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Abstract

Background: - Workers in the wastewater treatment sector are responsible for day-to-day
operation, maintenance, troubleshooting and problem solving of the municipal industrial
and other wastewater treatment plants and are exposed to a wide range of risks such as
biological, physical and chemical., Phycological and work environment due to their
working environment.

Objective:- The Study aimed to assess occupational health risks among waste water
treatment planet (WWTP) workers in Gaza strip.

Method: - the participants are 58 workers distributed to 30 in WWTP and 28 workers on
pumping station, the researcher used a self-administered questionnaire in total respondents
58 worker, SPSS version 22 was used for data analysis, vital signs (blood pressure,
respiratory rate, heart rate) was measured to all participant.

Results:- The result showed that workers has good knowledge on physical 72.99%,
chemical 71.17 %, biological 72.41% , Accident hazards 78.16%, psychological 76.92%,
45.83% of workers reported that they don’t received training on safety procedures, and
62% of workers don’t received training courses in dealing with hazardous materials, the
study show that 48.3% of working smoke in work area ,that may be lead to high risk fire
in station specially every station has generator and fuel tank . 56.9% of workers don’t have
any knowledge about what disease are caused by microbes in wastewater. 60.3% of worker
don’t receive any courses on safety procedures and 56.9% of workers don’t get first aid
course and evacuation process. Despite the worker has good knowledge about symbols
the researcher doesn’t find any nameplate in any site was visited, 51.7% of workers don’t
receive periodic medical checkups. 13.8% of workers receive milk, workers from Rafah
area. The study results revealed that there was a statistically significant relationship
between all study domains about the knowledge of different types of risks, except the
biological domain knowledge with accident risk knowledge.

Conclusion: - The results of this study concluded that there was a lack of formal on-the-
job training for workers with regard to strategies for identifying and avoiding health and

safety risks and that workers needed periodic medical examination.
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CHAPTER 1 : Introduction

1.1 Background of The Study

Wastewater Treatment Plants are complex engineering systems whose failure to meet
performance standards can have adverse impacts on sewage and ecosystems. The
WWTP system must be designed to be able to handle uncertain flow and loading
conditions and any sources of unforeseen circumstances that may lead to non-
compliance events with effluent standards set to protect public health and the
environment. The main objective of WWTP is the removal of contaminants from
wastewater to reach a range of liquid waste standards under a set of environmental,
cost and regulatory constraints (Talebizadeh et al, 2014).

Wastewater is considering a negative resource, both from an aesthetic perspective and
because of its noticeable unpleasant odor, the hazardous effects of untreated
wastewater on both human and environment. The environmental risk is mainly due to
overloading of physical and chemical components associated with human activity into
an aquifer, while the health risk is mainly the result of pathogenic contamination
(Kvernberg, 2012).

During many years, work in the wastewater treatment field was account as the most
hazardous, especially due to deaths involving confined space entry. This field is
considered to some extent less hazardous now, but treatment plant workers still suffer
from health problems and deaths. These experiences occur in specific event involving
chemicals in the sewer system and in regular work exposures throughout the plant and
its processes (Brown, 1997).

Risk assessment is a dynamic process that allows companies and organizations to
develop a proactive risk management policy. The components of risk assessment are
therefore the basis for the implementation of appropriate preventive measures and, as
directed, should be the starting point of any Occupational Safety and Health
Management System (OSH). Important concepts in risk management are risk and risk
concepts. A hazard is a source, condition or action with the potential for harm in terms
of injury or ill health, or a combination of these. Therefore, any hazard anywhere in
the workplace may have the potential effects of injury for workers, either an

occupational accident or occupational disease, the risk is a combination of the
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likelihood of a serious event or exposure and the severity of the injury or ill health that

can occur due to the event or exposure.

1.2 Significance of the Study

The importance of this study can be seen in separate ways. The study could provide
bases for the establishing of health and safety policies Wastewater treatment plant
workers in Gaza strip.

In addition, this work provides an opportunity to WWTPs workers to explain and
evaluate their specific relating roles in health and safety issues. Additionally, this work
makes it easy WWTP workers to increase their awareness of wastewater plant risks,
and thus help them make best use of their available resources. The study concerned
with a health and safety risk assessment conducted WWTP workers considered the
first one in Gaza use the scientific approach of risk assessment wastewater plant
therefore developing a could be used as reference material for policy makers in making

decisions relating health and safety practices and policies.
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Table (1-1): The existing centralized wastewater treatment plants in Gaza strip
Source (ARIJ, 2015)

Wastewater Actual Number
Treatment 3 Status of WWTP of
Flow(m*/day)
plant workers
Established in 1974, design capacity
2273’5 1\?ng2 5,000 m®/day, currently overloaded,
North Gaza Y, under rehabilitation &Expansion
: : original . L e 9
Beit Lahia desian flow was with a convening pipe line of 8km
5 O%O m¥/da to NGWWTP achieving a design
’ y capacity of 30,000 m*/day
Established in 1979 upgraded in
Gaza 1996 to increase its capacity to
W 12,000 m®/day, upgraded again in
astewater .
1998 to reach a treatment capacity
Treatment 42000 3 21
of 35,000 m*/day, currently through
Plant (Gaza : h
Central) an _Emergeng:y Project to reach a
design capacity of 50,000 m®/day,
with funds from the KFW.
Established in 2007, in 2009 second
lagoon was added a in (Almawassi
area), in 2003 a third lagoon was
added (Hai EI-Amal), after 2007
Khan Only temporary was established an alternative 3
Younis basin lagoon to collect and treat
wastewater before pumping it to the
sea; currently are works on building
a new WWTP with a capacity of
26,600 m®/day as first phase.
Established in 1989, with treatment
capacity of 4,000 m*/day. Upgraded
to increase its treating capacity to
20,000 m®/day, getting advantage of
Rafah 8000 the availability of the destroyed 6
boarder concrete pieces after the
Israeli forces withdraw out of Gaza.
Wasta established in 2015 in Wadi Gaza
(Middle 16000 near the coastal road and serves the 6
govrnerates) station the entire central region
Total 45
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Figure( 1-1): existing centralized wastewater treatment plants and sewage
pumping station in Gaza strip.

Source: http://gis.cmwu.ps/
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1.3 Research Aim and Objectives

¢ The general objective of the study is to assess health risks among wastewater

treatment plant workers in Gaza Strip, Palestine.

¢+ The specific objectives of the study are:

1. To assess health and safety risks for wastewater treatment plant workers.

2. To assess the level of knowledge regarding health and safety risks among

Wastewater treatment plant workers.

3. To assess the health practice of workers to counteract the occupational risks.

1.4 Research Methodology

% To achieve the objectives of this research, the following tasks will be executed:

a)

b)

d)

f)

Literature Review: - Revision of accessible references as books, studies
and researches relative to the topic of this research which may include:
occupational health, wastewater treatment, chemical hazards, biological
hazards.
Field Survey (Self-Reported Questionnaire): - a questionnaires will be
distributed to 45 workers of wastewater treatment plants distributed at five
plants, a questionnaire includes risk assessment about health and safety,
Knowledge about risks and health practice of workers, Others a
questionnaire will be distributed to workers in pumping station of sewage.
Assessment of health status by taking vital sings (blood pressure. heart rate.
respiratory rate).
Site visit: -

« Visit five wastewater treatment plants and evaluate the safety

procedures in force at these plants,
«+ visit fifty-five wastewater pumping stations and evaluate the safety
procedures in force at these stations.

Formal interview: - Conduct formal interviews with the managers of
wastewater treatment plants evaluate the procedures used to minimize
accidents during work.
Data Analysis and Interpretation: - In order to achieve the early stated

objectives, the data of the study will analyze through the use of statistical
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package of social sciences (SPSS) version 22 through descriptive and
inferential statistical analyses.
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CHAPTER 2 : Literature Review

This chapter presents a literature review for this research, which is divided into two
major sections. The first is dealing with literature review of occupational health and

safety, the second is dealing with literature review of wastewater treatment hazards.

2.1 Occupational Safety and Health

Occupational safety and health (OSH) is the science of anticipation, recognition,
evaluation and control of hazards arising in or from the workplace that could trigger
harm effects on the health and wellbeing of workers. Besides work- related disorders,
it also encompasses all contextual factors that affect health within a work environment
(Alli, 2008).

Developing countries have 75% of the world workforce; above 125 million workers
are victims of occupational accidents and diseases annually. In the era of quick
industrial growth, the occupational morbidity pattern is fast changing. Bad
occupational health and, in turn, less working capacity could cause an economic loss
of up to 20% of the Gross National Product (GNP) (Zodpey et al, 2009).

The protection of workers against sickness, disease and injury related to the working
environment, as presented in the Preamble to the Constitution of the International
Labor Organization (ILO), and become a central issue for the Organization for last
century, and remain to be so today. Occupational safety and health is a key part in
implementation sustained decent working conditions and strong preventive safety
cultures (Alli, 2008).

Occupational health should aims at: the promotion and maintenance of the highest
degree of physical, mental and social well-being of workers in all occupations; the
prevention though workers of departures from health caused by their working
conditions; the protection of workers in their employment from risks resulting from
factors adverse to health; the placing and maintenance of the worker in an occupational
environment adapted to his physiological and psychological capabilities; and, to
summarize: the adaptation of work to man and of each man to his job. (ILO/WHO,
1995).
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2.1.1 Occupational Safety and Health and Environment

Environmental health, which contains occupational health, is a large area in which data
discuss all the physical, chemical, and biological factors external to a person, and all
the related factors impacting behaviors, environmental and occupational health
questions focused on understanding whether an exposure is a potential health hazard
or risk, evaluating the exposure to understand the level and magnitude of risk, and
exploring interventions to mitigate exposure or risk, environmental health questions
focus on understanding whether an exposure is a potential health hazard or risk using
exposure assessments to recognize the extent and magnitude of exposure, and
interventions to prevent or mitigate exposure or risk (Morgan, 2016).

Hazard: a physical situation with a possibility for human injury, spoil to property,
harm to the environment or some combination of these (Alli, 2008).

Risk: the likelihood of an unwanted event with specified consequences happening
within a specified time or in specified events. It may be expressed either as the number
of specified events in unit time or as a probability, depending on the circumstances
(Alli, 2008).

Occupational health practice contains activities for the protection and promotion of
workers’ health and for the improvement of working conditions and environment
carried out by occupational safety and health professionals as well as other specialists,
both within the enterprise and without, as well as workers’ and employers’

representatives and the competent authorities (Alli, 2008).

2.1.2 OSH Hazards and Risks

Kibe demonstrate that poorly maintained equipment's, danger machineries, and
exposure to hazardous chemicals among others, are parts of work environment that
have the potential of causing immediate and sometimes intensely harm to a worker.
These include. Potential injuries include loss of hearing, eye sight or body like cuts,
burns, bruises, broken bones and electric shock (Kibe,2016).

Occupational health and safety effects during the construction phase, operation and
deactivate of water and sanitation facilities are common. Occupational safety and

health impacts associated with the operational phase of water and sanitation projects
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include: - Accidents and injuries, Chemicals exposures, Hazardous atmosphere,
Exposure to pathogens and vectors, and Noise (Kibe,2016).

Work at wastewater plants is often physically demanding and could involve hazards
such as open water, trenches, and slippery walkways, working at heights, energized
circuits and heavy equipment's. Work at wastewater treatment plants could also
involve entry into confined spaces like manholes, sewers, pipelines, storage tanks, wet
walls, digesters, and pump stations. Methane generated from anaerobic treatment of
organic matter can lead to fire and explosions. Wastewater treatment may include the
use of potentially dangerous chemicals including strong acids and bases, chlorine,
sodium and calcium hypochlorite and ammonia. Industrial wastewater may contain
radioactive substances and heavy metals, which accumulate in the sludge. Potential
sources of exposure to radionuclide include pumps and piping where mineral scales
accumulate, lagoons and flocculation and sedimentation tanks where residual sludge
accumulate; filters, pumping stations and storage where sludge accumulates
(Kibe,2016)

Wastewater may contain potentially hazardous chemicals depending on the where the
wastewater coming from, drinking water treatment processes and industries
discharging to the sewer, may including chlorinated organic solvents and pesticides,
PCB’s, polycyclic aromatics, petroleum hydrocarbons, flame retardants, nitrosamines,
heavy metals, asbestos, dioxins and radioactive materials (Kibe,2016)

In addition, workers may be exposed to hydrogen sulfide, methane, carbon monoxide
chloroform and other chemicals generated during wastewater treatment. Oxygen may
be displaced or consumed by microorganisms during the aerobic biodegradation of
organic matter, thus resulting in areas where wastewater or wastewater residues are
processed (Kibe,2016)

Workers and staff at wastewater and sludge treatment facilities and fields where
treated wastewater or sludge is applied as well as operators of sludge collections can
be exposed to many pathogens contained in sewage. Processing of sewage can
generate bio- aerosols which are suspensions of particles in the air consisting partially
or wholly of microorganisms, such as bacteria, viruses, molds and fungi. These
microorganisms can remain suspended in the air for extended periods of time, retaining

viability or infectivity. Workers may be exposed to endotoxins, which are produced
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within a microorganism released upon destruction of the cell and which can be carried
by airborne dust particles (Kibe,2016)

Vectors for sewage pathogen include insects e.g. flies, rodents, rats and birds
According to (Brown 1997), Workers may be exposed to pathogens by breathing,
direct touch, ingestion or through skin cuts or punctures. Infection with an enteric
organism can be confirmed by the worker’s medical history or by showing that more
of the disease organism is shed in the feces than was originally received by the worker,
or infection can be inferred if the worker begins to produce antibodies against the
disease. Brown 1997 explained that for AIDS to be transmitted via sewerage would
involve blood in the urine or feces of the infected individuals to be discharged in the
sewer. Infection would have to involve contact of this material with cuts or broken
skin (Brown, 1997).

