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Abstract
The environment in the Gaza Strip suffers considerable strain. In particular, the shortage and
the pollution of resources, coupled with a high population growth and the insufficient job
opportunities have created many environmental problems. Groundwater is the only source of
water in the Gaza Strip.  More than 90% of the households are connected to the municipal
ground water wells. Water salinity is a mgjor problem which threatens the ground water in
the southern part of the Gaza Strip. There are two sources of water in the southern part of the
Gaza Strip; the municipal wells are currently used for al domestic purposes, and the Isragli
Water Company "Makorot" which serves the eastern villages in Khanyounes Governorate.
The overal water quality of the Makorot source is acceptable compared with the World
Health Organization (WHO) guidelines. The overall aim of this study was to determine the
salinity of drinking water and its association with renal failure in the southern part of the Gaza
Strip.  Another aim was to explore the relationships between renal failure and the socio-

economic and demographic variables.

Descriptive, analytic design was used which included interviewing a sample of patients with
renal failure. Face to face interviewed questionnaire were implemented. The sample
consisted from 194 subjects and the response rate was 70%. Reliability was assessed by
Cronbach Alpha test and the validity were ensured by the content and face validity methods.
Analysis of the quantitative data extracted four domains that reflected subjects’ perceptions
about the drinking water salinity level in their localities. All water chemical tests of the
southern municipal domestic wells have been reviewed since 1987. The tests reviewed were
fluoride, chloride, nitrate, total dissolve solid (TDS), and sodium levels in all groundwater

wells, which reveal ageneral trend of increasing from north to south in the southern part.

The results showed that only 8% of the municipal wells were meeting the WHO drinking
standards in chloride level. Chloride, nitrate, TDS, fluoride and sodium concentration ranges
from 2 to 9 times the WHO standards in 92% of the southern wells. The study findings
showed that there were no statisticaly significant associations between renal failure
prevalence and chloride level, sodium level, TDS level and nitrate level. In contrary, there
were strong statistically significant associations between renal failure and fluoride level. The
study findings indicate that there is an urgent need to modify the mixing process of the water
produced and distributed according to fluoride level, and to initiate public information and

awareness programs about the fluoride health effects.
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Definition of terms

Poallution is the term which carries with it a sense of an impurity, and can be defined
as a chemical or physical agent in an inappropriate location or concentration
(Beychok, 1967).

Solid waste: A simplified definition of solid waste would include garbage, trash,
recyclable materials, yard waste, and waste from industrial and commercial sources.
It does not include hazardous waste from businesses. Solid waste is any garbage,
refuse, sludge, or other discarded material, including solid, liquid, semisolid, or
contained gaseous material resulting from industrial, commercial, mining, or

agricultural operations or from community activities (Wikipedia, 2006).

Wastewater is any water that has been adversely affected in quality by anthropogenic
influence. It comprises liquid waste discharged by domestic residences, commercial
properties, industry, and/or agriculture and can encompass a wide range of potential
contaminants and concentrations. In the most common usage, it refers to the
municipal wastewater that contains a broad spectrum of contaminants resulting from

the mixing of wastewaters from different sources (Beychok, 1967).

Biodiversity Is a definition that is often used by ecologists is the "totality of genes,
species, and ecosystems of aregion”. An advantage of this definition is that it seems
to describe most circumstances and present a unified view of the traditiona three
levels at which biodiversity has been identified (Wikipedia, 2006).

Natural resources are naturally occurring substances that are considered valuable in
their relatively unmodified (Wikipedia, 2006).

Natural resources are classified into renewable and non-renewable resour ces:

Renewable resources are generaly living resources (fish, coffee, and forests, for
example), which can restock (renew) themselves if they are not over harvested.
Renewable resources can restock themselves and be used indefinitely if they are used
sustain ably (Wikipedia, 2006).



¢ Non-renewable resource is a natural resource that cannot be re-made or re-
grown. Often fossil fuels, such as coal, petroleum and natural gas are
considered non-renewable resources, as they do not naturally re-form at arate
that makes the way we use them sustainable (Wikipedia, 2006).

Renal failure or kidney failure is a situation in which the kidneys fail to function
adequately. It is divided into two categories the first is acute and the second is chronic
forms; either form may be due to a large number of other medical problems.
Biochemical, it is typically detected by an elevated serum cresatinine. In the science of
physiology, renal failure is described as a decrease in the glomerular filtration rate.
When the kidneys malfunction, problems frequently encountered are abnormal fluid
levels in the body, deranged acid levels, abnormal levels of potassium, calcium,
phosphate, hematuria (blood in the urine) and (in the longer term) anemia. Long-term
kidney problems have significant repercussions on other diseases, such as
cardiovascular disease. Other factors which may help differentiate acute and chronic
kidney disease include the presence of anemia and the kidney size on ultrasound.
Chronic kidney disease generally leads to anemia and small kidney size (Wikipedia,
2006).

Acuterenal failure (ARF) : Asthe name implies, arapidly progressive loss of rendl
function, generally characterized by oliguria (decreased urine production, quantified
as less than 400 mL per day in adults, less than 0.5 mL/kg/h in children or less than 1
mL/kg/h in infants); body water and body fluids disturbances, and electrolyte
derangement. An underlying cause must be identified to arrest the progress, and
dialysis may be necessary to bridge the time gap required for treating these
fundamental causes. ARF can result from a large number of causes like diabetes, and
hypertension (Wikipedia, 2006).

Chronic kidney disease: Stage Chronic Kidney Disease (CKD) can develop slowly
and show few initial symptoms, be the long term result of irreversible acute disease or

be part of a disease progression (Wikipedia, 2006).



Acute on chronic renal failure: Acute renal failure: can be present on top of
chronic renal failure. This is caled acute-on-chronic rena failure (AOCRF). The
acute part of AOCRF may be reversible and the aim of treatment, as with ARF, isto
return the patient to their baseline rena function, which is typically measured by
serum creatinine. AOCRF, like ARF, can be difficult to distinguish from chronic rena
failure, if the patient has not been monitored by a physician and no baseline (i.e., past)
blood work is available for comparison. (Wikipedia, 2006).

Salinity is the increased accumulation of excessive salts in land and water at
sufficient levels to impact on human and natural assets (plants, animals, aquatic
ecosystems, water supplies, agriculture, or infrastructure). Primary salinity is where
increases in salinity have occurred solely through natural processes and secondary or
induced salinity is where increases have occurred due to land use changes made by
human activity. Because salinity can be produced by a variety of distinctly different
land management and ground water flow systems no one approach to managing
salinity will work in al cases (Wikipedia, 2006).

Saline water: is agenera term for water that contains a significant concentration of
dissolved salts (NaCl). The concentration is usually expressed in parts per million
(ppm) of salt (Wikipedia, 2006).

Knowledge is what is known. Also, knowledge an acquisition involves complex
cognitive processes. perception, learning, communication, association, and reasoning.
The term knowledge is aso used to mean the confident understanding of a subject,

potentially with the ability to useit for a specific purpose (Wikipedia, 2006).



Awareness describes a human or animal's perception and cognitive reaction to a
condition or event. Awareness does not necessarily imply understanding, just an
ability to be conscious of, feel or perceive (Wikipedia, 2006)

Awareness is a relative concept. An anima may be partidly aware, may be
subconsciously aware, or may be acutely aware of an event. Awareness may be
focused on an internal state, such as a visceral feeling, or on externa events by way of
sensory perception. Also, awareness provides the raw material from which animals

develop subjective ideas about their experience (Wikipedia, 2006).



Chapter One: Introduction

1.1. Research Background

Water is fundamenta to all forms of life on earth. Without clean water, we cannot
experience optimum health, or lead normal lives (WHO, 1993). All people whatever
their stage of development and social and economic condition, have the right to have
access to drinking water in quantities and of quality equal to their basic needs (UN,
1977). Water and sanitation is one of the primary drivers of public health. one often
refer to it as "Health 101", which means that once we can secure access to clean water
and to adequate sanitation facilities for all people irrespective of the differencein their
living conditions, a huge battle against al kinds of diseases will be won."
(WHO,1993). Escaating environmental degradation includes deforestation,
desertification, and loss of biodiversity, ozone depletion, global climate change, and
pollution and over consumption of natural resources which directly impact our ability
to develop economically while at the same time sustaining the health of people as well
as plants and animals (Kibert, 2000). Along with exponential population growth,
these problems are especialy significant in developing countries (Vadala, 2004).
More than 10% people in the world (more than 900 million people) suffering from
lack access to water that is safe for drinking and almost three times that (more than
2,5 billion people) live without adequate sanitation systems which lead many
diseases. And as the population on earth increases so do these numbers (WHO,
1996). Adequate supply of good quality water is essentia for public health (WHO,
1993). Drinking water should be free from pathogenic (disease-causing) organisms,
fairly clear (low turbidity, little color); not saline (salty) not contain compounds that
cause an offensive taste or smell; not contain chemicals, metals or radioactive
compound in concentration that may have an adverse effect on human health; and not
cause corrosion of water supply system, not nor stain clothes washed in it (WHO,
1993). Water of good chemical and physical quality is necessary from the point of
view of its acceptability to the consumer, protection of consumer hedth, and

conservation of water system. Situations are encountered in which offending
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chemical substances have made a water source unacceptable to the public event
though its bacteriological quality was excellent (WHO, 1993).

Palestinian environment is facing serious threats, such as: alarming population
growth, limited land resources, long term isolation as a result of the regiona political
circumstance and the underdevel oped environmental protection system which caused
serious deterioration, fast depletion and contamination of environmental resources
that, in its turn, lead to health risk among citizen (UNEP, 2003). Palestine as a whole
is a south Mediterranean country that suffers from shortage in quantity of fresh water
available for use, in addition to decrease of water quality. This problem is more
severe in Gaza Strip regarding available water quality to use, especially for drinking
purposes (PWA, 2006).

Palestinian fresh ground water resources are currently being depleted due to over
pumping of the aquifer, the fact that rates of salinization are increasing in areas of
relatively good water quality implies that fresh water bodies are gradually becoming
replaced with brackish and/or saline water. The time frame until all fresh water
resources are exhausted will depend on continued pumping volumes and patterns, as
well as the balance between aquifer inflows and out flows. Using a rate of aquifer
depletion of 20 Mm3ly, it can be calculated that in theory, it will take about 20-30
years before al the fresh water in the Gaza coastal aguifer is replaced with higher
sainity water (PWA, 2000).

Pollution of groundwater in Gaza strip is a magor problem. Not only are there
numerous source of pollution, but also the aguifer is highly vulnerable to pollution.
Many years of over pumping have resulted in the seawater intrusion and upconing of
saline ground water. Furthermore, human activities including agriculture and
inadequate waste management have increased groundwater contamination level. The
high nitrate content of the groundwater appears to be primarily induced by sewage
and leachate of solid waste. The reason for drawing attention to nitrate pollution isits
toxicity to humans, especially for babies and pregnant women by the so-called "blue
babies' syndromes. Another factor which affects groundwater is the salinity content
which has shown an obvious increase during the past 10 to 20 years, this may be the
result of groundwater flow from the east, sainization of the surface, and seawater
intrusion from the west (PWA, 1999).

Gaza Strip is characterized by its natural water resources scarcity. The main source of
water in Gaza Strip is the groundwater aquifer. Over pumping and low rainfall have
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limited the quantity of water available and have further contributed to the degradation
of the water quality (CAMP, 2000). Ongoing deterioration of the water supply of
Gaza poses a mgjor chalenge for water planners and the sustainable management of
the costal aquifer. The aquifer is presently being overexploited, with total pumping
exceeding total recharge. In addition, anthropogenic sources of pollution threaten the
water supplies in mgor urban centers. Many water quality parameters presently
exceed the World Health Organization (WHO) drinking water standards. The mgjor
documented water quality problems are elevated chloride (salinity) and nitrate
concentrations in the aquifer (PWA, 2000).

According to Abu Safieh (1994) demonstrated correlation between water salinity and
mortality due to renal diseases. The researcher analyzes the mortality data gathered
by Gaza Health Service Research Center and the water chemical composition from
the Public Health Department. Gaza governorates with higher water salinity reported
higher renal diseases mortality rates.

According to the above mentioned, it is important to highlight that the water resource

and human public health in Gaza Strip are facing areal risk.

1.2. Research Problem

Environmental quality is an important direct and indirect determinant of health, and
deteriorating environmental conditions are mgjor contributory factor to poor health.
The research problem is to study if the existence of rena failure prevalence as
outcome of water deterioration and salinity problem which threaten the public health.
In the last 20 years the underground water which is the only source for drinking in
Gaza Strip as well asin Khanyounisis facing area problem due to concentrations of
chemical pollutants, including Nitrate and Chloride have exceeded the standards
recommended by WHO. About 63.5% of Gaza strip water wells sampled is
chemically polluted and 15.8% are bacteriological contaminated (MOH, 2004).
Groundwater quality especially in Khanyounis area is generally poor. Over-
exploitation has resulted in saltwater intrusion and up-coning. In most areas of
Khanyounis, a slow, continuing decline in groundwater levels has been observed
since the mid-1970s. So, the coastal aquifer is over exploited and vulnerable to
becoming unusable for drinking water and irrigation. Two main problems currently

7



challenge the groundwater resources in Khanyounis Governorate: a) Progressive
salinity of water wells which exceeds WHO standards and b) Raising of nitrate levels
in the drinking water (PWA, 2006).

According to the health report of MOH in Palestine renal failure is the seventh leading
factor for death among the age group (5 — 19) and represented 1.1% from the total
deathsin Gaza strip. The sixth leading factor for death among age group (20-59) and
represented 3.1% in Gaza Strip. Leading cause for deaths among age group 60 and
above represented 4% in Gaza Strip, 5.8% in West bank, and 5.1% in Palestine
(MOH, 2005).

Unfortunately, the only research which links the relationship between rena failure
mortality and water salinity is not documented as primary resource. On the other

hand there are no studies carried out locally and nationally for the same reason.

1.3. Justifications of the study

Groundwater quality in Khanyunis and the eastern villages in the southern area is a
problem of great concern and groundwater quality is deteriorating very rapidly as a
result of the continuous pumping, and bad sanitation system. Currently water supply
for Khanyunis governorate is differing in many demographical areas within the
governorate and the eastern villages which have another different source of water. Its
main source of water supply is from Makorot Israeli Water Company. Its water meets
the WHO standards. So it can be easy to compare the prevalence of rena failure in
different areas with different level of salinity. For the above mentioned reasons
Khanyunis city and the eastern villages (Khuza, Absan, Bunisuhila) have been
selected for the study.

1.4 Objectives of the study:

1.4.1 General Objective of the study

The overall aim of the research is to study association between salinity of drinking

water and renal failure in the southern part in Gaza Strip.



1.4.2. Specific Objectives of the study:

1- Assessment of chemical quality of drinking water in the study area

2- To explore the relationship between renal failure and socio economic demographic
variables such as age, gender, residential area, grade of education, job.

3- Toidentify renal failure etiological variables and severity level in the study area
4-To evaluate impact of saline water on subjects satisfactions

5-To highlight subject's awareness and knowledge on their heath and ecologica
problems

6-To identify maor salinity causes and variables which was or still existing in
Khanyuns drinking or domestic water those may present health problems.

7-To compare renal failure prevalence in areas with different level of selected water
quality parameters (nitrate, TDS, chloride, fluoride and sodium)

1.5. Resear ch Questions

The main question addressed in this study:

Is there association between drinking water salinity and renal failure prevaence in
different demographic areas with different water sources in Khanyunis city and the
eastern villages?

This main question is divided into the following sub questions:

Q1: Is there a relationship between renal failure and socio economic demographic
variable (age, gender, marital status, educational level, residency, and job?

Q2: What are the causes, etiological variables, and medical history of renal failure in
the study area?

Q3: What isthe level of renal failure severity?

Q4: What are the previous and current differences in salinity levels in the different
demographic areas?

Q5: What is the subject level of satisfaction from domestic water supply?

Q6: What is the level of subject's knowledge and awareness about water salinity
management?

Q7: what isthe source of drinking water and treatment tool ?

9



Q8: What isthe historical level of salinity in Khanyunis and the eastern villages?

Q9: What are the most serious parameters of chemicals existing in Khanyuns
drinking water that present arisk to human health which may cause renal failure?
Q10: Is there association between rena failure prevalence and chloride level in
domestic water?

Q11: Is there association between rena failure prevalence and nitrate level in
domestic water?

Q12: Is there association between renal failure prevalence and TDS level in domestic
water?

Q13: Is there association between renal failure prevalence and fluoride level in
domestic water?

Q14: Is there association between rena failure prevaence and sodium level in

domestic water?

1.6. Feasibility and Cost

This study was conducted at Nasser Hospital in Khanyunis governorate as
requirement for study at the School of Public Health, Al-Quads University.
Discussion and exchange of ideas with responsible persons from School of Public
Health, Governmental Hospitals Director, General Primary Heath care, and different
speciaties made the implementation of this study more feasible. This study was self
funded; the researcher was responsible for al the needed cost. It is supervised by
School of Public Health, and carried out with co-ordination between School of Public
Hedlth, artificia kidney department at Nasser hospital, Khanyunis Municipality,
Water authority, Coastal Municipalities Water Utility, and Public Health laboratory,
al the teams over the previous agencies provided the researcher with necessary
research support such as access to study population, water data, chemical tests results,

and ethical approval to conduct the study.
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1.7 Context of the study

The researcher provided some helpful background for the ecologica and health
problem and information that needed to be clear to facilitate understanding the nature
of relationships. The information including geographical, physical, setting for
Khanyunis, and rena failure patient situation can be influenced by many factors
concerning the demographical, socio-economical and political circumstances. The
current study conducted at Khanyunis Governorate in Palestine so some of the

demographical, socio-economical and political factors were important to the study.
1.7.1 Demogr aphic context:

Palestine is a very small country, the total size approximately 27,000 Km?, has an
important location in Western Asia, it is bordered from the west by the
Mediterranean, from the east by Syria, and Jordan, from the north by Lebanon and on
the south by the Sinai and the Gulf of Agaba (MOH, 2006).

Palestine has a strategic location so many forces tried to occupy the country, now
Palestine separated geographically into two parts, West Bank and Gaza Strip, the last
isahighly populated area (MOH, 2006).

The total Paestinian population residing in the Gaza Strip and the West Bank
including Jerusalem was estimated to be 3,737,895 of where 1,6 million (43.8%) are
registered refugees, more than one million of the Palestinians are living inside the
green line “Palestine 1948” and the number of Palestinians who are living in Diaspora
is estimated at 4,843,427 (MOH, 2006). The population number in Gaza was
estimated by the year 2005 to be 1,389,789 with population density about, 3,808
inhabitants’Km? with 69% refugees (MOH, 2006). This large number in the small
surface area with this density creates a worried health, environmental and economical
problem. The most of Palestinian population is under age 15 years those represented
46.3% of the population in Palestine and the percentage of Palestinian who is older
than 65 years is 2.8%. This made Paestinian young population which made an
economical burden. The median age in Paestine is increased from 16.4 in 1997 to
16.7 yearsin 2004 (MOH, 2006).

The natural increase rate in Palestine at 3.3%, 3.8% were in Gaza. While the
population natural increase rate estimated in Gaza as 3.1% (MOH, 2006).
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1.7.2 Socio-economic context:

Palestinian economy has been steady decline due to permanent strict closure and
violence during the recent Intifada, as GDP were fallen to 30% it was contracted by
9% in the year 2006 to reach to 4.2% in the mid-year 2007 (World Bank, 2007a). In
comparison to Israeli gross domestic product (GDP) at 2007, it reached to 8.7% while
in EMERO country it is 7.5% (WHO, 2007). GDP levels have been maintained by
government and private consumption funded by donor aid, while investment has
fallen to low level. Employment, and particularly youth employment, must be the
essence of any Palestinian economical strategy (World Bank, 2005a). Despite, large
flow of aid, unemployment and poverty have continuo to raise (World Bank, 2007a).
The number of Palestinian workers in Isragl decreased from 135,000 in 1999 to
36,000 in 2005. The workers in Palestine also decreased from 453,000 in 1999 to
135,000 in 2005 (MOH, 2006). The World Bank reported that the unemployment rose
from 9.5% in 1999 to nearly 16% in 2006 however it is higher in Gaza than West
Bank (World Bank, 2007a). Increased scarcity of jobs has led to more part-time
workers. Also the increase level of unemployment increased burden on Palestinian
Authority by overstaff in its employee (World Bank, 2007a). This revealed sharply
increasing the poverty rate in Palestine was 44% in 2005 (MOH, 2006). The poverty
increases in 2006 at Gaza Strip to reach 51% (World Bank, 2007).
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Chapter 2: Literature Review

This chapter reviews the literature available about renal failure and salinity problem.
It starts with historical review, definitions, types, and causes for both salinity and
renal failure and some explanation of different variables are illustrated in the
literature. In this part the researcher highlight on researches, paper was carried out in
relation to both quality indicator and the prevalence of renal failure which may help to

give avery smpleidea.

2.1 Renal failurehistorical review

Before the advancement of modern medicine, acute rena failure (ARF) might be
referred to as uremic poisoning. Uremia was the term used to describe the
contamination of the blood with urine. Starting around 1847 this term was used to
describe reduced urine output, now known as oliguria , which was thought to be
caused by the urine's mixing with the blood instead of being voided through the
urethra. Acute rena failure due to acute tubular necrosis (ATN) was recognized in
the 1940s in the United Kingdom, where crush victims during the Battle of Britain
developed patchy necrosis of renal tubules, leading to a sudden decrease in rena
function. During the Korean and Vietnam wars, the incidence of ARF decreased due

to better acute management and intravenous infusion of fluids (Wikipedia, 2006).

