (68.4%)

Normal

15 (93.8%)

1 (6.2%)

16 (42.1%)

Not Normal

19 (86.4%)

3 (13.6%)

Normal

10 (76.9%)

3 (23.1%)

Not Normal

24 (96.0%)

1 (4.0%)

Malnutrition

10 (76.9%)

3 (23.1%)

13 (34.2%)

Normal

20 (95.2%)

1 (4.8%)

21 (55.3%)

Anthropometry Measurements

4 (100.0%)

0 (0.0%)

Normal

34 (89.5%)

4 (10.5%)

0 (0.0%)
0 (0.0%)
Not Normal
.** Statistically significant at 0.10 level of significance.
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1.00

0.658

0.577

22 (57.9%) 0.567

0.627

13 (34.2%)
25 (65.8%) 3.313

4 (10.5%)

Not Normal

p-value

0.077**

2.709

0.307

-

-

38 (100%)
0 (0.0%)

Table 4.22 presents the result of testing possible association between the status of
total Protein and classes of set of anthropometry measurements associated with the
test statistics values. The results show that there is insignificant association between
the status of total Protein and the anthropometry measurements at 0.05 level of
significance.
Table 4.22: Distribution of patients according to the Anthropometry classes and Total
Protein status.
Total Protein
Test
value

Normal

Not
Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

11 (84.6%)

2 (15.4%)

13 (34.2%)

Overweight

10 (90.9%)

1 (9.1%)

11 (28.8%)

Obese class 1

11 (100.0%)

0 (0.0%)

11 (28.8%) 5.205

Obese class 2

1 (100.0%)

0 (0.0%)

1 (2.6%)

Obese class

1 (50.0%)

1 (50.0%)

2 (5.3%)

Normal

11 (91.7%)

1 (8.3%)

12 (31.6)

Not Normal

23 (88.5%)

3 (11.5%)

26 (68.4%)

Normal

16 (100.0%)

0 (0.0%)

16 (42.1%)

Not Normal

18 (81.8%)

4 (18.2%)

Normal

11 (84.6%)

2 (15.4%)

Not Normal

23 (92.0%)

2 (8.0%)

Malnutrition
The upper
mid-arm
Normal
muscle
circumference Not Normal
(cm)

12 (92.3%)

1 (7.7%)

13 (34.2%)

19 (90.5%)

2 (9.5%)

21 (55.3%)

Anthropometry
Measurements

BMI

Waist (cm)
Hip
circumference
(cm)
Ratio of
Waist/ Hip
circumference

TSF

0.267

0.093

1.00

22 (57.9%) 4.712

0.124

13 (34.2%)
25 (65.8%) 0.473

4 (10.5%)
3 (75.0%)

1 (25.0%)

Normal

34 (89.5%)

4 (10.5%)

38 (100%)

Not Normal

0 (0.0%)

0 (0.0%)

0 (0.0%)

64

p-value

0.492

1.513

0.544

-

-

Table 4.23 presents the result of testing possible association between the status of Zn
and classes of set of anthropometry measurements associated with the test statistics
values. The results show that there is insignificant association between the status of
Zn and the anthropometry measurements at 0.05 level of significance.
Table 4.23: Distribution of patients according to the Anthropometry classes and Zn
status.
Zn
Anthropometry Measurements

Not

Normal

Normal

Test
Total

value

No. (%)

No. (%)

No. (%)

3 (23.1%)

10 (76.9%)

13 (34.2%)

Overweight

1 (9.1%)

10 (90.9%)

11 (28.8%)

Obese class 1

2 (18.2%)

9 (81.8%)

11 (28.8%) 1.842

Obese class 2

0 (0.0%)

1 (100.0%)

1 (2.6%)

Obese class

0 (0.0%)

2 (100.0%)

2 (5.3%)

Normal

2 (16.7%)

10 (83.3%)

12 (31.6)

Not Normal

4 (15.4%)

22 (84.6%)

26 (68.4%)

Normal

1 (6.2%)

15 (93.8%)

16 (42.1%)

circumference Not Normal
(cm)

5 (22.7%)

17 (77.3%)

Ratio of Waist/ Normal

3 (23.1%)

10 (76.9%)

3 (12.0%)

22 (88.0%)

3 (23.1%)

10 (76.9%)

13 (34.2%)

2 (9.5%)

19 (90.5%)

21 (55.3%)

1 (25.0%)

3 (75.0%)

6 (15.8%)

32 (84.2%)

38 (100%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

Healthy

BMI

Waist (cm)
Hip

Hip

Not Normal

circumference
The upper mid- Malnutrition
arm muscle
circumference

Normal
Not Normal

(cm)
Normal
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0.985

0.01

1.00

22 (57.9%) 2.085

0.217

13 (34.2%)
25 (65.8%) 0.757

0.643

1.885

0.334

-

-

4 (10.5%)

TSF
Not Normal

p-value

Table 4.24 presents the result of testing possible association between the status of Na
and classes of set of anthropometry measurements associated with the test statistics
values. The results show that there is insignificant association between the status of
Zn and the anthropometry measurements at 0.05 level of significance.
Table 4.24: Distribution of patients according to the Anthropometry classes and Na
status.
Na
Anthropometry

Normal

Not Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

12 (92.3%)

1 (7.7%)

13 (34.2%)

Overweight

10 (90.9%)

1 (9.1%)

11 (28.8%)

Obese class 1

11 (100.0%)

0 (0.0%)

11 (28.8%)

Obese class 2

1 (100.0%)

0 (0.0%)

1 (2.6%)

Obese class

2 (100.0%)

0 (0.0%)

2 (5.3%)

Normal

11 (91.7%)

1 (8.3%)

12 (31.6)

Not Normal

25 (96.2%)

1 (3.8%)

26 (68.4%)

Normal

15 (93.8%)

1 (6.2%)

16 (42.1%)

Not Normal

21 (95.5%)

1 (4.5%)

Normal

13 (100.0%)

0 (0.0%)

Not Normal

23 (92.0%)

2 (8.0%)

The upper

Malnutrition

11 (84.6%)

2 (15.4%)

13 (34.2%)

mid-arm

Normal

21 (100.0%)

0 (0.0%)

21 (55.3%)

Measurements

BMI

Waist (cm)
Hip
circumference
(cm)
Ratio of
Waist/ Hip
circumference

muscle

22 (57.9%)

25 (65.8%)

4 (100.0%)

0 (0.0%)

Normal

36 (94.7%)

2 (5.3%)

38 (100%)

Not Normal

0 (0.0%)

0 (0.0%)

0 (0.0%)

TSF
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value

pvalue

3.411

1.00

0.309

1.00

0.053

1.00

1.732

0.538

3.360

0.193

-

-

13 (34.2%)

4 (10.5%)

circumference Not Normal
(cm)

Test

Table 4.25 presents the result of testing possible association between the status of Iron
and classes of set of anthropometry measurements associated with the test statistics
values. The results show that there is insignificant association between the status of
Iron and the anthropometry measurements at 0.05 level of significance, except for the
Ratio of Waist/ Hip circumference at 0.1 level of significance.
Table 4.25: Distribution of patients according to the Anthropometry classes and Iron
status.
Iron
Anthropometry Measurements

Normal

Not Normal

Total

No. (%)

No. (%)

No. (%)

Healthy

10 (76.9%)

3 (23.1%)

13 (34.2%)

Overweight

11 (100.0%)

0 (0.0%)

11 (28.8%)

Obese class 1

10 (90.9%)

1 (9.1%)

11 (28.8%)

Obese class 2

1 (100.0%)

0 (0.0%)