Larcher and Sohail indicate that the injuries types and frequencies that occur to
construction workers related to tasks that they implement. Some include —Falls,
Overexertion or strenuous movement, Handling falling or flying objects, Contacts with
stationery objects, contact with moving objects, contact with heat or cold, Contact with
chemicals, Exposure to electricity, and Fire, explosions or blasts. ILO (2002) state that
the International Standards on Safety and Health are set by the international
Organization. These standards are based on International Conventions and
recommendations on occupational Safety and Health. The most important is the 155-
convention of 1981 concerning occupational Safety and Health and working
environment which applies to all workers in all areas of economic activities
(Larcher,1999).

The convention articulates the principles for a national policy on occupational safety
and health and sets out actions to be taken by the state, employer and trade unions. The
policy should be given effect through the development and enforcements of laws, then
there should be adequate and suitable systems of inspection, and the enforcement
system to give adequate penalties for the violations of the laws (Kibe,2016). There are
potential injuries during the building and operation of water and sanitation facilities.
Physical, biological social, psychological, ergonomically and biological aspects do
affect work environment and staff health. However, these risks and hazards are of

varying degrees and acceptability. The OSHA tasks the employer with responsibility
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of managing and containing the levels of risks and staff exposure as well as the costs
increasing from injuries of people within the work environment. The staff safety is

paramount to enhance productivity (Robson,2007).

2.1.3 Work Environment

Satisfying work in a safe and pleasant environment is a source of health and well-
being; yet the physical, psychological and organizational work environment is all too
often responsible for injury and disease. The health of adults of working age affects
economic and social development. Recent occupational health data indicate that 40%-
50%, of the world population is exposed to hazardous conditions in the workplace. It
is estimated that approximately 120 million occupational accidents occur worldwide
each year, with200,000 fatalities. Every year between 68 million and 157 million new
cases of occupational diseases arise because of various types of work-related
exposures in addition, approximately 30% -50% of workers in industrialized countries
experience psychological stress. Environmental stressors such as hazardous conditions
are one cause, but occupational stress results from work organization (e.g. workload,
lack of autonomy and control over work, shift work, wage scales and routine, repetitive
work). Stress associated with work organization has been shown to contribute to
cardiovascular disease, muscular skeletal problems and other conditions. Other than
the transfer of danger technologies, the changing nature of work will have a dramatic
impact on worker’s health. Technological innovations will result in job losses,
replacement of full time work and part-time work, more work in the informal sector
and self-employment. Unfortunately, only 5%-10% of workers in developing
countries and 20%-50% of workers in industrialized countries have access to adequate
occupational health services (European Agency for Safety and Health at work., 2007).
The healthy workplace principle gives a worth tool for developing or reinforcing
occupational health and health standards so that conditions are continuously enhanced
for the working population. However, a healthy workplace environment is not only
without hazards, but also provides an environment that is stimulating and satisfying
for those who work there. The healthy organization acknowledges all the elements of
occupational health and safety in developing policies and programs for the wellbeing

of its workers. The relationships that exist here may be difficult to ascertain because it
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could be influenced by single or various combinations of variables. Depending on the
approach and combinations, the result might be quite different (WHO, 2002).

2.1.4 Work-Related Musculoskeletal Disorders and Pain

the work-related musculoskeletal disorders (WRMDs) have aroused great interest in
doctors and researchers and have spoken to them since the beginning of the 18th
century. These disorders are usually characterized as injuries or dysfunction primarily
involving the main supporting structures of the body, including nerves, muscles,
bones, joints and cartilage (NIOSH), which have been attributed to the cumulative
effect of frequent movements and / or situations Long-term alienations that often occur
in the working environment and eventually lead to excessive use, sprains, strains, tears,
seizures and / or other connective tissue injuries (NIOSH, 2001).

It is important to distinguish between WRMDs from general pain disorders attributable
to out-of-work injuries eg falls, car accidents, etc.), autoimmune diseases, and / or
other causative factors unrelated to professional duties Bureau of Labor Statistics
(BLS, 2010).

Epidemiological evidence suggests that musculoskeletal disorders represent the largest
single category of diseases registered as occupational diseases in the United States of
America ( (BLS, 2010).

30 —
m Incidence (per 10,000 full-time
employees)

Median Days away from work

5 4 -

0 r r T —
Total private, Private Industry State Local
state, local government  government
govertment

Figure (2-1):Incidence and median of work missed across private industry.
Local government, and state government 2009 (BLS, 2010).
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2.1.5 Cardiovascular Disease and the Workplace

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality
worldwide, accounting for 30% of all global deaths. According to the American Heart
Association (AHA), one in three Americans suffers from a type of cardiovascular
disease, including high blood pressure and coronary heart disease (CHD). The total
direct and indirect costs of CVD operations are estimated at the US $ 300 billion in
the United States in 2007 alone (Roger et al, 2011).

The risk is a potential adverse effect on a factor or circumstance. For example,
mesothelioma is considered a cause of asbestos, and physical trauma caused by falls
is considered a hazard to work in the highlands. The risk may be serious (eg death) or
relatively trivial (eg transient irritation of upper airway) (Handbook of Occupational
Health and Wellness, 2012).

Risk is the probability that a hazard will be realized, given the nature and extent of a
person’s exposure to an agent or circumstance. For example, the risk of mesothelioma
from asbestos depends on the type of fibers and the amount that it is inhaled. There is
no risk of mesothelioma from the handling of intact asbestos products if no fibers are
inhaled. A risk in an individual corresponds to an excess rate of the adverse outcome
in a population of exposed people. Thus, populations of asbestos workers have an
elevated rate of mesothelioma (Handbook of Occupational Health and Wellness,
2012).

2.2 Wastewater

Each community produces both liquid and solid waste and air emissions. Liquid
wastewater - is essentially a water supply to the community having been used in a
variety of applications. From the point of view of the sources of generation, wastewater
can be defined as a mixture of effluents or water transferred from the residence,
institutions, commercial and industrial establishments, as well as groundwater. Surface
water, and storm water that may be present (Metcalf and Eddy, 2004).

When untreated wastewater accumulates and can be turned into sewage, the
decomposition of the organic matter it contains will result in inconvenient conditions
including the production of foul gases. In addition, untreated wastewater contains

many pathogenic microorganisms that live in the human intestinal tract. Wastewater
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also contains nutrients that can stimulate the growth of aquatic plants and may contain
toxic compounds or potentially mutagenic or carcinogenic compounds. For these
reasons, the immediate and non-invasive removal of wastewater from their sources of
generation, followed by treatment, reuse or waste in the environment is necessary to

protect public health and the environment (Metcalf and Eddy, 2004)

2.2.1 Chemical Hazards

Hydrogen sulfide (H2S) is a bloated gas that is said to cause eye and respiratory
irritation at concentrations of about 20-50 ppm and death at concentrations of around
500 ppm (Guidotti, 2010). Concentrations of H2S concentrations were reported in low
ranges of pp h mattresses with eye irritation, although the role of other contaminants
(Schinasi et al, 2011).

Hydrogen sulfide (H2S) is produced naturally from geothermal fields. It is also created
through industrial sources such as plant and animal products, rayon production, oil and
gas refineries, pulp and paper industry. The health effects of H2S are significantly
increased with the dose, ranging from rotten egg odor (0.13-15.15 ppm) to respiratory
irritation, eye and throat (100 ppm), solar nerve paralysis (150 ppm) and coma (1000
ppm) ( Hendrickson et al,2004).

Exposure to high concentrations may be extremely dangerous and lead to immediate
breakdown or death. Most deaths in the industry (Guidotti, 2010), which studies the
short-term effects of low exposure to H2S (2 to 10 ppm), occurred in healthy adults
who found that during exercise, odor intensity and oxygen irritation increased, (Fiedler
et al., 2008). However, no trends between dose and sensory or cognitive measures and
respiratory function have been described. Empirical studies suggest that short-term
health effects are limited in healthy adults. The health effects of Low exposure at the
community level, at the limit And 0.5 to 90 ppm, from industrial or natural sources of
H2S. The settings include exposure to surrounding H2S communities close to
commercial farming and volcanic or terrestrial sources

Fiedler examined the relationship between H2S levels and cognitive test results before
and after exposure. Increase ratings in odor intensity, irritation and unpleasant dose
with H2S. No trends were observed with levels of exposure in cognitive measures,

including finger tapping and simple reaction time, but the time of complex interaction
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and verbal learning were much less during exposure. However, the authors concluded
that more 2S or fatigue theme. They also examined the effect of H2S levels on
respiratory function. Participants reported greater respiratory symptoms (eg sneezing,
nasal congestion, choking, irritation of the larynx, or irritation of the nose) and / or
fewer respiratory symptoms (ie, shortness of breath, tingling, chest tightness, chest
pain or cough) At 5 ppm exposure to H2S, compared to 0.5 ppm H2S (Fiedler et al.,
2008).

A study with individual measurements was conducted by (Inserra et al. 2004) in
Dakota and South Sioux, Nebraska, communities with industrial sources of H2S
exposure. The study used curing processes to generate exposure map and classification
of residential areas as 9090 ppm exposure to H2S and <50 ppb2S. The population was
assessed with a series of neurological behavioral tests. The researchers reported that
of 28 tests evaluated, live in areas with higher H2S levels was associated with
statistically insignificant performance, albeit only marginally weaker in memory and
grip strength tests. The authors concluded that exposed and non-exposed groups did
not differ significantly in cognitive function (Reed BR, 2014).

Many studies investigate the relationship between day-to-day levels of H2S and
respiratory outcomes. A study by Carlsen et al., 2012 in Reykjavik, Iceland, reported
an increase in prescriptions for asthma drugs or adrenergic drugs three to five days
after their rise in H2S. The number of individuals with asthma medication was
increased by 2% (95% CI1 = 0.4-3.6) per ug/ m 3 in H2S. The H2S study was observed
from one large traffic intersection. (Carlsen et al., 2012).

A study of sewage maintenance workers in Egypt by Farahat et al. (2010) examined a
cognitive impairment such as simple reaction time, latency P300, simple mental state
test, a forward and backward number due to exposure to H2S. The average exposure
level of H2S was 4.8 ppm (range = 5-6.6 ppm). The researchers found that exposed
workers had significantly longer reaction times and worse performance in
neuropsychological tests than non-exposed workers. However, other potential
chemical exposures (such as chlorine dioxide and sodium nitrate) and biological
hazards (such as bacteria) have not been measured to control potential humoral effects.
(Farahat et al,2010)
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Schinasi et al., 2011 examined the associations of hog odor and air pollutants (ie, H2S,
PMs endotoxin) with two lung function tests (FEV1), peak exhalation rate (PEF) and
physical symptoms, including respiratory symptoms, Skin and eye irritation,
gastrointestinal, neurological, and other symptoms. Confusion was avoided by
comparing the participants against themselves rather than using the control group. The
results of participants were compared in days with increased exposure to H2S to their
results in days with reduced exposure to H2S (intra-person analysis). They found that
other respiratory symptoms. Self-reported results such as nasal runny nose may be
affected by external factors such as odors and discomfort. Lung function measured by
PEF and FEV1 was not significantly associated with H2S exposure (Schinasi et al,
2011).

2.2.2 Biological Hazards

Raw wastewater contains a wide variety of microorganisms, such as viruses, bacteria,
fungi, and primates, which can be irritant during mechanical agitation and water
ventilation. Ventilation systems are the main sources of biophysics in wastewater
treatment plants. Large numbers of airborne microorganisms have been observed in
indoor facilities, which may be explained by internal walls that hinder the dispersion
of vital compounds, as well as inadequate ventilation and reduced rates of reduced
solar radiation. (Guo, 2014).

Bioaerosols Is a complex mixture that contains many factors that can cause changes in
lung or lung function, such as an internal toxin, allergens, fungal toxins and (1 — 3) -
B-D-glucans. According to current knowledge, the internal toxin is described as a key
factor in professional environments, a group of 78 STPW of a large wastewater
treatment plant has been studied. Inhaled dust was collected to assess internal toxin
using personal aerosol samples. Endotoxin was tested with the Limulus lysate
amoebocyte lysate, chromogenic test. Breathing measurements were performed on
Mondays, after two days of absence from work, with the use of a portable respirator.
FCR1 and FEV1 parameters were analyzed. Multi-factor regression modeling was
performed to determine the parameters significantly associated with exposure to the
internal toxin. The study covered all workers in the factory who were working in the

morning from 6 am to 2 pm. During the measurement period. All participants were
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covered by men. On average, participants were 43 years old and worked for 8.5 years
at this sewerage station. The relatively low levels of internal toxin among workers in
the wastewater treatment plant may lead to small but significant reductions in FIF1
transformation. The observed relationship was independent of organic dust
concentrations and usually smoking. Respiratory protection should be provided for
STPW (Cyprowski, 2015).