2.2 Renal Failure Definitions:

2.2.1Urinary system: group of organs of the body concerned with excretion of urine,
that is, water and the waste products of metabolism, also called excretory system or
the genitourinary system that produces, stores, and eliminates urine. In humans it
includes two kidneys, two ureters, the bladder, and the urethra. The analogous organ
in invertebrates is the nephridium (Wikipedia, 2006).
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2.2.2 Kidneys: Pair of organs that maintain water balance and expel metabolic
wastes. Human kidneys are bean-shaped organs about 4 in. (10 cm) long, in the small
of the back. They filter the entire 5-quart (about 4.5-liter) water content of the blood
every 45 minutes. Glucose, minerals, and needed water are returned to the blood by
reabsorption. The remaining fluid and wastes pass into collecting ducts, flowing to the
ureter and bladder as urine. Each kidney has over 1 million functiona units
(nephrons) involved in the process of filtration and reabsorption. The kidneys also
secrete renin, an enzyme involved in blood pressure regulation. Kidney disorders
include kidney failure, kidney stones, and nephritis (Wikipedia, 2006).

2.2.3 Nephrons: Functional unit of the kidney that removes waste and excess
substances from the blood to produce urine. Each of the million or so nephrons in
each kidney is a tubule 1.2 — 2.2 in. (30 — 55 mm) long. At one end it is closed,
expanded, and folded into a double-walled cuplike structure (Bowman's capsule)
enclosing a cluster of capillaries (glomerulus). Fluid forced out of the blood through
the capillary walls of the glomerulus into Bowman's capsule flows into the adjacent
renal tubule, where water and nutrients are selectively reabsorbed from the fluid back
into the blood, and electrolytes such as sodium and potassium are balanced in several
distinct sections along its length. The final concentrated product is urine (Wikipedia,
2006).

2.3 Renal failure epidemiological review

Unfortunately there is no national or local registry data for rena failure prevalence in
Paestine, nearly all data are represented for other countries. Most epidemiological
information on chronic kidney disease (CKD) originates from data available on end-
stage renal disease (ESRD), the terminal stage of CKD when treatment with rena
replacement therapy (dialysis or transplant) becomes necessary to sustain life. Little

14



information is available on the prevalence of earlier stages of CKD, as patients are
often asymptomatic. The epidemiological studies that have been performed provide
evidence that ESRD represents the “tip of the iceberg” of CKD and suggest that
patients with earlier stages of disease are likely to exceed those reaching ESRD by as
much as 50 times (Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS, 2003).
Worldwide, the number of patients with CKD is rising markedly, especially in adults,
and CKD is now being recognized as amajor public health problem that is threatening
to reach epidemic proportions over the next decade (Lysaght MJ, 2002). The
prevalence of chronic kidney disease in the United States population is rising
significantly. A 1998 report of the National Health and Nutrition Examination Survey
(NHANES. 1998) conducted from 1988 to 1994 estimated that 6.2 million individuals
over age 12 years had reduced kidney function. Further, these data showed a higher
prevalence of abnormal creatinine levelsin older compared with younger individuals,
in non-Hispanic blacks compared with whites or Mexican-Americans, and in men
compared with women. In 1998, 86,000 patients began treatment for end-stage rena
disease (ESRD), and in that same year there were more than 300,000 prevalent cases
of ESRD. By 2010, these numbers are projected to be 172,667 incident and 661,330
prevalent cases of ESRD particular, rena disease in diabetes mellitus is a
disproportion of the rising prevalence and incidence of new cases of progressive
kidney disease in the United States (clinical practice guidelines for chronic kidney
disease, 2002). In North America, up to 11% of the population (19 million) may have
CKD (Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS2003). Surveys in
Australia, Europe, and Japan describe the prevaence of CKD to be 6-16% of their
respective populations (EI Nahas AM, Bello AK, 2005). In North America alone,
more than 100,000 individuals entered ESRD programs in 2003 (adjusted incidence
rate: 341 new cases per million population), with a prevalence count of more than
450,000 as of December 2003 prevalence rate: 1,509 per million population (U.S.
renal data system, USRDS 2005).

Physicians in renal centers in Wales and in adjacent areas of England were asked to
undertake a census of patients on rena replacement therapy on 30 June 2004 using an
agreed protocol. Data were collated and analyzed in anonymous form.
2434 patients were on renal replacement therapy (RRT) in Wales at the census date.
Median age of patients on RRT was 56 years, peritonea dialysis 58 years, hem
dialysis 66 years and transplantation 50 years. The three treatment modalities had
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significantly different age-specific peak prevalence rates and distributions. RRT age-
specific prevalence rates peaked at around 70 years (1790 pmp), transplantation at
around 60 years (924 pmp), hem dialysis a around 80 years (1080 pmp) and
peritonea dialysis did not have a clear peak prevalence rate. Age-specific incidence
of RRT peaked at a rate of 488 pmp at 79 years, as did incidence rates for hem
dialysis, which peaked at the same age. Age had less effect on the initiation of
peritoneal dialysis, which had a broad plateau between the early fifties and late
seventies. Kidney transplantation rates were highest in the early fifties but were
markedly absent in old age. Differences in the provision of RRT are evident,
particularly in the very elderly, where the gender difference for hem dialysis is
particularly marked. The study illustrates that grouping patients over 75 years into a
single age-band may mask significant diversity within this age group. Significant
numbers of very elderly patients who are currently not receiving RRT may wish to
receive RRT as the elderly population increases, and as technology improves survival
and quality of life on RRT. The study suggests that if technologies that are more
effective were developed, and which had alower impact on quality of life, there might
be up to a 17% increase in demand for RRT in those aged over 75 years, around 90%
of this increased demand would be for hem dialysis. Not surprisingly, the cost of
treating patients with ESRD is substantial and poses a great financial challenge. The
economic cost of North American ESRD programs reached $25.2 billion in 2002, an
11.5% increase over the previous year, and is expected to reach $29 hillion by 2010
(Lysaght MJ,2002) Two factors, aging and the global epidemic of type-ll diabetes
mellitus, are primarily responsible for the increasing incidence of CKD in adults. In
contrast, pediatric ESRD patients (<20 years of age) constitute a very smal
proportion of the total ESRD population. However, they pose unique challenges to
providers and to the health care system, which must address not only the primary
renal disorder but the many extra rena manifestations that affect growth and
development as well. In North America, children younger than 20 years of age
account for less than 2% of the total ESRD patient population, and the prevalence of
patients aged 0-19 years has grown a modest 32% since 1990. Thisisin contrast to
the 126% growth experienced by the entire ESRD population over the same time
period (U.S. rena data system, USRDS 2005) Nonetheless, CKD in children is a
devastating illness, and the mortality rate for children with ESRD receiving dialysis
therapy is between 30 and 150 times that of the general pediatric population (U.S.
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renal data system, USRDS 2004). In fact, the expected remaining lifetime for a child
0-14 years of age and on dialysis is only 20 years (McDonald SP, Craig JC, 2004).
Therefore, the diagnostic and therapeutic approach to CKD must emphasize primary
prevention, early detection, and aggressive management. Knowledge of the
epidemiology of CKD and its associated clinicdl manifestations is a crucial
component of this effort by helping to target key patient populations at risk, by
guantifying the extent of the problem, and by facilitating an assessment of the impact

of intervention.

2.4 Classification of renal failure

Rena failure can broadly be divided into two categories: acute or chronic renal
failure. The type of rena failure is determined by the trend in the serum creatinine.
Other factors which may help differentiate acute and chronic kidney disease include
the presence of anemia and the kidney size on ultrasound. Chronic kidney disease
generally leads to anemiaand small kidney size (Wikipedia, 2006).

2.4.1 Acuterenal failure (ARF):

Also known as acute kidney failure or acute kidney injury, is a rapid loss of renal
function due to damage to the kidneys, resulting in retention of nitrogenous (urea and
creatinine) and non-nitrogenous waste products that are normally excreted by the
kidney. Depending on the severity and duration of the rena dysfunction, this
accumulation is accompanied by metabolic disturbances, such as metabolic acidosis
(acidification of the blood) and hyperkalaemia (elevated potassium levels), changesin
body fluid balance, and effects on many other organ systems. It can be characterized
by oliguria or anuria (decrease or cessation of urine production), although nonoliguric
ARF may occur. It is a serious disease and treated as a medical emergency
(Wikipedia, 2006).
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2.4.2 Chronic kidney disease (CKD):

Also known as chronic renal disease is a progressive loss of rena function over a
period of months or years. The symptoms of worsening kidney function are
unspecific, and might include feeling generally unwell and experiencing a reduced
appetite. Often, chronic kidney disease is diagnosed as a result of screening of people
known to be at risk of kidney problems, such as those with high blood pressure or
diabetes and those with a blood relative with chronic kidney disease. Chronic kidney
disease may aso be identified when it leads to one of its recognized complications,

such as cardiovascular disease, anemia or pericarditis (Wikipedia, 2006).

2.5 Mechanism of Renal Failure

Acute kidney failure usually occurs as the result of a sudden interruption in the blood
supply to the kidney, or as aresult of atoxic overload of the kidneys. Some causes of
acute failure include accidents, injuries or complications from surgery where the
kidneys are deprived of normal blood flow for an extended period of time. Heart-
bypass surgery is an example of a situation in which the kidneys receive reduced
blood flow. Drug overdoses, whether accidental or from chemical overloads of drugs
such as antibiotics or chemotherapy, may also cause the onset of acute kidney failure.
Unlike in chronic kidney disease, however, the kidneys can often recover from acute
failure, alowing the patient to resume a normal life. People suffering from acute
faillure require supportive treatment until their kidneys recover function, and they
often remain at an increased risk of developing future kidney failure (National Kidney
and Urologic Diseases Information Clearing House, 2007).
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2.6. Causes of Renal Failure

The most common causes of CKD are diabetic nephropathy, hypertension, and
glomerulonephritis. Together, these cause approximately 75% of al adult cases.
Certain geographic areas have a high incidence of Human Immunity Virus HIV
nephropathy. Historically, kidney disease has been classified according to the part of
the renal anatomy that isinvolved as:

e Vascular, includes large vessel disease such as bilateral rena artery stenosis
and small vessdl disease such as ischemic nephropathy, hemolytic-uremic
syndrome and vasculitis

e Glomerular, comprising adiverse group and sub classified into

o Primary Glomerular disease such as foca  segmental
glomerulosclerosis and nephritis.

o Secondary Glomerular disease such as diabetic nephropathy and lupus
nephritis.

e Tubulointerstitial including polycystic kidney disease, drug and toxin-induced
chronic tubulointerstitial nephritis and reflux nephropathy

e Obstructive such as with bilateral kidney stones and diseases of the prostate
(Wikipedia, 2006).
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2.7 Renal failure classification variation by country:

There is limited information on the epidemiology of CKD in population. This is
especially true for less advanced stages of renal impairment that are potentially more
susceptible to therapeutic interventions aimed at changing the course of the disease
and avoiding ESRD. As CKD is often asymptomatic in its early stages, it is both
under diagnosed and, as expected, underreported. This is in part the result of the
historical absence of acommon definition of CKD and a well-defined classification of
its severity. The current CKD classification system described by the National Kidney
Foundation’s Kidney Disease Outcomes Quality Initiative (NKF-K/DOQI) has hel ped
remedy the situation. According to the K/DOQI scheme, CKD is characterized by
stage one is mild disease, through stage 5 (ESRD) (National Kidney Foundation,
2002). By establishing a common nomenclature, staging has been helpful for
patients, general health care providers, and nephrologists when discussing CKD and
anticipating comorbidities and treatment plans. The classification system has,
however, been subject to debate, as it is argued that stages 1 and 2 would be better
defined by the associated abnormalities (e.g. proteinuria, hematuria, structura
anomalies) rather being classified as CKD, whereas more advanced stages (3 and 4)
should be characterized by the severity of the impaired renal solute clearance.
Furthermore, and with particular reference to children, the normal level of glomerular
filtration rate (GFR) varies with age, gender, and body size and increases with
maturation from infancy, approaching adult mean values at approximately 2 years of
age In turn, GFR ranges that define the five CKD stages apply only to children 2
years of age and older. Finally, athough the threshold of GFR reduction where
chronic renal failure (CRF) and chronic renal insufficiency (CRI) begins is a matter of
opinion, many registries have operationally defined this as a GFR below 75 mL/min
per 1.73 m?. Hence, populations with CRI or CRF are now categorized as those that
comprise CKD stages 2-4. Most of the existing data on the epidemiology of CKD
during childhood concentrates on the late and more severe stages of renal impairment
and are not population based in nature. In addition, some methodologically well-
designed childhood CKD registries are limited by being restricted to small reference
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populations Finally, direct comparisons of the incidence and prevalence rate of
childhood CKD in different geographical areas around the world is difficult due to
methodological differences in study age group, characterization of the degree of renal
insufficiency, and disease classification. In the United States, data is primarily
available from two sources: the registry of the North American Pediatric Renal Trias
and Collaborative Studies (NAPRTCS) organization with the United States Rena
Data System (USRDS.2005). NAPRTCS was established as a transplant registry in
1987 with a goal of gathering data from the majority of pediatric renal transplant
centers in the United States, Canada, Mexico, and Costa Rica. Its registry was
expanded in 1992 to include data from patients receiving maintenance dialysis, and in
1994, data was first collected from patients with CRI characterized by a Schwartz
estimated creatinine clearance of <75 mL/min per 1.73 m? (Schwartz GJ, Haycock
GB, Edelmann CM Jr, Spitzer A, 1976). Participation in this registry is voluntary and
mandates the involvement of pediatric nephrologists in the provision of care to those
patients entered into the registry. As of December 2005, information had been
collected on more than 6,400 patients who entered the registry with a diagnosis of
CRI. In contrast to the NAPRTCS, which only receives data voluntarily submitted by
pediatric nephrology centers, the USRDS is a national data system that collects,
analyzes, and distributes information about all patients with ESRD in the United
States. Thus, USRDS data includes information on both adults and children with stage
5 CKD, which is published as an Annua Data Report (ADR) (U.S. rena data system,
USRDS 2005 ,2004) This source of information is particularly important from an
epidemiological perspective, as approximately one third of children and adolescents
with ESRD requiring dialysis or transplantation in the United States are cared for in
facilities that primarily serve adults, and thus, they are not included in the NAPRTCS
database(Furth SL, Powe NR, Hwang W, Neu AM, Fivush BA,1997). The recently
published data from the ItalKid Project is by far the most comprehensive data on the
epidemiology of CKD in children. The ItaKid Project is a prospective, population-
based registry that was started in 1990 and includes all incident and prevalent cases of
CRF (Cer<75 mL/min per 1.73 m? in children (<20 years) from throughout Italy
(total population base: 16.8 million children) (Ardissino G, Dacco V, Edefonti A,
Sereni F,2003).
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The European Dialysis and Transplant Association (EDTA) was established in 1964
to record demographic data and treatment details of patients receiving renad
replacement therapy (RRT), including dialysis and renal transplantation. Historically,
the EDTA registry gathered data on RRT in children from individual renal units by
means of center and patient questionnaires, a process that was subject to
underreporting. At the turn of the century, the EDTA office moved to Amsterdam and
began collecting data on RRT entirely through national and regiona registries and
recently reported data on RRT in children from 12 registries located in Europe (Van
der Heijden BJ, van Dijk PC, Verrier-Jones K, Jager KJ, Briggs JD, 2004). Other
regional societies, such as the Japanese Society for Pediatric Nephrology (JSPN),
have also provided useful epidemiological information. In Japan, children are
screened annually by urinalysis in a nationwide program, an approach that has
provided invaluable epidemiological information and the opportunity for establishing
clinica trials focusing on early detection and intervention. Epidemiological data is
also available from Australia and New Zealand (Australia and New Zealand Dialysis
and Transplant Registry). In contrast, epidemiological information from Asia, where
57% of the world’s population resides and a geographic region characterized by a
very high proportion of children, is very scant and is primarily based on patients
referred to tertiary medical centers (Gulati S, Mittal S, Gupta RK, 1999) The situation
in central and southern Africa or in the Arab countries of North Africa and the Middle
East is even more unfortunate, as there are no regional pediatric nephrology societies
in place to collect and publish any valid epidemiological data.
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2.8 Renal failureincidence and prevalence variation by country:

Large population-based studies, such as the Third Nationa Heath and Nutrition
Examination Survey (NHANES I111), have made it possible to estimate the incidence
and prevalence of CKD in the adult population (Coresh J, Astor BC, Greene T,
Eknoyan G, Levey AS, 2003) According to this report, the prevalence of patients with
early stages of CKD (stages 1-4; 10.8%) is approximately 50 times greater than the
prevalence of ESRD (stage 5; 0.2%). There is no comparable information available in
the United States on the prevalence of the earlier stages of CKD in children and its
relationship to ESRD. This s, in large part, due to differences in disease etiology for
children and adults. Furthermore, the relationship between the prevalence of earlier
stages of CKD and the subsequent development of more severe CKD/ESRD is
determined in part by factors unrelated to disease etiology, as was recently shown in a
comparison between adult patients in Norway and the United States (Coresh J, Astor
BC, Asberg A, Powe NR, 2006) Data that do exist on the epidemiology of CKD in
children come from a variety of sources. Population-based data from Italy (ItalKid
Project) has reported a mean incidence of preterminal CKD (Ccr <75 mL/min per
1.73 m?) of 12.1 cases per year per million of the age-related population (MARP),
with a point prevalence of 74.7 per MARP in children younger than 20 years of age.
Similarly, the incidence rate of severe pre-termina CKD in Lorraine (France) has
been estimated as 7.5 per MARP in children younger than 16 years; the prevalence
rate ranged from 29.4 to 54 per MARP (Deleau J, Andre JL, Briancon S, Musse JP,
1994). In Latin America, the (Chilean survey, 1996) reported incidence and
prevalence rates of 5.7 and 42.5 per MARP, respectively, in children younger than 18
years of age with C, <30 mL/min/1.73 m?, including patients with (Lagomarsimo E,
Vaenzuela A, Cavagnaro F, Solar E, 1999) ESRD there are 81.2 million children in
the United States younger than 20 years of age (USRDS, 2005) but no data on the
incidence or prevalence of preterminal CKD isavailable.

Due to a lack of national registries, any semblance of incidence and prevalence data
from developing countries primarily originates as reports from major tertiary care
referral centers (Anochie |, Eke F, 2003). The nature of the data depends on local
referral practices and accessibility to hospital care. The Jordan University Hospital
has estimated the annual incidence and prevaence of severe CKD (C¢, <30 mL/min
per 1.73 m?) to be 10.7 and 51 per MARP, respectively, based on their hospital
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admission rate. A 15-year review of admissions from a university teaching hospital in
Nigeria estimated the median annua incidence of severe CKD (C¢r <30 mL/min per
1.73 m) to be 3.0 per MARP, with a prevalence of 15 patients per million children
(Anochie |, Eke F ,2003). In a recent report, data from a major tertiary hospital in
India revealed that approximately 12% of patients (n=305) seen by the pediatric
nephrology service over a 7-year period had moderate to severe CKD (C¢r<50
mL/min per 1.73 m?), and one quarter of these patients had already developed ESRD,
highlighting the late diagnosis and referral pattern (Hari P, Singla IK, Mantan M,
Batra B, Bagga A,2003). Similar data was reported from another tertiary hospital in
India where 50% of 48 patients presenting with CRF over a 1-year period had ESRD
(Gulati S, Mittal S, Gupta RK,1999). Findly, data from a maor Iranian hospital
collected over 7 years (1991-1998) reported that 11% of pediatric nephrology
admissions (n=298) were due to severe CKD (Cc, < 30 mL/min per 1.73 m?), and one
half of the patients advanced to ESRD (Madani K, Otoukesh H, Rastegar A, Why SV,
2001). The incidence rate of ESRD, adjusted for race and gender, is much higher
among adults than among children. Data from the USRDS revealed that in pediatric
patients younger than 20 years of age, the annua incidence of ESRD increased
marginaly from 13 per MARP in the 1988 cohort to 15 per MARP in the 2003 cohort
(U.S. rena data system, USRDS 2005) This is in contrast to the adult incidence rate
of 119 per MARP for patients 20-44 years of age and 518 per MARP for those 45-64
years old in the 2003 cohort (U.S. renal data system, USRDS 2005). Asin adults, a
higher incidence rate with older patients was also found across the 5-year age groups
within the pediatric cohort. The incidence rate was nearly twice as high among
children 15-19 years of age (28 per MARP) compared with children 10-14 years of
age (14 per MARP), and nearly three times higher than the rate for children 04 years
of age (9 per MARP). The point prevalence for pediatric patients (adjusted for age,
race, and gender) was 82 per million populations during 2002-2003 (U.S. rena data
system, USRDS 2005). The EDTA registry recently reported its cumulative data on
3,184 patients (<20 years of age) with ESRD who initiated RRT between 1980 and
2000 in 12 European countries (Van der Heijden BJ, van Dijk PC, Verrier-Jones K,
Jager KJ, Briggs JD, 2004). With atotal of 18.8 million children between 0-19 years
in the countries surveyed, data revealed that the incidence of ESRD rose modestly
from 7.1 per MARP in the 1980-1984 cohort to 9.9 per MARP over the next 15 years.
In contrast, the prevalence of patients receiving RRT increased from 22.9 per MARP
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in 1980 to 62.1 per MARP in 2000, providing evidence of improved long-term
survival. As in the United States, the incidence of ESRD was highest in the 15-19
year age group, with the exception of the O- to 4-year age group in Finland who
experienced a high incidence of ESRD (15.5 per MARP) secondary to the large
number of infants in that country with congenital nephritic syndrome. The incidence
of ESRD in children (<20 years age) from Australia and New Zealand has remained
fairly constant at around 8-10 per million population over the past 25 years, whereas
the prevalence of treated ESRD has steadily increased since 1980, from
approximately 25 to 50 patients per million population (Australia and New Zealand
Dialysis and Transplant Registry). In 1998, Japanese National Registry data reported
comparatively lower ESRD incidence and prevalence rates of 4 and 22 per MARP,
respectively, for children 0-19 years of age (Hattori S, Yosioka K, Honda M, Ito H,
2002) for reasons that are as yet unexplained. However, as in other countries, the
prevalence rate of treated ESRD patients among patients aged 15-19 years of age was
not only high (34 per million), but seven times higher than that of patients 04 years
of age (5 per million). In the 2005 from the USRDS, data regarding the incidence and
prevalence of ESRD in children was simultaneously published from 37 countries to
corroborate the information above and to facilitate international comparisons (U.S.
renal data system, USRDS, 2005) The highest incidence rates for children were
reported from the United States, New Zealand, and Austria, at 14.8, 13.6, and 12.4 per
million population, respectively. As mentioned earlier (vide supra), Japan’s rate for
pediatric patients was, in contrast, one of the lowest, even though Japan ranks fourth
highest in the world for the incidence of ESRD in adults. The prevalence rate for
pediatric ESRD patients was reported to be highest in Italy, at 258 patients per million
populations; however, this may be partidly related to the addition of data from
patients ages 20-24 to the prevalent group. The second highest prevalence rate for
children was reported from Finland, with a rate only 40% of that in Italy but greater
than the rates from the United States and Hungary, where they were reported to be 82
and 81 patients per million populations, respectively (U.S. renal data system, USRDS
2005).