1 (2.6%)

Obese class

2 (100.0%)

0 (0.0%)

2 (5.3%)

Normal

12 (100.0%)

0 (0.0%)

12 (31.6)

Not Normal

26 (100.0%)

0 (0.0%)

26 (68.4%)

Normal

10 (83.3%)

2 (16.7%)

16 (42.1%)

Not Normal

24 (92.3%)

2 (7.7%)

Normal

10 (76.9%)

3 (23.1%)

Not Normal

24 (96.0%)

1 (4.0%)

The upper

Malnutrition

11 (84.6%)

2 (15.4%)

13 (34.2%)

mid-arm

Normal

19 (90.5%)

2(9.5%)

21 (55.3%)

BMI

Waist (cm)
Hip
circumference
(cm)
Ratio of Waist/
Hip
circumference

muscle
circumference

22 (57.9%)

Test

p-value

value

3.993

0.543

-

-

0.658

0.577

3.131

0.077**

0.702

0.766

-

-

13 (34.2%)
25 (65.8%)

4 (10.5%)
Not Normal

4 (100.0%)

0 (0.0%)

Normal

34 (89.5%)

4 (10.5%)

38 (100%)

Not Normal

0 (0.0%)

0 (0.0%)

0 (0.0%)

(cm)
TSF

** Statistically significant at 0.10 level of significance.
Since the sample subjects are all classified under a normal class of K, then no test of
association can be conducted.
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Chapter Five
Discussion
The aim of this study was to improve the nutritional status of patients affected with
liver disease, in the Gaza Strip. In this chapter the researcher attends to explain the
findings of current study through comparing them with recent researches, and other
relevant studies, which supported or opposed the research result.
5.1 Descriptive Analysis of the Sample Characteristics
The results of this study highlights gender, age, marital status, educational level,
occupational status and monthly income, which were considered as the main
demographic and socio-economic factors that might be associated with liver diseases.
5.1.1 Description of Personal Information
5.1.1.1 Place of residence
In regard to the distribution of the respondents according to the place of residence, the
present study clearly reported that more than a half of the participants were from
Rafah governorate, and the rest were from Khan Younis governorate.
5.1.1.2 Age
The present study results indicated that most of the participants within the middle age
(19-65 years), with mean 40.87 years and standard deviation 16.79.
Regarding to Sharif study, findings revealed no significant differences between the
two groups from the view point of demographic characteristics such as age, gender,
etc., (p> 0.05), and from the point of clinical variables no statistically significant
differences were found (Sharif et al., 2005).
The current results compatible with Terzic study results which found that the mean
age of the patients was 25 +/- 6 years; 62.5% were males, and the majority of the
patients (66%) belonged to the 20 to 40 years age group (P < 0.05) (Terzic et al.,
2009).
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5.1.1.3 Gender
The current study sample included male and female adults from 19 to 65 years old.
According to Jennifer and Marion study, results found that women are more
commonly present with acute liver failure, autoimmune hepatitis, benign liver lesions,
primary biliary cirrhosis, and toxin-mediated hepatotoxicity. Women are less
commonly have malignant liver tumors, primary sclerosing cholangitis, and viral
hepatitis. There is a decreased rate of decompensated cirrhosis in women with
hepatitis C virus infection, and improved survival from hepatocellular carcinoma. In
general, men are 2-fold more likely to die from chronic liver disease and cirrhosis
than are women (Jennifer, and Marion, 2013).
According to Sharif study, results show that the majority of subjects were men. From
the point of marital status 74.5% in the experimental and 67.3% in the control group
were married. Sharif findings revealed no significant differences from view point of
gender and marital status between two groups (P > 0.05) (Sharif et al., 2005).
5.1.1.4 Marital Status
Concerning the marital status, the current study results showed that the majority of the
participants which equal more than three-fourths the sample are married, and onefifth of the participants are single.
In another study by Jennifer and Marion, showed that those who are married may
have lower mortality because of protective effects of marriage or selection of healthy
individuals into marriage, and the importance of such mechanisms may have changed
over time (Jennifer and Marion, 2013).
The few studies investigated how the marital status differentials in old-age mortality
have changed over time suggested that excess mortality among the non-married has
increased (Berntsen, 2011).
5.1.1.5 Education level
Concerning the educational level, the present study found that around one- third of the
participants obtained the general secondary certificate, followed by bachelor degree
holders with percentage 28.9%, while only seven percentage only have completed the
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primary level. This means that a good level of knowledge is present in this sample
size.
5.1.1.6 Working
The present study results show that about two- thirds of the participants are
unemployed; this may lead to the interpretation of the phenomenon of poverty and the
subsequent health effects and micronutrient deficiencies.
5.1.1.7 Monthly income
In regard to the monthly income, the current results show there is an inverse
relationship between the monthly income and the number of respondents. The
majority of the respondents more than two- thirds of them belongs the lower income
class with less than 1000 NIS, while there is only one respondent belong to the
highest monthly income class with more than 3000 NIS.
This current result may accordingly to that; more than two- thirds of the participants
are unemployed.
5.1.1.8 Family members
The current study results found that the most frequent number of family members is
more than six members. This number requires a greater range of health and nutritional
care, and requires more money to achieve the minimum level of care; this issue is
missing in this sample size.
5.1.2 Description of Demographic Information
Regarding to present participants demographic characteristics, the current study
results found that the majority used drinking water that is distributed by filling cars.
Abou Elkhair showed that marketed drinking water in Gaza city is highly
contaminated with various types of bacteria. The desalination plants, water vehicle
tankers, and water distribution points are contaminated with total coliforms bacteria
that exceeds WHO standards for these types of bacteria (Abou Elkhair and Altartory,
2012).
Concerning the sewage, the present study results show that more than a half of the
respondent's houses are connected to central sewage network, while the rest of the
respondent's houses depends on drilling wells.
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The current study results found that there are two- thirds of the respondents declare
that the municipality dispose the waste periodically and safely, this fact may be
reduce the direct source of contamination.
5.1.3 Description of Disease and the way to deal with
The present study show that all of the sample subjects discovered disease at late age.
Only two patients got the appropriate vaccine.
Also, study results show that almost the participants either visit the doctor
periodically to check on the health status or doing laboratory tests periodically for
liver functions, and about one- third the sample suffer from other chronic diseases.
The level of stigma between participants is varied, whilst more than a half of the
participants are telling the beauty shop owner and the dentist about the disease, on the
other hand, only one- third of the participants tell their friends about their disease
when they were invited for lunch. This fact raises somewhat the level knowledge
regarding how the liver disease spreads and the hot places of contamination.
Fatigue is the most commonly encountered symptom in patients with liver disease,
which has a significant impact on their quality of life. The current study results
indicated that the two- thirds of the participants are suffering from fatigue as a result
of any simple effort. Experimental findings suggest that fatigue associated with liver
disease likely occurs as a result of changes in neurotransmission within the brain
(Swain, 2014).
More than a half of the participants are suffering from loss of appetite. The present
study results agree with Terzic study results which found that all the participants with
foremost symptoms were loss of appetite, fatigue, and two- thirds of the sample are
suffering from vomiting (Terzic et al., 2009).
The majority of chronic liver diseases patients unintentionally follow a low caloric
diet, a fact that is attributed to various side-effects observed in cirrhosis. Loss of
appetite, which is currently attributed to the presence of cytokines such as tumor
necrosis factor α (TNF- α) or alcohol-induced anorexia, are the most common
reasons. Also, early satiety due to impaired gastric accommodation, and impaired
expansion capacity of the stomach due to the presence of clinically evident ascites,
quite often lead to an inadequate nutrient intake (Aqel et al., 2005).
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Regarding medications, the present study results show that only one- fifth of the
samples used to take antibiotic periodically and one- third of the participants do take
analgesic continuously.
According to participants disease status, there are two cases where the disease is
transmitted to any of their family members. The rest of the sample were suffered from
rheumatic diseases, and only ten percentage of the participants were suffered from
hypertension or diabetes or metabolic diseases. Only two percent from the samples
suffered from sever flu, hormonal disorders or kidney disease, and none of the sample
members has suffered from excessive sensitivity. There are three patients suffered
from an overactive or failure of any of the glands, and more than one- third of the
participants had any illnesses in the past six months.
5.1.4 Description of Life style