Raw sewage contains many pathogenic organisms, including bacteria, viruses, fungi,
worms, and primates. Workers in WWTPs are exposed to these organisms as well as
to H2S, causing many health hazards. A total of 43 workers were studied at Barka Al-
Subeeh Company. An equal number of the non-exposed comparison group was
studied. All participants were asked about their personal demographic data, symptoms
of injury, respiratory illness, and cardiovascular manifestations. Spirometric
measurements were performed at the end of the work shift. Standard ECG with 12
points per participant was also taken. For those suffering from positive ECG,
Echocardiography was also performed. Hepatitis A (HAV) and hepatitis E (HEV)
antibodies were also screened. Blood samples of heparin were measured to measure
hemoglobin in sulfur, as an indicator of exposure to H2S. Stools were analyzed by
Polymerase Chain Reaction PCR for Leptospira spirochete. Wastewater treatment
plant workers suffered from body aches, abdominal pain, wheezing, asthma and
dyspnea more frequently than the comparison group (P <0.05). The obstructive pattern
of impaired lung function and elevated mean hemoglobin average was more common
among wastewater treatment plant workers compared to the comparison group. Levels
of antibodies against HAV and HEV as well as the frequency of positive PCR fecal
test results for L. spirochete were significantly higher among wastewater treatment
plant workers compared to the comparison group. The prevalence of ventricular left
(LVH) according to ECG and ejection fraction mean (EF) measured by
echocardiography was significantly more frequent in wastewater treatment plant

workers than the comparison group (Al-Batanony, 2011).

2.2.3 Gastrointestinal System Symptoms

The process of wastewater treatment includes the emission of odors and biological

agents in the form of bioaerosol. Depending on the wind direction and force, the season
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of the year, and the terrain of the area where the plant is located, the emission of
pollutants may extend outside the plant premises, which also poses the risk of exposure
to populations living near the plant. Contaminants can reach the gut and start with
improvised reactions (such as gram-negative bacteria, staphylococci, and internal
toxins) and thus cause disorders such as nausea, vomiting, diarrhea, abdominal pain
(Joremkow, 2017).

The study was conducted on two populations: one from the vicinity of the wastewater
treatment plant (experimental group: 586) and the other from outside the plant impact
area (control group: 502 inhabitants). The search area was divided into the distance
from the plant (A, B, C). The questionnaire included questions about gastrointestinal
disorders. Compared to the control group, the population reported more than once:
nausea, vomiting, and frequent diarrhea. Gastrointestinal disturbances were associated
with air pollution by pathogenic Staphylococcus aureus (OR = 7) and odors (OR 7.34;
Chlorine 3,43 to 15,72) emitted from the plant, and also living in Zone A versus Area
C (OR =3.47; C1 1.00-12.07), use of domestic gas stove (OR 2.21; Cl 1.03-4.70), and
age of respondents (0.98; CI 0.96-1.00). The study showed that with increased distance
from the plant, the incidence of reported gastrointestinal disturbances decreased.
Living in the vicinity of a sewage treatment plant favors the occurrence of
gastrointestinal symptoms among the local population (Joremkow, 2017).
Occupational hazards of wastewater exposed to workers for the development of
Helicobacter pylori and parasitic infections received little attention. Studies have
shown that the pterosaurs infected with the acute organism have been released into the
feces and can be transmitted by contaminated water and thus can pose a major health
problem for sanitation workers. A cross-sectional study was conducted for 60 workers
working in the wastewater treatment plant in Mansoura, maintaining the sewage
collection system and 30 non-identical references working as foodstuff and
supervisors at Mansoura University hospitals. Data were collected for demographic,
occupational and gastrointestinal symptoms. Also, laboratory procedures include,
complete blood counts, stool culture analysis and detection of H. pylori antigen have
been completed using immunochromatographic rapid assay. The prevalence of H.
pylori bacteria in sanitary workers was 56.7% compared to 16.7% for the control group

with a statistically significant difference between the two groups. Heartburn with or
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without acute pain was the only significant intestinal symptom among sanitation
workers (43.3%) compared to the control group (20.0%). The prevalence of E.
histolytica in both high and low groups was high (65% and 56.6%) respectively, with
no statistically significant differences. Giardia Lamblia was more frequent in the
sanitation workers (20.0%) than the comparison workers (10.0%) without much
difference. The fecal culture was negative for pathogens (Salmonella or Shigella) in
both groups. The risk of H. pylori infection was significantly higher among workers
with PPE impairment (OR, 3.00, CI 95%: 1.07-10.35), and workers with a working
life> 20 years (OR =4.71, 95% CI: 1.10-20.20), workers over the age of 45 (OR 4.27,
95% CI: 1.00-18.15) and low-intensity workers (OR 11.2, 95% CI: 1.23-101.89). In
the analysis of logistic regression, independent predictors of helminth infection were
found in low-educated sanitation workers (OR 43.35), poor compliance with PPE (OR
5.21), and H. bronchitis infection with or without choroidal pain. Healthcare. On the
logistic regression, low level of education and poor adherence to personal protective
equipment were important factors for predicting helminth infection in sanitation
workers. (Awadalla, 2011).
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CHAPTER 3 : Methodology

This chapter describes the methodology used in this research. The
methodology used to accomplish this study uses the following techniques: information
on research design, research groups, questionnaire design, statistical data analysis,

content validity, empirical study.

3.1 Study Design

The design of this study is a cross sectional retrospective correlation study was chosen
as appropriate to achieve the aims, and to assess health risks among wastewater
treatment plant workers in Gaza Strip, and to assess the level of knowledge regarding
health and safety risks among Wastewater treatment plant workers.

3.2 Research Chapters

Chapter | of the research thesis included identifying and defining the problems and
establishment objective of the study and development research plan.

Chapter Il of the research included a summary of the comprehensive literature
review. Claims management literature has been reviewed.

Chapter 111 describes the methodology of research and identifies proposed processes
design and evaluation guidelines flowcharts, with details of stages and process.
Chapter 1V of the research was data analysis and discussion. Statistical Package for
the Social Sciences, (SPSS) was used to perform the required analysis.

Chapter V include the final phase includes the conclusions and recommendations.
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Figure (3.1) The methodology flow chart.

Figure (3-1): Methodology flowchart, which leads to achieve the research
objective.

3.3 Study Population

Study population consists of all workers who works in wastewater treatment plants in
Gaza Strip and workers who works in wastewater pumping station in Gaza strip.

3.4 Study Settings

The study performed at the Gaza strip consist of five governates.

3.5 Study Sample

The total number of workers in wastewater treatment plants is 45, and the total number

of workers in wastewater pumping station is 96, 58questionnaires were distributed to
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members of the sample,30 to workers in wastewater treatment plants ,and 28 of them
to workers in wastewater pumping station.

In Gaza Strip there is a complicated situation in wastewater system treatment because
their multiple management system for example Rafah area under CMWU direct
management but Gaza city under municipality. of Gaza direct management.
According pumping stations there two types of stations big and small station, the big
one need workers and small one operates automatically without need to any operator.
According the difference between WWTP and pumping station, WWTP need more

workers, but pumping station need just guard.
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Figure (3-2): WWTP in Gaza Strip

Source: - The quality of Gaza Strip Sea Water Report 20016,Environment
Quality Authority.
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Table (3.1) Number of station , Number of workers , Number of sample.

Area

Number of stations

Number of workers

Number of

selected workers

Gaza Governorate 9 36 9
Khan Younis Governorate 3 9 4
Rafah Governorate 5 11 3
North Gaza Governorate 20 33 11
The Middle of Gaza 5 7 1
Governorate

Total 42 96 28

Table (3.2) Number of plant, Number of workers ,Number of sample .

Area Number of plant | Number of workers Number of
selected workers

Gaza Governorate 1 21 18

Khan Younis Governorate 1 3 -

Rafah Governorate 1 6 5

North Gaza 1 9 7

The Middle of Gaza 1 6 -

Governorate

Total 5 45 30

3.6 Period of The Study

The study was conducted from August 2017 to May 2018, it was started by preparing

research proposal, then get the approval from the University to start the study in

September 2017, the approval from Gaza strip municipal to start data collection,

designing the data collection instruments, after pilot study, data collected from

December 2017 to February 2018and then data analysis and writing in March to

May2018.
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3.7 Data Collection and Methodology

In order to collect data for this research, secondary resources were used to collect data
such as books, journals, statistics and web pages, as well as primary resources that are
not available in secondary resources through direct and indirect methods: indirect
method included Questionnaires on interviews distributed to a community Study to
obtain their views on Occupational Health Hazards Assessment among workers in
sewage stations, Gaza Strip, Palestine, while the direct method includes the
measurement of vital signs including blood pressure, heart rate, and respiration rate.
Analysis of data on the use of descriptive analysis and the use of the main program
(SPSS).

3.8 Study Tools

3.8.1 Self-Reported Questionnaire

A modified questionnaire of the International Hazard Datasheets on Occupation
Wastewater Treatment Plant Operator What is a Hazard Datasheet on Occupation.
2012. The questionnaire was sent to a specialist in environment, health and to
environmental engineres.an Arabic version is attached in (Annex 2).

The questionnaire was provided with an explanatory message explaining the purpose
of the study, the response method, the research objective, and information security to
encourage high response. The questionnaire included multiple-choice questions:
which are widely used in the questionnaire. The diversity of these questions first aims
at achieving the research objectives and gathering all the necessary data that can
support the discussion, conclusions, and recommendations in the research.

The questionnaire is classified into the following section: -

First section: personal information.
Second section: knowledge of health and safety standards.
Third section: previous accident happened on work.

Fourth section: hazardous symbol.
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3.8.2 Vital Signs Measurement

Blood pressure measured by (sphygmomanometer).
heart rate measured from radial artery and respiratory rate measured by observed chest

movement.

Figure (3-3): sphygmomanometer.

3.8.3 Site Visit

Site visit was performed from 16/12/2017 to 8/1/2018.
e Three big WWTP was visited Gaza plant, Rafah and North Gaza Beit Lahia
plant.

e twelve big pumping stations was visited.
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Figure( 3-5): Generators in Pumping Station.
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Figure( 3-7): PPE in Pumping Station.
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Figure( 3-8): Place were Workers Sleep During Duty in WWTP .

3.9 Pilot Study

Table (3-1): Number of pumping station visits

Area Number_of visited
Sites
Gaza 3
Khan Younis 1
Rafah 3
Beit Lahia 1
Wasta 1
Jablia 2
Beit Hanon 1
Total 12

A pilot study of the questionnaire was conducted before the results were collected from

a sample test. Provides a pilot test of the questionnaire, which is a question

formulation, identifying ambiguous questions, testing the techniques used to collect

data, and measuring the effectiveness of the standard call for respondents.
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3.10 Validity of The Research Instruments

The validity of the instrument could be defined as a determination of the extent to
which the instrument actually reflects the abstract structure being examined. The
validity refers to the degree to which the instrument measures what is supposed to be
"measured”. High validity is the absence of systematic errors in the measuring
instrument. When the instrument is in effect; it truly reflects the concept, it is supposed
to measure it. Achieving good health care requires research design and sample
selection. The questionnaire was moderated by the supervisor and five experiences in
bidding and bidding environments to evaluate the procedure of the questions and
method of analyzing the results. Experience agreed that the questionnaire was valid

and appropriate enough to measure the purpose of the questionnaire

3.10.1 Content Validity of The Questionnaire

content validity testing was conducted by consulting two expert teams. The first step
was to assess and determine whether the questions agreed with the scope of the items
and to what extent these items reflected the concept of the research problem. The other
party was asked to assess that the instrument used was statistically valid and that the
questionnaire was designed in a manner well enough to provide relationships and tests
between variables. The two expert groups agreed that the questionnaire was valid and
appropriate enough to measure the concept of interest in certain adjustments.

3.11 Statistical Analysis .

To achieve the research objective, the researcher used the Statistical Package for Social
Sciences (SPSS) to process and analyze the data
Statistical methods are as follows:
1- Frequency and percentage.
2- Person correlation coefficients for measuring validity of the items of the
questionnaires.

3- chi square test.
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3.12 Ethical Consideration

An official approval was obtained from Gaza municipal, and Costal Municipalities
Water Utility.

Every participant in the study received a complete explanation about the research
purposes and confidentiality. All the ethical consideration observed respect for people
and human rights and respect for truth. Confidentiality was given and maintained.
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CHAPTER 4 : Result and Discussion
This chapter presents the results of the statistical analysis of the data and their

interpretation. Descriptive analysis represents the socioeconomic and demographic

characteristics and health profile variables for study participants.

4.1 Descriptive Analysis

The researcher used to describe the basic features of the data in the study. They provide
simple summaries about the sample and the measures. Together with simple graphic

analysis, they form the basis of virtually every quantitative analysis of data.

4.1.1 Socioeconomic and demographic related variables

Table (4-1): The frequency distribution of study respondents age, gender,
marital status and participant occupation (n=58)

Variable Category Percent %

20 Years old or Less 1 1.7

21 - 30 Years old 6 10.3

I Participant Age 31-40 Years old 18 31.0

I Category 41 - 50 Years old 18 31.0

51 - 60 Years old 15 25.9
M=+ SD 46 +7

Male
Participant Gender Female

Single
Marital Status Married

Engineer
Worker
Participant Occupation | Guard
Professional

From the above shown table 4.1 the researcher summarized some sociodemographic

variables in and the rest of the variables were divided into other tables as the researcher
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collected each linked group of variables together to facilitate comparison between
them.