A number of factors influence incidence and prevaence rate variability of ESRD.
Factors such as racial and ethnic distribution, type of prevalent rena disease, and
quality of medical care available for preterminal CKD patients have a significant
impact on patient outcome. As the vast mgority of treated ESRD patients come from
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more-developed countries, which can afford the cost of renal replacement therapy, the
huge disparity in the prevalence of ESRD between the more- and less-developed
countries probably stems, in large part, from the inadequacy of health-care resource
allocation to programs providing rena replacement therapy in underdeveloped
countries (De Vecchi AF, Dratwa M, Wiedmann ME, 1999). Finally, characterization
of the patient population with CKD (both preterminal CRF and treated ESRD) reveas
that the incidence and prevalence rates are universally greater for boys than for girls
(Gulati S, Mittal S, Gupta RK, 1999) Two thirds of patients in the NAPRTCS CRI
registry and in the database of the ItalKid Project are males. This gender distribution
reflects the higher incidence of congenital disorders, including obstructive uropathy,
renal dysplasia, and prune belly syndrome, in boys versus girls. In fact, in the ItaKid
Project, males continue to predominate (male: female ratio 1.72) even after excluding
patients with posterior urethral valves, As for race, the incidence rate for ESRD in
black children in North America is two to three times higher than for white children,
irrespective of gender (U.S. renal data system, USRDS 2001 ) Likewise, the incidence
rate of ESRD for the indigenous people of Australia (Aborigines) and New Zeaand
(Maoris) is disproportionately higher than that experienced by the remainder of the
population (Hoy WE,1996)

2.9. Renal failure etiology by country:

Unlike adults in whom diabetes and hypertension are responsible for the mgjority of
CKD, congenital causes are responsible for the greatest percentage of all cases of
CKD seen in children. However, whereas this is the most common reported etiol ogy
from developed countries where CKD is diagnosed in its earlier stages, infectious or
acquired causes predominate in developing countries, where patients are referred in
the later stages of CKD. These generalizations apart, certain disorders giving rise to
CKD are, indeed, more common in some countries than in others. Inthe CRI registry
arm of NAPRTCS, amost one half of the cases are accounted for by patients with the
diagnoses of obstructive uropathy (22%), aplasialhypoplasia/dysplasia (18%), and
reflux nephropathy (8%). Whereas structural causes predominate in the younger
patients, the incidence of glomerulonephritis (GN) increases in those older than 12
years. Among the individual glomerular causes, only foca segmental

glomerulosclerosis (FSGS) accounts for a significant percentage of patients (8.7%),
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whereas all other glomerulonephritides combined contribute less than 10% of the
causes of childhood CKD. For reasons that are as yet not clear, FSGS is three times
more common in blacks than in whites (18% vs. 6%) and is particularly common
among black adolescents with CKD (NAPRTCS, 2005).

Data from the ItalKid Project reveded that hypoplasia with or without urological
malformations accounts for as many as 57.6% of all cases of CKD in Italy, whereas
glomerular diseases account for as few as 6.8% of cases of CKD in children
Interestingly, when the analysis was restricted to the patient population that had
reached ESRD, the relative percentage of glomerular diseases increased from 6.8% to
15.2%, whereas that of hypoplasia decreased from 57.6% to 39.5%, underscoring the
discrepancy between the rates of progression of these two entities. Observations from
this study have also prompted questions regarding the commonly accepted cause-
effect relationship between vesicoureteral reflux (VUR) and kidney disease (reflux
nephropathy) and support the hypothesis that both hypoplasia and VUR may be
related to similar developmental factors causing congenital disorders of the kidney
and urinary tract (Pope JC IV, Brock JW IIl, Adams MC, Stephens FD, Ichikawa I,
1999). In the ESRD population reported by the EDTA registry, hypoplasia/dysplasia
and hereditary diseases were the most common causes for ESRD in the O- to 4-year
age group, whereas GN and pyelonephritis became progressively more common with
increasing age in the mgjority of reporting countries (Van der Heijden BJ, van Dijk
PC, Verrier-Jones K, Jager KJ, Briggs JD ,2004) The exception is Finland, where
congenital nephrosis (Finnish type) remains the most common cause of ESRD in
children younger than 15 years of age( Finnish Registry for Kidney Diseases
1999)Somewhat different is the data reported by the Japanese Nationa Registry,
which reflects a very high proportion (34%) of cases secondary to GN [FSGS 60%
and immunoglobulin A (IgA) nephropathy 17%] in their pediatric ESRD population
(Hattori S, Yosioka K, Japanese Society for Pediatric Nephrology (2002) Similarly,
the Australia and New Zealand Dialysis and Transplant (ANZDATA,2005) registry
reported GN to be the most common cause of ESRD in children and adolescents from
Australia and New Zedand (42%)(Austraia and New Zealand Diadysis and
Transplant Registry. The 28" annual report. 2005 report).  Comprehensive
information on the etiology of ESRD from many less-developed countries is
unavailable owing to poor data collection and the absence of rena registries. In
addition and in contrast to the experience within developed countries, many of these
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countries continue to suffer from the burden of infectious diseases such as hepatitis C,
malaria, schistosomiasis, and tuberculosis, with resultant infection-related GN. One
such example is Nigeria, from which a publication on pediatric CKD reported various
glomerulopathies as the cause of renal failure in one haf of their patients, a third of
whom also had nephritic syndrome (Anochie I, Eke F, 2003) Human-
immunodeficiency-virus (HIV)-associated nephropathy in children is another entity
that is underreported, and it is a disorder that is likely to increase along with the
increasing incidence of HIV in Africa and Asia. Familial Mediterranean fever leading
to amyloidosis has been found to be responsible for up to 10% of cases of CKD in
Turkish children (n=459) (Sirin A, Emre S, Alpay H, Nayir A, Bilge I, Tanman
F,1995). Hereditary disorders are more prevaent in countries where consanguinity is
common. One third of Jordanian children with CKD have been diagnosed with
hereditary rena disorders such as polycystic kidney disease, primary hyperoxaluria,
and congenital nephrotic syndrome (Hamed RMA, 2002) Similarly, one fifth of
Iranian children with CKD have been reported to have hereditary disorders such as
cystinosis, cystic kidney disease, Alport syndrome, and primary hyperoxaluria
(Madani K, Otoukesh H, Rastegar A, Why SV, 2001)

2.10 Renal failure progress:

Although the stages of CKD are now reasonably well defined, the natura history of
the early stages is variable and often unpredictable. However, most available data
demonstrates a slower progression toward ESRD in patients with congenital rena
disorders compared with patients with glomerular disease. For this reason, and as
alluded to previoudly, the relative proportion of glomerular diseases increases in
groups of patients with more advanced stages of CKD. The progression of established
CKD is aso influenced by a variety of risk factors, some of which (e.g., obesity,
hypertension, and proteinuria) may be modifiable (Remuzzi G, Bertani T,1998)
whereas others, including genetics, race, age, and gender, are not. Obesity is
associated with hypertension, albuminuria, and dyslipidemia, all of which can
potentially influence the progresson of CKD. The incidence of certain
glomerulonephritides, such as FSGS, is higher in obese than in lean individuas
(Verani RR,1992). Hypertension together with proteinuria has been shown to be an
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important risk factor for progression of primary rena disease in children and adults
(Mitsnefes M, Ho PL, McEnery PT,2003) and the renoprotective efficacy of renin
angiotensin system (RAS) antagonists, which isin part independent of blood pressure,
has been clearly demonstrated in animal models and adults with acquired
nephropathies (Kamper AL, Strandgaard S, Leyssac P,1992). Whereas both
angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers
have been shown to reduce proteinuria in children with CKD, the renoprotective
efficacy of these medications in children and their potential impact on the
epidemiology of CKD still needs to better delineated, as is currently being addressed
by the Effect of Strict Blood Pressure Control and ACE Inhibition on the Progression
of Chronic Renal Failure in Pediatric Patients (ESCAPE) tria (Ellis D, Vats A,
Moritz M, Janosky JE, 2003). The clustering of CKD in families is strongly
suggestive of a genetic or familial predisposition in some cases (Bergman S, Key BO,
Kirk KA, Warnock DG, Rostant SG,1996). Studies have suggested the presence of
links between CKD and various aterations or polymorphisms of candidate genes
encoding putative mediators, including the renin-angiotensin system. Additionally,
racial factors may play a role in susceptibility to CKD, as there is a strong
concordance of renal disease in the families of African Americans with hypertensive
ESRD (Bergman S, Key BO, Kirk KA, Warnock DG, Rostant SG,1996). Not only
may there be an increased susceptibility to disease, but there is evidence that the rate
of progression of CKD is faster among African American maes (Hsu CY, Lin F,
Vittinghoff E, Shlipak MG, 2003). Low birth weight in some ethnic communities
might be associated with a reduction in the number of nephrons and a subsequent
predisposition to hypertension and renal disease in later life (Brenner BM, Chertow
GM,1994). Irrespective of the underlying kidney disease or presence of additional
risk factors, it is clear that the risk of progression to ESRD in childhood is inversely
proportional to the baseline creatinine clearance (North American Pediatric Renal
Transplant Cooperative Study (NAPRTCS, 2005). Additionally, regardless of the
initial level of rena insufficiency, puberty seems to be a critical stage for patients
with renal impairment, as a steep decline in renal function often occurs during puberty
and the early postpuberty period (Ardissino G, Dacco V, Testa S , Sereni
F,2003)Whereas the specific reasons are yet to be determined, it is speculated that this
pattern of progresson may be attributable to an adolescent-specific
pathophysiological mechanism, possibly related to sex hormones and/or the

29



imbalance between residual nephron mass and the rapidly growing body size. Data
collected by NAPRTCS has also revealed that patients whose baseline serum albumin
was below 4 g/dl, inorganic phosphorus above 5.5 mg/dl, calcium below 9.5 mg/dl,
blood urea nitrogen (BUN) above 20 mg/dl, or hematocrit below 33% had a
significantly higher risk of reaching ESRD (p<0.001) North American Pediatric
Renal Transplant Cooperative Study (NAPRTCS,2005). Data pertaining to a variety
of risk factors potentialy associated with the progression of CKD, including those
noted above, is being collected by the Chronic Kidney Disease in Children Study
(CKiD), a prospective, multicenter initiative funded by the National Institutes of
Health designed to follow the course of 540 children with CKD for 2-4 years (Furth
SL, Cole SR, Schwartz G, Wong C, Warady BA, 2006)

2.11. Renal failure dialysis modalities & outcome

The outcome with severe CKD is highly dependent upon the economy and availability
of health care resources. Approximately 90% of treated ESRD patients come from
developed countries that can afford the cost of RRT (De Vecchi AF, Dratwa M,
Wiedmann ME, 1999) despite comparable incidence rates, high mortality in countries
that lack resources for RRT results in a low prevalence of CKD patients in those
countries. In one of the tertiary care hospitals in India, for example, up to 40% of the
ESRD patients opted out of further therapy because of a lack of financial resources
(Gulati S, Mittal S, Gupta RK,1999) and of the 91 patients with ESRD in another
hospital, only 15 underwent renal transplantation, 63 received hem dialysis, and the
remainder opted out of dialysis or transplantation care secondary to financial
constraints with ESRD were accepted by an “Assessment Committee” for RRT as part
of a rationing program (Moosa MR, Kidd M, 2006). In countries where RRT is
readily available, the most favored renal replacement modality is transplantation in all
pediatric age groups. Sixteen percent of children newly diagnosed with ESRD in
North America receive a preemptive transplant, and three fourth of children receive a
transplant within 3 years of RRT initiation (U.S. rena data system, USRDS,2005).
Similar figures are reported by the ANZDATA registry (Australia and New Zealand
Dialysis and Transplant Registry, 2005). Among Western countries, Spain/Catalonia
has the highest pediatric transplant rate, reaching 15 patients per million population,
followed by a rate of 12 patients per million population in the United States and
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Finland U.S. rena data system, USRDS 2005). In the United States, white pediatric
patients are more likely to recelve arenal transplant than are patients from other racial
groups. The distribution of dialysis modalities varies among countries (U.S. rena data
system, USRDS 2005). Peritoneal dialysis (PD) in children is highest in Finland, New
Zedland, and Scotland, accounting for 73%, 71%, and 67% of prevalent dialysis
patients, respectively. Whereas PD is still the favored mode of dialysis in young
children, there has been an increase in hem dialysis (HD) utilization since the early
1990s, and HD is now the most common form of diaysis overall for prevaent
patients <19 years of age ( U.S. rena data system, USRDS, 2005). In the United
States, PD is the most frequently used dialysis modality (60% of dialysis patients)
according to the NAPRTCS registry (North American Pediatric Renal Transplant
Cooperative Study (NAPRTCS,2005) whereas HD is more common according to data
collected by the USRDS (U.S. renal data system, USRDS,2005). Once again, this
discrepancy reflects in part the fact that many adolescent patients are cared for in
adult dialysis units where there is often a preference for HD (Furth SL, Powe NR,
Hwang W, Neu AM, Fivush BA ,1997). Whereas automated PD (APD) is the most
frequently used PD modality in children (Warady BA, Alexander SR, Bafe JW,
Harvey V,2000) continuous ambulatory PD (CAPD) is commonly used in countries
that lack finances and technical support, as reflected in the recent report of the
Turkish Pediatric Peritoneal Diaysis (TUPEPD) registry, (Bakkaoglu SA, Ekim M,
Sever L, Noyan A, 2005). Mortality rates remain significantly lower in pediatric
patients with ESRD compared with their adult counterparts. Nevertheless, an
assessment of the causes of death reflect the excess risk of cardiac and vascular
disease and the high prevalence of left ventricular hypertrophy and dyslipidemia
among children treated with RRT (Bakkaloglu SA, EKim M, Tumer N, Soylu K,
2000). Pediatric  patients with  glomerulonephritis or those with
cystic/hereditary/congenital disease have the greatest probability of surviving 5 years,
in contrast to patients who have developed ESRD as a result of secondary GN or
vasculitis ( U.S. rena data system, USRDS 2005 (2005). Infants on dialysis have a
higher mortality rate than do older children, which is likely, at least in part, to be a
result of coexisting morbidities (Wood EG, Hand M, Briscoe DM, Warady BA, Ellis
EN 2001). Although substantial improvement has occurred in the long-term survival
of children and adolescents with ESRD over the past 40 years, the overal (dialysis
and transplantation) 10-year survival remains at only 80%, and the age-specific
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mortality rate is still 30-150 times higher than among children without ESRD
(McDonald SP, Craig JC,2004). It is notworthy that dialysis is associated with an
appreciably higher risk of death compared with renal transplantation; therefore,
patients who experience a longer wait for transplantation are more likely to have a
worse overall outcome. Not only is the benefit of transplantation evident when one
compares transplant recipients to patients deemed “medically unsuitable” for
transplantation, it has also been substantiated in a recent longitudinal study of 5,961
patients <18 years of age, all of whom were placed on the kidney transplant waiting
list in the United States (Gillen DL, Smith J, Stehman-Breen CO, Brandt JR, Wong
CS ,2006). In that study, transplanted children had a lower estimated mortality rate
(13.1 deaths/1,000 patient years) compared with patients on the waiting list (17.6
deaths/1,000 patient years). Similarly, the 2005 ADR reported that approximately
92% of children initiating therapy with a transplant survive 5 years compared with
81% of those receiving HD or PD U.S. renal data system, USRDS 2005. Finally, the
expected remaining lifetime for children 0-14 years of age and on dialysis is only
18.3 years, whereas the prevalent transplant population of the same age has an
expected remaining lifetime of 50 years (U.S. renal data system, USRDS, 2005).
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2.12 Water Salinity
2.12.1 Salinity historical review

Salinity is an ecological factor of considerable importance, influencing the types of
organisms that live in a body of water. Aswell, salinity influences the kinds of plants
that will grow either in awater body, or on land fed by water (or by a groundwater). A
plant adapted to saline conditions is called a halophyte. Organisms (mostly bacteria)
that can live in very sadty conditions are classified as extremophiles, haophiles
gpecifically. An organism that can withstand a wide range of salinities is
euryhaline.Salt is expensive to remove from water, and salt content is an important
factor in water use (such as potability). The technical term for saltiness in the ocean is
halinity, from the fact that halides - chloride specifically - are the most abundant
anions in the mix of dissolved elements. In oceanography, it has been traditional to
express sainity not as percent, but as parts per thousand (ppt or %.), which is
approximately grams of salt per liter of solution. Other disciplines use chemical
analyses of solutions, and thus salinity is frequently reported in mg/L or ppm (parts
per million). Prior to 1978, salinity or halinity was expressed as %o usually based on
the electrical conductivity ratio of the sample to "Copenhagen water”, artificia sea
water manufactured to serve as aworld "standard". In 1978, oceanographers redefined
sdlinity in the Practical Salinity Scale (PSS) as the conductivity ratio of a sea water
sample to a standard KCI solution. Ratios have no units, so it is not the case that a
salinity of 35 exactly equals 35 grams of salt per liter of solution (Wikipedia, 2006).

2.12.2 Salinity definitions and concept:

Salinity is the increased accumulation of excessive saltsin land and water at sufficient
levels to impact on human and natural assets (plants, animals, aguatic ecosystems,
water supplies, agriculture, or infrastructure). Primary salinity is where increases in

salinity have occurred solely through natural processes and secondary or induced
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salinity is where increases have occurred due to land use changes made by human
activity. Because salinity can be produced by a variety of distinctly different land
management and ground water flow systems no one approach to managing salinity
will work in all cases (Wikipedia, 2006). Salinity is the saltiness or dissolved
salt content of a body of water. 35 g dissolved salt / kg sea water = 35 ppt = 35 0/00 =
3.5% = 35,000 ppm. Sdinity in drinking water - 100 ppm, restriction on drinking
water - 500 ppm , limit drinking water - 1000 ppm, limit agriculture irrigation - 2000
ppm, brackish water - 500 - 30,000 ppm , sea water - 30,000 - 50,000 ppm brine >
50.000 ppm . Saline water is a genera term for water that contains a significant
concentration of dissolved salts (NaCl). The concentration is usually expressed in
parts per million (ppm) of salt (Wikipedia, 2006). The salinity concentration level
used by United States Geological Survey classifies saline water in three categories.
Slightly saline water contains around 1,000 to 3,000 ppm. Moderately saline water
contains roughly 3,000 to 10,000 ppm. Highly saline water has around 10,000 to
35,000 ppm of salt. Seawater has a salinity of roughly 35,000 ppm, equivaent to 35
g/L. Because of scarcity of fresh water in some areas of the world, saline water is used
by desalinating it. For example, in Colorado, water having up to 2,500 ppm of salt is
used for irrigating crops. Saline water, known as saline, is also used in medicine as a
sterile solution. Normally, moderately or highly salinated water is of little use to
humans. Humans cannot drink salinated water directly, nor is it suitable for irrigating
crops. (Wikipedia, 2006).

Water salinity based on dissolved saltsin parts per thousand (ppt)

Fresh water Brackish water Saline water Brine
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2.13. World Health Organization standardsfor drinking water

Freshwater is a word that refers to bodies of water such as ponds, lakes, rivers and
streams containing low concentrations of dissolved salts and other total dissolved
solids. In other words, the term excludes seawater and brackish water. Freshwater can
also be the output of desalinated seawater. Freshwater is an important renewable
resource, necessary for the survival of most terrestrial organisms, and is required by
humans for drinking and agriculture, among many uses. The World Hesdlth
Organization apply safe drinking water standard parameter these are the most
important parameters determining safe drinking water, chloride is 250 mg/l , fluoride
1.5 mg/l, sodium 160 mg/l, nitrate 50mg/I, and TDS 600mg/l. (WHO,1999).
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2.14. Conceptual Framework
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Figure: 2.1: Conceptual framework
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Introduction

In this part of the chapter, the factors that affect and affected by water quality will be
illustrated using a brief summary figure (2.1) shows the conceptual framework
adopted, by the researcher, which was the Cause-effect framework model which
behave with rena failure disease as an outcome from exposure to saline polluted

water.

2.15 Factor s affecting and affected water quality and level of salinity

The diagram (Figure 2.1) presents indicators related to environmental quality as an
important direct and indirect determinant of human health.  Deteriorating
environmental conditions are major contributory factor to poor heath. Through the
cause-effect model represents water as a major driving force for hedth, and rena
failure as effect and outcome of exposure to saline water. The frame will include the
factors affect and affected by water salinity.

2.15.1 Driving force: Water pollution and deterioration

There are two major indicators affected the water salinity and pollution the first are
naturally occurring which refer to the physical setting of the area were the aquifer is
located in and level of annua rainfall as the area is semi arid with very average
annual rainfal 279 mm per year. These indicators assist in pressing to water
deterioration, on the other hand the human activities that stress water deterioration
which include population dynamics, urbanization as cities generate considerable
waste and pollution, poverty, technica and scientific development, poorly and
unplanned water source management, unplanned agriculture activity, economic
development, consumption and production pattern as increase consumption and
production depletes the natural resources and produces waste, which have sever effect
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on the environment and human health. Science and technology have played and will
continue to play a significant role in the search for new knowledge and more efficient
means of agricultural and industrial production as well as technology devel opment
can be polluting and wasteful and may create serious risk to environment and health.

2.15.2 Pressure:

High pressure from water pollution as a driving force will lead high percentage of
household without safe drinking water supply access which have negative impact both
on the consumer health and satisfaction.

2.15.3 State:

Saline water with high level chloride, fluoride, TDS, sodium, and nitrate. These
indicators will lead to direct or indirect health effect.