Chronic liver disease is a serious and growing clinical problem. Despite lifestyle
modification (i.e. diet and physical activity) being the recommended therapy, there are
currently no systematic evaluations of its efficacy. Lifestyle modifications leading to
weight reduction and/or increased physical activity consistently reduce liver fat and
improve glucose control/insulin sensitivity. Kani showed that the primary treatment of
non-alcoholic fatty liver disease is life style modifications due to its important role,
both in prevention and maintenance of overall health for patients with non-alcoholic
fatty liver disease (Kani, 2014)
5.1.4.1 Smoking status
In regard to smoking status, the current study results found that the majority of sample
subjects are non smokers, and the rest of the participants are smokers.
This results disagreed with Dennis results that found more than a half of the
participants are smokers, who were younger (49.3 versus 51.7 years), were more
likely to be men (65.9% versus 58.7%), have hepatitis C (54.2% versus 30.1%), have
a lower model for end-stage liver disease score (10.5 versus 12.3), and less likely to
receive transplant (12.2% versus 18.6%) (all p < 0.05) (Dennis et al., 2009).
Other study by Klatsky & Armstrong found that current and former smokers had more
inflammation and scarring of their livers than did non smokers. This finding could not
be explained by other factors, such as concurrent alcohol use, that are known to
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aggravate the inflammation and scarring in hepatitis C. The authors concluded that
patients with chronic hepatitis C should be informed that smoking cigarettes could
worsen their liver disease (Klatsky and Armstrong, 1996).
5.1.4.2 Physical activity
The present study results indicated that about half of the sample practice a sport
activities where more than a half of them used to walk, which agreed with Hannah
results which found that the participants made physical activity were lower in the case
with NAFLD compared with healthy controls (Hannah et al., 2014).
5.1.4.3 Following diet
The current study results show that only one-fifth of the sample subjects are following
diet, where the majority of them are following rather than herbal or nutritional expert
prescriptions.
Some studies, such as Juakiem study results which found that malnutrition is common
in patients with cirrhosis and increase with the disease severity increased (Juakiem et
al., 2014).
5.1.5 Description of food frequency
5.1.5.1 Fast foods
The current study results show that only one- fifth of the sample subjects used to have
fast food, which disagreed with Hannah results which found that all the participants
was followed a similar western diet with high fat and sodium intakes and suboptimal
micronutrient intakes (Hannah et al., 2014).
5.1.5.2 Drinking water
Drinking water is one of the main habits that affect the liver disease. When any water
source, including private wells, is contaminated with feces from infected humans, the
water can potentially spread the hepatitis A virus. The virus can enter the water
through various ways, including sewage overflows, sewage systems that are not
working properly, and polluted storm water runoff. Wells may be more vulnerable to
such contamination after flooding, particularly if the wells are shallow, have been dug
or bored, or have been submerged by floodwater for long periods of time (CDC,
2013).
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The current study results show that only one- third of the participants used to drink
water only when they are thirsty, this mean they are easily affected with viral
infection.
5.1.5.3 Juices
In this item, it is observed that the habits of the study population were distributed
between drinking natural juices, and the majority prefer soda as cola, which means no
level of micronutrients intake and low energy. (In spite of their knowledge regarding
its harmful effects).
5.1.5.4 Desserts
In this study, it is found that all participants like deserts between western and eastern
types, this gives a synergism effect with therapy and enhance the health status of the
patients.
5.1.5.5 Eating carbohydrates: rice, macaroni and potatoes
Bread as one of the main item at the table, plays an important role in health.
Depending on the content and type, the health road can be drawn. In case of liver
diseases, more fibers are needed, which are found in wheat bread or redda bread.
Unfortunately, in this study, few participants prefer wheat bread and none of redda.
The results of this study also found that the majority of the participants do not soak
rice before cooking, eat macaroni (the majority of them have it with sauce), maamol
and potatoes ( the majority of the sample members eat potatoes in their meals, and the
majority prefer it either fried or boiled).
Study results are in accordance with York who showed a strength relationship
between the amount of carbohydrates in the diet and effects on non-alcoholic liver
disease, with special emphasis on a low-carbohydrate diet (York, 2009).
5.1.5.6 Eating protein: meat, Turkey, beef organs and poultry
The present study results found that all of the participants eat meat in their meal,
where the majority of them eat chicken, and more than a half of the participants eat
beef and turkey, and that two- thirds of the participants of those eating meat remove
white fats from meat, and almost same percentage remove the skin from chichen.
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The liver has many important functions, one of the most stressful is the elimination of
protein by- products. This might lead to believe that feeding less protein would be
helpful but, in fact, the liver requires protein for regeneration. The key is to offer
proteins of high biological value that leave less "waste" for the liver to have to
dispose of. In addition, certain supplements can be helpful (Robert et al., 2010).
Protein requirements in end- stage hepatic failure remain a matter of controversy.
Conventional wisdom and textbook information continue to include protein restriction
to reduce hepatic encephalopathy. However, controlled trials have demonstrated that
patients with hepatic failure not only require increased protein intake to maintain
nitrogen balance, but commonly tolerate normal or increased protein intake without
exacerbating encephalopathy (Krenitsky, 2003).
5.1.5.7 Oils
In regard to oils, the current study results show that two- thirds of the sample eat fries,
where about a half of them use sunflower oil, and about one- third of the sample
members use corn oil in the cooking, and none of them use olive oil for frying. And
the majority of the participants use the oil either one time or twice for frying. This
mean the level of trans fatty acids expected to be high, which increase the amount of
free radicals.
5.1.5.8 Spices and pickles
Regarding eating spices and pickles, the present study results show that two- thirds of
the sample members add spices to their food, while there is a small percent of the
sample members add salt on their food table, and half of the sample members eating
pickles, and one- third of them eats chips.
This fact shows present of a high level of salts, and risk of water retention is present,
as a result, the risk of ascites is high.
5.1.5.9 Taking Fruits
The actual results also show that most of the participants eat fruits, about of one- third
of them peel the fruit before eating. Half of the sample members eat dried fruit, and
more than a half of them eat avocado. Al Dosari showed that avocado fruit pulp
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treatment reduced the elevated levels of marker enzymes showing that avocado pulp
has the ability to preserve normal liver function (Al Dosari, 2011).
5.1.5.10 Eating vegetables
With regard to eating vegetables, the current study results show that more than twothirds of the participants prefer to eat vegetable soup, and also more than two- thirds
of the sample members like to eat vegetable salad.
Also, it is found that near ten percent of the participants only drink the green tea. And
about one- fifth of the sample eats walnuts. This mean a low level of antioxidants and
unsaturated fatty acids, which leads to weakness of immune system.
The fact that none of the sample members do eat artichokes indicates that the
knowledge of the importance value of the herbal medicine is absent because the
artichoke consider one of the best vegetables for liver diseases.
5.1.6 Description of Anthropometry Measurements
The present study results show that more than one- third of the sample are classified
to be healthy based on their BMI, and the same percent of the sample have normal
waist circumference, nearly a half of the participants have normal hip circumference,
near one- third of them have a normal ratio of waist to hip circumference, and nearly
the same percent of the sample have normal upper mid-arm muscle circumference. On
the other hand, there is no one has a normal TSF values.
Previous studies have reported that the prevalence of NAFLD increased to ~60–70%
in obese patients. However, liver histology analyses showed that ~15% of non-obese
patients also have NAFLD and that 3% have steatohepatitis (Fabbrini et al., 2010).
This study results found that about one thirds of the sample are having normal
anthropometry measurements.
The present results disagreed with Hannah study results which found that (58.5%) of
the patients with NASH included in the study were obese compared with patients with
simple steatosis (24.2%) and healthy controls (7.4%; P<0.01) (Hannah et al., 2014).
Five anthropometry measurements were recorded for the sample and they were
classified into several groups according the normal ranges.
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BMI is used to broadly define different weight groups in adults 19 years old or older.
The same groups apply to both men and women.