According to table 4.1, the researcher found that the study respondents predominant
age group was 21-30 years old as it represented n=18, 31% of study respondents with
the same frequency and percent with the age group 41 - 50 Years old respectively,
followed by the age group 51 - 60 years old n =25, 25.9% and the lowest number was
among age group 20 years old or less n=1, 1.7%.

Concerning study respondents gender the researcher found that all study respondents

were males n= 58, 100% due to the work nature.

m 20 Years old or Less
W 21 - 30 Years old
W 31 -40 Years old

41 -50 Years old
H51-60 Years old

Figure (4-1): Percentage distribution of study participants age groups.

The researcher found that most of study participants were married n=56, 96.6% and
about n=2, 3.4% were single. The researcher found that most of study participants
were professionals n=25, 43.1% and about n=19, 32.8% were workers, n=8, 13.8%

were engineers

and n=6,10.3% were guards.
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Table (4-2): The frequency distribution of study respondents according to job
education level, Years of experience, and working site (n=58).

Variable

Category

Percent %

Education Level

Years of Experience

Station Type

Less than Secondary

46.6

Secondary certified

22.4

Diploma

Bachelor

Master Degree or More

1-5Years

6- 10 Years

11 - 15 Years

More than 15 Years

Pump Station

Treatment plant

From the table 4.2 the researcher found that study sample consists of 4 study

respondents with master’s degree, and 5 respondents with bachelor degree, the

predominant group was worker with less than the secondary certificate representing

46.6%.

Regarding to the years of experience the predominant group was the more than 15

years’ experience representing 50% of study sample and the lowest group was 11-15

years of experience representing 12.1% of study sample.

Regarding to station type the researcher found that n=28, 48.3% were working in pump

station while the rest of study sample n=30, 51.7% were working in the treatment

plants.
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Table (4-3): Frequency distribution of study participants according to chronic
disease, type of health insurance, locality and smoking status.

Variable Category Percent %
Hypertension 5.2

Hypertension and
Chronic Disease | Diabetes mellites

1.7

Free 93.1

Governmental

Private
UNRWA
Don't Have

Type of Health
Insurance

North Gaza
Gaza

Middle Zone
Khan Younis
Rafah

Work Place

Smoker
Smoking Status | Non-Smoker

From the table above, the researcher categorized the study respondents according to
chronic disease which revealed that n=54, 93.1% of study respondents were free from
chronic disease, 3 respondents were with hypertension and 1 with hypertension and

diabetes mellitus representing 5.2% and 1.7% respectively.

According to the health insurance type, the researcher found that the predominant
group was study respondents have the governmental insurance as n=49, 84.55 of study
respondents, the lowest group was UNRWA and Private insurance as each one n=1,
1.7% respectively and 7 of study respondents were have no health insurance
representing 12.1% because they have private employment contracts that do not

include health insurance.
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Respondents were from Gaza city followed by group lived in the Gaza north n= 17,

29.3% and 1 study respondent lived in middle governate.

According to smoking status the researcher found that n=30, 51.7% of study
respondents were non-smokers while the rest of study respondents were smokers n=28,
48.3%.the high percentage of smokers 48.3% is indicate that worker is in high risk of
fire because workers may smokes near dangers area like fuel tanks or sludge.

Table (4-4): Frequency distribution of study participants according to blood
pressure, heart rate and respiratory rate.

Variable Category Percent %
Prehypertension 24.1

Normal 120/80 31.0
Optimal > 110/70 44.8

Blood Pressure

Heart Rate Normal

Hyper Ventilation
Respiratory Rate ["Normal

From the previous table the study revealed that respondents were categorized
according to their blood pressure to three categories as shown above the predominant
category was the optimal blood pressure from 110/70 mmHg to 119/79 mmHg which
represent 44.8%of study respondents followed by the normal blood pressure category
120/80 mmHg representing 31% of study respondents and the prehypertension group
up to130/90mmHg representing 24.1% of study respondents.

According to heart rate all study respondents were under the normal heart rate
category.

According to respiratory rate the study respondents were divided into two categories
the normal respiratory rate representing n=56, 96.6% and the hyperventilation group

representing n= 2, 3.4% of study respondents.
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4.2 Inferential Statistics

The researcher threw light on the study respondents’ knowledge about the potential

health risks among waste water pump and treatment plants under study settings

So different physical, biological, chemical, accidental and psychological risks among
study respondents were presented as “Knowledge about risk domain” which is the first
domain, the second domain was knowledge about safety measures and guidelines, the
third domain was previous accidents and hazards history of study respondents which
exposed to and the fourth domain was awareness of study respondents about hazards

symbols.

4.2.1 Knowledge about different risk types

In this section the researcher tried to explain the different risk types and their mean,
mean percentage.

The researcher classified the knowledge about risk into knowledge about subtypes of
risk such as physical, biological, chemical, accidental, psychological and knowledge
about guidelines and safety measures.

4.2.1.1 Knowledge about physical risk
Table (4-5): The mean, mean percentage and standard deviation

Item Mean %

Exposure to excessive noise levels from
mechanical equipment

Exposure vibration from power tools 70.69

72.41

Exposure to UV radiation 52.30

Exposure to dust 79.31
Exposure to bad odor 90.23
Total domain 72.99

From the table shown above the study results revealed that the total domain mean
percentage was perceived as excellent knowledge 72.99% from study respondents and
the lowest item knowledge about UV radiation 52.3% while the highest item was

exposure to bad odor 90.23%.
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The researcher interpreted the knowledge about bad odor exposure to be perceived
with 90.23% as the study sample consisted of less educated workers who can smell
bad odor as daily exposure but may do not know well about UV radiation as type of

physical risk.

4.2.1.2 Knowledge about biological risk
Table (4-6): The mean, mean percentage and standard deviation

ltem

Diseases caused by infectious agents present
in the raw domestic wastewater

Diseases caused by insects or rodents
proliferating in the sludge drying beds

Total domain

As shown in the table 4.6 the biological risk knowledge consisted of two items both of
them perceived as excellent with total domain mean 2.17, which indicated the well
knowledge from study participants point of view.

In Egypt Foad M F estimate the prevalence of H.Pylori and assessed the
gastrointestinal symptoms among sewage workers ,the prevalence of H.Pylori in
sewage workers was 56.7%, 43.3% of workers has heartburn .( Awadalla, 2011).

In study of Heldal exposure symptoms and air way inflammation among sewage
workers, workers handling dry sludge were exposed to higher levels of endotoxins
,systematic inflammatory was elevated among the workers compered to controls
indicated by higher CRP (C-reactive protein ).( Heldal, 2010)
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4.2.1.3 Knowledge about chemical risk

Table (4-7): The mean, mean percentage and standard deviation

ltem

Chronic poisoning by inhalation of chemicals
used in waste — water treatment

Dermatoses caused by exposure of the skin to
waste waters

Dermatoses caused by exposure of the skin to
chemical agent

Irritation of mucous membranes by inhalation
bad Oder

Irritation of mucous membranes by inhalation
hydrogen sulfide

Latex allergy caused by the use of latex
gloves

Total domain

As shown in table 4.7 all study respondents knowledge about chemical risk was
excellent so they perceived the chemical hazard with caution due to its hazardous
effect.

The highest item was about dermatoses and irritation of mucous membrane due to
exposure of chemical substances by the 2.19, 72.99% mean percentage, and the lowest

item was latex allergy caused by the use of latex gloves by the mean 2.0, 66.67%.

In the study of (Basu, R.2014) genotoxicity in the blood cells of workers exposed to
sewage water specially lead and cadmium, occupational exposure sewage workers
have high blood lead and cadmium level that may has responsible for DNA damage.(
Basu, R,2014)
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4.2.1.4 Knowledge about Accident hazards

Table (4-8) The mean, mean percentage and standard deviation

ltem

Slips on floors made by liquids

Blows caused by falling heavy articles,
Injuries by machinery parts of moving
equipment

Falls into ponds causing drowning

Falls from ladders during operating
equipment

Falls from ladders during maintaining
equipment

Electric shock

Injuries caused by sharp objects

Acute poisoning caused by various chemicals
present in the wastewater,

Total domain

The researcher study results found that mean knowledge about accident risk domain
was 2.32 with mean percentage 77.27%, the lowest item was blows caused by falling
heavy articles with 2.24, 74.71%mean and mean percentage respectively and the
highest item was falls from ladders during maintaining equipment, Electric shock
with 2.38,79.31% mean and mean percentage respectively.
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4.2.1.5 Knowledge about psychological risk and agronomic risks.

Table (4-9): The mean, mean percentage and standard deviation.

ltem

Musculoskeletal injuries caused by
handling heavy loads

Musculoskeletal injuries caused by long
standing

Musculoskeletal injuries caused by frequent

bending
Discomfort related to prolonged wear of
protective clothing

Familiar to bad smell

Familiar to work in station

Total domain

From table 4.9 the study results revealed that the knowledge about the psychological
risk was excellent wither total domain mean and mean percentage 2.31, 76.92%
respectively.

As the lowest item in this domain was musculoskeletal injuries caused by frequent
bending with mean and mean percentage 2.16, 71.84% respectively and the highest
item was familiar to bad smell with mean and mean percentage 2.55, 85.06%

respectively.

In study of A.Giri A study on morbidity profile of sewage workers in Mumbai city
.eye problems 70.6% and muscle skeletal problems 68% and 58% with
gastrointestinal , 52.6% with respiratory problems , while 26% of workers had minor

injury such as cuts , abrasions and laceration .( Giri, 2012) .
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4.2.2 Knowledge about safety measures and guidelines.

Table (4-10) The mean, mean percentage and standard deviation .

ltem Mean %

| received training on safety procedures 55.17

| got a first aid course and evacuation process 57.47

| have received training courses in dealing
with hazardous materials

| got a fire training course 55.17

| have knowledge of the criteria for applying
safety procedures at the station

Participated in the development of safety and
emergency procedures at the station

Attend regular health and safety meetings 48.85

Use personal protective tools for the eye such
as (protective glasses)

53.45

74.14

53.22

58.62

Wear weatherproof clothing / ambient
environment / work activities

72.41

Personal protective shoes for feet (shoe) 78.74

Use personal protective tools for the head
(Hat)

Using personal protective devices for ears
(earphones)

| am aware of the risks surrounding my work 75.86

63.79

56.32

Find out who should call in an emergency 83.91

Know how to use a fire extinguisher 74.71

Know how to handle hazardous material
leaks

Total domain 63.96

61.49

Table 4.10 explained the knowledge about safety measures and guidelines of study
respondents with total mean 1.92 and mean percentage 63.96 with perceived as good.
The lowest item in this domain was Attend regular health and safety meetings with
mean 1.47, mean percentage 48.85% and categorized as good while the highest item

Page | 46



was find out who should call in an emergency with mean 2.52 and mean percentage
83.91%.

From study respondents point of view, the wear weatherproof clothing / ambient
environment / work activities, | have knowledge of the criteria for applying safety
procedures at the station, know how to use a fire extinguisher, | am aware of the risks
surrounding my work and personal protective shoes for feet (shoe) were the items
considered as important and the knowledge about them were excellent category while
other items were in good category.

From table 4.10 the study show that about 60.3% of worker don’t receive any courses
on safety procedures and 56.9% of workers don’t get first aid course and evacuation
process ,finally 62% of workers don’t receive any course in dealing with hazardous

material .

4.2.3 Previous accidents and hazard history.

Table (4-11) The mean, mean percentage and standard deviation.

ltem Mean %

| am exposed to high noise levels of
equipment

It is exposed to vibration from the surfaces 60.34

52.30

Exposure to dust 62.07
Have been infected with microbes in the
wastewater

Was poisoned as a result of inhalation of
materials used in wastewater treatment
You have been infected with skin diseases
due to skin exposure to sewage

| have a sensitivity of using gloves 84.48
I have difficulty breathing as a result of
inhaling hydrogen sulfide gas (smell of rotten . 64.37
eggs)
Sliding on floors 67.82

Fell from the stairs 82.18
Electric shocks 79.89

75.86

78.74

75.86

Exposure to cuts from sharp edges 71.26
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Suffer from low back pain as a result of
carrying heavy materials
Suffer from low back pain due to long

standing
Burns from hot materials

Total domain

From table 4.11, the researcher found that study respondents were exposed to different

types of accidents and hazards which differed in its frequency and extremity.

The total domain mean was 2.19, mean percentage 73.14% which mean that the
frequency was high, the highest item was burn from hot materials with mean
percentage 89.66% followed by having sensitivity to latex gloves with mean
percentage 84.48% while the lowest item was | am exposed to high noise levels of
equipment with mean 1.57 and mean percentage 52.3%. followed by exposure to

vibration from the surfaces with mean 1.81 and mean percentage 60.34%.

This domain contained other complexed questions the researcher analyzed them as
explained down in table inserted as crosstabulation, when the researcher asked about
unmentioned incidences the answers were yes or now and if yes, the study participant
should explain what type of incidence he experienced.

Table (4-12) Crosstabulation of study respondents according to type of not
mentioned incidence during work.

If yes, please write incidents
Fracture | Hernia | Fall Down

Question

Have you experienced any

other incidents not mentioned
above

Total

From table 4.12 the researcher found that 50 from 58 study participants answered
with no but 8 of them answered with yes and their answers were 1 case of fracture, 3

cases of hernia and 4 cases of fall down.