2.15.4 Exposure;

High percentage of population at risk, due to environmental deterioration from

human activities.
2.15.5 Effect:
Morbidity and may mortality from diarrhea, rena failure, and other diseases due to

natural resource mismanaged, poorly planned or inadequately regulations, peoples
vulnerability to environmental health risk increase.
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Chapter 3: The Study Area

This chapter addresses issue relating to the study area these issue will give a ssimple
explanation for salinity level in the study area this chapter include historical review of
water quality in the country, location, physical setting, land use hydrogeology, and
water quality in the study area.

3.1 location

Gaza Strip is located in an arid area with scarce water resources. It is a part of the
Palestinian coastal plain in the south west of Palestine as shown in annex (2), where it
forms a long and narrow rectangular area of about 365 km?, with 45 km length, and
between 5 and 12 km width. Nowadays, its five governorates are; Northern, Gaza,
Middle, Khanyunis and Rafah. It is located on the south-eastern coast of the
Mediterranean Sea, between longitudes 34° 2’ and 34° 25’ east, and latitudes 31°
16"’ and 31° 45’ north. The Gaza Strip is confined between the Mediterranean Seain
the west, Egypt in the south. Before 1948, it was part of Palestine under the British
Mandate. From 1948 to 1967, it was under the Egyptian administration. From 1967
until 1994, the Gaza Strip was under Israel occupation. According to the peace
agreement between Israel and the Paestinian, the Gaza Strip has been under the
Palestinian Authority control since May, 1994 (Qahman, 2004).

Gaza coastal aquifer is an important source of water to over 1.5 million residents in
Gaza Strip. It is utilized extensively to satisfy agricultural, domestic, and industria
water demands. The extraction of groundwater currently exceeds the aquifer recharge
rate. Today, the Gaza Strip is aland under great pressure. It is densely populated, with
population of more than one million in the year of 1998 and the population increased
rapidly up to approximately 1.5 million now in 2007, which means that the
environment in Gaza has been under great pressure and as a result most of the people
there suffers severely now (Qahman and Zhou, 2001). Khanyounis Governorate is
located in the southern part of Gaza Strip as shown in annex (3). Its district capital is
Khanyounis city. In 2006, about 280 thousand inhabitants are living in Khanyounis.
The Khanyounis governorate consists of six municipalities: Khanyounis, Bani
Suhaila, Abasan El-Kabira, Abasan El-Saghira, Quarrara, Al Fakhari and the Khuzaa
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3.2 Physical Settings

3.2.1 Climate

Khanyounis is a part of Gaza Strip has a characteristically semi-arid climate and is
located in the transitional zone between a temperate Mediterranean climate in the west
and north, and an arid desert climate of the Sinai Peninsula in the east and south.
Regarding the rainfall data and measurements of Khanyounis governorate, the wet
season starts in October and extends to April while the dry season occurs between
May to September ( PWA, 2000).

3.2.2 Temperature

For the period lasting from 1970 until 2000 temperature gradually changes throughout
the year, reaches its maximum in August (summer) and its minimum in January
(winter), average of the monthly maximum temperature range from about 17.6 C° for
January to 29.4 C° for August. The average of the monthly minimum temperature for
January is about 9.6 C° and 22.7 for August ( CAMP, 2000)

3.2.3 Rainfall

The rainfall data of the Khanyounis is based on the data collected from the main two
rain stations located in Khanyounis city and Khuzaa. Average rainfall in Khanyounis
governorate from 2000 to 2005 was 279.17 (mm/year) as an annua precipitation
(PWA,2004).

3.2.4 Topography and Soil

The Khanyunis topography is characterized by elongated ridges and depression
paralel to the coastline, dry streambeds and shifting sand dunes. They are narrow and
consist of "Kurkar" sandstone. The major depressions are filled with aluvial
sediments from storm water. Land surface elevations range from mean sea level
(MSL) near the coastline to about 100 meters above the mean sea level at the eastern
areas ( PWA, 2006).
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3.25Land Use

The land is scarce and the pressure on it is increasing rapidly for al kinds of uses;

urban, industrial, and agricultural uses. Agricultural land occupies about 72 km?2,
which is about to 65% of the total area of the Khanyounis governorate. It is expected

that future expansion will be for the urban use only. (PCBS, 2006).
3.3 Hydr ogeol ogy
3.3.1 Description of the coastal aquifer

The coastal aquifer of the Gaza Strip (included Khanyounis governorate) is part of a
regional groundwater aquifer system that extends north up to Haifa, and south into
Sinal coast of Egypt. The coastal aquifer consists primarily of Pleistocene age Kurkar
Group deposits including calcareous and silty sandstones, silts, clays, unconsolidated
sands, and conglomerates. The coastal aquifer is generally 10-15 kilometers wide; the
Kurkar group forms a seaward sloping plain, which ranges in thickness from O m in
the east, and about 100 m at the shore in the south, and about 200 m near Gaza city.
At the eastern Gaza border, the saturated thickness is about 60-70 m in the north, and
only a few meters in the south near Rafah. Near the coast, coasta clay layers extend
about 2-5 km inland, and divide the main aquifer into three sub-aquifers. The base of
the aquifer is marked by the top of Sagiya formation (Tertiary age), it is a thick
sequence of marls, clay stones and shale that slopes towards the sea, with low
permeability and approximately 400-1000 m thick wedge beneath the Gaza Strip
(PWA, 2000).

3.3.2 Groundwater Flow and Water Levels

Under natura conditions, groundwater flow in the Khanyunis governorate is towards
the Mediterranean Sea, where fresh groundwater discharges to the sea. However,
natural flow patterns have been significantly disturbed by increasing population and
over pumping in the past 40 years (PWA, 2000). Within the Khanyunis governorate,
large cone of depression has formed over large area. Water levels are presently below
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mean sea level in many places, inducing a hydraulic gradient from the Mediterranean
Sea towards the major pumping centers and municipa supply wells. In Khanyounis,
water levels range from about 10 meters above sea level near the eastern border to
mean sea level aong the shore. In some places, flow directions have been reversed as

aresult of over-pumping.

3.3.3 Study area water quality

The researcher reviewed the historical data of water quality for the southern
municipals wells and summaries the historical salinity level in Khanyunis and the
eastern villages the data illustrated in chapter 5, Ecological Variables, The study
finding showed that Khanyunis water is generally poor and magnitude and attitude of
groundwater quality change with time depends mainly on many factors such as; well
location, and pumping rate. Generally, most of the wells show significant water
salinity increase as indication of groundwater salinization. The results show that only
8% of the municipal wells meet the WHO standards for drinking in chloride level.
Chloride, nitrate, TDS, fluoride and sodium concentration exceed 2-9 times the WHO
standards in 92% of the municipal southern wells. Localized salinity impacts are
observed near Khanyunis. Chloride concentrations in municipal wells have risen
steadily from about 100 or 500 mg/l in the 1970 to almost 1000 in 1997.
Groundwater salinity is considered to be one of the most pressing problems of the
water supply system. A generalized contour map of chloride concentration for the
year 2005 is shown in annex (4). The chloride concentration of the Khanyunis
municipality isin the range of 350-1250 mg/I.

3.4 Historical comparison between the study area water quality and Gaza strip

Water balance is the relation between the flows into and out of the aquifer at a given
time or under a given set of hydrologic conditions. At present, there is a net negative
balance between inflows and outflows because the rate at which ground water is being
extracted is higher than the rate at which it is being replenished. There is significant
uncertainly around historical pumping in Gaza, it is believed that large-scae
abstraction started in early 1960, when agricultural development of the Gaza Strip
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began. Continuous decrease in water level since 1970 with a flattening of or dight
recovery in the wet year 1991/1992. Most of the responses are observed in the
southern parts of Gaza. The initial water level riseis believed to be natural response to
1991/1992 wet year when rainfall in the region was about 150% of the long-term
average. Continuous water level declines are observed primarily in the southern part
of Gaza near Khanyunis. In broad terms, the total measured changes in water levels
(i.e., storage) across the Gaza Strip between 1970 and 1993 observed water levels
dropped in average but mostly in the south (PWA, 2000). The negative balance is
reflected in decreasing water levels in many parts of the aguifer system as well as
gradual and/or sudden increase in aquifer salinity. Water imbalance causes depletion
of Gaza fresh ground water resources. It has resulted in seawater intrusion and
upcoming of brines. Ongoing deterioration of Gaza water is a mgjor challenge for
water planners and sustainable management of the costal aquifer. The aquifer is
presently being overexploited, with total pumping exceeding total recharge. In
addition, anthropogenic sources of pollution threaten the water supplies in mgor
urban centers. Many water quality parameters presently exceed World Health
Organization (WHO) drinking water standard. Magnitude and attitude of groundwater
quality change with time depends mainly on many factors such as; well location, total
penetrated depth, saturated thickness and duration and pumping rate. Generally, most
of the wells show significant water salinity increase as indication of groundwater
salinization due to saline water upward leakage from the underneath water formations.
While the magnitude of water quality changes in the wells that are located in the fresh
groundwater is more or less stable with time, but that is not mean that the aquifer is
not affected by salinization but it is not noticed at the moment due to the thickness of
the fresh water aquifer. Actually and based on the geophysical survey that have been
conducted before through the Costal aquifer management program (CAMP) project in
year, 2000 it was clear the saline water interface is very close to the yielding zone and
its impact on the groundwater quality will be noticed suddenly with continuous
pumping after short period (PWA, 2007 ). The magor documented water quality
problems are elevated chloride (salinity) and nitrate concentration in the aquifer. The
extent to which the aquifer may be impacted by other pollutants such as organic
chemicals, metals, and pesticides. Screening of total petroleum hydrocarbons and
organic chlorine pesticides from 130 wells was conducted during the CAMP project.
None of the wells had total petroleum hydrocarbons level exceeding 1 mg /I. Even
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though floating oil product has been observed in severa agricultural wells. Low level
of organ chlorine pesticides were found in 5 agricultural wells and 8 municipal wells,
primarily in Khanyounis and Rafah areas. None of the pesticides levels exceeded the
US Environmenta Protection Agency or the WHO standards. In different parts of the
aquifer while some of the chloride may be occurring naturally (as lateral inflow from
Israel or water rock interaction). Ground water quality in the Khanyounis aquifer is
generally poor. Over-exploitation has resulted in saltwater intrusion and up-coning. In
most areas of Khanyounis, a slow, continuing decline in groundwater levels has been
observed since the mid-1970s. So, the coastal aquifer is over exploited and vulnerable
to becoming unusable for drinking water and irrigation. Two main problems currently
challenge the groundwater resources in Khan younis Governorate, progressive salinity
of water wells which exceeds WHO standards and, raising of nitrate levels in the
drinking water. The WHO drinking water standards for chloride is 250 mg/L and 50
mg/L for nitrate. The WHO drinking water standard for chloride of 250mg/l is
generally only met in the Gaza and Northern Governorates which mean that
underground water in Khanyounis doesn’t meet the standard level. This was
confirmed by the sampling of 130 municipal and agricultural wells conducted as part
of the CAMP during the November and December 1999. Chloride concentration is
highest along the Gaza border in the middle and south areas with concentrations
exceeding 1000 mg/l. Few wellsin Gaza remain unaffected by high nitrate levels and
only about 10% of the municipal water supply remains below the WHO drinking
water standard of 50 mg/l. In the most wells and areas, nitrate concentration
increasing, in some cases rapidly, at rates of up to 10 mg/l per year. The main sources
of the nitrates are believed to be fertilizers and domestic sewage effluent. Relative
impacts of agricultural practices and sewage (PWA, 1999). Within the city of Khan
younis, chloride values are about 500 mg /I in the early 1970s to amost 1000 mg/l in
1997. Locdized sdinity impacts are observed near Khanyounis (PWA, 2000).
Palestinian fresh ground water resources are currently being depleted due to over
pumping of the aguifer, the fact that rates of salinization are increasing in areas of
relatively good water quality implies that fresh water bodies are gradually becoming
replaced with brackish and/or saline water. The time frame until all fresh water
resources are exhausted will depend on continued pumping volumes and patterns, as
well as the balance between aquifer inflows and out flows. Using a rate of aquifer
depletion of 20 Mm3ly, it can be calculated that in theory, it will take about 20-30
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years before al the fresh water in the Gaza coastal aguifer is replaced with higher
sainity water (PWA, 2000). Pollution of groundwater in Gaza strip is a major
problem. Not only are there numerous source of pollution, but also the aquifer is
highly vulnerable to pollution. Furthermore, human activities including agriculture
and inadequate waste management have increased groundwater contamination level.
The high nitrate content of the groundwater appears to be primarily induced by
sewage and leachate of solid waste. The reason for drawing attention to nitrate
pollution is its toxicity to humans, especially for babies and pregnant women by the
so-called "blue babies' syndromes. Another factor which affects groundwater is the
salinity content which has shown an obvious increase during the past 10 to 20 years,
this may be the result of groundwater flow to the east, Stalinization of the surface, and
seawater intrusion from the west (CAMP, 2000). Gaza Strip is characterized by its
natural water resources scarcity. The main source of water in the Gaza Strip is the
groundwater aguifer. Over pumping and low rainfall have limited the quantity of
water available and have further contributed to the degradation of the water quality
(PWA, 2003). Ongoing deterioration of the water supply of Gaza poses a major

challenge for water planners and the sustainable management of the costal aquifer.
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Chapter 4: Methodology

This chapter addresses issue relating to methodology used to answer the research
guestions. The chapter included the study design, the study population, period and
place of the study, sample size, sampling method and method of conducting the study.
Additionally construction of the questionnaires, as well piloting, ethical consideration,
was aso included. Then, it presents the ethical consideration and procedure, data
collection, data cleaning, and data analysis. Also it illustrates the validity and
reliability of the study instruments. The final step was the digibility criteria and the
limitations of the study.

4.1 Study design

The study design is cross sectional, descriptive, analytical study. Cross section design
is aresearch design that involves observation of some subset of a population of items
all at the same point of time (Trochim, 2006). Usually cheaper, fast in term of timein
relatively to other design (Gerard, 1999).

4.2 Study population

The study population consists of one group:

e The target group is the total population of renal failure patient in the acute or
chronic stage treated or followed by artificial kidney department doctors in Nasser
hospital and previously or currently having access to domestic and drinking water
from the resources available in Khanyounis Governorate (Municipal, UNRWA,
Makorot, Private wells) and registered in governmental health sector, as renal
failure patient in (Nasser hospital). Their total number was 194 subjects
conducted to treatment and registered.
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4.3 Period of the study

The study was started in Nov. 2008, after approval from Director General of primary
health care sector was got. The pilot study was conduct in Nov. 2008. Data collection
started in Jan. 2009 to Feb. 2009. It takes al that’s period because of the political
status in the country was unsafe during December2008 and January 2009, the war on
Gaza was an obstacles for data collection. Data entry and cleaning of data was
conducted on Feb. 2009, data analysis, reviewing of literature and writing the report
continued till the 30th of April 2009.

4.4 Place of the study

The study conducted at Nasser Hospital, artificial kidney department, in Khanyunis

Governorate.

4.5 Samplesize

The researcher used cross sectional survey method:
e Survey by including all the renal failure population in the acute or chronic stage

for their small size, there was 194 patients.
4.6 Sampling method
The researcher used survey technique for all the patients. Names were taken from
Nasser Hospital directory, screening and registering of new list name for all renal
failure patients (old, new, chronic, and acute) was carried out by the artificial kidney
department in Nasser Hospital.

4.7 Responserate

The number of respondent from patient is 136, out of 194 represented 70 % as

response rate.
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4.8 Ethical consideration

e An officid letter was obtained from the Director General of primary health
care centers (Annex, 2).

e An officia letter was obtained from the Director General of governmental
hospitals (Annex, 3 )

e Explanatory letter were attached to the questionnaire and provided to
participants who were conducted to the study which included the study title,
aim, objectives, and other information needed to make clarification to
participants.

¢ Inthefaceinterview questionnaire privacy were kept to the patients.

e Theright to participate or not, confidentiality, anonymity was maintained into
the explanatory letter

¢ No participant would have experienced a sense of coercion; a sense of fear of
not answering.

e Helesnky approva was obtained, and the researcher didn't have a copy due to
health worker strike.

4.9 Construction of questionnaire

The researcher developed the questionnaires related to study by herself. Draft of
guestionnaire was done by the researcher, then final modifications was done with
supervisor. The questionnaire designed to be clear with no complex terms, double
paralel questions were avoided. It was translated into Arabic language where it was
filled to the study subjects to facilitate understanding and to ensure credibility of
answers.

The questionnaires were sent to expert and a pilot sample was collected to do the
required modifications.

The researcher made one questionnaire for patient, which included three parts of

guestions, the first part included items related to persona information ( gender, age,
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residency area ), social and economic information ( marital status, level of education ,
employment, previous job, current job, and family type ), medical history information
( type of chronic diseases, age of rena failure incidence, causes and etiological
variables of renal failure, genetic and family history of the disease, residency of
affected relatives, disease level of severity, hem dialysis, or rena transplantation ).
The second part includes water sources (type of water source, water treatment history
and tools, and water consumption pattern).

The third part include likert scale, divided into four groups each group contain
different number of questions, the first domain is water quality and continuity which
reflect the impact of salinity problem on the physical characterizes of water from the
subjects point of view. The second domain is subject's knowledge and awareness
about water salinity problem and if salinity affect public health status. The third
domain is practice and attitude and this reflect subject's ability to save safe drinking
water access during twenty four hours daily. The fourth domain is subject's
satisfaction from water quality and quantity. The Likert scale used in the
questionnaire was contained the following items, 1= strongly disagree, 2= disagree,
3= don't know, 4= agree, 5= strongly agree.

4.10 Pilot study

A pilot study done before data collection, and after experts evaluation done, pilot
sample provide the study with many purpose. It gives an idea about response rate, and
difficulty or vague questions.

Ten participant were included, they were al from different, gender, age, education
levels, and residency there response rate was 90%.

All of them were provided a clear explanation about the study and it objective before
application and after pilot an individual meeting done to ask the subjects about
difficulties and their opinion in gquestionnaire. Some changes done after that a face
guestionnaire interview was administered for the pilot sample. The pilot

guestionnaires were included in the study.
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4.11 Data collection

Questionnaire data was collected by researcher only with some assistance and co-
ordination from the team worker in the artificial kidney department. The patient
questionnaire was face interviewed questionnaire. The interview was started by giving
the patient explanation about study and its objectives and their importance in giving
true answers, a face interview guestionnaire was conducted by researcher to the
patient, because some of them were illiterate. They were given a complete instruction
about the study and how they included in it, there privacy and safety during interview
were maintained as the interview was done in the place of work, taking into
consideration not to interrupt the work, during the interview. Data collection last
about 25 full working days. Patient data for prevalence calculation was obtained and
audited by the researcher as there were repletion of cases, the researched apply al the
old and new cases on excel sheet and remove the repeated cases.

Water data was collected by the researcher by having hard copies of the chemical tests
which was carried out by public hedth lab for all domestic municipal wells in
Khanyunis governorate since 1987. The water quantity data was obtained from many
agencies includes (municipalities, coastal water utility in the southern and Gaza
region, and Water Authority).

4.12 Data entry
Data entry was done by using SPSS entry model. The questionnaire was coded and

entered by researcher, data cleaned by reentered 20% of data randomly and through
frequency table.
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4.13 Data analysis

Data analysis was done by using SPSS program and excel. Starting after data
collection.

e Frequency table for the study variable were conducted.

e Description, mean and standard deviation for numeric variable were done,

o Rdiahility and validity for instrument done.

e The researcher don’t conduct factor analysis due to the domains was created as it

wasn’t mentioned before in the literature.

4.15 Validity of the questionnaire

4.15.1 Face validity:

It is important to make people to response more to the questionnaire, the researcher
check the face validity twice time, the first during the pilot study as the participants
were asked about the structure of the questions, it's shape, and typing clearance. The
second check was through expert persons who give their opinion in the face validity

of questionnaires.

4.15.2 Content validity:

Content validity is subjective estimation of measurement based on judgment rather
than statistical analysis. In order to validate the instrument used. It was done before
data collection; by sent the questionnaires with covering letter and paper contain
instruction about the study, over al aim, objective, field of study and other relevant
information.

The researcher sent to eleven experts from different backgrounds including doctors,
expert in management, experts in environment university educationist, and
researchers. They were asked to estimate the questionnaires in relation to study,

clarity, and completeness of each item. Feedback was obtained from 9 experts and
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modification accordingly was done with the researcher supervisor, their opinion was
taken in consideration.

The questionnaire was written in Arabic by the researcher and assessed by Arabic
language expert who gave advices and modifications.

4.16 Reliability

The statistical test used for the internal consistency was Cronbachs, alpha coefficient.
The reliability for patient questionnaire as a whole was 0.712. Cronbachs Alpha was
computed for the instruments subscales. Table (4.1) Shows the reliability estimated of

the derived factors.

Table4.1: Sub- Scale reliability subjects instrument

Factor | Factor name Cronbach'
No. Alpha

1- Water quality .69123

2- Practice and attitude .6430

3- Knowledge and awareness . 7471

4- Subjects satisfaction .7206

4.17 Inclusion and exclusion criteria

4.17.1 Inclusion criteria:

e All rena failure patients who were treating in Nasser hospital and living in

Khanyunis governorate and available at the study period.

e The patient who were interviewed during the pilot study
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4.17.2 Exclusion criteria:

e Patient none available at the time of study, having treatment outside, or

visitors.

4.18 Limitation of the study

e Under reporting was the major problem for the researcher to get data.

e Limited resource like, literature, books and magazine.

e Political situation was an obstacle, during the last war on Gaza 27™ Dec. to
29" Jan.

e Limited information, insufficient and inappropriate data registry, and
segmentation of datain many different stick holder.
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Chapter 5: Results and Discussion

The study examined if there is association between drinking water salinity
(independent variable , exposure) and renal failure ( dependent variable, outcome )
and link the nature of the association in Khan yunis Governorate as well as to explore
the relationships between demographical variables, etiological variables, and
ecological variables (salinity variables) and renal failure prevalence.