Underweight: BMI is less than 18.5



Normal weight: BMI is 18.5 to 24.9



Overweight: BMI is 25 to 29.9



Obese: BMI is 30 or more (WHO, 2005).
Reference value (WHO, 2005)
Male 11–12.5 mm 7.51mm
Triceps skinfold (TSF)
Female 15–16.5 mm 10–15 mm
Male

Mid upper arm circumference
(MUAC)

26–29 cm

20–26 cm

Female 26–28.5 cm 20–26 cm

Arm muscle circumference

Male

23–25 cm

16–23 cm

(AMC)

Female

20–23 cm

14–20 cm

AMC = MUAC– 0.314 = TSF

5.1.7 Description of biochemical variables
Perhaps the most commonly used indicators of liver (hepatocellular) damage are the
alanine aminotransferase (ALT) and aspartate aminotransferase (AST), formerly
referred to as the SGPT and SGOT. These are enzymes normally found in liver cells,
that leak out of these cells and make their way to the blood when liver cells are
injured. The ALT is felt to be a more specific indicator of liver inflammation, as AST
is also found in other organs such as the heart and skeletal muscle (Raouf et al.,
2013).
AST Normal level ≤40 IU/mL, and an alkaline phosphatase normal range ≤120
IU/mL (WHO, 2005).
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In regard to the biochemical variables, the current study results found that about a half
of the participants has normal values of AST, about two- thirds of the sample
members have normal values of ALT, about more than two- thirds of the participants
have normal values of total bilirubin, and most of the participants have normal values
of albumin and total protein.
In acute injury to the liver, as in viral hepatitis, the level of the ALT and AST may be
used as a general measure of the degree of liver inflammation or damage. In chronic
liver disease, this is not the case for these enzymes. They may be entirely within the
normal range even in the presence of cirrhosis (liver scarring) (Raouf et al., 2013).
The present study results indicated that there are nearly ten percent of the sample
members have a normal values of Zn, on the other hand, the majority of the sample
have normal values of Na and none of the sample has not normal values of K.
Moreover, the present study result found that most of the participants have normal
iron values, which mean no histological pattern correlates to genetic hemochromatosis
(Hilgard, 2005).
The current results disagreed with Raouf study which found that liver enzymes (AST,
ALT, ALP, GGT) and total and direct bilirubin were significantly higher in the
chronic liver disease group than that in the control group, whereas albumin and
total protein were significantly lower in the chronic liver disease group than that in the
control group (Raouf et al., 2013).
The liver clears the body of poisonous substances, converts excess glucose into
glycogen for future, stores iron and processes hemoglobin for the use of this iron,
produces bile which carries some waste away, helps to regulate blood clotting,
produces certain blood plasma proteins, produces some immune factors to get rid of
bacteria thereby resisting infection. Malfunction of the liver can translate to serious
conditions that may be life threatening ((Robert et al., 2010).
The current study results disagreed with Ibrahim study which found that serum Cu,
Fe, and ferritin were significantly higher in the chronic liver disease (CLDs) group
than that in the control group; while serum Zn and total iron binding capacity (TIBC)
were significantly lower in the CLDs than that in the control group. Serum Fe, Cu,
and ferritin were positively correlated with biochemical parameters of liver damage;
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while serum Zn and TIBC were negatively correlated with biochemical parameters of
liver damage. These results encourage inclusion of serum Zn, Cu and Fe as
biomarkers for monitoring the severity of liver damage during routine assessment of
children with CLDs. Excess Fe and Cu intake in children with CLDs should be
avoided. Moreover, Zn supplementation could be encouraged in children with CLDs
regardless its etiology (Ibrahim, 2013).
5.2 Inferential Analysis for biochemical variables
This section deals with the problem of testing the hypothesis regarding the association
between the biochemical and anthropometric measurements and some of the personal
variables.
Throughout this section some of the results of the association are listed while the
other were conducted by the researcher but due to the insignificance association they
are not reported.
5.2.1 Association between biochemical variables with Personal Information
The current study results show that there is insignificant association between the place
of residence and two biochemical variables, namely AST and ALT, which is
attributed to fact that there are areas in the Gaza Strip are suffering from the presence
of unhealthy water or unhealthy environments in some areas.
Regarding to monthly income, the presents study result show that there is
insignificant association between the monthly income and the biochemical variables
(ALT, AST) at 0.05 level of significance.
5.2.2 Association with Demographical information
The current study investigated the possible association between the water type and
two biochemical variables, namely AST and ALT, the results show that there is
insignificant association between the type of water with ALT and AST.
Luiz study results found that there is an interaction between water access and
proximity to open sewage channels was detected. Persons living in residences distant
from an open sewage channel had a water access-antibody IDR of 2.5 (95% CI [1.4;
4.3]), in contrast to 1.1 for those living close to such channels (Luiz et al., 2003).

79

5.2.3 Association between biochemical variables with Disease information
In relation to getting the appropriate vaccine, the current study tested the possible
association between the status of getting the appropriate vaccine and two biochemical
variables, namely AST and ALT. The results show that there is insignificant
association between the status of vaccination and biochemical variables (ALT and
AST).
In regard to doing laboratory tests for liver functions, the present study tested the
possible association between the status of doing laboratory tests for liver functions
and a set of biochemical variables. The present study results show that there is
insignificant association between the status of doing laboratory tests for liver
functions and the biochemical variables (ALT and AST).
On the other hand, the present results tested the possible association between the
status of taking antibiotics periodically and a set of biochemical variables (ALT and
AST). The current study results show that there is insignificant association between
the status of taking antibiotics and the biochemical variables.
In relation to taking analgesic continuously, the present results tested the possible
association between the status of taking analgesic continuously and a set of
biochemical variables (ALT and AST). The setting results show that there is
insignificant association between the status of taking analgesic and the biochemical
variables (ALT and AST), except for the Zn where there is a significant association
between the status of Zn and the status of taking analgesic.
5.2.4 Association between biochemical variables with Life Style
The present study result tested the possible association between the status of smoking
status and a set of biochemical variables (ALT and AST). The results show that there
is insignificant association between the status of smoking status and the biochemical
variable (ALT), while for the AST there is a significant association between the status
of AST and the smoking status.
The present results disagreed with Claudia results which indicated that a significant
bivariate associations were demonstrated between advanced fibrosis and age, gender,
ethnicity, diabetes, and smoking history. History of smoking 10 pack-years was more
common (p <0.0001) among patients with advanced fibrosis. Multivariate analysis
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demonstrated an association between smoking history of 10 pack-years and advanced
fibrosis (OR = 1.63). Among non-diabetics, history of 10 pack-years was associated
with an OR of 2.48 for advanced fibrosis. High frequencies of advanced fibrosis were
observed among diabetics (with or without 10 pack-years history) and non-diabetics
with 10 pack-years history as compared to non-diabetics without significant smoking
history (Claudia et al., 2011).
Glutathione S-transferases (GSTs) protect cells against exogenous and endogenous
oxidative stress. GST polymorphisms are associated with the development of
cardiovascular disease (CVD) and diabetes mellitus (DM), especially in currentsmokers. NAFLD is a predictor of future CVD or DM, because oxidative stress
contributes to their pathogenesis (Kentaroet al., 2013).
5.2.5 Association between biochemical variables with Anthropometry Measurements