The researcher test correlation by Chi-square test which resulted with a statistically

significant relationship between incidence type and unmentioned incidence.
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Table (4-13) Chi-Square Tests for correlation between type of incidence and
unmentioned incidence.

Chi-Square Tests

Test Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 58.000 3 .000

From the above table 4.13 the study revealed that there was a statistically relationship

between incidence type and unmentioned incidence at P-value .000.

Table( 4-14): Crosstabulation of study respondents knowledge about disease
and type of disease.

I If yes, what are these diseases I

uestion . .
Q Hepatitis Loga?ﬁck Gastroenteritis | Cancer

Do you
know what

. 11

diseases are

caused by

microbes

present in

wastewater
Total

From table 4.14 the researcher found that 33 from 58 study participants answered
with no but 25 of them answered with yes and their answers were 3 cases of fever, 11
cases of Hepatitis, 1 case low back pain, 7 cases of Gastroenteritis and 3 cases of

cancer.

The study shows that about 56.9% of workers don’t have any knowledge about what

disease are caused by microbes in wastewater.
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Table (4-15): Chi-Square Tests for correlation between worker knowledge of
disease and type of disease.

Chi-Square Tests

Test Value Asymp. Sig. (2-sided)

Pearson Chi-Square 58.000 .000
Likelihood Ratio 79.298 .000
N of Valid Cases 58

From the above table 4.15 the study revealed that there was a statistically
relationship between worker knowledge of disease and type of disease at P-value
.000.

Table (4-16): Crosstabulation of periodic infection checkup and type of test.

If yes, what are the tests
Hepatitis | Dermatitis | Vaccine | Gastroenteritis

Does your
institution / 15 2 10 1
municipality

provide
periodic
medical
checkups
Total

The table 4.16, explained the types of different test done by the institution or
municipality periodically, showing that there were four test types which done for
sewage water workers which reflect that those workers do not know the difference
between periodic test and type of test another note the researcher found that more than
the half of worker said that the municipality do not performed periodic tests. From the
table 4.14 the study shows that 51.7% of workers don’t receive periodic medical

checkups.
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Table (4-17): Chi-Square Tests for correlation between municipality periodic
checkup and type of test.

Chi-Square Tests

Value

Asymp. Sig. (2-
sided)

Pearson Chi-Square

58.000

.000

Likelihood Ratio

80.336

.000

N of Valid Cases

58

From the above table 4.17 the study revealed that there was a statistically

relationship between periodic checkup and type of test at P-value .000.

Table (4-18): Crosstabulation of study respondents locality and receiving some

drink.

I Do you have some special drinks (milk - juice) Total I

Yes (%)

No (%)

North Gaza

0(0)

17 (29.3)

17 (29.3)

Gaza

0 (0)

28 (48.3)

28 (48.3)

Middle Zone

0 (0)

1(1.7)

1(1.7)

Khan Younis

0 (0)

4(6.9)

4(6.9)

Rafah

8 (13.8)

0 (0)

8 (13.8)

Total

8 (13.8)

50 (86.2)

58 (100)

From table 4.18, the researcher found that just the workers who lived in Rafah agreed

that they receive milk or juice drink from their institution or municipality which the

researcher interpreted it due to that Rafah is under coastal municipalities water utility

supervision and management while other regions under municipals control.

4.2.4 Study respondents’ awareness about caution symbols.

In this section the researcher coded the answers of study respondents into three

categories yes, no and do not know, by performing a frequency test the study shown

some results explained in the following table 4.19.
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Table (4-19): frequency distribution of study respondents according to their
answers.

Symbol

True (%)

False (%)

Don’t Know (%)

| Flammable Substance sign

55 (94.8)

2 (3.4)

1(1.7)

51 (87.9)

5 (8.6)

2 (3.4)

Toxic Substance sign
Carcinogens Substance sign

33 (56.9)

12 (20.7)

13 9(22.4)

Corrosive Substance sign

35 (60.3)

8 (13.8)

15 (25.9)

Environmental hazardous Substance sign

36 (62.1)

10 (17.2)

12 (20.7)

From table 4.19, most of study respondents know the signs which indicated to

flammable sign and toxic substance sign, but carcinogenic sign n= 33, 56.9% knew

the sign while 43.1% of study respondents do not know the what the sign meant.

The corrosive substance sign n=35,60.3% knew the sign meaning but the rest 39.7%

don’t knew the sign meaning and the environmental hazardous substances sign n=36,

62.1% knew the sign meaning while the rest 37.9% don’t knew the sign meaning.

Despite the worker has good knowledge about symbols the researcher doesn’t find any

nameplate in any site was visited.

4.2.5 Study respondents’ vital signs

In this section the researcher took vital signs for study respondents as blood pressure,

heart rate and respiratory rate in order to correlate them with study variables.

Table (4-20): Frequency and percent distribution of vital signs categories of
study respondents.

Vital sign

Category

Frequency

Percent
%0as

Prehypertension < 130/90

14

24.14

Blood Pressure
categories

Normal = 120/80

18

31.03

Optimal > 110/70

26

44.83

Heart rate categories | Normal

58

100

Respiratory rate

Hyper Ventilation

2

3.4

Normal

Categories

56

96.6

Page | 52



From table 4.20, the study revealed that all study respondents were under normal range
of vital signs as example n=44, 75.86 of study respondents were in normal to optimal
rang od blood pressure even the rest of study respondents were in the prehypertension
category which cannot be categorized as hypertensive patients, according to heart rate
all study respondents were in the normal range of heart rate and according to
respiratory rate n=56, 96.6% of study respondents were in normal range of respiratory

rate, while n=2,3.4% of study respondents were hyperventilated.

4.3 Knowledge Domain Analysis.

In this section the researcher demonstrated relationships between different type of
physical, biological, chemical, accidents and psychological risks according to study

variables.

4.3.1 Comparing study domains means according to smoking status .

Table (4-21): Independent sample T-test for comparing study domains means
according to smoking status

Smoking status
Physical domain Smoker
score Non-smoker

Biological domain Smoker
score Non-smoker
Chemical domain Smoker

score Non-smoker
Accident risk domain | Smoker
Score Non-smoker

Psychological risk Smoker
domain score Non-smoker

From table 4.21, the researcher found that there was difference in study respondents

answers mean but didn’t reached a statically significance level.
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4.3.2 Comparing study domains means according.to station type.

Type of station

Physical domain
score

Pump Station

Treatment plants

Biological domain
score

Pump Station

Treatment plants

| Chemical domain
score

Pump Station

Treatment plants

Accident risk domain

score

Pump Station

Treatment plants

Psychological risk
domain score

Pump Station

Treatment plants

From table 4.22; the researcher found that there was difference in study respondents

answers mean but didn’t reached a statically significance level.

4.3.3 Comparing study domains means according to respiratory rate.

Table (4-22): Independent sample T-test for comparing study domains means

according to respiratory rate.

Respiratory rate Categories

Physical domain
score

Hyper Ventilation

Normal

Biological domain
score

Hyper Ventilation

Normal

Chemical domain
score

Hyper Ventilation

Normal

Accident risk
domain score

Hyper Ventilation

Normal

Psychological risk
domain score

Hyper Ventilation

Normal
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From table 4.23; the researcher found that there was difference in study respondents
answers mean but didn’t reached a statically significance level in the physical risk
domain score, accident risk domain score and psychological risk domain score.

The researcher study results revealed that there were statistically significant
relationships between respiratory rate and the biological risk domain score and

chemical domain score.

4.3.4 Comparing study respondents means with different risk domains
according to type of occupation.

Table (4-23): One-way ANOVA test for comparing study respondents means
with different risk domains according to type of occupation.

Domain

Category

Physical domain
score

Engineer

Worker

Guard

Professional

Total

Biological
domain score

Engineer

Worker

Guard

Professional

Total

Chemical domain
score

Engineer

Worker

Guard

Professional

Total

Accident risk
domain score

Engineer

Worker

Guard

Professional

Total

Psychological
risk domain score

Engineer

Worker

Guard

Professional

Total
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From table 4.24; the researcher found that there was difference in study respondents
answers mean but didn’t reached a statically significance level but the researcher found
that the mean knowledge of engineer’s answers was the highest in all risk domains

which reflected their knowledge about different types of risk due to their knowledge

and education
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4.3.5 Comparing study respondents means with different risk domains
according to age group.

Table (4-24): One-way ANOVA test for comparing study respondents means

with different risk domains according to age group

Domain

Category

Physical domain
| score

Less than 20 Years

20 - 30 Years

31- 40 Years

41 - 50 Years

51 - 60 Years

Total

Biological domain
score

Less than 20 Years

20 - 30 Years

31- 40 Years

41 - 50 Years

51 - 60 Years

Total

Chemical domain
score

Less than 20 Years

20 - 30 Years

31- 40 Years

41 - 50 Years

51 - 60 Years

Total

Accident risk
domain score

Less than 20 Years

20 - 30 Years

31- 40 Years

41 - 50 Years

51 - 60 Years

Total

Psychological risk
domain score

Less than 20 Years

20 - 30 Years

31- 40 Years

41 - 50 Years

51 - 60 Years

Total

From table 4.25; the researcher found that there was difference in study respondents
answers mean but didn’t reached a statically significance level but the researcher

found that the mean knowledge of 20-30 years old as age group was the highest in all
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risk domains except in the accident risk domain the age group less than 20 years was
the highest group mean.

4.3.6 Comparing study respondents means with different risk domains
according to marital status.

Table (4-25): One-way ANOVA test for comparing study respondents means
with different risk domains according to marital status.

Domain Category
Single
Married
Total
Single
Married

Physical domain
score

Biological
domain score

Total
Single

Chemical

. Married
domain score

Total
Single
Married

Total
Psychological Single
risk domain Married
score Total

Accident risk
domain score

From table 4.26, the researcher didn’t find statistically significant relationship between
different types of risk and marital status which meant that there were differences in
mean between single and married respondents under study setting but it didn’t reach a
statistically significance level.

The researcher interpreted that due to the number of single respondent were two
respondents not more which could affect the test results.

The researcher divided the marital status into single, married, divorced and widow but

the single and married categories were the more frequent among study respondents
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4.3.7 Comparing study respondents means with different risk domains
according to years of experience.

Table (4-26): One-way ANOVA test for comparing study respondents means
with different risk domains according to years of experience.

Domain Category

1-5Years

6 - 10 Years

11 - 15 Years

More than 15 Years
Total

1-5Years

6 - 10 Years

11 - 15 Years

More than 15 Years
Total

1-5Years

6 - 10 Years

11 - 15 Years

More than 15 Years
Total

1-5Years

6 - 10 Years

11 - 15 Years

More than 15 Years
Total

1-5Years

6 - 10 Years

11 - 15 Years

More than 15 Years
Total

Physical domain
score

Biological domain
score

Chemical domain
score

Accident risk domain
score

Psychological risk
domain score

From table 4.27, the researcher didn’t find statistically significant relationship between
different types of risk and years of experience which meant that there were differences
in mean between study respondents answers regarding the knowledge about different
types of risk according to years of experience categories of respondents under study

setting.
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4.3.8 Comparing study respondents means with different risk domains
according to level of education.

Table (4-27): One-way ANOVA test for comparing study respondents means
with different risk domains according to level of education.

Domain Category

Less than Secondary

Secondary certified

Physical Domain Diploma

Bachelor

Master or More
Total

Less than Secondary

Secondary certified

Biological Domain | Diploma

Bachelor

Master or More
Total

Less than Secondary

Secondary certified

Chemical Domain Diploma
Score Bachelor

Master or More
Total

Less than Secondary

Secondary certified

Accident risk Diploma
Domain Score Bachelor

Master or More
Total

Less than Secondary

Secondary certified

Psychological risk | Diploma
Domain Score Bachelor

Master or More
Total

From table 4.28, the researcher didn’t find statistically significant relationship between
different types of risk and years of experience which meant that there were differences

in mean among study respondents answers according to the level of education
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categories for respondents under study setting but did not reach statically significant
level except the biological risk domain which have a statistically relationship at P-
value 0.000.

4.3.9 Comparing study respondents means with different risk domains
according to chronic disease status.

Table (4-28): One-way ANOVA test for comparing study respondents means
with different risk domains according to chronic disease status.

Domain Category
Hypertension
Physical Hypertension and
Domain Score | Diabetes mellitus
Total
Hypertension
Biological Hypertension and
Domain Score | Diabetes mellitus
Total

Hypertension

Chemical Hypertension and
Domain Score Diabetes mellitus
Total

Hypertension
Accident risk Hypertension and
Domain Score | Diabetes mellitus
Total
Hypertension
Hypertension and
Diabetes mellitus
Total

Psychological
risk Domain
Score

Al P WA P WA WA P W] P (W

From table 4.29, the researcher didn’t find statistically significant relationship between
different types of risk and chronic disease status which meant that there were
differences in mean among study respondents abut it didn’t reach a statistically
significant level between different chronic disease categories of respondents under
study setting which the researcher explained it due to the small number of respondents
with chronic disease reflecting the healthy status of respondents under study setting.

The researcher divided the chronic disease into hypertension, Diabetes Mellitus,

Hypertension and Diabetes Mellitus, Bronchial Asthma and others categories but the
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Hypertension and hypertension and Diabetes Mellitus were the more frequent two
categories among study respondents.