This chapter presents the result of the statistical analysis of the data characteristic and
distribution of the respondents. Then it presents statistical tests to explore the
relationships between the dependent variables, and independent variables, and to
explore the distribution of the subject's percentage according to the different variable.
Then statistical method have been used to express the association and relation for the
effect of the dependent variables on the independent variables, by using independent
t-test and one way ANOVA statistical tests,

A.5.1 Descriptive Part

A.5.1.1 Socio demographical characteristics of the study sample:

Regarding renal failure patient's gender, figure (5.1) showed the distribution of patient
by gender as male patient represented 58.1%, while female patient represented 41.9%
of total sample. The study finding reveals that gender distribution reflect higher male
prevalence than female in Khan yunis governorate and correspond with the following
studies carried out in the U.S.A reveal that population with chronic kidney disease
incidence and prevalence rates are universally greater for boys than for girls, and
corresponds with the study which reveals that two thirds of patients in the NAPRTCS
CRI registry and in the database of the ItaKid Project are maes. This gender
distribution reflects the higher incidence of congenital disorders, including obstructive
uropathy, renal dysplasia, and prune belly syndrome, in boys versus girls. In fact, in

the Italy Kid Project, males continue to predominate even after excluding patients
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with posterior urethral valves (Bradley A. Warady, 2007). The finding of the study is
corresponding with the studies conducted by the section of nephrology, Mercy
Hospital Kansas city MO USA and reved that there is a gap between male and female
patient percentage the male are predominate.

Figure 5.1: Distribution of renal failure patient by gender

Male B Female

A.5.1.2 Distribution of patients by age group

Regarding patient age, the patient distributed according to their age within four age
groups, the lowest age group were 0-19 as it is only 8.8% of the total subjects, while
the other two age groups were 20-39 and 40-59 were equal and represented 30.1%
the fourth age group from 60+ and higher, the group was a little bit higher than the
second and the third group with percent 30.9%, with (mean 46.01, mode 60, median
47.50) The magority of patient are older than 19 year. The study finding is
corresponding to the study conducted "All the three Units of Medicine of Allied and
District Headquarters, Allied Hospital Punjab Medical College, (PMC), Faisaabad a
comparative study. Period Its January, 1995 to end of May 1997, the mean age for the
study was 58 years. Figure (5.2) show the distribution of patient by age group.
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Figure 5.2: distribution of renal failure patients by age group
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A.5.1.3: Distribution of subjects by Demographical Data

The patient residency place were distributed to eight demographical areas within
Khanyunis governorate and the eastern villages in the southern area of Gaza Strip
(Khanyunis city, Khanyunis camp, Kuza, Abassan, Banisuhila, Qizan a Ngar, Maen,
Qarara) according to the demographical localities and according to the study variable
when needed .Table (5.1) shows the distribution of subject according to locality the
highest percent was founded in Khanyunis city as represented 52.9%, with the highest
mid year population during 2006, Khanyunis camp and BunSuhila represented equal
percent 11%, even Khan yunis camp is 3.7 times than BunSuhila by the Mid year
population 2006 Maen represented 7.4%, and the lower percent were founded in
(Kuza, Abassan, Qizan, and Qarara) as each area represented only 4.4% of the
sample. The mgorities of subjects were living in Khan yunis city. The majorities of
subjects was married and represent 64.7%. The level of education represented in the

table shows that the mgjority of the subject education level is less than Tawjihi, and
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consider more than the half of the sample the rest percent distributed between,
Tawjehi level with 30%, Diploma 5.9%, Bachelor 4.4%.

Regarding patients current occupations 89.7% are unemployed due to the political and
economical situation in the country, and only 10.3% are currently working, And out
of the working percent agricultura jobs represent 28.5% of the total employed,
construction represents 14.2% of the total employed, all other jobs which include,
physician, administrative, nurses, managers, teachers, pharmacist, lab technician, hair
dressers, finance, policemen, all compromise 57% , each job represent a percent about
7% of the total job is agriculture, and construction has the highest percentages, as well
as previous employment presented in the table which show that 63.9% was previously
unemployed. And only 36.02 % were previously employed, out of the total employed
36.7% their main job was agriculture, 22.4% there main job was construction , and
40.8% all other jobs was previously mentioned with percent not exceeding 5% for
each job. The majority of employed subject either were or still working in agriculture
sector and the second job category is construction. The study finding is corresponding
with discussed paper by (Henk de Zeeuw September, 2000) .Urban agriculture
provides various potential exposure pathways to agrochemicals including
occupational and environmental exposure and consumption. The intensive use of
agrochemicals (fertilizers, pesticides, fungicides) may lead to residues of
agrochemicals in crops or groundwater, and negative effects on the health of
agricultural workers. Because of differences in usage, the level of risk of crop or
groundwater pollution due to agrochemicals is higher in intensive commercia
horticulture, especially for vegetables, than in traditional and subsistence farming
(WHO Commission on Health and Environment 1992). Acute poisoning due to
agrochemicals can cause arange of symptoms which are often not correctly diagnosed
(e.g. dizziness, diarrhea, headache, memory impairment, convulsions, coma, liver and
kidney impairment and lung fibrosis). Agrochemicals are aso a maor source of

suicide worldwide.

Regarding to the family type the majority of subjects represented 72.1% of the total
subjects living in a nuclear family and 27.9% living in an extended. The first type is

most common.
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Table 5.1: Distribution of subjects by demographical data

Variable Frequency | Percent
Residency place Khanyunis city 73 52.9%
Khan yunisCamp | 15 11%
Khuza 6 4.4%
Abasan 6 4.4%
Bani Suheila 15 11%
Qizaan Ngjar 5 4.4%
Maen 10 7.4%
Al Qarara 6 4.4%
Marital Status Single 34 25%
Married 88 64.7%
Widow 12 8.8%
Divorce 2 1.5%
Academic certificate | Lessthan Tawjehi | 80 58.8%
Tawjehi 42 30.9%
Diploma 8 5.9%
Bachelor 6 4.4%
Current Employment | Unemployed 122 89.7%
Employed 14 10.3%
Current job Agriculture 4 28.5%
Construction 14.2%
Others 8 57.1%
Previous Unemployed 87 63.9%
Employment
Employed 49 36.02%
Previousjob Agriculture 18 36.7%
Construction 11 22.4%
Others 20 40.8%
Family Type Nuclear 98 72.1%
Extended 38 27.9%
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Distribution of subject by medical history data (variables):

A.5.1.4 Distribution of Subjects by Incidence Age Group

Regarding patient age, the incidence age group for the rena failure patient vary in
percent, the patient distributed within four age groups, the highest age group for
incidence were the third age group 40-59 represented 37.5% of the total sample, the
second age group follow 20-39 represented 28.7%, the third is 0-19 represented
20.6% and the lowest is 60+ represented 13.2%. The highest renal failure incidence
occurs at the age 40-59. Figure (5.3) show the distribution of renal failure incidence

by age groups.

Figure 5.3: Distribution of patient by incidence age group
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A.5.1.5 Distribution of Subject by etiological variables (Diseases):

The medical history for the subjects is represented in the table (5.2) show that only
20.6% of the total subject don’t suffer from chronic disease but the majority of subject
are suffering from chronic diseases represented 79.4% of the subjects, and the major
disease is diabetes mellitus represented 40.7%, hypertension represented 33%,
congenital disorder represented 13% ( five of the subjects who are suffering from
congenital disorder having only one kidney, two of them having right kidney and
three having left kidney), heart disease represented 7.4%, gland disorder represented
3.7%, and the minority suffering from both diabetes and hypertension and they
represented 3.8% out of the total subjects who are suffering from chronic disease. .
The study finding is corresponding to the study conducted by "All the three Units of
Medicine of Allied and District Headquarters, Allied Hospital Punjab Medical
College, (PMC), Faisalabad a comparative study. Period Its January, 1995 to end of
may 1997, 35.66%. Diabetes mellitus was seen in 83 patients, (27.66%). Essential
hypertension was present. In USA the prevalence of diabetes was 34%20. In an Indian
study the prevalence rate of diabetes in patients of chronic renal failure was
26.27%19. Two studies showed the prevalence of diabetes to be 25%1 35%15
respectively. From the results, it is quite obvious that diabetes mellitus is a quite
significant risk factor in the people of our area as well as in European countries and
USA. The high prevalence of diabetes in patients of chronic renal failure was due to
poor glycemic control and lack of knowledge about the hazardous effects of diabetes.

Hypertension is aso one of the important risk factor in chronic rena failure. The
study is corresponding with another study conducted by Allied Hospita Punjab
Medical College, (PMC), Faisalabad, 25 patients out of total 300 patients i.e. 8.33%
were having hypertensive nephropathy. In European dialysis and transplantation
association study it was 10% of 17 patients while in Australia and New Zealand
dialysis and transplant association study revealed the prevalence of hypertensive
nephropathy in 9% of patients21.In a study done in India the prevaence of
hypertension was 12.06%. In John Walls study the prevalence was 10%. So as the
other studies prevalence of hypertension in chronic renal failure patients, showed
significant prevalence (Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS, 2003).
The best that we can do at present is to concentrate our efforts on the prevention of
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the progression of renal diseases. We should redouble our efforts to remind the public
on the need to pay attention to maintain their blood sugar and blood pressure at the
normal level. Prevention through a “healthy lifestyle” plays a major role to reduce if
not totally control the epidemic of renal faillure and this could be achieved through
proper education, with that, we will be able to help decrease or at least slow down the

increase in statistics of patients suffering from kidney problems.

Table 5.2: Distribution of subjects by etiological variables

Variable Frequency | Percent

Chronic Disease | Suffering from chronic disease 108 79.4%
Don’t suffer from chronic disease | 28 20.6%

Typeof disease | Diabetes 44 40.7%
Hypertension 35 32.4%
Hypertension and Diabetes 3 2.8%
Heart disease 8 7.4%
Congenital disorder ( five subjects | 14 13%
having only one kidney)
Gland disorder 4 3.7%

A.5.1.6 Distribution of patients by cause of renal failure

The magority of subjects who respond to the study were suffering from
glomerulonenephritis that represented 42.6% out of the total subjects, and 41.2% of
the subject having renal atrophy, and the rest 16.2% developed renal stone, 52.2% of
the patient who developed stones developed calcium stones type but the others 47.8%
developed oxalate stones type, the study finding is corresponding with the study
conducted by " All the three Units of Medicine of Allied and District Headquarters ,
Allied Hospital Punjab Medical College,(PMC), Faisalabad a comparative study
35.66% were found to have glomerulonephritis as confirmed by history, physica
examination and laboratory investigations. In the study conducted by European
dialysis and transplantation association, glomerulonephritis was recorded in 25% of
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patients. In the study done by Australia and New Zedland dialysis and transplant
association, the prevalence of glomerulonephritis in Australia was 38%. In the study
conducted in India the prevalence of chronic glomerulonephritis was 38%. Similarly
in the study done in Albania by Khan (1996) glomerulonephritis was found the most
common cause of chronic rena failure in 26% of patients. In another study was
conducted by the Australia and New Zealand medica centre the prevalence of
glomerulonephritis was 25%2. So as the other studies revealed the significant
prevalence of glomerulonephritis in chronic renal failure patients our study also
showed significant prevalence. Overall the incidence of glomerulonephritis appears
higher in China., India, South-East Asia, Africa and South America, when compared
to Europe and United States. This may reflect socioeconomic differences and the
higher prevalence of glomerulonephritis caused or exacerbated by infections. (The
amendment of The Professional Medical Journal). Table (5.3) represents the cause of
renal failure.

Table 5.3 Distribution of patient by causes of renal failure

Variables Frequency | Percent

Cause of renal failure | Glomerulonephritis 58 42.6%
Renal atrophy 56 41.2%
Renal stone 22 16.%

Type of stone Calcium 12 52.2%
Oxalate 11 47.8%

A.5.1.7 Distribution of subjects by severity of the disease:

All the subjects who have been conducted to the study was suffering from chronic
renal failure and 59.6% are classified sever but don’t need to conduct hemidialysis,
but the rest of the subjects 40.4% are at the highest level of servility and conducted to
hemidialysis, the mgjority of these subjects 52.7% of the subjects who conducted
hemidialysis need 2 sessions per week and around 3-4 hours per session. These
subjects stay around seven hours per week in the department of artificial kidney in the
hospital for treatment, the second highest group represented 40% needs three sessions
per week with average treatment 10.5 hours per week, the third group represented
5.5% need one session per week with average 3.5 hours, the fourth group represented

1.8% and need four session per week. These patients are the most severe cases, with
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treatment time average 14 hours per week. Seven subjects presented 5.2% of the
subjects previously conducted renal transplantation; five out of seven with percent
3.7% of the total subjects conducted transplantation once and two subjects represented
1.5% conducted transplantation twice a week. The cost of medical treatment for most
of the acquired kidney disease has been so expensive. Renal transplantation is limited
because of the shortage of donors not only in Palestine but worldwide. This is
correspond to the article " preventing end stage of renal disease NDT Nephro
Dialysis Treatment 2003 " There is a clear, direct relationship between gross national
product (GNP) and availability of Rena Replacement Treatment ( RRT). Dialysis
treatment absorbs 0.7 to 1.8% of the health care budget in European countries, while
the dialysis population represents 0.02 to 0.05% of the whole population. In the
Eastern European countries, the so-called former Soviet block, the prevalence rate of
RRT ishalf or less than in countries of the European Union; also the average GNP in
those countries is half or less than in Western Europe. It is hard to believe that the
epidemiology of renal diseases differs that much in the two areas of Europe (Coresh J,
Astor BC, Greene T, Eknoyan G, Levey AS, 2003). Table (5.4 ) shows the

distribution of subjects by severity of the disease.

Table 5.4 Distribution of subjects by severity level of disease

Variables Frequency | Percent

Leve of servility Chronic and Conducted hem | 55 40.4%
diaysis
Chronic Not conducting hem | 81 59.6%
diaysis

Frequencies of hemi dialysis | 1 session 3 5.5%

session per week

2 sessions 29 52.7%

3 sessions 22 40%

4 sessions 1 1.8%
Renal transplantation No 129 94.8%

Yes 7 5.2%
Repeation of transplantation | Once 5 3.7%

Twice 2 1.5%
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A.5.1.8 Distribution of subject by relative's renal failure prevalence (heredity or
family history):

The majority of the subjects don’t have family history or relative suffering from RF.
They represented 76.5% of the total responded subjects, and 23.5% having relative
suffering from RF, but for the previous percent the researcher notice that some of the
subjects answers that they haven’t family history or relatives affected by RF even
their relative are visiting the hospitals and suffering from RF this may refer to the
nuclear type of family, or because of weak relationships within the extended family,
so the percent may be a little higher than the mentioned percent, regarding to their
relative. 43.8% of the subjects having family history are having only one of their
relative affected by Renal Failure, 37.5% having two of their relative, 12.5% having
three relatives, 3.1% having five relatives, and 3.1% having six relative are suffering
from rena failure. The majority of subjects relatives is first degree relationship
represents 59.4%, and 28.1% of the subjects having relatives from the second
degree of relationship, but the minority having first and second degree relatives
affected by RF. Regarding to their relative residency 62.5% of their relatives are
living in the same demographical area ( city, camp). The mgority of relatives having
the same source of water, but the rest of relatives 28% are living in the same
governorate but may not share the same water source. For the whole relatives twenty
nine of them out of thirty two are living in Khanyunis governorate or in the eastern
villages with percent 90.6%, of the whole relatives, and only 9.3% are living out side
the governorate. Table (5.5) shows the distribution of subjects relatives by rena

failure prevalence.
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Table 5.5: Distribution of subject relatives by renal failure prevalence (family history)

Variables Frequency | Percent
Relative history RF Yes 32 23.5%
No 104 76.5%
Number of relatives 1 14 43.8%
2 12 37.5%
3 4 12.5%
5 1 3.1%
6 1 3.1%
Level of relation First degree 19 59.4%
Second degree 9 28.1%
Both first and second | 4 12.5%
degree
Relative Residency Living in the same| 20 62.5%
area (district)
Live in the same|9 28%
governorate but not in
the district
Outside the | 3 9.3%
governorate

A.5.1.9 Distribution of subject by domestic water sour ce:

The subjects have water supply from one of the four sources in the governorate, the
majority have municipal access with percent 77.9% out of the total subjects, 13.2%
have access to private wells, 7.4% have Makorot access and 1.5% only have UNRWA
access. There is a wide range of differences between previous and current domestic
water treatment before ten years. Only 2.9% of the total subject treated domestic
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water before using for drinking purpose, but recently only 7.4% of the subjects don’t
treat domestic water before use for drinking purposes and they don’t treat because
they have access to Makorot access which met WHO standard for drinking in
chloride, sodium, and sometimes lower in chloride level than the WHO standard.
That’s mean 92.6% of the total subjects use domestic water after treatment, and this
could be reflected to the Gaza strip society as whose have the same access for the
saline ground water with different level of salinity. The maority of subjects buys
water from desalination stations and represented 52.4% of the subjects while 30% are
using home filter, and the rest take water from Makorot. Recently 75% of the subject
treats their water after rena failure incidence while the other 25% only treat their
water before renal failure incidence. Table 5.6 shows the distribution of subjects by

domestic water source.

Table: 5.6 Distribution of subject by domestic water source

Variables Frequency | Percent
Domestic water | Municipality 106 77.9%
source UNRWA 2 1.5%
Makorot 10 7.4%
Private wells 18 13.2%
Previous domestic | No 132 97.1%

water treatment (since
the last 10 years)

Yes 4 2.9%
Treatment tool Home filter 4 100%
Current domestic water | Yes 126 92.6%
treatment

No 10 7.4%
Current treatment tool | Desalinate(Sold water) | 66 52.4%

Home filter 38 30%

Makorot 22 17.5%
Treatment time Before incidence 32 25%

After incidence 94 75%
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A.5.1.10 Distribution of subjects by water consumption Pattern:

Regarding to the total consumed drinking water amount, the majority of subjects
consumed less than three liter per day and represented 75% of the total subjects,
17.4% drink more than three liter ( most of those subjects are diabetic ), 7.4% don’t
know the total amount consumed daily. The mgjority of the subjects used treated
water for cooking represented 76.5% out of the total subjects but only 23.5% till
using domestic water directly for cooking without treatment. Table (5.7) shows the

subject's distribution by water consumption pattern.

Table 5.7: Distribution of subjects by water consumption pattern

Variables Frequency | Percent
Total amount | Less than three liter 102 75%
consumed for drinking | Three liter 0 0
per day

More than three liter 24 17.5%

Uncertain 10 7.5%
Using treated water for | Yes 104 76.5%
cooking

No 32 23.5%

A.5.2 Subjects Sub-scale domains

It was difficult for researcher to study each items of the likert scale presented in the
guestionnaires alone. The researcher classify the items into four domains through
guestionnaire to make it easy and applicable for analysis, the first domain is domestic
water quality, the second satisfaction, the third domain subjects knowledge and
awareness, and the fourth is the subjects practice and attitude to keep continuity of
drinking water al the day. The over al domain is the summation of all factors. The
highest mean was for the water quality and the lowest mean was subjects practice.

Table (5.8) shows the distribution of subjects by domains mean and percentage.

67



Table 5.8: Distribution of subject's domain by mean and percentage

Domain Mean | Percentage
Domestic water quality (Physical characteristics, | 3.62 72.4%
level of salinity)

Practice " keeping acees to safe drinking water all | 2.88 58%

the day)

Knowledge about salinity problem 291 58.5%

satisfaction " domestic water" 291 58.5%

Over al domains 3.08 62%

A5.2.1 Domestic water quality domains:

Reflect the subjects perceive this domain as the highest positive than other domains,
its represents 72.4%. This could be explained that majority of subject having accessto
saline water, not pure, having changeable characteristic like color, odor, and poor
even for cooking. This meet the study finding that more than 90% percent are having
another access for drinking and cooking by having either home filter or buy desalinate

water.

Ab.2.2 Practice and attitude:

It is reflect the ability of subject to keep a continuous access to safe water twenty for
hours per day for drinking and cooking. Those subjects represented 58% from the
whole and 42% percent are not able to keep continuity of safe drinking water. So it is
expected that the last have higher prevalence of water disease than the others, as
access to safe water is very vital and critical for public health, there should be serious
thought and effort to supply the citizen by infrastructure access for safe water. This
will reduce diarrhea, typhoid, skin sepsis, ulcers.
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A.5.2. 3 Knowledge and awar eness

This domain reflects the subject knowledge and awareness about both salinity
problem and rena failure problem and if there is direct link or effect, if there is any
relation between salinity and rena failure and if they attend any workshops or
awareness session. The percentage of this domain reported 58.5% which is considered
moderate in between other domains. In other hand the mgjority of subjects agree
about the positive role of knowledge and awareness to decrease the prevalence of

rena failure even the majority didn’t join any session.

A.5.2.4 Subjects Satisfaction

These items included subject's level of satisfaction due to their usage of saline
domestic water, this domain represented 58.5%. The majority of subjects absolutely
agree that domestic water is very poor and can not even use for cooking. This
corresponds with the subject's agreement to change their water source. This
correspond with the study finding that the majority of subjects conduct water
treatment tool at home or have access to clean water nearly in most areas accept this
domain positively as all subjects in most areas aren’t satisfied and agree to change

domestic water source.

A.5.25Over all domains

Refer to summation of the four domains. The percentage of overall perception of

domain was 62%, and its mean 3.08.
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B.5. Descriptive Part

B .5.1 Ecological Variables (historical review)

The researcher goes deeply into the history of water quality and review al the tests
was carried out by the Public Health lab for all the wells in khanyunis Governorate
and the eastern villages since 1987, then subjects distributed by localities according
to water quality in each area, the mathematical method conducted for calculation.
Table (5.9) shows water quality by time and localities, figure 5.4, figure 5.5,
figureb.6, figure 5.7, figure 5.8 show variations of TDS level, nitrate level, chloride

level, fluoride level, and sodium level by time and localities.

The mathematical Model is used to calculate the average for each well within

the following periods (1987-1992, 1993-1998, 1999-2004, and 2005-2009) each

of the previous periods have been studied separately (within the same period the
major change occur with nitrate level which increased 20% -25% in spring test in

eastern villages and Al Qarara, but in other areas nitrate level increased from 10-

15%. The level of nitrate comes down from 20-15% during autumn test, wells

number and production percent doesn’t changed or the changing percent didn’t

exceed 10% during the same period. The following cal culation was applied:

1- The average for each well during the period has been calculated by summation
of the all tests carried divided by the number of tests, then the average
multiply with the production percent for each well, the level for each areais
estimated by summation of the wells production percent which supply water
for the area. This calculation has been done for each well within the four
separate periods.