The presents study result tested the possible association between the status of AST
and classes of set of anthropometry measurements associated with the test statistics
values. The results show that there is insignificant association between the status of
AST and the anthropometry measurements.
Body mass index and liver disease were not correlated with univariate analysis.
Regression analysis performed on age, body mass index, and liver disease
demonstrated that the risk for liver disease increased with body mass index in the
younger (<35 years old) age group and decreased with body mass index in the older
(>45 years old) age group. Body mass index was a positive risk factor for liver
disease in younger patients but a negative risk factor in the older patients (Frantzides
et al., 2004).
The current study results agreed with Rocha study results that found, body mass index
> or = 30 kg m (-2) (obesity) was found in 39% of the cases and BMI > or = 25-29.9
kg m (-2) (overweight) in 53%. BMI was correlated with IR (r = 0.29; P = 0.02) and
WC with ALT (r = 0.02; P = 0.03) (Rocha et al., 2005).
The current study results disagreed with Abangah study results which found in
general, 72.3% of patients were overweight and obese. Post-hoc tests showed that
only BMI (P < 0.001) and TG (P < 0.011) among variables had statistically significant
associations between BMI and AST were the best predictors. results suggest that in
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patients with NAFLD, BMI and TG are most effective factors in severity of fatty liver
disease (Abangah et al., 2014).
Insignificant association between the status of ALT, bilirubin, albumin, zinc, total
protein, Na, iron and the anthropometry measurements justify that the main problem
not related to organic status but to non- organic status which mean malnutrition
disorder. The significance Ratio of Waist/ Hip circumference in case of albumin and
iron prove that malnutrition is a serious cause of liver disease manifestations.
Since the sample subjects are all classified under a normal class of K, then no test of
association can be conducted.
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Chapter Six
Conclusion
This study is a descriptive study that provides information among male and female
adults patients from 19 to 65 years old whom admitted with diagnosis of chronic liver
disease with viral etiology and liver cirrhosis in primary health care clinics in the
Gaza Strip, included 40 cases selected randomly. From the findings of the present
study, it may be concluded that:
1. Patients with liver disease were mostly affected with non-organic factors of
chronic malnutrition.
2. Malnutrition is a dynamic and complex process, without clearly agreed cutoffs.
3. Wrong nutritional behaviors followed by the target group in the study, resulted in
an imbalance in micronutrients, which led the deterioration of the health status.
4. The areas in the Gaza Strip are suffering from the presence of unhealthy water or
unhealthy environments in some areas.
5. Poverty was a standing factor for liver disease among Palestinians.
6. Most of the target group in the study tells the dentist, friends or beauty shop about
their disease.
7. One- third of the sample are having normal anthropometry measurements. On the
other hand, there is no one has a normal TSF values.
8. The significance Ratio of Waist/ Hip circumference in case of albumin and iron
proves that malnutrition is a serious cause of liver disease manifestations.
9. All nine biochemical variables were not significantly affected with liver disease
amity, which explains a non-pathological reasons rather than being related to poor
quality and quantity of nutrition.
10. Insignificant association between the status of taking antibiotics and the
biochemical variables.
11. A significant association between the status of AST and the smoking status at 0.05
level of significance.
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Chapter Seven
Recommendation
This thesis has highlighted a serious problem in the Gaza Strip through a number of
areas in which practices in the Gaza Strip remain less than optimal, which raise the
evidence that the poverty is one of the main non organic factors affecting liver
disease.
Therefore, it is recommended that:
For Policy makers:
1. Expert clinical nutritionist assistance required for more objective assessment of
intake, and for appropriate further management.
2. New strategies and policies that make it mandatory for residents to undergo
periodic nutritional assessment for liver disease patients.
3. To provide consistent, reliable information which would form the basis of advice
disseminated by all health professionals.
4. To provide clear, definite information on all areas related to food safety and food
security.
5. Materials, flyers, and brochures regarding nutritional awareness for community
and health centers are necessary.
6. To create a framework for education programmes by the Nutrition department in
Ministry of Health.
For Patients
1. The patients should be supported to make the suitable changes that they have
identified.
2. An accurate, detailed account of a patient's eating habits, caloric intake, and
patient-family interactions should be obtained as a key step in determining one of
the etiologies of liver disease.
For future research studies
1- Assessing incidence rate and prevalence rate malnutrition for liver disease.
2- Evaluating nutritional status for family patients.
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Annex no. 3
Arabic Questionnaire

دراست حول إدارة سوء انتغذيت بيه انمزضى انذيه يعاوون مه أمزاض انكبد
إقزار ببنًٕافقت

98

أَب انببحثت يٍزفج عٕدة حجبسي أقٕو بذراست حٕل إدارة سٕء انخغذٌت بٍٍ انًزظى انذٌٍ ٌعبٌَٕ يٍ أيزاض
انكبذ فً قطبع غشة ححج إشزاف بزَبيج يبجسخٍز انخغذٌت اإلكهٍٍُكٍت بجبيعت األسْز بغشِ ٔحقٕو ْذِ انذراست
ببنخزكٍش عهى دراست ادارة سٕء انخغذٌت بٍٍ انًزظى انذٌٍ ٌعبٌَٕ يٍ أيزاض انكبذ.
إٌ انًشبركت فً ْذا انبحث ًْ يشبركت اخخٍبرٌّ كًب اَك نسج يجبز/ة عهً االجببّ عٍ أي أسئهت ال حزغبٌٍ/
ببإلجببت عُٓب حٍث أٌ إجبببحكى عهً ْذِ االسخببَّ سخكٌٕ سزٌت .
َحٍ َقذر يشبركخك فً ْذا انبحث ٔ إجببخك عهى األسئهت سخهعب دٔرا يًٓب فً ْذِ انذراست ٔسُقٕو بطزح
بعط األسئهت نًعزفت بٍبَبحك انشخصٍت,عبداحك ٔيًبرسبحك انغذائٍت ٔحبنخك انصحٍت ٔ سُقٕو بأخذ بعط
انقٍبسبث انجسًٍت ٔكذنك سُقٕو بعًم بعط انخحبنٍم انطبٍت.
اسى ان شخص انذي ٌقٕو بعًم انًقببهت ..................................................:
حبرٌخ انًقببهت ...../...../..... :
الباحثت  :ميرفت عودة حجازي

انزقم انمتسهسم............................................... :
انعمز....................................................... :
رقم انجوال............................................. :
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أوال البيانات الشخصية
 .1مكان السكن
محافظة الشمال  محافظة  .ة  محافظة الوسطي  محافظة خاايواس  محافظة رفح



 .2المستوي التعميمي
. ير متعمم



 ثااوي



 إعدادي

ابتدايي

 دراسات عميا

بامعي

 .3العمل
تعمل



ء تعمل


)