4.3.10 Comparing study respondents means with different risk domains
according to health insurance type.

Table (4-29): One-way ANOVA test for comparing study respondents means
with different risk domains according to health insurance type.

Domain Category
Governmental
Private
UNRWA
Don't Have
Total
Governmental
Private
UNRWA
Don't Have
Total
Governmental
Private
UNRWA
Don't Have
Total
Governmental
Private
UNRWA
Don't Have
Total
Governmental
Private
UNRWA
Don't Have
Total

Physical Domain

Chemical Domain
Score

Accident risk
Domain Score

Psychological risk
Domain Score

From table 4.30, the researcher didn’t find statistically significant relationship between
different types of risk and health insurance type status which meant that there were
differences in mean among study respondents but didn’t reach a statistically significant
level according to health insurance type categories of respondents under study setting.
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The researcher divided the health insurance into governmental, private, UNRWA, and

don’t have insurance category.

4.3.11 Comparing study respondents means with different risk domains
according to study respondent locality

Table (4-30): One-way ANOVA test for comparing study respondents means
with different risk domains according to study respondent locality.

Domain Category

North Gaza
Gaza
Physical Domain Middle Zone
Khan Younis
Rafah

Total

North Gaza
Gaza

Middle Zone
Khan Younis
Rafah

Total

North Gaza
Gaza
Chemical Domain Middle Zone
Score Khan Younis
Rafah

Total

North Gaza
Gaza
Accident risk Domain | Middle Zone
Score Khan Younis
Rafah

Total

North Gaza
Gaza
Psychological risk Middle Zone
Domain Score Khan Younis
Rafah

Total
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From table 4.31, the researcher didn’t find statistically significant relationship between
different types of risk and respondent locality status which meant that there were
differences in mean among study respondents according to different locality categories
of respondents under study setting but didn’t reach a statistically significant level. The
researcher divided the into five localities; North Gaza, Gaza, Muddle zone, Khan

Younis and Rafah.

4.3.12 Comparing study respondents means with different risk domains
according to blood pressure.

Table (4-31): One-way ANOVA test for comparing study respondents means
with different risk domains according to blood pressure.

Domain Category

Pre-hypertension <130/90
Physical Normal 120/80
Domain Score | Optimal >110/70
Total
Pre-hypertension <130/90
Biological Normal 120/80
Domain Score | Optimal > 110/70
Total
Pre-hypertension <130/90
Chemical Normal 120/80
Domain Score | Optimal >110/70
Total
Pre-hypertension <130/90
Accident risk | Normal 120/80
Domain Score | Optimal > 110/70
Total
) Pre-hypertension <130/90
Psychological - I"'Normal 120780
gz‘grgoma'” Optimal > 110/70

Total

From table 4.32, the researcher didn’t find statistically significant relationship between
different types of risk and respondent blood pressure status which meant that there

were differences in mean between different blood pressure categories of respondents
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under study setting but didn’t reach a statically significant level. The researcher
explained this statistical insignificance relationship due to healthy status of study
respondents as they were under the umbrella of healthy status because all of them don’t

reach hypertension category more than 130/90mHg.

4.3.13 Correlation test between respondent’s knowledge about different types
of risk domains

Table (4-32): correlation test between respondent’s knowledge about different
types of risk domains, n=58

Pearson Sig.
Correlation | (2-tailed)

3817

Study domains

Physical Domain Knowledge *
Biological Domain Knowledge

Physical Domain Knowledge *
Chemical Domain Knowledge

| Physical Domain Knowledge *
| Accident Risk Domain Knowledge

Physical Domain Knowledge *
I Psychological Risk Domain

Biological Domain Knowledge *
Chemical Domain Knowledge

Biological Domain Knowledge *
Accident Risk Domain Knowledge

597"

464"

466"

680"

243

Biological Domain Knowledge*
Psychological Risk Domain Knowledge

Chemical Domain Knowledge *
Accident Risk Domain Knowledge

Chemical Domain Knowledge *
Psychological Risk Domain Knowledge

*%

371

543"

.706™

Accident Risk Domain Knowledge *
Psychological Risk Domain Knowledge

*%

731

From table 4.33, the researcher study results revealed that there was a statistically
significant relationship between all study domains about the knowledge of different
types of risks, except the biological domain knowledge with accident risk knowledge

domain was a positive weak statistically insignificant relationship.
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The knowledge about (Physical * Chemical Domain), (Biological * Chemical),
(Chemical *Accident Risk), (Chemical* Psychological) and (Accident domain *

Psychological) was a positive strong statistically significant relationship.

The knowledge about (Physical* Biological), (Physical * Accidents) and (Physical *
Psychological) domains was a positive weak statistically significant relationship.

4.4 Safety Measures and Guidelines Domain.

In this section the researcher thrown light on safety measures and guidelines

instructions follow up from worker under study setting.

4.4.1 comparing study domains means according to smoking status, type of
station and respiratory rate

Table (4-33): Independent sample T-test for comparing study domains means
according to smoking status, type of station and respiratory rate.

Variable Category

I Smoking Status Smoker

Non-Smoker

Pump Station

Type of Station
Treatment Planet

Respiratory Rate | Hyper Ventilation
Categories Normal

From table 4.34, the researcher found that there was difference in study respondents
answers mean but didn’t reached a statically significance level which meant that there
were no differences in mean between smoking status, type of station and respiratory

rate categories of respondents under study setting.
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4.4.2 Comparing study respondents means with different risk domains
according to occupation, age group, marital status and years of experience.

Table (4-34): One-way ANOVA test for comparing study respondents means
with different risk domains according to occupation, age group, marital status
and years of experience.

Variable Category
Engineer
Worker
Occupation Guard
Professional
Total
Less than 20 Years
20 - 30 Years
31- 40 Years
41 - 50 Years
51 - 60 Years
Total
Single
Marital Status Married

Age Group

Total
1-5Years
6 - 10 Years
11 - 15 Years
More than 15 Years
Total

Years of
Experience

From table 4.35, the researcher found differences in mean among study respondent in
different risk domains according to occupation, age group, marital status and years of

experience but it didn’t reach statistically significant relationship.
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4.4.3 comparing study respondents means with different risk domains
according to education level, chronic disease, blood pressure, locality and
health insurance type.

Table (4-35): One-way ANOVA test for comparing study respondents means
with different risk domains according to education level, chronic disease, blood
pressure, locality and health insurance type.

Variable Category
Less than Secondary
Secondary certified
Education | Diploma

Level Bachelor

Master or More
Total

Hypertension

Hypertension and
Diabetes mellitus

Total

Pre-hypertension
130/90
Blood Normal 120/80

Pressure Optimal > 110/70

Total
North Gaza
Gaza
Middle Zone
Khan Younis
Rafah

Locality

Total
Governmental
Health Private
Insurance | UNRWA
Type Don't Have
Total

From table 4.36, the researcher found differences in mean among study respondent in
different risk domains according to education level, chronic disease, blood pressure,

locality and health insurance type but it didn’t reach statistically significant level.
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4.5 Accident History Domain.

4.5.1 Comparing study domain means according to smoking status, type of
station and respiratory rate.

Table (4-36): Independent sample T-test for comparing study domain means

according to smoking status, type of station and respiratory rate.

Variable Category N Mean | SD | SE t Sig.
ook saws_[ st {2 1t L1 [ ot] [
ooy oSt |5 |10t | £31 {084 o
Respiratory Rate ng;ra}/entilation 526 iégg i;g (1)28 0.904 | 0.370

From table 4.37, the researcher found that there was difference in study respondents

answers mean smoking status, type of station and respiratory rate categories of

respondents under study setting but didn’t reached a statically significance level.
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4.5.2 Comparing study respondents means with different risk domains

according to occupation, age group, marital status and years of experience.

Table (4-37): One-way ANOVA test for comparing study respondents means
with different risk domains according to occupation, age group, marital status

and years of experience.

Variable Category N | Mean| SD | SE F Sig.
| Engineer 8] 38.75]6.16 | 2.18 |
Worker 19| 33.05[6.98 ] 1.60
| Occupation | Guard 6| 38.67|4.76[1.94] 2479 | 0.71 |
Professional 25| 32.32|8.25 | 1.65
| Total 58 | 34.10 | 7.60 | 1.00 |
| Less than 20 Years | 1| 43.00 |
20 - 30 Years 6 | 30.67 | 6.59 | 2.69
31- 40 Years 18| 35.89 | 6.43 | 1.51

Age Group 1750 Vears 18| 34.04 | 757 | 1.78 | 10 0'263‘
51 - 60 Years 15| 31.73[8.84 [ 2.28
| Total 58 | 34.10 | 7.60 | 1.00 |
Single 2 | 35.00[8.49 | 6.00
| Marital Status | Married 56 | 34.07 | 7.65]1.02| 0.28 | 867 ||
| Total 58 | 34.10 | 7.60 | 1.00 |
1-5 Years 14| 3579 7.27] 1.94
6 - 10 Years 8| 35.75|6.78 | 2.40
Years of 11 - 15 Years 7| 34.71|7.87|2.97
Experience | More than 15 29| 32,60 | 7.09 | 1.ag | *-0%3 | 0-561
Years
Total 58 | 34.10 | 7.60 | 1.00

From table 4.38, the researcher found differences in mean among study respondent in

different risk domains according to occupation, age group, marital status and years of

experience but it didn’t reach statistically significant level.
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4.5.3 comparing study respondents means with different risk domains
according to education level, chronic disease, blood pressure, locality and
health insurance type.

Table (4-38): One-way ANOVA test for comparing study respondents means
with different risk domains according to education level, chronic disease, blood
pressure, locality and health insurance type.

Variable Category
Less than Secondary
Secondary certified
Education | Diploma
Level Bachelor
Master or More
Total
Hypertension
Chronic Hypertension and
Disease Diabetes mellitus
Total
Pre-hypertension
130/90
Normal 120/80
Optimal > 110/70
Total
North Gaza
Gaza
Middle Zone
Khan Younis
Rafah
Total
Governmental
Health Private
Insurance UNRWA
Type Don't Have
Total

Blood
Pressure

Locality

From table 4.39, the researcher found differences in mean among study respondent in
different risk domains according to education level, chronic disease, blood pressure,

locality and health insurance type but it didn’t reach statistically significant level.
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4.6 Awareness About Caution Symbols Domain.

4.6.1 Comparing study domain means according to smoking status, type of
station and respiratory rate.

Variable Category
Smoking Smoker

status Non-Smoker
Pump Station
Treatment plants
Respiratory Hyper Ventilation
Rate Normal

Table (4-39): Independent sample T-test for comparing study domain means
according to smoking status, type of station and respiratory rate.

Station type

From table 4.40, the researcher found that there was difference in study respondents
answers mean but didn’t reached a statically significance level according to smoking
status and respiratory rate. The researcher found a statically significant relationship

between study respondent answer regarding station type.
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.Comparing study respondents means with different risk domains according
to occupation, age group, marital status and years of experience

Table (4-40): One-way ANOVA test for comparing study respondents means
with different risk domains according to occupation, age group, marital status
and years of experience

Variable Category
Engineer
Worker
Occupation | Guard
Professional
Total
Less than 20 Years
20 - 30 Years
31- 40 Years
41 - 50 Years
51 -60 Years
Total
Single
Married
Total
1-5Years
6 - 10 Years
11 - 15 Years
More than 15 Years
Total

Age group

Marital
Status

Years of
Experience

From table 4.41, the researcher found differences in mean among study respondent in
different risk domains according to age group, marital status and years of experience
but it didn’t reach statistically significant level.

the researcher found differences in mean among study respondent in different risk

domains according to occupation with statistically significant level.
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4.6.3 Comparing study respondents means with different risk domains

according to education level, chronic disease, blood pressure, locality and
health insurance type.

Table (4-41): One-way ANOVA test for comparing study respondents means
with different risk domains according to education level, chronic disease, blood
pressure, locality and health insurance type

Variable Category N |Mean| SD | SE F Sig.
Less than Secondary 27| 8.33| 2.81| 0.54
Secondary certified 13| 6.15| 152 | 0.42
Education Diploma 9| 6.44| 1.01| 0.34
Level Bachelor 5 5.60| 1.34| 0.60 4.101 1 0.006
Master or More 4| 550| 1.00 | 0.50
Total 58| 7.12| 2.41| 0.32
Hypertension 3| 6.33]| 2.31| 1.33
Chronic Hypertension and 1| 5.00
Disease Diabetes mellitus 0.25 10.667
Total 4| 6.00| 2.00| 1.00
Pre-hypertension 14| 7.07| 264 | 0.71
130/90
E'rce’ggure Normal 120/80 18| 828 2.70| 0.64 | 3.762 | 0.029
Optimal > 110/70 26| 6.35| 1.74| 0.34
Total 58| 7.12| 2.41| 0.32
North Gaza 17| 8.24| 2.75| 0.67
Gaza 28| 6.21| 150 0.28
. Middle Zone 1| 7.00
Locality Khan Younis 4| 825 250 1.25| 2301|0006
Rafah 8| 7.38| 3.38| 1.19
Total 58| 7.12| 2.41| 0.32
Governmental 49| 7.06| 242 | 0.35
Health Private 1| 5.00
Insurance UNRWA 1| 11.00 1.155 1 0.335
Type Don't Have 7 7.29| 221 | 0.84
Total 58| 7.12| 2.41| 0.32

From table 4.42, the researcher found differences in mean among study respondent in

different risk domains according to chronic disease, locality and health insurance type

but it didn’t reach statistically significant level.
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The researcher found differences in mean among study respondent in different risk
domains according to education level and blood pressure with a statistically significant

level.