2- Weélls percent caculated by the well production amount divided by the total
amount produced multiply 100.
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Thefollowing wer e observed:-

The results show that only 8% of the municipal wells meet the WHO
standards for drinking in chloride and nitrate level. Chloride, nitrate, TDS,
fluoride and sodium concentration exceed 2-9 times the WHO standards in
92% of the southern wells.

There are different levels of water quality as well as salinity; the main source
of water is municipa wells since 1987, private wells that are owned by the
municipalities and UNRWA wells and managed by the municipality. There
are 22 wells save al the domestic water supply for Khanynis city, and Khan
yunis camp, six of the wells was working since 1987, and others were drilled
since 1991-2000.

KhanYonis Camp: water supply conducted by nine wells with total amount
produced 290190 cubic meters per month with different percent of water
production to the camp. The percentages for the wells are (Al Sada well
11.3% , Al Ahrash 14.2%, Al Ama 11.9%, Al Ama Al Jaded 24.5%,
Rashwan B 10.4%, Al Tahady Al Jadied 8.6% , Istad El Ryady 13.8% , Al
WakallaAl Shamaly 2.4%, Al Wakalla Al Janoby 2.5% )

KhanYonis city: water supply conducted by thirteen different wells for the
city with total amount 329560 cubic meter per month even the mid year
population for Kanyunis city is 1.5 times more than the camp Mid year
population. ( Al Janoby 10.7%, New Janoby 9.5%, Aya 20. % , Al Shargy7% ,
Al Madina Al Ryadia 10% . Al satar a shamaly 2.9%, Al Nagjar 16%, Maen
6.5%, Al Markaz Al Thagafy 10%, Al Bahar Al Jadied 1.7%, Al satar al Jadid
5.7%, ).

Mean water supply by two wells with different level of water quality (with
unequal percentage).

During the year 1987 there were only one well supply water for Qarara and
owned by its municipality. Another well were producing during the period
from 91-98 and have been closed due to elevated nitrate level. The third well
were drilled since 98, now the two wells are supply water for Qarara.

Since 1987 to 2001 the eastern villages ( Khuza, Abasan, BuniSuhila), were
having different wells ( Khuza and ABsan from one source but BuniSuhila
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from another source, the wells were closed and not being used for Khuza and
Abasan, but one of the closed wells is still supply water for Bunsuhiala in
summer if there is shortage of water needed for the village, and during
impairment and maintenance for the other source.This happened because
BuniSuhila need larger amount of water than both Khuza and Absan. After
2001, both Absan and Khuza are having directly from Makorot and Merage
three (which meet the WHO standard for drinking in chloride level),
Banisuhila have the same source in addition to another one cover about 30%
of daily supply by another well owned by Eastern villages municipality, so
Banisuhila is having 14 hours/ day only from the same source and the other
ten hours/ day having mix water from Merage and another well (Al Nagar for
eastern villages).
1- During the period from 87-92 and by comparing the TDS, Nitrate, Chloride,
Fluoride and Sodium concentration, BaniSuhila have the highest level (for all the
five elements,) then (Kuza and Absan ), Maen and Khanyunis city , Qarara ( is
highest with fluoride level ), and Khanyunis camp.
2- During 1993-1998 the highest level is found for the five parameters is
BunSuhia , Khuza and Absan, Kanyunis city and Maen, Qarara only higher with
fluoride level, Khan yunis Camp.
3- During 1999-2004 the highest level for all except fluoride is found in
Khanyunis city and Maen, Qarara , BuniSuhila. Both Khuza and Absan water
guality meet the WHO for drinking purpose.
4- During 1999-2004, the highest level is found for the five parameters in Maen,
Khanyunis city, Khanyunis Camp, Qarara, BuniSuhila, Kuza and absan they met
the WHO standard for TDS, Chloride, Fluoride, Sodium, and higher in Nitrate
levels. According to the data represented all wells within  KhanY ounis
governorate are exceeding the WHO standard (TDS, Nitrate, Chloride, Fluoride,
and Sodium) for drinking within the period from 87-2008, but only the eastern
villages Absan and Kuza met or less than WHO standard ( TDS, Cl, Nitrate and
sodium), but fluoride is a little bit higher during the period 99-2004 . The
researcher notices that water tests are carried out twice a year during spring and
Autumn seasons, but not for al wells. Some wells have the chance of more than
twice a year, fluoride level is not measured in al tests, noticeable elevation of the
nitrate level during Spring (specially in Bunisuhila , Kuza, Absan, and Qarara )
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than Autumn in the same year this may be explained that fertilizers or manure
storage are common cause for nitrate pollution for underground water in
Khanyounis area and eastern villages. Chloride is an indicator ion that if found in
elevated concentration, points to potential contamination from septic systems,
fertilizer, landfills, or road salt. And another sort for chloride is the seaintrusion.
Fluoride Excessive levels causes fluorosis and a mottling of the surface of the
teeth. During data collection mottling of the teeth surface was notice especially
with subjects from the eastern village) so the prevalence of teeth molting in the
eastern villages (in the last ten years ) and Qarara may be higher than other area
in Khanyunis Governorate.

The main concern with high levels of nitrate in groundwater is the increased
incidence of methemoglobinemia. Also known as blue-baby disease, it causes the
child to develop a bluish or grayish tint around the extremities. If left untreated the
baby will not receive enough oxygen through the blood and could die. This

problem arises primarily in rural areas where nitrate levels are not well monitored.

Table 5.9: Chemical

water quality by time and localities in Khanyunis city and the

eastern villages
Region Period TDS | Nitrate | Chloride | Fluoride | Sodium
Khanyunis Camp | 1987-1992 1100 | 110 382 1.215 233
1993-1998 1305 | 199 430 1.253 281
1999-2004 1546 | 258 515 1.2 431
2005-2008 1573 | 228 784 1.6 439
Khan yunis city 19987-1993 1832 | 116 633 2.28 496
1994-1998 2197 | 160 730 2.3 574
1999-2004 2456 | 271 814 2.44 673
2005-2009 2826 | 223 949 2.8 681
Eastern  villages | 1987-1992 3353 | 110 1104 3.3 900
(Khuza, Absan)
1993-1998 3000 | 300 862 3.2 740
New source | 1999-2004 431 16.5 160 19 145
(Makorot)
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2005-2009 676 65 221 2 170
BuniSuhila 87-92 3362 | 117 1288 34 1110
93-98 3840 | 245 1580 3.7 960
The first source ( | 99-2004 431 16.5 160 1.9 145
Makorot) 2691 | 65 945 3.2 440
The second source( | 99-2004
30% of daily use,
and during
The first source( | 2005-2009 676 65 221 170
Makorot) 1200 | 133 1011 34 820
The second source | 2005-2009
Qarara 87-92 1398 | 126 368 4 402
93-98 1521 | 90 427 3.8 350
99-2004 1291 | 66 427 34 400
2005-2008 1339 | 88 438 32 440
Maen ( the | 2005-2008 2858 | 117 1083 3.6 980
previous  period
sharing source
with  Khanyunis
city)
Qezan area ( share | 2005-2008 2551 | 156 779 4.1 660

with  Khanyunis
city until 2004
with the same

source)

(The tests obtained from the public health lab, and Khanyunis, and eastern villages Municipality,

and Coast Municipality Utility)
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Figure 5.4: Variation of TDS level by time and locality
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Figure 5.5: Variation of nitrate level by time and locality
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Figure 5.6: Variation of chloride level by time and locality
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Figure 5.7: Variation of fluoride level by time and locality
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Figure 5.8: Variation of sodium level by time and locality
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B.5.2 Inferential statistic part

This part discus the relationship between the dependent and independent variables for
subjects by using some of statistical tests, and the researcher provides an explanation
and opinion regarding the findings of this study. The dependent variable is the
subject's domains to explore the relation between domain and subject acceptance the
independents variable for is demographical data such as, gender, residency place,

marital status, main job, level of education.

B.5.3 Subjectsrelationships Part:

B.5.3.1.Demographic Charactersfor subjects:

Regarding age groups, marital status, level of educations all showed no statistically

significant differencesin the all domains.

B.5.3.2 Domains differences by gender

Gender comparison with domains by using an independent t test. Table (5.10) shows
that males and females had no statistical significant differences variation in the mean
scores in overall domains (P = .802). Through knowledge and awareness only female
were more positive perception than male for the domain (statistically significant were

observed between the two group). Table 5.10 shows domains differences by gender.

78



Table 5.10: Domains differences by gender

Dependent variable Ind. var. | No. | Mean | SD T- Sig.

" Domain" "Gender" value

Satisfaction Femae |57 3.02 517 | 2.257 | .448
Male 79 2.83 462

Practice F 57 2.85 787 | .343 | 471
M 79 2.90 .853

Knowledge F 57 3.02 355 | 2.530 | .007*
M 79 2.82 530

Water quality F 57 3.64 601 | .331 | .374
M 79 3.60 507

Over dl F 57 3.13 316 | 1.661 | .802
M 79 3.04 334

o Statistically significant

B.5.3.3 Differencesin domains by employment

Employment comparison with domains (Table 5.11) shows that unemployed and
employed had no statistical significant differences variation in the mean scores in
overdl domains (P= .123) similarly all sub-scade domains have no statistica
significant differences except water quality domain. The test shows that unemployed

subjects have more positive response to water quality domain than the employed.

Table 5.11: Domains differences by employment

Independent

Dependent variable | employment | No | Mean SD |t-vaue| Sig

Satisfaction Unemployed | 122 290| .491 745 469
Employed 14 3.00| .523 .708

Water quality Unemployed | 122 3.66| .502| 2442| .002*
Employed 14 329 .790| 1.714

Practice Unemployed | 122 287 | .840 .653 .063
Employed 14 3.00| .667 677

Knowledge Unemployed 199 201| 478 168 .976

& awareness
Employed 14 289 | .455 174

Overal Unemployed | 122 3.08| .339 423 123
Employed 14 3.04| .222 .589

* Statistically significant
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B.5.3.4. Differencesin domains by renal failure severity level

Comparing patient level of severity with domains by using an independent t test.

Table (5.12) shows that subjects who conduct hem dialysis and subjects don’t conduct

hem dialysis, have small variation in the mean scoresin overall domains. The results

show no statistically significance between the two groups within the four domains and
the overall domain (p=.903)

Table 5.12 Domains differences by rena failure severity level

Conduct sig
Dependent diaysisor T-
variable not N Mean SD value
Satisfaction Yes 55 2.96 501| .988 955
No 81 2.87 488 | .983
Water quality Yes 55 3.61 599 | .150 392
No 81 3.62 513 145
Practice and Yes 787
Atitude 55 291 823 311
No 81 2.86 828 | .312
Knowledge ves 55 2.85 460| .190 817
awareness
No 81 2.95 482 201
Over all Yes 55 3.08 329 .075 .903
No 81 3.08 331 .075
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B.5.3.5. Differences of domain scor es by subjects health status

By comparing subjects having chronic disease and who don’t have with domains
perception (table 5.13) shows that subjects having chronic disease and subjects don’t
have chronic disease had statistical significant differences variations in the mean
scores in al domains (P=.013) similarly satisfaction domain, but the other domains

wasn’t statistically significant.

Table 5.13: Differences of domain scores by subject's health status

Independent
variable suffer Sig
Dependent from chronic Std.
variable disease or not No Mean Deviation T
Satisfaction Yes 108 2.90 513 547 .039*
No 28 2.95 413 .621
Water quality Yes 108 3.60 529 .855 .835
No 28 3.70 .614 .783
practiseandattitude | Yes 108 2.82 .833 1.809 122
No 28 3.13 744 1.933
Knowledge
J— Yes 108 2.89 486 .820 859
No 28 2.97 428 .884
Over dl Yes 108 3.05 344 2.001 .013*
No 28 3.19 235 2.493

* Statistically significant

B.5.3.6 Differences of domain scores regarding to water treatment

By comparing subject who treat water before drinking and who don’t treat with

response to domains ( table 5.14) shows that subjects who treat water before drinking

and subjects don’t treat water before drinking had

differences variations in the mean scores in over al domains (P= .213) similarly

81
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practice, knowledge , except satisfaction, and water quality. The study shows that
subjects who treat water before drinking had more positive perception to satisfaction

and water quality domains than subjects who don’t treat water before drinking.

Table 5.14: Differences of domain scores regarding to water treatment

Dependent Independent variable T-
variable (' water treatment) No. Mean SD |vaue| Sag
- - =
Satisfaction Yes 196 | 2.88 500 i.44 .000
No 10| 3.27 141 2'17
Water quality Yes 196 | 3.73 357 %5 .006*
No 10| 2.25 687 2'72
Practise and Yes 2.09 | .474
attitude 126 | 2.84 .802 5
No 10| 3.40 953 411'80
Knowledge Yes 196 | 2.04 442 273 |.133
awareness 9
No 10| 2,52 688 é'88
Over dl Yes 196 | 3.10 314 (2;.22 213
No 10| 2.86 441 3'66

* Statistically significant

B.5.3.7 Differences of domain scor es by water source

One way ANOVA test conducted to compare subjects perception for domain
regarding their water source table (5.15) shows that there were differences in the
overal perceptions of domains with statistical significant difference (P=.007). The
respondents show different statistical significance in satisfaction, water quality, and
practice. No statistical significant differences in knowledge and awareness. Post hock
(Scheffe) test shows that subject who has municipal access had more positive
perception, then subjects who have UN, private well, and Makorot. (Ascending
quality arrangement).
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Table 5.15: Differences of domain by subjects water source

Dependent Independent ” | Sum of Mean
variable water source” | Squares Df Square F Sig.
Satisfaction Between 2083 |3 094 4399 | .006*
Groups
Within Groups | 29.837 | 132 .226
Tota 32820 | 135
Water quality | Between 31194 |3 10,398 149.623 | .000*
Groups
Within Groups | 9.173 132 .069
Total 40.368 | 135
practiseandattitude | Between 963 |3 3212 5182 | .002*
Groups
Within Groups | 81.815 132 .620
Total 91.451 135
Knowledge Between 58 |3 195 868 | .460
awareness Groups
Within Groups | 29.729 | 132 225
Total 30.315 135
Over al Between 1281 |3 427 4234 | .007*
Groups
Within Groups | 13.317 | 132 101
Total 14.599 135

* Statistically significant

B.5.3.8 Differences of domain scor es by residency

One way ANOVA test applied table (5.16) shows that there were differences in the
overal perceptions of domains with statistical significant difference (P=.000). The
respondents show different statistical significance in satisfaction, characteristics and
knowledge. No statistical significant in practice and attitude. Scheffe test shows that
Khanyunis city subjects had more positive perception.

Regarding age group, marital status, and academic certificate all shows no statistically

significant in overall domains with some variation in the subscale domain.
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Table 5.16: Differences of domain scores by residency

Dependent Independent * | Sum of Mean
variable residency” Squares df Square F Sig.
Satisfaction Between
5.205 7 744 3.447 .002*
Groups
Within Groups | 27.615 128 216
Total 32820 |135
Water quality Between
15213 |7 2.173 11.059 | .000*
Groups
Within Groups | 25.155 | 128 197
Total 40.368 | 135
Practice and Between
_ 7.146 7 1.021 1.550 156
attitude Groups
Within Groups | 84.305 | 128 .659
Total 91451 |135
Knowledge Between
7.818 7 1.117 6.354 .000*
awareness Groups
Within Groups | 22.498 | 128 176
Total 30.315 | 135
Overall Between
3.711 7 530 6.232 .000*
Groups
Within Groups | 10.888 | 128 .085
Total 14599 | 135

* Statistically significant

B.5.4 Distribution of Renal failure prevalence and water salinity level (during the
period from 2005 -2009)

The total population of the renal failure patients which registered in Nasser Hospital have
been classified according to their water quality (salinity level) the classification done by the
artificial kidney staff upon the researcher request the old and new cases were included, the

prevalence of each area has been calculated (Prevalence per thousand = old and new
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cases/Mid year population *1000). The Mid year population for all areas have been
conducted from (Palestinian Central Bureau of Statistics, 2006 multiply the annual increase
rate to calculate the expected population number at year 2009) except Maen the Mid year
population for 2006 was obtained from Khanyunis municipality and Absan include (Absan
Al Jadida, Absan Al Kabira, Kuza'a). A comparison between renal failure prevalence and
level of salinity including, TDS, Nitrate, Chloride, Fluoride and sodium level during the
period from 2005-2009. The highest prevalence for rena failure is found in Qezan An
Najjar represented (1.27) renal failure Patient per 1000, then Maen (.91), then Khanyunis
city (.74), then Bunisuhila, Absan and Kuza ,and Khanyunis camp. Table (5.17) shows the
distribution of renal failure prevalence and salinity parameters which include TDS, sodium,

fluoride, nitrate and chloride.

Table 5.17: Distribution of renal failure prevalence by salinity parameters, TDS, sodium,

fluoride, nitrate and chloride

Region TDS | Nitrate | Chloride | Fluoride | Sodium | Cases Mid Prevalence
no. population | Per1000
person

Khan Yuniscity | 2826 | 223 949 2.8 681 98 132987 74
Khanyunis Camp | 1573 | 228 784 16 439 20 50661 40

Absan , Kuza 676 65 221 2 170 20 34880 57
Bunsuhila 833 85 458 2.4 365 22 32993 .66

Al Qarara 1339 |88 438 3.2 440 15 17818 87

Maen 2858 | 117 1083 3.6 980 13 14370 91

Qezan an Ngjar 2551 156 779 4.1 660 5 4267 1.27

B.5.4.1 Comparison between the distribution of Renal Failure prevalence and

TDS levd in thedifferent areas:-

Figure (5.9) shows the distribution of renal failure prevalence and TDS level. Most
areas having TDS level higher than the level recommended by the WHO standard
(1000mg/l) for drinking water except Khuza, Absan & Bunisuhila. The following
diagram link the relationship between TDS, and the rena failure prevaence. The
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study finding shows that when the TDS increased the renal failure prevalence once
increased and another decreased the highest TDS level in Maen but the highest
prevalence in Qizan an Ngjar , and the lowest TDS level in Kuza & Absan while the
lowest prevalence in Kanyunis Camp , Peak of TDS level is not in the area with the
Prevalence peak or off peak so there is no association between TDS level and Renal
faillure prevalence. The study finding shows that more than 90% of the subjects don’t
accept domestic water before treatment due to high level of TDS, and 95% prefer to
change domestic water source due to TDS negative effect on public health as well as
taste and odor this finding correspond with the New Jersey Secondary drinking water
law 1992 which confirm that Total Dissolved Solids (TDS) may have an influence on
the acceptability of the water in general and, in addition, high TDS value may be an
indication of the presence of excessive concentration of some specific substance, not
included in the Safe Drinking Water Act, which would make the water aesthetically
objectionable to the consumer. The secondary maximum contaminant level (SMCL)
of 500 mg/l for TDS is reasonable because it represents an optimum vaue
commensurate with the aesthetic level to be set as a desired water quality goal. (New
Jersey secondary drinking water regulation, 1992).

Figure 5.9: Distribution of renal failure prevaence and TDS level.
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B.5.4.2 Comparison between the distribution of renal failure prevalence and

Nitrate level in the different areas: -

Figure (5.10) shows distribution of renal failure prevalence and nitrate level. Most
areas having Nitrate level higher than the level recommended by the WHO standard
for drinking water (50mg/l). The following diagram link the relationship between
Nitrate, and the renal failure prevalence , the study finding shows that when Nitrate
level increased the renal failure prevalence once increased and another decreased the
highest Nitrate level in Khanyunis camp but the lowest but its not systemic change ,
and the lowest Nitrate level in Kuza & Absan while the prevalence is neither the
highest , Peak of nitrate level is not in the area with the Prevalence peak or off peak ,
so there is no association between nitrate level and Rena failure prevalence. The
study finding shows that the peak nitrate level is during spring test for the wellsin all
areas but the highest increase occur in Kuza, Absan, BuniSuhila, and Al Qrara, this
could be due to soil washing in this agricultural areas during winter and excessive
unplanned used for fertilizers and manure . The study finding correspond to the
Federal Safe Drinking Water Act (SDWA, 93) (P.L. 93-523) was signed into law in
1974 and confirmed that nitrate is the more stable oxidized form of combined
nitrogen in most environmental media. Most nitrogenous materias in natural waters
tend to be converted to nitrate, and, therefore, all sources of combined nitrogen
(particularly organic nitrogen and ammonia) should be considered as potential nitrate
sources. Nitrates occur naturally in mineral deposits (generally sodium or potassium
nitrate), in soils, seawater, freshwater systems, the atmosphere, and in biota. Lakes
and other static water bodies usually have less than 1.0 ug/l of nitrate/nitrogen.
Groundwater levels of nitrate/nitrogen may range up to 20 ug/l or more, with higher
levels characteristically occurring in shallow aquifers beneath areas of extensive
development. Major sources of nitrates and nitrite in drinking water include fertilizer,
sewage, and feedlots. The toxicity of nitrate in humans is due to the body's reduction
of nitrate to nitrite. This reaction takes place in saliva of humans at all ages and in the
gastrointestinal tract of infants during the first three months of life. The toxicity of
nitrite is demonstrated by vasodilators/cardiovascular effects at high dose levels and

methemoglobinemia at lower dose levels. Methemoglobinemia,”Blue-Baby Disease,"
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is an effect in which hemoglobin is oxidized to meet hemoglobin, resulting in
asphyxia. Infants up to three months of age are the most susceptible subpopulation
with regard to nitrate. This is due to the fact that in the adult and child, about 10
percent of ingested nitrate is transformed to nitrite, while 100 percent of ingested
nitrate can be transformed to nitrite in the infant. The effects of methemoglobinemfa
arerapidly reversible, and there are, therefore, no accumulative effects. Nitrate/ nitrite
have been classified in EPA's Group D (not classifiable), based upon inadequate data
in animals and humans. Nitrate compounds have demonstrated adverse toxic effectsin
infants. Due to potential toxicity and widespread occurrence in water, it is regulated.
This could be controlled by taxes for nitrogen fertilizers, construction of linear lagoon
for manure saving, and awareness for farmer about the health impact for excessive

fertilizers usage.