 .4مجال العمل (
 .5الحالة اإلجتماعية
أع ب



مت وج 

أرمل 

مطمق 

 .6الدخل الشيري لألسرة
أال من 1000شيكل  1999 – 1000شيكل  2000 شيكل  3000شيكل  أكثر من  3000شيكل
 .7عدد أفراد األسرة
أال من 4

 من 6-4

 .8عدد غر المنزل (

 أكثر من 6


) ممحقات

) غرفة ( +

 .9نوع األسرة
أسرةاووية 
أسرة ممتدة



ثانيا معمومات ديموغرافية
 .10ما اوع الما ال ُمستخدم في ال ُشرب؟
البمدية 

تعبية السيارات 

بير خاص 
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ش ار مياه معداية 

جياز فمتر في البيت
 .11ما اوع الصرد الصحي الخاص بالما ل؟
مرك ي 

ُحسر وآبار 

مكشود 

 .12هل ت وم البمدية بالتخمص من الس الت بشكل دوري وآمن؟
اعم 

ء

 .13هل يوبد تهوية طبيعية بالما ل؟
اعم 

ء

ثالثا معمومات عن المرض وكيفية التعامل معو
 .14هل تم إكتشاد المرض ماا الوءدة؟
اعم 

ء

 .15كم كان العمر عاد تشخيص المرض؟

(

) ساة

 .16هل تااولت التطعيم المااسب لمحالة؟
اعم 

ء

 .17هل ت وم ب يارة دورية لمطبيب لإلطمياان عن الحالة الصحية(المااعة ) ؟
اعم 

ء

 .18هل ت وم بعمل السحوصات المخبرية الدورية لوظايد الكبد و اسبة السيروس بالدم؟
اعم 

ء

 .19هل تعااي من أمراض م ماة أخرى؟
اعم 

ء

 .20هل تُسصح باعصابة عاد اهاب ،لمحل التبميل (الحالق  /كوافير)؟
اعم 

ء

 .21هل تُسصح باعصابة عاد اهاب ،لطبيب اعساان؟
اعم 

ء
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المسعد؟
 .22هل تُسصح باعصابة عاد إصابت ،ببرج لمشخص ُ
ء

 .23اعم 

 .24هل تُسصح باعصابة عاد دعوت ،لتااول الطعام عاد صديق؟
ء

اعم 

 .25هل تعااي من تعب من ب ار أال بهد مباول؟
ء

اعم 

 .26هل عاايت بعد اعصابة بس دان لمشهية؟
ء

اعم 

 .27هل تتااول الم ادات الحيوية بشكل دوري او عشوايي(مرة كل شهر)؟
ء

اعم 

المسكاات (الباادول) بشكل ُمستمر او عشوايي؟
 .28هل تتااول ُ
 .29هل تم ا ل العدوى عحد أفراد أسرت،؟
ء

اعم 
 .30هل تعااي من أي من اعمراض التالية
ااسموا ا حادة



حساسية مسرطة



ا طرابات هرمواية
ف ر الدم 

أمراض الكمب



غط الدم 

آءم مساصل حاد  مرض السكري او امراض اءيض

(الدهون )
 .31هل عاايت من اصور أو فرط اشاط عي من الغدد
اعم



ء



 .32هل عاايت أي أمراض في الست شهور الما ية مثل ا ءت البرد أو التهاب المو تين....الخ
اعم



ء
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رابعا نمط الحياة
 .33ىل أنت مدخن؟
اعم 

سمبي 

ء 

 .34ىل تمارس أي نشاط رياضي؟
اعم 

ء



إذا كانت اإلجابة ال إنتقل لسؤال رقم 32
إذا كانت اإلجابة نعم فما ىي نوع الرياضة
المشي



ما لي



اادي ريا ي



 .35ىل قمت بإتباع حمية غذا ية ؟
اعم 

ء

إذا كانت اإلجابة ال إنتقل لسؤال رقم 33
إذا كانت اإلجابة نعم فما ىو مصدر الحمية
وصسة عطار



وصسة خبير تغاية



وصسة ما ولة



ما ىي نوع الحمية؟
خمطة أعشاب



اظام .اايي



أدوية تخسيس



إثاين أو أكثر مما سبق
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 .36كم وجبة غذا ية تتناول؟
اعفطار



ساا1 ،



الغدا



ساا2 ،



العشا



 .37إذا كانت اإلجابة أكثر من  3ما ىي أنواع الوجبات الخفيفة التي تتناوليا؟
اشويات



بروتياات



خ اروات



فاكهة



حمويات



مكسرات



 .38ىل تتناول وجبات سريعة مثل (ىامبرجر – شاورما – بيتزا......الخ)؟
اعم 

ء



 .39إذا كانت اإلجابة نعم ,كم مرة تتناول ىذه الوجبات أسبوعيا؟ ............................
 .44ما ىو معدل تناولك لمماء؟
عاد العطش ف ط  6 – 4 كوب  8 – 6 كوب  أكثر من  8كوب 
 .41ىل تتناول الحمويات؟
اعم 

ء 

إذا كانت اإلجابة ال إنتقل لمسؤال 39

114

إذا كانت اإلجابة نعم ,مواصفات الحمويات ىي
شوكوءته



حمويات ما لية الصا



حمويات شراية



حمويات .ربية



 .42ىل تتناول العصا ر الطبيعية؟
اعم 

ء 

 .43ىل تتناول المشروبات الغازية؟
اعم 

ء 

إذا كانت اإلجابة ال إنتقل لمسؤال 41
إذا كانت اإلجابة نعم ,نوع المشروب الغازي ىو
كوكا كوء 
بيبسي كوء



كوء



سبرايت  7-UP /
فااتا  /ميريادا



تساح



-41كم عدد ساعات النوم ساعة تنام يوميا؟..............
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خامسا استبانو تردد الغذاء
 .42ىل تتناول الخبز في طعامك؟
ء

اعم 



إذا كانت اإلجابة ( ال ) انتقل لمسؤال رقم 2
إذا كانت اإلجابة نعم ,نوع الخبز ىو:


خب ال مح





خب أبيض





خب الردة 



خب فياو





خب صاج





خب توست



آلية صنع الخبز


خب بيتي





خب سواي





مخابز آلية



 .43ىل تتناول األرز في طعامك؟
ء

اعم 



إذا كانت اإلجابة ال انتقل لمسؤال رقم 44
إذا كانت اإلجابة نعم ,فإن تناول األرز يكون


بمسرده (مسمسل)





م شعرية





بالخ ار
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ىل تضي

الكركم الى األرز ؟
ء

اعم 
ىل تقوم بنقع األرز ؟

ء

اعم 
عند طيي األرز ىل تضع


ال بده





السيرج  /ال يت





السمن



 .44ىل تتناول المعكرونة ؟
ء 

اعم 

إذا كانت اإلجابة ( ال ) انتقل إلي السؤال رقم 45
إذا كانت اإلجابة نعم فكي

تحب تناوليا



م افا إليها البباة 



بالخ ار





بالحميب





بالبشمل



 .45ىل تتناول الكعك والمعمول؟
ء

اعم 



إذا كانت اإلجابة ال انتقل لمسؤال رقم 46
إذا كانت اإلجابة نعم ,فرغبتك بتناولو مع


المكسرات 



بالعبوة





البو
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 .46ىل تتناول البطاطس؟
ء

اعم 



إذا كانت اإلجابة ال انتقل لمسؤال رقم 47
إذا كانت اإلجابة نعم ,فرغبتك بتناول البطاطا بشكل