4.7 Vital Signs Domain.

4.7.1 Comparing study domain means according to smoking status, type of
station and respiratory rate.

Table (4-42): Independent sample T-test for comparing study domain means
according to smoking status, type of station and respiratory rate.

Variable Category N | Mean | SD SE t Sig.
Smoking Smoker 28| 293| 0.26| 0.05
Status Non-Smoker 30| 300] 0.00] 0o00| 493|014
Station Pump Station 28| 293| 0.26| 0.05

-14 141
| Type Treatment Plant | 30| 300 0.00] 0.00] +4%3|0 |

From table 4.43, the researcher found that there was difference in study respondents
answers mean but didn’t reached a statically significance level according to smoking

status and station type.

4.7.2 Comparing study respondents means with different risk domains
according to occupation, age group, marital status and years of experience

Table (4-43): One-way ANOVA test for comparing study respondents means
with different risk domains according to occupation, age group, marital status
and years of experience

Variable Category
Engineer
Worker
Occupation | Guard
Professional
Total
Less than 20 Years
20 - 30 Years
31- 40 Years
41 - 50 Years
51 -60 Years
Total

Age Group

Marital Single
Status Married
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Total 2.97 | 0.18 | 0.02
1-5Years 3.00 | 0.00 | 0.00
6 - 10 Years 2.88 | 0.35|0.13
11 - 15 Years 7| 3.00| 0.00|0.00| 0.885 | 0.455

Years of

Experience - e than 15 Years | 29| 2.97 | 0.19 | 0.03
Total 58| 297 018 0.02

From table 4.44, the researcher found differences in mean among study respondent in

different risk domains according to occupation, age group, marital status and years of

experience but it didn’t reach statistically significant level.

4.7.3 Comparing study respondents means with different risk domains
according to education level, chronic disease, blood pressure, locality and
health insurance type

Table (4-44): One-way ANOVA test for comparing study respondents means
with different risk domains according to education level, chronic disease, blood
pressure, locality and health insurance type

Variable Category N | Mean| SD | SE F Sig.
Less than Secondary 27| 293 0.27] 0.05
Secondary certified 13 3.00 | 0.00 | 0.00
Education | Diploma 9 3.00| 0.00| 0.00
Level Bachelor 5 3.00 | 0.00| 0.00 0.567 | 0.688
Master or More 4 3.00| 0.00| 0.00
Total 58 297 | 0.18| 0.02
Pre-hypertension 14 3.00 | 0.00| 0.00
| 130/90
?rzggure Normal 120/80 18| 2.89] 0.32] 0.08]2.371 | 0.103
Optimal > 110/70 26 3.00 | 0.00| 0.00
Total 58 297 | 0.18| 0.02
North Gaza 17 3.00 | 0.00| 0.00
Gaza 28 3.00 | 0.00| 0.00
. Middle Zone 1 3.00
Locality Khan Younis 4 2.75| 0.50| 0.25 2:495 | 0.054
Rafah 8 2.88| 0.35| 0.13
Total 58 297 | 0.18 | 0.02
Governmental 49 2.96 | 0.20| 0.03
Health Private 1 3.00
Insurance | UNRWA 1 3.00 0.119 | 0.949
Type Don't Have 7 3.00| 0.00| 0.00
Total 58 297 | 0.18 | 0.02
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From table 4.45, the researcher found differences in mean among study respondent in
different risk domains according to education level, blood pressure, locality and health

insurance type but it didn’t reach statistically significant level.

4.7.4 Correlation test between respondent’s knowledge about different types
of risk domains.

Table( 4-45): correlation test between respondent’s knowledge about different
types of risk domains.

Pearson Sig.

Study domains Correlation | (2-tailed)

Strength

Total Knowledge Domain * Safety
measures and guidelines Domain
Total Knowledge Domain *
History of Accidents Domain
Total Knowledge Domain *
Caution symbols Domain

| Total Knowledge Domain *

.376™ 0.004 Weak

0.111 0.408 Weak

-0.173 0.194 Weak

Vital signs Domain 0.029 0.828 Weak

Safety measures and guidelines Domain*
History of Accidents Domain

Safety measures and guidelines Domain*
Vital signs Domain

History of Accidents Domain Score*
Vital signs Domain

Caution symbols Domain Score*

Vital signs Domain

0.092 0.494 Weak

0.005 0.973 Weak

-0.098 0.465 Weak

-0.228 0.085 Weak

From table 4.46, the researcher study results revealed that there was no statistically
significant relationship between all study domains about the knowledge of different
types of risks, except the knowledge domain and Safety measures and guidelines

Domain was a positive weak statistically significant relationship.

The (Total knowledge * history of accidents domain), (Total Knowledge Domain *
Vital signs Domain), (Safety measures and guidelines Domain * History of Accidents
Domain) and (Safety measures and guidelines Domain * Vital signs Domain) was a

weak positive statistically insignificant relationship.
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The (Total Knowledge Domain * Caution symbols Domain), (History of Accidents
Domain Score * Vital signs Domain) and (Caution symbols Domain Score * Vital

signs Domain) was a negative weak statistically significant relationship.
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CHAPTER 5 : Conclusion and Recommendation

This chapter represents the conclusion of findings and results which were clarified
previously from both the quantitative and qualitative analysis. Also, this chapter
includes recommendations that could contribute in improving the future planning

WWTP and pumping station to reduce the risk levels.

5.1 Conclusion

The general objective of this study is to assess health and safety risks among workers
in wastewater treatment planet. Analytical cross-sectional design was used in this
study to assess health and safety risks among workers groups.

The all of study participants are males. Most of them aged (40 — 50) years. More than
half percent of participants have (6-10) years of experience.

The study showed that 51.7% of workers don’t receive periodic medical checkups, and
48.3% of working smoke in work area, that may be lead to high risk fire in station
specially every station has generator and fuel tank ,but The study showed that just

13.8% of workers receive milk, workers from Rafah area.

Regarding the knowledge about biological risk among workers, the study shows that
total domain mean percentage was perceived knowledge 72.41%. while about 56.9%
of workers don’t have any knowledge about what disease are caused by microbes in

wastewater.

Regarding the Knowledge about Accident hazards among workers, the study shows
that total domain mean percentage was perceived knowledge 77.27%, on another hand
the study shows that about 60.3% of worker don’t receive any courses on safety

procedures and 56.9% of workers don’t get first aid course and evacuation process.

Regarding the knowledge about physical risks among workers, the study results
revealed that the total domain mean percentage was perceived knowledge 72.99%. and

the knowledge about biological risk among workers, the study shows that total domain
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mean percentage was perceived knowledge 72.41%. and the Knowledge about
chemical risk among workers, the study shows that total domain mean percentage was
perceived knowledge 71.17%. and the Knowledge about psychological risk and
agronomic risks among workers, the study results revealed that the knowledge about

the psychological risk was percentage 76.92% respectively

Regarding the Knowledge about safety measures and guidelines among workers, the
results showed that (45.83%) of workers reported that they don’t received training on
safety procedures, and (47.55%) of workers don’t received training courses in dealing
with hazardous materials. Despite the worker has good knowledge about symbols the

researcher doesn’t find any nameplate in any site was visited.

Regarding the Previous accidents and hazard history among workers, the study shows
the highest item was burn from hot materials with mean percentage 89.66% followed
by having sensitivity to latex gloves with mean percentage 84.48%.

Regarding Study respondents’ awareness about caution symbols, most of study
respondents know the signs which indicated to flammable sign and toxic substance
sign (94.8%), but carcinogenic sign, 56.9% knew the sign while 43.1% of study
respondents do not know the what the sign meant.

Regarding vital signs measurement among workers, the study showed that all study
respondents were under normal range of vital signs as example n=44, 75.86 of study
respondents were in normal to optimal rang od blood pressure even the rest of study
respondents were in the prehypertension category which cannot be categorized as
hypertensive patients, according to heart rate all study respondents were in the normal
range of heart rate and according to respiratory rate n=56, 96.6% of study respondents
were in normal range of respiratory rate, while n=2,3.4% of study respondents were

hyperventilated.

The results of this study showed that there is no significant association between the
knowledge risk of physical and biological risks and chemical and psychological risk

the (smoking , gender, age group, experience and station type and chronic status and
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insurance and work area and blood pressure ) at WWTP (p>0.05), while there is a

significant association between knowledge about chemical and biological risks and

the respiratory rate (p=0.005), there is a significant association between knowledge

about biological risks and level of education (p=0.000).

5.2 Recommendation

The following recommendations are proposed for related authority or operator in order

to improve the work place conditions which will lead to reduce the risk levels. The

study gives recommendations for further researches and studies in the files.

1.

Adopting and implementing a work place ergonomics program by the authority to
identify and prevent health and safety risks (This program should include
management support, employee involvement, identification of risks,
implementation of solutions, review of injury reports, training and evaluation of
the program’s effect)

Training the workers to do their job properly and in the best way.

Designing health care organizations based on occupational health and safety
measures.

The municipals of Gaza showed provide the infection preventive measures such as
gloves, head cap, closed shoes, work suit and doing frequent medical investigation
for infectious diseases such as AIDS and hepatitis.

Offering numerous recommended solutions to minimize or eliminate manual
lifting and proper working position

Conducting further studies regarding respiratory system assessment among sewage

workers, gastrointestinal symptoms among sewage worker.

Page | 82



REFERENCES

Albatanony, M. A., & El-Shafie, M. K. (2011). Work-related health effects among
wastewater treatment plants workers. The International Journal of Occupational and

Environmental Medicine, vol( 2), pages(237-44).

Alli, B. O. (2008). Fundamental Principles of Occupational Health and Safety Second
edition. Geneva, International Labor Organization.

Applied Research Institute — Jerusalem, Status of the Environment in the State of
Palestine — 2015.

Awadalla, N. J. (2011). Prevalence and Risk Factors of Helicobacter Pylori and
Intestinal Protozoal Infections among Sewage Workers in Mansoura, Egypt.

Egyptian Journal of Occupational Medicine, vol(35), pages(67-81).

Basu, R., Talapatra, S. N., Mukhopadhyay, A., Roy Goswami, M., Ray, S. S.,
Chakrabarti, P., ... & Ghosh, U. C. (2014). Genotoxicity Study with Special
Reference to Comet Test in the Blood Cells of Workers Exposed to Sewage Water.
Advances in Toxicology, vol (2014), Article 1D 251812, 7 pages.

Brown, N. J. (1997). Health hazard manual: Wastewater treatment plant and sewer

workers. Manuals and User Guides.

Bureau of Labor Statistics. (2010). Workplace injuries and illnesses, Annual report.
Washington, DC: United States Department of Labor.

Carlsen, H. K., Zoéga, H., Valdimarsdattir, U., Gislason, T., & Hrafnkelsson, B. (2012).
Hydrogen sulfide and particle matter levels associated with increased dispensing of
anti-asthma drugs in Iceland's capital. Environmental Research, vol (113), pages (33-
39).

Page | |



Cyprowski, M., Sobala, W., Buczynska, A., & Szadkowska-Stanczyk, I. (2015).
Endotoxin exposure and changes in short-term pulmonary function among sewage
workers. International Journal of Occupational Medicine and Environmental Health,
vol (28), pages (803-811)

European Agency for Safety and Health at Work , annual report 2007.
Farahat SA, Kishk NA. Cognitive functions changes among Egyptian sewage network
workers. Toxicol and Health. 2010; vol (26):pages (229-38).

Fiedler N, Kipen H, Ohman-Strickland P, Zhang J, Weisel C, Laumbach R, et al. Sensory
and cognitive effects of acute exposure to hydrogen sulfide. Environmental Health
Perspect,2008;vol(116):pages(78-85).

Gatchel, R. J., & Schultz, I. Z. (Eds.). (2012). Handbook of occupational health and

wellness. Springer Science & Business Media

Giri, P. A, Kasbe, A. M., & Aras, R. Y. (2010). A study on morbidity profile of sewage
workers in Mumbai city. International Journal of Collaborative Research on Internal
Medicine & Public Health, vol (2) ,pages(450-463).

Guidotti, T. L. (2010). Hydrogen sulfide: advances in understanding human toxicity.
International Journal of Toxicology, vol (29), pages (569-581).

Guo, X., Wu, P., Ding, W., Zhang, W., & Li, L. (2014). Reduction and characterization
of bioaerosols in a wastewater treatment station via ventilation. Journal of

Environmental Sciences, vol (26), pages(1575-1583).

Heldal, K. K., Madso, L., Huser, P. O., & Eduard, W. (2010). Exposure, symptoms and
airway inflammation among sewage workers. Annals of Agricultural and

Environmental Medicine, vol (17), pages (263-268).

Page | Il



Hendrickson RG, Chang A, Hamilton RJ. (2004) Co-worker fatalities from hydrogen
sulfide. Am J Ind Med; vol (45), pages(346-50).

Inserra SG, Phifer BL, Anger WK, Lewin M, Hilsdon R, White MC. (2004)
Neurobehavioral evaluation for a community with chronic exposure to hydrogen

sulfde gas. Environmental Research. vol (95),pages (53-61).