Figure 5.10: Distribution of renal failure prevalence and nitrate level.
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B.5.4.3 Comparison between the distribution of Renal Failure prevalence and

Chloride leve inthedifferent areas:-

Figure (5.11) shows distribution of renal failure prevalence and chloride level. Most
areas having chloride level higher than the level recommended by the WHO standard
(250mg/l) for drinking water except Khuza, Absan which have chloride level less than
the WHO standard for drinking water. The following diagram links the relationship
between chloride level, and the renal failure prevalence. The study finding shows that
when the chloride increased the renal failure prevalence once increased and another
decreased the highest chloride level in Khanyunis city but the highest prevalence in
Qizan an Ngjjar , and the lowest chloride level in Kuza & Absan ( moderate ) while
the lowest prevalence in Kanyunis Camp , Peak of chloride level is not in the area
with the Prevalence peak or off peak so there is no association between chloride level
and Renal fallure prevalence . The study finding shows that more than 90% of the
subjects don’t accept domestic water taste without treatment even for cooking but
Kuza and Absan accept water taste without treatment and 90% of the subjects in these
areas don’t treat water, and the same percent refused to change domestic water source.
The study finding correspond to the( New Jersy Federal safe drinking water,1998)
which confirmed that if chloride level exceed 250mg/I the SMCL for chloride is the
level above which the taste of the water may become objectionable to the consumer.
In addition to the adverse taste effects, high chloride concentration levels in the water
contribute to the deterioration of domestic plumbing, water heaters, and municipal
waterworks equipment. High chloride concentrations in the water may also be
associated with the presence of sodium in drinking water. Elevated concentration
levels of sodium may have an adverse hedlth effect on normal, healthy persons. In
addition, a small segment of the population may be on severely restricted diets
requiring limitation of their sodium intake. For the preceding reasons, the SMCL for

chloride represents a desirable and reasonable level for protection of the public well.
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Figure (5.11) Distribution of renal failure prevalence and chloride level.
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B5.4.4 Comparison between the distribution of Renal Failure prevalence and

Fluorideleve in thedifferent areas:-

Figure (5.12) shows distribution of renal failure prevalence and fluoride level. Most
areas having fluoride level higher than the level recommended by the WHO standard
for drinking water (1.5 mg/l). The following diagram links the relationship between
Fluoride, and the renal failure prevalence. The study finding shows that when fluoride
level increased the renal failure prevalence increased. The highest fluoride level isin
Qezan an Nagjar and the highest prevaence in the same area. The lowest fluoride
level isin Khanyunis camp and the lowest RF prevalence in the same area. In al areas
when the fluoride level increase the RF prevalence increased, so there is a positive
association between the fluoride level and renal failure with correlation coefficient
equal (.987), and the diagram links a semi liner relationship. The study finding the
study finding correspond with A new study, to be published in the journa
Environmental Research, adds further support to recent conclusions on fluoride
toxicity by the National Academy of Sciences (NAS). The study, conducted by ateam
of researchers at Tongji Medical College in China, suggests that fluoride exposure —
a levels currently deemed safe by the US Environmental Protection Agency (EPA) —
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can damage both kidney and liver function in children (1). Earlier this year, an NAS
panel concluded that EPA’s safe drinking water standard for fluoride — currently set at
Img/l - “should be lowered” due to evidence linking fluoride exposure at this level to
multiple adverse effects on human health (2). A new study from China, meanwhile,
has detected evidence of kidney and liver disturbances in children drinking water with
as little as 2 ppm fluoride -— half the level of fluoride currently deemed safe by the
EPA. According to the authors, “our results suggest that drinking water fluoride levels
over 2.0 mg/L (ppm) can cause damage to liver and kidney function in children. The
authors arrived at this conclusion after studying a group of 210 children living in areas
with varying levels of fluoride in water (from 0.61 to 5.69 ppm). Among this group,
the children drinking water with more than 2 ppm fluoride — particularly those with
dental fluorosis - were found to have increased levels of lactic dehydrogenase in their
blood (an indicator of liver damage) and increased levels of NAG enzyme and y-GT
enzyme in their urine (two markers of kidney damage). While definitive conclusions
about the risks of fluoride exposure to kidney and liver function can not be drawn
from this single study, it bears noting that several animal studies have previously
found evidence of fluoride-related kidney damage at levels as low as 1 ppm in rats,
and 5 ppm in monkeys. Furthermore, the possibility that fluoride can damage the
kidney is boosted by the fact that, of all soft tissues, the kidney is exposed to the
highest levels of fluoride (with the possible exception of the pineal gland). According,
for instance, to the recent NAS report: “Human kidneys... concentrate fluoride as
much as 50-fold from plasma to urine. Portions of the renal system may therefore be
at higher risk of fluoride toxicity than most soft tissues." Unfortunately, 60 years after
water fluoridation began; there remains a scarcity of research investigating the effect
of fluoridated water on kidney, or liver, function. As noted by the NAS, “Early water
fluoridation studies did not carefully assess changes in renal function.” This fact was
not lost on the authors of the current study. As they note in the introduction:"
Surprisingly, few studies have examined the effects of fluoride on the functions of
human liver and kidney and the possible dose-effect relationship between fluoride
levels and damage to human liver and kidney functions." In fact, because of the
scarcity of such research, the recent NAS report had actually specifically
recommended that: “The effect of low doses of fluoride on kidney and liver enzyme
functions in humans needs to be carefully documented in communities exposed to
different concentrations of fluoride in drinking water.” In light of this NAS
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recommendation, the new findings from China raise a serious red flag that shouldn’t
be ignored (Fluoride Action Network, 2007). The study finding correspond to the
study of which express that Kidney Patients at Increased Risk of Fluoride
Poisoning: "[A] fairly substantial body of research indicates that patients with chronic
rena insufficiency are at an increased risk of chronic fluoride toxicity. Patients with
reduced glomerular filtration rates have a decreased ability to excrete fluoride in the
urine. These patients may develop skeletal fluorosis even at 1 ppm fluoride in the
drinking water... The National Kidney Foundation in its ‘Position Paper on Fluoride
1980’ as well as the Kidney Health Australia expresses concern about fluoride
retention in kidney patients. They caution physicians to monitor the fluoride intake of
patients with advanced stages of kidney diseases. However, a number of reasons will
account for the failure to monitor fluoride intake in patients with stages 4 and 5 of
chronic kidney diseases and to detect early effects of fluoride retention on kidneys
and bone. The safety margin for exposure to fluoride by renal patients is unknown,
measurements of fluoride levels are not routine, the onset of skeletal fluorosisis slow
and insidious, clinical symptoms of this skeletal disorder are vague, progression of
rena functional decline is multifactor and physicians are unaware of side effects of
fluoride on kidneys or bone (Schiffl H. 2008). Fluoridation of drinking water and
chronic kidney disease: absence of evidence is not evidence of absence.

Nephrology Dialysis Transplantation. Another study express that "Individuals with
kidney disease have decreased ability to excrete fluoride in urine and are at risk of
developing fluorosis even at normal recommended limit of 0.7 to 1.2 mg/l. (Bansal R,
Tiwari SC, 2006). Back pain in chronic renal failure. Nephrology Dialysis
Transplantation. Another study express that "Persons with renal failure can have a
four fold increase in skeletal fluoride content, are at more risk of spontaneous bone
fractures, and akin to skeletal fluorosis even at 1.0 ppm fluoride in drinking water.
(Ayoab S, Gupta AK, 2006).

Fluoride in Drinking Water, a review on the Status and Stress Effects. Critical
Reviews in Environmental Science and Technology "In patients with reduced renal
function, the potential for fluoride accumulation in the skeleton is increased. It has
been known for many years that people with renal insufficiency have elevated plasma
fluoride concentrations compared with normal healthy persons and are at a higher risk
of developing skeletal fluorosis, (National Research Council, 2006). Fluoride in
Drinking Water: A Scientific Review of EPA's Standards. National Academies Press,
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Washington D.C. p140 . "Skeletal fluorosis seems possible, especialy in hot climates
or with rena compromise, from drinking excessive quantities of instant or bottled
teas. Our observations support the need for better understanding of the amounts and
systemic effects of fluoride in teas. (Whyte M, 2006). Fluoride levels in bottled teas.
American Journa of Medicine "We hypothesize that elevated serum F levels might
contribute to the disturbances in mineral ion homeostasis that are observed in patients
with CRI (Chronic Renal Insufficiency). This is of particular concern since the
incidence of dental fluorosis has increased due to increased F- uptake from multiple
fluoridated sources. The ubiquitous presence of F in food and beverage products
regardless of the degree of water fluoridation suggests that the overal F exposure in
individuals with CRI may need to be more closely monitored. (Mathias RS, et a,
2000). Increased fluoride content in the femur growth plate and cortical bone of
uremic rats. Pediatric Nephrology. Federal regulations require that fluoride, which
occurs naturally in your water supply, not exceed a concentration of 4.0 mg/l in
drinking water. This MCL has been established to protect public health. Exposure to
drinking water levels above 4.0 mg/l for many years may result in some cases of
crippling skeletal fluorosis, which is a serious bone disorder. Fluoride in children's
drinking water at levels of approximately 1 mg/l reduces the number of dental cavities
60-65 percent below rates in communities with little or no fluoride. However, some
children exposed to levels of fluoride greater than about 2.0 mg/l may develop denta
fluorosis. Dental fluorosis, in its moderate and severe forms, is a brown staining
and/or pitting of the permanent teeth. Because dental fluorosis occurs only when
developing teeth (before they erupt from the gums) are exposed to elevated fluoride
levels, households without children are not expected to be affected by this level of
fluoride. Federal law aso requires that notification take place when monitoring
indicates that the fluoride exceeds 2.0 mg/l. This is intended to alert families about
dental problems that might affect children under nine years of age. Families with
children under the age of nine with fluoride exceeding 2.0 mg/l are encouraged to
seek other sources of drinking water for their children to avoid the possibility of

staining and pitting.
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Figure (5.12) Distribution of renal failure prevalence and fluoride level
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B.5.4.5 Comparison between the distribution of renal failure prevalence and

Sodium level in thedifferent areas:-

Figure (5.13) shows distribution of renal failure prevalence and sodium level. Most
areas having Sodium level higher than the level recommended by the WHO standard
(200 mg/l) for drinking water except Khuza, Absan which have sodium level less than
the WHO standard for drinking water. The following diagram link the relationship
between sodium level, and the renal failure prevalence. The study finding shows that
when the sodium level increased the renal failure prevalence once increased and
another decreased the highest sodium level in Maen but the highest prevalence in
Qizan an Ngjjar , and the lowest sodium level in Kuza & Absan (moderate ) while the
lowest prevalence in Kanyunis Camp , Peak of sodium level is not in the area with the
Prevalence peak or off peak so there is no association between sodium level and
Renal failure prevalence. The study finding shows that more than 90% of the subjects

don’t accept domestic water taste without treatment even for cooking but Kuza and
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Absan accept water taste without treatment and 90% of the subjects in these areas
don’t treat water, and the same percent refused to change domestic water source. The
study finding corresponds to the Federal safe drinking water which confirmed
SODIUM SMCL 50 mg/l, Sodium is the principa cation in the hydrosphere. It is
derived geologicaly from the leaching of surface and underground deposits of salts
(e.g., sodium chloride) and from the decomposition of sodium auminum silicates and
similar minerals. The sodium ion is a mgor constituent of natural waters. Human
activities also contribute sodium to water supplies, primarily though the use of sodium
chloride as a deicing agent, and the use of washing products. Based on the available
studies, it appears that insufficient evidence is available to conclude whether or not
sodium in drinking water causes an elevation of blood pressure in the genera
population. It has been estimated that food accounts for approximately 90 percent of
the daily intake of sodium, whereas drinking water contributes up to the remaining 10
percent. In order to afford protection to a segment of the U.S. population on a sodium-
restricted diet, in 1968, the (American Heart Association (AHA).1968) recommended
alevel of 5 mg of sodium per 8 ounces of water or 20 mg/l. USEPA is suggesting a
guidance level for sodium of 20 mg/l in drinking water for the high-risk population as
recommended by the AHA. When it is necessary to know the precise amount of
sodium present in a water supply, a laboratory analysis should be made. When home
water softeners utilizing the ion-exchange method are used, the amount of sodium
will be increased. For this reason, water that has been softened should be analyzed for
sodium when a precise record of individual sodium intake is needed. For healthy
persons, the sodium content of water is unimportant because the intake from salt is so
much greater, but for persons placed on a low-sodium diet because of heart, kidney,
circulatory allments, or complications in pregnancy, sodium in water must be
considered. The researcher expectations was that people with high sodium level will
developed rena failure more but this expectation don’t correspond to the study

finding .
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Figure (5.13) Distribution of rena failure prevaence and sodium level
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Chapter 6

Conclusion and Recommendations

6.1 Conclusion

In order to explore the association between water salinity and rena failure in the
southern part of Gaza Strip (Khanyunis Governorate) a descriptive analytical cross
sectional survey was conducted at Nasser Hospital. The entire renal failure patient
were invited to participate in the study. Questionnaire tool was used, hospital
registry and files were reviewed, water chemical tests were obtained, and wells
network and distribution maps were conducted. The response rate of patients was
70%, this rate is considered high. The study result might help to improve the current
status of renal failure patient by giving alert or warning for the current situation or in
answering some guestions. The study findings showed that male participant and
prevalence are higher than female participant and prevalence. This finding correspond
to the male and female ratio in other studies. The magjority of patient's ages were
between 40 years to 60+ years old. All respondent were lived in Khanyunis city and
the eastern villages. The mgjority of respondents are married. Magjority of respondent
don’t complete the basic education. The majority of subjects are unemployed.
Agriculture and construction occupies the highest percentage which was 36.7% for
agriculture and 22.4% for construction. The mgority conducted to the study having
nuclear families. The highest incidence age group is 40-59 which represented 37.5%
of the incidence.

The major diseases that causes rena failure in arrangement are diabetes mellitus
represented 40.7% of all subjects, hypertension represented 33%,congenital disorder,
heart disease, gland disorder, and both diabetes and hypertension. The main causes
for renal failure in arrangement are Glomerulnephritis, rena atrophy and renal stone.
More than the half developed calcium stones. Most of rena failure was chronic with
different level of severity the most sever and conducted to hemidialysis represented
40% with treatment session range from one to four treatment session. Only 5.2%
conducted to renal replacement therapy due to high cost and shortage of donors.

The majority of subject don’t have family history of RF they represented 76.5% of
the total respondent and only 23.5% are having RF family history, the majority of
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subjects who have RF family history having only one relative affected by RF
represent 43.8% of the total subjects who having RF family history prevalence, and
37% are having two relatives, 12.5%having three relatives, 3.1% having five relatives,
3.1% having six relatives suffering from RF.

The majority of subjects having RF family history or relatives affected by RF their
relatives were first degree relation, they represented 59.4%, the others having RF
family prevalence their relatives were second degree and represented 28.1%, the rest
12.5% are having relatives from both first and second degree.

According to RF relatives residency the mgjority of their relatives are living in the
same district or city which mean that both subjects and RF relatives are sharing with
the same water sources they represented 62.5%, the other part don’t live in the same
district but in the same Governorate and represented 28%, the rest are living outside
the governorate and represented 9.3% of the total relatives.

According to their water supply source subjects have been classified within four
major groups, the first group which represented the majority with 77.9% of the tota
subjects, in this group subjects are having water from municipals wells , the second
group are having water supply from private wells and owned by their municipalities
and represented 13.2% of the subjects, the third are having water supply makorot
within this group subjects connected to large tanks are called mirage where
distribution for water supply from this large storage for eastern villages only ( Khuza,
Absan, Banisuhila ). This storage has been started water distribution since 2001.
Bansuhila subjects are having only 70% of their water needs from this storage but the
30% is served from private well owned by eastern village's municipality. The rest of
subjects are having water supply from UNRWA wells and managed by Khanyunis
municipality. Before ten years the majority of subjects used domestic water access
for drinking directly without trestment and these represented 97.1% of the total
subjects. That’s mean nearly all subjects are having one access which fit their needs
and requirement for domestic use and drinking. At present time majority of subjects
treating domestic water before drinking these presented 92.6% of the total subject,
and only 7.4% don’t treat domestic water before drinking those subjects has direct
access to mirage storage tank. The major drinking water treatment access for subject
is desalinated water. This access represented 52.4% of the total subject's access, then
home filter represented 30%, Makorot access represented 17.5%. The majority of
subjects treat their water after renal failure incidence. Those represented 75%, but the
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minority treats their water before rena failure incidence and represents 25% of the
total subjects. The magority of subjects drink less than three liter per day. They
represented 75%, and others drink more than three liters and represented 17.5% and
only 7.4 don’t know how much water they drink per day.

Four domains were created by the researcher including water quality, subjects
practice and attitude, knowledge and awareness, and subject's satisfaction. The over
all domain is the summation of the four domains. The second major part of the study
is description and analysis for all water data and chemical tests since 1987 for the al
different demographical areas by application of the mathematical model to calculate
the level of salinity which include TDS, Nitrate, Chloride, Fluoride and sodium level
as exposure. The study findings showed variation in sainity levels by time and
locality. The study finding showed that water supply from 90% of the wells in the
governorate don’t meet the WHO standard for drinking since 1987 in all areas, which
means the majority of citizen in the governorate have access to unsafe drinking water
since along time, as well as subjects are exposed to high water salinity level for along
period ( high chloride, nitrate, fluoride, TDS ,and sodium level) but only subjects in
Khuza and Absan who have drinking water access from Mirage storage tanks met the
WHO for drinking water in TDS, Nitrate, chloride, and sodium level during the period
from 1999-2004, and the same area met the standard for chloride and sodium level
during the period from 2005-2009 those subjects represented only 8.8% of the total
subjects. The study finding shows that more than 90% of the people in the
governorate are suffering to unsafe and unclean drinking water access.

Some demographical variables showed statistical significant differences effect on
subjects domains and showed the effect on subject's perception to the domains.
Gender showed that female perceived more positively to knowledge and awareness
domain than male. Subjects were positively perceived the domains with differences
in some domains, and they agreed on the importance of knowledge and awareness for
improving the both health and environmental situation.

Renal failure has been classified to the same water sources areas in order to link and
study the association of each salinity variable level on the prevalence. Five graphs
have been applied to show variation of renal failure prevalence by sodium, chloride,
fluoride, nitrate and TDS level differences. The study findings showed a scatter
diagram link the relationship between TDS level and the prevalence in al areas which
mean that there is no association between TDS level and rena failure prevalence. The
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study finding shows a scatter diagram link the relationship between nitrate level and
renal failure prevalence in al areas and this mean that there is no association between
nitrate level and renal failure prevalence.

For chloride a scatter diagram link the relationship between chloride level and renal
failure prevalence and meaning that there is no association between chloride level and
renal failure prevaence.

For sodium a scatter diagram link the relationship between sodium level in all areas
and rena failure prevalence.

Only fluoride a semi linear diagram link the relationship between fluoride level and
rena failure which means that there is a strong direct proportion between fluoride
level and rena failure with correlation coefficient equal (.987). This finding
correspond with the minority of new finding about fluoride which is still not
generalized but the majority of the studies which are generalized revea the effect of
fluoride on both teeth and bone.

6.2 Recommendation

The opportunity was given to the researcher by the study finding to conclude the

following recommendations:-

1. The best that we can do at present is to concentrate our effort on the prevention of
the progression of renal disease and redouble our effort to remind the public on
the need to pay attention to maintain their blood sugar and blood pressure at the
normal level and by initiating an urgent public awareness program about fluoride
health effect.

2. Prevention through a healthy lifestyle which plays a major role to reduce if not
totally control the rena failure and this could be achieved through proper
education, with that, we will be able to help decrease or at least Slow down the
increase in statistics of patient suffering from kidney problems.

3. The need to pay attention for prevention from fluoride exposure risk from water
food and drinks in order to maintain good kidney function.

4. Setting up ground water monitoring and database management system, for
monitoring and regulating the process of groundwater abstractions from all types
of wells

100



0.

Minimizing water consumptions and losses through well licensing and
registration, implementation of well and protection plan, and reorganizing and
redeveloping new criteria for licensing private existing and new desalination
plants

Reducing the aquifer over pumping by reducing the loss in the irrigation water
through using new and reliable irrigation methods

Closing al types and unnecessary illegal production wells

Implementation of land use planning including protection of ground water
protection zones

Setting up public information and awareness programs

10. Communication and public participation through awareness programs on the

fluoride health effect.

11. Control the use of pesticides and fertilizers by awareness and imposing taxes.

12. Setting up systematic criteria for laboratory tests, by giving wells equal

opportunity and change for all parameters determining salinity level (nitrate,
fluoride, sodium, chloride and TDS levels).

6.3 Areafor further research

Further study is needed to explore the association between fluoride level and liver
damage

The prevalence of chronic fluoride toxicity

The prevalence of crippling skeletal fluorosis

The association between water quality, and chemical composition of kidney and

urinary tracts stones.

101



Refer ences:

Abu-Safieh, R.Y. (199): “Effect of water chemical quality on renal failure death
rate in Gaza Strip”. Proceedings. The first Arab conference on environmental
studies and researches. Police academy and Zagazig university, Cairo, Egypt,
vol.2, p.100.

Allied Hospital Punjab Medica College, (PMC), (1995): “Faisdabad a
comparative study”. Period Its January, 1995 to end of May 1997

Anochie |, Eke F (2003): « Chronic rena failure in children: a report from Port
Harcourt, Nigeria (1985-2000). Pediatr Nephrol 18:692-695 [ PubM ed]

Ardissino G, Dacco V, Testa S, Sereni F (2003):” Epidemiology of chronic rena
failure in children: data from the ItalKid project”. Pediatrics 111:€382-e387
[PubMed]

Arrigo Schieppati, Norberto Perico, and Giuseppe Remuzz, (2003):” Preventing
end stage of renal disease NDT Nephro Diaysis Treatment”.