م مية



مهروسة





مسمواة





مشوية





 .47ىل تأكل المحوم؟
ء

اعم 

إذا كانت اإلجابة ال انتقل لمسؤال رقم 48
إذا كانت اإلجابة نعم فأي المحوم تفضل؟


الدباج





الحبش





الحمام





العبل





ال أن



في حال تناول المحوم ( العجل – الضان)
ىل تقوم بتصفية المحوم من الدىون البيضاء قبل طيييا؟
اعم 

ء

ىل تفضل أكل أعضاء العجل أو الضأن كالكبد,الطحال,الر تين,الكمي؟
اعم 

ء
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إذا كانت اإلجابة نعم فأي األعضاء تفضل أكمو؟


الكبد





الطحال





الريتين



الكمي




في حال تناول الدواجن
ىل تقوم بنزع الجمد قبل الطيي؟
ء

اعم 

أي جزء من أجزاء الدواجن تفضل أكمو؟


الصدور





اعباحة





السخا





الرابة



ىل تأكل أعضاء الدواجن؟
ء

اعم 



إذا كانت اإلجابة نعم فأي األعضاء تفضل؟


الكبد





ال وااص





ال مب



 .48ىل تأكل األسماك؟
اعم 

ء



إذا كانت اإلجابة ال انتقل لمسؤال رقم 49
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إذا كانت اإلجابة نعم فما ىي طريقة الطيي المفضمة؟


ال مي





الشوي



 .49ىل تأكل المقالي؟
ء

اعم



إذا كانت اإلجابة ال انتقل لمسؤال رقم 54
إذا كانت اإلجابة نعم فما ىو نوع الزيت المستخدم في القمي؟


يت يتون





يت ارة





يت صويا





يت عباد شمس



إذا كانت اإلجابة نعم فكم مرة تستخدم الزيت لمقمي؟


مرة واحدة





مرتين





ثالثة مرات





أكثر من ثالث مرات

 .54ىل تضي

التوابل الى طعامك؟

اعم 

ء

إذا كانت اإلجابة ال انتقل لمسؤال رقم 51
 .51ىل تأكل البيض؟
اعم 

ء

إذا كانت اإلجابة ال انتقل لمسؤال رقم 52
إذا كانت اإلجابة نعم فأي جزء من البيضة تأكل؟
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صسار البيض





بياض البيض





البياض م الصسار



 .52ىل تقوم بأكل الفواكو؟
ء

اعم 

إذا كانت اإلجابة ( ال ) انتقل لمسؤال رقم 53
إذا كانت االجابو نعم
ىل تقوم بتقشير الفاكية قبل األكل؟
ء

اعم 

 .53ىل تتناول الفواكو المجففة (زبيب – تين – عنب)؟
ء

اعم 

 .54ىل تفضل شرب عصير الفاكية؟
ء

اعم 
إذا كانت اإلجابة نعم
ىل تفضل شرب


عصير الساكهة المخسد





عصير الساكهة المعمب





عصير الساكهة الطا ج



ىل تتناول التفاح؟
اعم 

ء

ىل تتناول الفواكو المجففة (زبيب – تين – عنب)؟
اعم 

ء
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 .55ىل تفضل تناول شوربة الخضار؟
ء

اعم 

إذا كانت اإلجابة نعم فكم مرة تتناوليا باألسبوع؟


مرة واحدة ف ط





مرتين ف ط





أكثر من مرتين



 .56ىل تتناول سمطة الخضار؟
ء

اعم 

اذا كانت االجابة ال انتقل الى السؤال 57
اذا كانت االجابة نعم فكم مرة تتناول سمطة الخضار باألسبوع؟


مرة واحدة ف ط





مرتين ف ط





أكثر من مرتين



 .57ىل تتناول الشاي األخضر؟
اعم 

ء

 .58ىل تتناول عين الجمل ؟
اعم 

ء

 .59ىل تتناول الموز؟
اعم 

ء

 .64ىل تتناول األفوكادو؟
اعم 

ء

 .61ىل تتناول الفاصوليا الخضراء؟
اعم 

ء
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 .62ىل تتناول القمقاس؟
ء

اعم 

 .63ىل تتناول الخرشو ؟
ء

اعم 

سادسا القياسات األنثروميترية
 .64قياس الطول (م)

)

)

 .65قياس الوزن (كغم)

)

)

 .66مقياس كتمة الجسم

)

)

 .67قياس الخصر (سم)

)

)

)

)

 .68قياس محيط منتص

الذراع لمعضمة (سم)

سابعا :السحوصات المخبرية
Normal Range

Value

Test

M (0.0 – 37.0) F (0.0-31.0) U/L

)AST (SGOT

M (0.0- 41.0) F (0.0- 31.0) U/L

)ALT (SGPT

M&F (0.2- 1.0) mg/dL

Total Bilirubin

M&F (3.5- 5.0) g/dL

Albumin

M&F (6.6- 8.8) g/dL

Total Protien

M&F (68.0- 107.0)Mg/dL

Zn

M&F (135.0- 155.0) mmoL/L

Na

M&F(3.6- 5.5) mmoL/L

K

M (65-175) F (40- 150) Ng/dL

Iron

شكرا لتعاونكم معنا
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Annex no. 4
English Questionnaire

1-Place of Residence
North governorate ( ) Gaza governorate ( )
Khanyounis governorate ( )

middle area governorate ( )

Rafah governorate( )

2-Educational Level
Illiterate ( )

primary ( ) preparatory ( ) secondary ( ) Diploma ( )

University ( )

higher studies ( )

3-Work
Working ( )

Not work ( )

4- Type of Work (

)

5- marital status :
Single ( )

married ( )

divorced ( )

widow ( )

6- Family monthly Income
Less than 1000 NIS( )

1000NIS-1999NIS( )

2000NIS-3000NIS( )

more than 3000NIS( )

7-No. of children
Less than4( )

4-6 children( ) more than 6( )

8- Number of rooms

(

) room + (

) other

9- Type of family
Nuclear family ( )

Extended family ( )
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Secondly : Demographical information
10. Type of drink water:
Municipal water 

filling cars 

private well  buy mineral water

filter in

your home 
11. Type of sewage
Central 

drilling wells  exposed 

12. Does the municipality clean the waste periodically?
Yes  No 
13. Is there natural ventilation at your home?
Yes 

No 

Third, Information about disease and how to deal with it:
14. Has the disease been discovered since birth?
Yes 

No 

15. How old were you when the disease was diagnosed? (

)

16. Have you got the appropriate vaccine for the case?
Yes 

No 

17. Do you visit the doctor periodically to check on the health status?
Yes 

No 

18. Are you doing lab tests periodically for liver functions?
Yes 

No 

19. Do you suffer from other chronic diseases?
Yes 

No 

20. Do you tell the beauty shop owner (Barber, hair stylist ) about your disease when you
go there?
Yes 

No 
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21. Do you tell dentist about your disease?
Yes 

No 

22. If you injured, do you tell the first-aid man about your disease ?
Yes 

No 

23. Do you tell a friend about your disease when he invited you for lunch?
Yes 

No 

24. Do you suffer from fatigue as a result of any simple effort?
Yes 

No 

25. Do you suffer from loss of appetite?
Yes 

No 

26. Have you taken Antibiotic periodically (once per month)?
Yes 

No 

27. Have you taken analgesic continuously?
Yes 

No 

28. Have the disease transmitted to any member of your family?
Yes 

No 

29. Do you suffer from any of the following diseases
• Sever Flu 
• Hormonal disorders 
• Kidney disease 
• Hypertension 
•Excessive sensitivity 
• diabetes or metabolic diseases 
• Rheumatic diseases 
• Anemia 
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30. Do you suffer from an overactive or failure of any of the glands
Yes 