Bakkaloglu SA, Ekim M, Sever L, Noyan A, (2005):” Chronic peritoneal dialysis
in Turkish children: a multicenter study”. Pediatr Nephrol 20:644-651 [PubMed].

Bakkaloglu SA, Ekim M, Tumer N, Soylu K (2000):” The effect of CAPD on the
lipid profile of pediatric patients. Perit Dial Int 20:568-571 [PubM ed].

Bergman S, Key BO, Kirk KA, Warnock DG, Rostant SG (1996) Kidney disease

in the first-degree relatives of African-Americans with hypertensive end-stage
rena disease. Am J Kidney 27:341-346 [ PubM ed]

102



Aqueous Wastes from Petroleum and Petrochemica Beychok, Milton R. (1967):”
1st Edition, John Wiley & Sons. LCCN 67-19834.Plants

Beychok, Milton R. (2005):” 4th Edition, Fundamentals of Stack Gas Dispersion”
author-published. ISBN 0-9644588-0-2.

Bradley A. Warady and Vimal Chadha® , R. (December 7, 2006): "chronic kidney

diseasein children, the global perspective".

Bradley A. Warady™?® and Vimal Chadha® , R. (December 7, 2006): "chronic
kidney disease in children, the global perspective’. Journa of Nursing

Management, 14(8). P. 610-616.

Bradley C. Waliczek T. & Zagicek J. (1999): “Relationship between
environmental knowledge and environmenta attitude of high school students. J
Environ Education, 30(3): 17-21.

Brenner BM, Chertow GM (1994):” Congenital oligo nephropathy and the
etiology of adult hypertension and progressive renal injury. Am JKidney Dis
23:171-175 [PubMed]

Chen MLW, Hsu C-Y (2003):” Should the K/DOQI definition of chronic kidney
disease be changed” Am JKidney Dis 42:623-625 [ PubM ed]

Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS (2003):” Prevalence of
chronic kidney disease and decreased kidney function in the adult US population”
third National Health and Nutrition Examination Survey. Am J Kidney Dis 41:1-
12 [PubMed]

De Vecchi AF, Dratwa M, Wiedmann ME (1999):” Healthcare systems and end-

stage renal disease: an international review-costs and reimbursement of ESRD
therapies. N Eng JMed 14:31-41.

103



Deleau J, Andre JL, Briancon S, Musse JP (1994):” Chronic rena failure in
children: an epidemiological survey in Lorraine (France). Pediatr Nephrol 8:472—
476 [PubMed]

Dr. Khalid Amin and Dr. Tufail Muhammad. ( Dec, 2000):” Etiological
prevaence of chronic renal failure” paper No. 04.
yahoo(http://search.msn.com/results.aspx?g=renal +fail ure+prevel ance+by+gender
& FORM=MSNH11)

El Nahas AM, Bello AK (2005):” Chronic kidney disease: the global challenge”.
Lancet 365:31-40 .

Ellis D, Vats A, Moritz M, Janosky JE (2003):” Long-term antiproteinuric and
renoprotective efficacy and safety of losartan in children with proteinuria”.
Pediatr 143:89-97 [PubMed].

Esbjorner E, Aronson A, Berg U, Jodal U, Linne T (1990):” Children with chronic
rena failure in Sweden” 1978-1985. Pediatr Nephrol 4:249-252 [PubMed)].

Esbjorner E, Berg U, Hansson S (1997):” Epidemiology of chronic renal failurein
children: a report from Sweden 1986-1994. Pediatr Nephrol 11:438-442
[PubMed]

Federa Safe Drinking Water Act (SDWA, 93) (P.L. 93-523)

Flouride Action Network , (2008):” Hedth effect , Kidney liver damage in
fluoride”

http://www.google.com/search?hl=en& g=fluoride& btnG=Googl e+ Search& ag=f&
og

Flouride Action Network , ( 2007) Health effect , Kidney
http://www.googl e.com/search?hl=en& g=fluori de& btnG=Googl e+ Search& ag

=f&oq

104


http://www.google.com/search?hl=en&q=fluoride&btnG=Google+Search&aq=f&
http://www.google.com/search?hl=en&q=fluoride&btnG=Google+Search&aq

Furth SL, Cole SR, Schwartz G, Wong C, Warady BA (2006):” Design and
methods of the chronic kidney disease in children”. (CKiD) prospective cohort
study. Clin J Am Soc Nephrol 1006-1015.

Furth SL, Powe NR, Hwang W, Neu AM, Fivush BA (1997):” Does greater
pediatric experience influence treatement choices in chronic disease management”
Dialysis modality choice for children with end-stage renal disease. Arch Pediatr
Adolesc Med 151:545-550 [ PubM ed)]

Gerard D. (1999): “Some aspects of study design”. (http://www.tufts.edu,
4.11..2007).

Gillen DL, Smith J, Stehman-Breen CO, Brandt JR, Wong CS (2006):” The
survival advantage of pediatric recipients of a first kidney transplant among
children awaiting kidney transplantation. (Abstract). JAm Soc Nephrol 17:667A

Hallan SI, Coresh J, Astor BC, Asberg A, Halan HA, Lyderson S, Holmen J
(2006):” International comparison of the relationship of chronic kidney disease
prevalence and ESRD risk”. JAm Soc Nephrol 17:2275-2284 [PubM ed]

Hamed RMA (2002):” The spectrum of chronic rena failure among Jordanian
children”. J Nephrol 15:130-135 [PubM ed]

Hattori S, Yosioka K, Honda M, 1to H; Japanese Society for Pediatric Nephrology
(2002):” The 1998 report of the Japanese National Registry data on pediatric end-
stage renal disease patients. Pediatric”.

Henk de Zeeuw, (Sept.30, 2000):” Co-coordinator of the Resource Centre on
Urban Agriculture and Forestry” (RUAF), ETC, the Netherlands, and Karen
Lock, Visiting research fellow, London School of Hygiene and Tropical
Medicine, UK

Y ahoo, http://www.fao.org/urbanag/Paper2-e.htm

105


http://www.fao.org/urbanag/Paper2-e.htm

Henk de Zeeuw, (Sept.30, 2000):” Co-coordinator of the Resource Centre on
Urban Agriculture and Forestry (RUAF)”, ETC, the Netherlands; and Karen Lock,
Visiting research fellow, London School of Hygiene and Tropical Medicine, UK.
Y ahoo, http://www.fao.org/urbanag/Paper2-e.htm

Hoy We (1996):” Renal disease in Australian aboriginals’. Med J Aust 165:126—
127 [PubMed]

Hsu CY, Lin F, Vittinghoff E, Shlipak MG (2003):” Racia differences in the
progression from chronic renal insufficiency to end-stage renal disease” in the
United States. J Am Soc Nephrol [PubMed]

Iseki K, lkemiya Y, Iseki C, Takishita S (2003):” Proteinuria and the risk of
devel oping end-stage renal disease. Kidney” [PubMed]

Jafar TH, et al. (2001):” Angiotensin-converting enzyme inhibitors and
progression of nondiabetic renal disease”. A meta-analysis of patient-level data
Ann Intern [PubM ed]

Jafar TH, et al. (2003):” Progression of chronic kidney disease: the role of blood
pressure control, proteinuria’, and angiotensin converting enzyme inhibition: a

patient level metaanalysis. Ann Intern [PubM ed]

Kambham N, Markwitz GS, Vaeri AM (2001):” Obesity-related glomerul opathy:
an emerging epidemic. Kidney” [PubM ed)]

Kamper AL, Strandgaard S, Leyssac P (1992):” Effect of enaapril on the

progression of chronic rena failure”: a randomized controlled tria. Am J
Hypertens [PubMed]

106


http://www.fao.org/urbanag/Paper2-e.htm

Kibert, N. (2000):” An analysis of the correlation between attitude, Behavior, and
knowledge components of environmental literacy in undergraduate university
students. University of Florida, United States”.

Kidney and Urologic Diseases Information Clearing House. NIDDK. NIH
Publication (August, 2007):” No. 07-3195. * Publications produced by the
Clearinghouse are carefully reviewed by both NIDDK scientists and outside
experts. http://kidney.niddk.nih.gov/K udiseases/pubs/yourkidneys/#7

Lagomarsmo E, Vaenzuea A, Cavagnaro F, Solar E (1999):” Chronic rena
failurein pediatrics Chilean survey. Pediatr Nephrol [PubMed]

Lewis EJ, Hunsicker LG, Raymond PB, Rohde RD (1993):” The effect of
angiotensin-converting-enzyme inhibition on diabetic nephropathy. N Engl J Med
[PubMed]

Lysaght MJ, (2002) :”Maintenance dialysis population dynamics. current trends

and long-term implications”.

Madani K, Otoukesh H, Rastegar A, Why SV, (2001):” Chronic renal failure in
Iranian children” PubM ed

Maschio G, et a. (1996):” Effect of angiotensin-converting-enzyme inhibitor
benazepril on the progression of chronic rena insufficiency. N Engl J Med
[PubMed]

McDonald SP, Craig JC (2004):” Long-term survival of children with end-stage

renal disease”.
Mitsnefes M, Ho PL, McEnery PT (2003):” Hypertension and progression of

chronic renal insufficiency in children”: a report of the North American Pediatric
Renal Transplant Cooperative Study (NAPRTCS). [PubM ed]

107


http://kidney.niddk.nih.gov/Kudiseases/pubs/yourkidneys/#7

Mitsnefes MM, et a. (2000):” Severe left ventricular hypertrophy in pediatric
dialysis: prevaence and predictors. Pediatr Nephrol 14:898-902 [ PubM ed]

Moosa MR, Kidd M (2006):” The dangers of rationing dialysis treatment”: the
dilemmafacing a developing country. Kidney Int 70:1107-1114 [PubMed]

National Kidney and Urologic Diseases Information Clearing House,
(2007):.Y our Kidneys and How They Work- How do kidneysfail”.

National Kidney Foundation (2002):” Clinical practice guidelines for chronic
kidney disease: evauation, classification and stratification”. K/DOQI clinical
practice guidelines. Am JKidney Dis 39:S1-S266 [ PubM ed]

New jersey secondary drinking water regulations, ( 1992):” secondary maximum
contaminant level (SMCLS) Yahoo chloride level in drinking water
http://www.wal rus.com/~gatherer/interpret.html# ntroduction

New Jersy Federa safe drinking water ACT, (1998).

North American Pediatric Renal Transplant Cooperative Study (NAPRTCS)
(2005) , annual report. The EMMES Corporation, Rockville, MD.

Office of Naval Reasarch,(2006)
www.onr .navy.mil/focus/ocean/water /salinityl.htm - Cached.

Palestine MOH (2004)periodical analysis for Gaza strip drinking wells”

Palestine. MOH (2004): Health status in Palestine. Annual Report 2003, Gaza.

Palestine. MOH (2005): Health status in Palestine. Annual Report 2004, Gaza.

Palestine. MOH (2006): Health status in Palestine. Annual Report 2005, Gaza.

108


http://www.walrus.com/~gatherer/interpret.html#Introduction
http://www.onr.navy.mil/focus/ocean/water/salinity1.htm

Palestinian Central Bureau of Statistics, PCBS, (2006) Population distribution by
localities. WWW. PCBS.com.

Palestinian Water Authority , PWA (2000) Coastal Aquifer Management Plan

Palestinian Water Authority ,2000” Drinking water quality standards in Gaza
Strip®.

Perneger, Thomas V., Whelton, Paul K, Michael J. Risk of Kidney Failure,(1994)
:Associated with the Use of Acetaminophen, “Aspirin, and Nonsteroidal Anti-
inflammatory Drugs”. NEJM. New England Journal of Medicine. Vol. 331:1675-
1679, No. 25. 22 Dec 1994.

Pistor K, Olbing H, Scharer K (1985):” Children with chronic renal failure in the
Federal Republic Germany: |. Epidemiology, modes of treatment, survival. Clin
Nephrol 23:272-277 [PubMed].

Pope JC 1V, Brock JW Ill, Adams MC, Stephens FD, Ichikawa | (1999):” How
they began and how they end: classic and new theories for the development and
deterioration of congenital anomalies of the kidney and urinary tract, CAKUT. J
Am Soc Nephrol 10:2018-2028 [PubMed].

Qahman, K. (2004): “ PHD thesis .

Remuzzi G, Bertani T (1998):” Pathophysiology of progressive nephropathies. N
Eng JMed 339:1448-1456.

Finnish Registry for Kidney Diseases (1999):” Report 1998, Helsinki, p 7.
Schwartz GJ, Haycock GB, Edelmann CM Jr, Spitzer A (1976) A simple

estimate of glomerular filtration rate in children derived from body length and
plasma creatinine”. Pediatrics 58:259-263 [ PubM ed].

109



Silverstein DM, Pamer J, Polinsky MS, Braas C, Conley SB, Bauarte Hj
(2000):” Risk factors for hyperlipidemia in long-term pediatric renal transplant
recipients”. Pediatr Nephrol 14:105-110 [PubMed]

Soergel M, Schaefer F (2002):” Effect of hypertension on the progression of
chronic renal failurein children”. Am J Hypertens 15:53S-56S [PubM ed]

The GISEN Group (1997):” Randomised placebo-controlled trial of effect of
ramipril on declinein glomerular filtration rate and risk of terminal renal failurein
proteinuric”, non-diabetic nephropathy. Lancet 349:1857-1863 [PubM ed].

U.S. rena data system, USRDS (2001): Annual data report: Atlas of end-stage
rena disease in the United States, Nationa Institutes of Health, National Institute
of Diabetes and Digestive and Kidney Diseases, Bethesda, MD.

U.S. renal data system, USRDS (2005):” Annual data report: Atlas of end-stage
rena disease in the United States, Nationa Institutes of Health, National Institute
of Diabetes and Digestive and Kidney Diseases, Bethesda, MD.

U.S. rena data system, USRDS( 2004): Annua data report: Atlas of end-stage
Renal Disease in the Untied States, National Institutes of Health, Nationa
Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD.

UN conference at Mar del Plata, 1977.

UNEP (2003). “Desk study on the environment in the occupied Palestinian
territories. Copyright c. UNEP, Geneva, Switzerland.

UNESCO and UNEP (1990): Environmental education, Selected activities.

UNESCO- UNEP, (1995). Agenda2l. http:// www. Unep.org, 20.08.2006.

United Nations, UN. (1977) conference at Mar del Plata.

110


http://

Vadala, C. (2004):” The impact of an environmental education program on third
graders’ knowledge, attitude and behavioral intentions”. Texas A & M University.
United States.

Van der Heijden BJ, van Dijk PC, Verrier-Jones K, Jager KJ, Briggs JD (2004):”
Renal replacement therapy in children”: data from 12 registries in Europe. Pediatr
Nephrol 19:213-221 [PubM ed]

Verani RR (1992):” Obesity associated focal segmental glomerulosclerosis:
pathological features of the lesion and relationship with cardiomegay and
hyperlipidemia. Am JKidney Dis 20:629-634 [ PubM ed]

Warady BA, Alexander SR, Balfe JW, Harvey V (2000):” Peritonea dialysisin
children. In: Goka R, Khanna R, Krediet R, Nolph K (eds) Textbook of peritoneal
diaysis, 2nd edn. Kluwer Academic Publishers, Dordrecht, The Netherlands.

WHO (2007): Country Statistics. (http//www.who.org. 19.11..2007).

Wikipedia, the free encyclopedia, (2006).(http://www.Wikipedia.org. 14.11.2006).

Wood EG, Hand M, Briscoe DM, Warady BA, Ellis EN (2001):” Risk factors for
mortality in infants and young children on dialysis: North American Pediatric
Renal Transplant Cooperative Study. Am JKid Dis 37:573-579 [ PubM ed]

World Bank (Dec., 2005): “the Palestinian economy and the prospects for it's
recovery. Economic Monitoring report to the Ad Hoc Liaison Committee No.1.
http//www.worldbank.org.htm, 19.11.2007).

World Bank® (Sep., 2007): “Main Development Challenge, West Bank and Gaza.

(, http://www.go.worldbank.org/Z95GXRI7V0/htm.(19.11..2007).

111


http://www.go.worldbank.org/Z95GXRI7V0/htm.(19.11..2007)

World Bank® (Sep., 2007): Main Development Challenge, West Bank and Gaza.

http://mww.go.worldbank.org/Z95GXRI7V0/htm.(19.11..2007).

World Bank® (March, 2007): West Bank group, West Bank and Gaza update.
http//www.worldbank.org. 19.11.2007).

World Health Organization, WHO. (1993):” Guidelines on technologies for water

supply system in small communities, CEHA Amman.
World Health Organization, WHO. (2003): “Guidelines for drinking water quality

World Health Organization, WHO. (2004) ,” Guidelines development for drinking
water.

Wuhl E, Mehls O, Schaefer F; ESCAPE Trial Group (2004):” Antihypertensive

and antiproteinuric efficacy of ramipril in children with chronic renal failure.
Kidney Int 66:768-776 [PubMed].

112


http://www.go.worldbank.org/Z95GXRI7V0/htm.(19.11..2007)

HAJS\Q_AAJS\A\NH

8/& jlial) 8 S S
O smirs Cany dacly o gl Gand sl - (il daalan & daladl Al 0S5 (50 yardie Glaslis e AUl Ul
" sl Abaila 338 gLkl (e Ay giad) Adhid) 8 g IS il 5 o il olpe A sla (i 28D T

M\L}ﬂ%MGug/é)m;\F}MLA\hJJ&Ld}aﬂ\jc‘)ﬂu&_ﬁunﬁao)h&:b

i sila Aailaa b g o IS0 Bl ) s oyl olse da sha (A8l aans ) Al all 034 Caags

(55U Bl e TlaY) (e 2all il s A

G xiaat o3 AL () aldall pe AL OO ALY iy o AlaYl Aul all e 6 ol L ol S

Aoy Hal ae se yaaela N Canlie e gl o Jla 8 oLy 854883 20 e S

Lei s S23 Al e slaall G w81 2851 G il N sas (sl (e AlaY) (b ) aSiSa e gl oSS JLis
ALdy ALY S5 O sa ol 131 elasd S5 0 sy oalall Canll (g jal T addiiiiun s 4y pas () 5

Saball fan of Saall (3 Ja g A ) e o ol Jon Jladial) /g0 58 Ja ALEA 8 el (8
¥ ( ) & ( )

pliglad G a8l S

113



i gild A Bdlaa B 5 o 1<) JEANG i) ol e dagla Ao Jp—a

EJ\JES\

oo

dela

ook

o\J}SA

P

Balas 4dlile

:uid'ml\ ]

Y

Ol 54 ]

Tore

G A

280

1Y)

il ?EJ

o) sa A sl 2

el

A adl 3

M\D Ll L sila Ll dshial 4

-2dualaidy) g dus laial) cila glaal)

delaayi Al 5

ey ¥

gale cilas Salgd AT 6

gl 7

il aall Aapda -8

bl Janll danda 9

45 dlile

114

e Gtans G Al g 55 .10



-t ) ey )

¥ pad S AN o8N Jadl 8 ) ddaja pal ) (e A a1

o) Jaza & S il el el o/ aniddayl culS 1)) 12
. s | | Asa el

P e die § ol JEAN ey Cimal e 13

D sana D Claas S G gl D T oolh JE o 14

EYLS) o sl D fpaxllgs 15

WIS ol ] A A 316

p pa o slsl) S8 (a pa (e il B ) Ay Ja .17

Combaall 330 (g/a3a axi L) CilS 13 18

Ay e [ Ll da o S da D S0 Al £ o8 /e ad aY) cdls 1Y 19
Y ox Ahaial) udi & (S B .20
s icl A addl [ ] Al (i gaila s ddhial) 21
5l e O [ Sgas
B
g i SASY Gy (e gli Ja 22

e gonsd Juidd) Gl ja 238 g/30a axi YY) cllS 1Y 23
Y pxd S ) Alary g/l & 24
Ao 3 cil e d3e o Lad and AlaY) CulS )Y 25

115



-2 al,.\.d\ J.\LAAA
il D ALl ) s Sle A8 D &gt A D il D Sl o juas e 26

s

M axi Gl gl pde Mo glladolpal) cillS 427
Pl Aaddiiceal) Alsu gl ALe azd LlaY) cills 13 28

i yall GLEESY aay Ua el i) Jé D slaall dallae ity e da 29
b pd Juaxinal J J3lal) (A G pdd) olpa Al Wla aly J& .30

fllla daddiiceal) Alu gll ALe ard Al cils 1y 31

g i gkl 3 Gl olua Jlatiadd oy Ja 302

g)st ﬂ3w)35\D ﬂmds\D Tlaa gy Lo A olpall g s e 33

116



& 9l

& )

‘éJJiY

G4 gl

@\Ji‘i

axkall Aalle oyl olie

34

EREFRUCIED

35

(A3 1) B juie iliia Ld Al Hiall o il slae

.36

godall Baua Caad A Hiall olaall

37

(%ﬂéﬁd—'l-‘-“}ﬁ‘m\") dﬂ\‘;ﬁaw\h)hésg_)m\ds“ﬂ

38

@M‘};M\Q&A&dﬂ\&b@\bd};j&&&u@u&
(R 5 225

.39

sl Jlsh il 4 olae 3 g g Al el o Llaall (S

40

Ll Bn ey o S0 Q) (8 e BDle 23 33

41

5 A0 A 3 sm 5l sl el FalLal sl

42

L;JXS}\ Jédl) (oa pa e aall Jlad 50 n;;;a]\ —adiill

43

alﬂd‘&;\;&au&h&cﬁ‘}ﬁ}\ﬂ\)}d&)b&dﬁt

44

A gle e 3 lasndly (o 6lSI JEEN (i ye Ao 3 lasnd) (S b
slaall

45

el daaal) e Ll e el dallal ool

46

TS T ) Sm (5m Bm il ) ot 0 ol

47

BB TSl i  2dlS 3l ) Joms ) oL

48

A e (Bl obie pran juady ue

49

666?53\9@ i‘)SA:I

117




Annex (2) Geographic location of the Gaza Strip (Aish, 2004)
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Annex (3) Khanyounis map (PWA, 2007)
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Annex (4): Contour map of chloride concentration for the year 2005 (PWA, 2005)
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