No 

31. Have you had any illnesses in the past six months, such as colds or tonsillitis.... etc.
Yes 

No 

Fourthly: Life Style
32- Are you a smoker?
Yes( )

No( )

Negative smoker( )

33- Have you practice any sport activity?
Yes( )

No( )

If the answer is no, move to the question 34
If the answer is yes, what kind of sport have you practiced?
Walking ( )
Indoors ( )
Sport Club ( )
34-Have you followed any kind of diet?
Yes( )

No( )

If the answer is yes, what is the source of diet you followed?
Herbal prescription ( )
Nutritional expert prescription ( )
Prescription from others ( )
What kind of diet?
Herbal mixture( )
Food diet( )
Weight reduction medicine( )
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Two or more of the previous prescription( )
35 -How many meal do you eat?
Breakfast ( )
Light meal (Snack 1) ( )
Lunch
Light meal (snack 2) ( )
Dinner ( )
36-If the answer is more than 3, What kind of light meals(Snacks) have you had:
Carbohydrates( )
Proteins( )
Vegetables( )
Fruits( )
Desserts( )
Nuts( )
37- Have you had fast meals such as (hamburger-shawerma-Pizza ..etc)
Yes( )

No( )

38 -If the answer is Yes, How many time have you had these meals weekly?.......
39-How much water do you drink?
When thirst only( )

4 - 6 cups( )

6 - 8 cups ( )

more than 8 cups ( )

40 -Do you have desserts?
Yes ( )

no ( )

If no move to question No.11
If the answer is Yes, What kind of desserts do you have?
Chocolate

( )

Homemade sweets

( )
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Eastern sweets

( )

Western Desserts

( )

41- do you drink natural juice?
Yes ( )

No ( )

42- Do you have Sodas drinks?
Yes ( )

No ( )

If the answer is No, move to question 43
If yes, what kind of Sodas do you drink?
Coca-Cola



Pepsi –Cola



Cola



Sprite / 7-UP



Fanta / Miranda 
Apple 
43- How many hours do you sleep daily?........

Food frequency questionnaire
44-Do you have bread in your food?
Yes ( )

No ( )

If the answer is No move to question 45
If Yes, what is the type of bread?
Wheat bread ( )
White bread ( )
Radda bread ( )
Feno bread

( )
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Saj bread

( )

Roasted bread(

)

The mechanism of making bread?
Homemade bread ( )
Market bread

( )

45- Do you have rice in your food?
Yes ( )

No ( )

If the answer is No move to question 46
If Yes, How do you have it?
Alone (Pepperd)

(

)

With noodles

(

)

With vegetables

(

)

Do you add turmeric to rice ?
Yes

No

Do you soak rice before cooking?
Yes ( )

No ( )

What are you cooking rice with?
Butter

(

)

Serge oil (

)

Ghee

)

(

47- Do you have Macaroni?
Yes ( )

No ( )

If the answer is No ,move to question 47
If Yes, How do you like it?
With cheese

(

)
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With vegetables

(

)

With sauce

(

)

With white soup(bashamel) (

)

47- Do you have cakes and maamole?
Yes ( ) No ( )
If No move to question 48
If Yes, Do you have it with:
Nuts

( )

Dates

( )

Walnuts ( )
48- do you have potatoes?
Yes ( ) No ( )
If No move to question 49
If Yes, you have it as:
Fried



mashed 
boiled 
grilled 
49- Do you have meat?
Yes ( )

No ( )

If the answer is No move to question 50 .
If Yes, what kind of meat do you like?
Chicken ( )

Rabbits (

)

Turkey ( )
Pigeon (

)
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Beef

( )

Mutton (

)

If eating meat ( beef - lamb) :
Do you remove the white fats from meat before cooking?
Yes ( ) No ( )
Do you like to eat beef or lamb organs such as the liver , spleen , lungs , kidney?
Yes ( ) No ( )
If Yes, What organ do you prefer to eat?
Liver

(

)

Spleen

(

)

Lungs

(

)

Kidneys (

)

If eating poultry?
Do you remove the skin before cooking?
Yes( ) No( )
Which part of poultry do you like most to eat?
Chest (

)

Wings (

)

Thigh (

)

Neck (

)

Which of the poultry organ do you prefer to eat?
Liver

(

)

Quanes (

)

Heart

)

(
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50-Do you eat tuna?
Yes( ) No( )
51-Do you eat salamon?
Yes( ) No( )
52-Do you eat fish?
Yes( ) No( )
If the answer if No, move to question 53
If Yes, how do you like it?
Fried

(

)

Grilled (

)

53- Do you eat fries?
Yes( ) No( )
If the answer is No, move to question 54
If Yes, What kind of oil using in frying?
Olive oil



Corn Oil



soy oil



sunflower oil



If the answer is Yes, how many times do you use the oil for fring?
Once

(

)

Twice

(

)

Three times

(

More than three times (

)
)

54 . Do you add spices to your food ?
Yes 

No 
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55 . Do you add salt to your food table ?
Yes 

No 

56 . Do you eat pickles ?
Yes 

No 

57 . Do you eat chips ?
Yes 

No 

58-Do you eat eggs?
Yes ( ) No ( )
If the answer is No move to question 59
If Yes, which part do you like best?
Yolk

(

)

White of an egg (

)

Whole egg

)

(

59-Do you eat fruit ?
Yes 

No 

If the answer is No go to question 60
If Yes, do you peel fruit before eating ?
Yes 

No 

60- Do you eat the apple ?
Yes 

No 

61. Do you eat dried fruit ( raisins –dates -fig- Apricot ) ?
Yes 

No 

62 . Do you prefer to drink fruit juice ?
Yes 

No 
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If the answer is yes , Would you rather drink
• diluted fruit juice 
• Canned fruit juice 
• Fresh fruit juice 
63 . Do you prefer eating vegetable soup ?
Yes 

No 

If the answer is No move to question 64
If Yes, how often dealt with in a week ?
• only once 
• only twice 
• More than twice 
64 . Do you eat vegetable salad ?
Yes 

No 

If the answer is No move to question 65
If Yes, how often do you eat vegetable salad a week ?
• only once 
• only twice 
• More than twice 
65 . Do you drink green tea ?
Yes 

No 

66 . Do you eat walnuts ?
Yes 

No 

67 . Do you eat almonds ?
Yes 

No 
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68 . Do you eat avocado ?
Yes 

No 

69 . Do you eat the green beans ?
Yes 

No 

70. Do you eat taro?
Yes 

No 

71. Do you eat artichokes?
Yes 

No 

Sixth, Anthropometry Measurements
72. Height (m)

(

)

73. Weight (kg)

(

)

74. BMI

(

)

75. Waist (cm)

(

)

76. Hip circumference (cm)

(

)

77. Ratio of waist /hip circumference 78. The upper mid-arm muscle circumference (cm)

79. TSF
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(

)

(

)

Seventh: lab tests
Test

Value

Normal Range

AST (SGOT)

M (0.0 – 37.0) F (0.0-31.0) U/L

ALT (SGPT)

M (0.0- 41.0) F (0.0- 31.0) U/L

Total Bilirubin

M&F (0.2- 1.0) mg/dL

Albumin

M&F (3.5- 5.0) g/dL

Total Protien

M&F (6.6- 8.8) g/dL

Zn

M&F (68.0- 107.0)Mg/dL

Na

M&F (135.0- 155.0) mmoL/L

K

M&F(3.6- 5.5) mmoL/L

Iron

M (65-175) F (40- 150) Ng/dL
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