International Labour Office, Geneva (Switzerland). (1995). World Employment, An ILO
Report. Geneva: ILO Publications

Jaremkow, A., Szalata, L., Kotwzan, B., Séwka, 1., Zwozdziak, J., & Pawlas, K. (2017).
Impact of a Sewage Treatment Plant on Health of Local Residents: Gastrointestinal
System Symptoms. Polish Journal of Environmental Studies, vol (26), pages (127-
136).

Kibe, K. N. A. A(2016). Assessment of health and safety management on construction

sites in Kenya: a case of construction projects in Nairobi County.

Kvernberg, E. B. (2012). Performance assessment of a wastewater treatment plant in

Kumasi, Ghana (Master's thesis, Norwegian University of Life Sciences).

Larcher, P., & Sohail, M. (1999). Review of Safety in Construction and Operation for
the WS & S Sector-Part | Task No 166.

Metcalf, E. E., & Eddy, H. (2003). Wastewater Engineer Treatment Disposal, Reuse.
New York: Mcgraw.

Milczarek, M., Brun, E., Houtman, I., Goudswaard, A., Evers, M., Bovenkamp, M., ... &
Morvan, E. (2007). Expert forecast on emerging psychosocial risks related to

occupational safety and health. European Agency for Safety and Health at Work.

Page | lll



Morgan, R. L., Thayer, K. A., Bero, L., Bruce, N., Falck-Ytter, Y., Ghersi, D and
Mustafa, R. A. (2016). GRADE: Assessing the quality of evidence in environmental

and occupational health. Environment International, vol (92), pages (611-616).

National Institute of Occupational Safety and Health (NIOSH), Centers for Disease
Control and Prevention, Public Health Service, U.S. Department of Health and Human
Services. (1997). Musculoskeletal disorders and workplace factors. A critical review
of epidemiologic evidence for work-related musculoskeletal disorders of the neck,
upper extremity, and low back (DHHS[NIOSH] Publication No. (141).

National Institute of Occupational Safety and Health (NIOSH), Centers for Disease
Control and Prevention, Public Health Service, U.S. Department of Health and Human
Services. (2001). National occupational research agenda: Research Topics for the Next
Decade (DHHS [NIOSH] Publication No. (117).pages( 1-33)

Reed, B. R., Crane, J., Garrett, N., Woods, D. L., & Bates, M. N. (2014). Chronic
ambient hydrogen sulfide exposure and cognitive function. Neurotoxicology and
Teratology ,vol( 42), pages (68-76).

Robson, L. S., Clarke, J. A., Cullen, K., Bielecky, A., Severin, C., Bigelow, P. L., ... &
Mahood, Q. (2007). The effectiveness of occupational health and safety management

system interventions: a systematic review. Safety Science, vol (45), pages (329-353).

Roger, V. L., Go, A. S., LIoyd-Jones, D. M., Adams, R. J., Berry, J. D., Brown, T. M., ...
& Fox, C. S. (2011). Heart disease and stroke statistics—2011 update: a report from
the American Heart Association. Circulation, vol (123), pages (18-209).

Schinasi L, Horton RA, Guidry VT, Wing S, Marshall SW, Morland KB. (2011) Air
pollution, lung function, and physical symptoms in communities near concentrated

Swine feeding operations. Epidemiology; vol(22):pages (208-15).

Page | IV



Talebizadeh, M., Belia, E., & Vanrolleghem, P. A. (2014). Probability-based design of
wastewater treatment plants. In Proceedings International Congress on
Environmental Modelling and Software (IEMSs2014). San Diego, California USA,
15th-19th June .

World Health Organization. (2002). Occupational health: a manual for primary health care

workers.

Zodpey, S. P., Negandhi, H., & Tiwari, R. R. (2009). Mapping ‘Occupational
Health’courses in India: a systematic review. Indian Journal of Occupational and

Environmental Medicine, vol( 13),pages (135-140).

Page | V



APPENDIX (1): QUESTIONNAIRE

A e df abf s

The Islamic University—Gaza 55 — Asadluy) daalall
Ll il Al Bales

pslall 4,18

il aglal) jfiale galin

i) 481 yal) g 50aY)

Deanship of Graduate Studies
Faculty of Science

Master of Environmental Science
Environmental Monitoring and

and Management

Al
dadlal) slaall Aallas Gldasa A Cplalall ol diaall Hlalaal) ands
Cpbandd 3 3e o Uad

Ja_riaall cals gl =Y

o8 Fadlall sliall Anllae Cillana & Galelall (5ol dpaall lalaall ayi) O sies dfial Gl all & & HLaal &5 38 43) aSiskes 2Sle ) 2
Ay Amalall Al aslall ivealall gali sy collvia (e o 3aS (Cplbadd 8 s

e paat ) ALYl 6 e gl 8 dedladl slual) dadles cillaae 8 cplalad) ool Lanall Hlalaall agds ) Al )all o3 Cangs
el 5355 Of OSan () SUaAY 5 aglac (S 8 digaall AaDlul 5 Aaall culals b Cplalal) 48 320

Ol aladl s cAgigall AaSlud) 5 daiall & st e (8 Calh gall aady Loy 538N Gaal Ao gaim g s Aolaly ALaa W) g aSialis (e sl 1A
LAlaSiuY addy o pdie (3 et ALY sda

.............................................. S e AS LA e 488 5l a5

Gaalld)
éjbdg_.ﬂ\‘jilamaw
+099AYY Y
dali b lgde Joast alvw i) Slild) gras Gl AS S17 g il 048 (9 aSIS jlia Llle aS) 449/ o
o b G altice Cilaglea of g daga Sasl) )3 (9 ASES jliio cdalld 4y pw (9 9SG 9 D89 | _alel) Giasll
L bple s s cilgs o) £ AL Gl Lo y ul) A% Gl

Page | VI



- dj\ﬂ s yadl

[ Xyl 3 gl a1 e x 58] iy ol ol e Al AL (mns e Al i (035

ol

vy e[ ]
dos]

vo o s ||

e S I:l

sl ]

Gaiuall BBl

A1 el

97 EE ¥ N I
el | v vw
o e R

T I R o [

e,i_;;l:l a_.Lc-L_,slsl:l a.:ujmld}adiil:l
L;;;,Lun_,al:l

sl sl

&3{:3.“5}[' UA‘Al:l oS I:l

- el sl il

il

el

delaiay) Alall-

FREURCA I

wk:ﬁi ‘é‘,f\uuﬂ-

Cpdalle

A% 3ad) L@l el

al) raldll-

Page | VII



- ‘;ﬂ:\.\'l;)'_an
ol dlaaal jhlaall GIS) pl (saa s dadld) 5 daall jules e Ol jea G AN ALLYT dla) il e o

e S
Shalaalls 48 el
BV TS
Shlad o Hae il Jaffasl el hladl
Al Cilanall e Aallal) el guiall il gieed (om gaill | Y
SV (e ) Y Ll [ Y
Tondill (348 AadW gl | ¥
Jsll el | £
g SN dasl 0 o el [ 0
JBes |
Shlad ¢ jaa el Jafiga o sdl LA
Lé.dhj).aﬂokm@hﬁﬁ‘&\q;@l%ﬁ‘;ﬂiU‘alJ,QH 1
slaadl A JHKH AN o gl g ol pfall Lead AN il Y| Y
J =
Shalaal @ jae il o f Al lalall
Mid)ﬂ]lo\*ﬂ;\;ﬂa&‘; Lwlakﬂléml@}&wﬂl A
coneall Capeall slaal Alall (m jad e AUl Lalal) el a1 | 4
Aiasll S yall alal (o jad (pe Al Lalal al 5aY) | Y
A S Aadl 1) (i Aot Alalaall Ade V) ugd | V)
(2asldl) (msd) Aad) ) G s sagd) 2 S e (Sl dagh ddalaa) Aude W) s | )Y
Gl aladiul e dadlill sl | VY
Bes | 2
O Aadlall Gl saldl Hlalaal & jae cal Ja /) all hlaa
S sl s Sl Y e BV Y V8
CALED (LY bgia e daill)l eS| Vo
3 il VY e el sl Ly | 10
ool sa¥l A fsll s B all | VY
. Sl Jaads i Al (e e nd) [ VA
Gilarall Ll A A (e Jasand) | V4
Al 5o Clanall | Yo
3_\\.;“ u\#\@lyc_,);ll AR
Le.m.“ u).ah DQA‘;EJP}AM a.’ue.\.‘n!l rte;l__i@ﬁ\ A|_3.¢j| oe @'u'l ‘M_.ﬁjl Yy
dadiall )

Page | VI




Al JLlaall @ e il b [ Josd) el s Lo Lia ¥l 5 il LA

AL 3 pall Jan 3 Bl _8Y1 (e Al O Lmall L)

RS

U2 shll o gl pe Al Sl i)

AR

Sl ST e ) Sl L)

Yo

Al gl oyl A8 g (Dl ol b Aal ) aae

Y1

g S 5 )l e Al

Yv

sl 3 Jeal) pa Al

YA

el g A el jaly A8 juallY

Ll sl el el il

Y4

eMAY) Adlac 5 A o Clilasd 5550 Ao Cilias

.

5_phadll ol gall aa Jaladll | & 3y 38 &l ) g0 s

AR

Gl elabl (8 A 55590 o Gilas

vy

Aasdll &MM' Q‘;'J_;} M ﬁLﬂ.&J 3.3};: e

vy

andl 8 (5l shll 5 aashodl Cilelyal gk 8 S LS

AR

a.l'_d\:ﬁc‘)“ hMU daall QLGLA:\;\ ).4;'

Yo

(3l 5l ) HUaill) Jia ol 480 ) E s &l) ) 51 2080

1

Jandl Sl Al dll Aillf ailal) (e 481 5 Cudlal) (g5 53

v

(s13a]1) (peail] 205l Foaddll il 5aY) aadind

YA

(Bl ) ol Ll A8 ) Fadll ol oY) 223

¥4

(03 e la) 3D 481 ) dpad i) ol 5aY) a2

£

M‘&)LM‘UA L;\.ja'._\;él.n] &ﬂJJ‘

£)

sl shall S¥ls (& L) g (1o o o aS

1A

Gooad) Alaka alasin) A4S (i gl

iy

3)@13‘_@'@}5@&@\@5,}5 il

133

daiall L)

Page | IX




-GN ¢ 3ad)

Abaalls dllee M el cina 3l pall Gany Al ALY e LAY it (e 353

LISEEI OV I

kil

Cilanall (pe Aallall elia guall b shecal gyl

) e )5S i )

enall o puall sl B 53 g sall iy aall (g (5 530 Caval

ol oyl ol Aallae 8 Aerindl) o) gl BLAG Aaihs panl] o jad

ol Ca ol ool Sl (a5 A gl (il ey e

< el aladiu) e Al (gl

(ol ) 2 ) G pel) S JE Ui Al Sl 8 fy s (53

>|<| «| of || ==

O

Gl )Y e (3Y 30U Cua s

-
-

D) e Jo gl Cia a3

—
-

L S Clieal o e

—
-

sl Gl o g ol e S

ALED o sall Jas Aty edal) Jiud oY1 e el

—«

o shall o gl ) das edal) Jin) Y1 e el

—
-~

Al 3l gadl e (35 pall Abadll Caia jad

-
0

b (;su o'ﬂs‘BJ)Sﬁn):\bL;J_i.iimPLﬁyQ@)’jdz_

Gl sall S a s pn a1 S 13

QJ'I_,;.\M\;&U@&.‘\_\.\MS&_

Gl gall aled aas AdaY) S 13-

N ax enall Gl slue 883 g gall g jSoall Lgannad Sl Gial ja¥) ale i yas Ja-

il a1 o2 o Lad aa Alay) il 13

Y i iy 50 Al llim pad ol jals L Jand 2 Al sl 0355 Ja-

Claasaill A L aad AaY) S 1

b ot (Dalle Colall) Aalall iy g i) ey g S5 Ja-

Page | X




- @b}\ ¢ yall

e e ) e () el dea s ela )

Jleii ALl o gall-
Aaliadl ol gall -

gl e 3 hdll o sall-
JSEl s Al 3 gall-
Aila yusall 3l sall -

iz ALlEl) o gall-
Laliadl 3 gall -

Agll e 3 kall ol sall-
S a1 o gl
Ak yuall 3 gall -

Joii ALE o sall-
Aaliall 3l gall -

Ayl e 3 kAl o) sall-
JS s A o gl
dida yusall 3l gall -

Jlaiid aLlal) o gall-
Laliall 3 gall -

Ll e 5 kil of gall-
IS s ) o alle
Al peaal S gell =

iz ALl o gall-
Laliadl 3l gall -

Tl e 5 laall ol palie
JSull s AN ) gall-
R el

A A

Page | XI



APPENDIX (2): CONTROL PANEL

Name
Pro. Yunes Khalil Mogheir
Dr. Fahid Rabah
Dr. Zeyad Abu Heen
Dr.Yasser Nahal
Dr. Abdel Fattah Abd Rabou

Work Setting
Islamic University- Gaza
Islamic University- Gaza
Islamic University- Gaza
Islamic University- Gaza

Islamic University- Gaza
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APPENDIX (4): FREQUENCY TABLES

Fair Good Excellent
1 | Exposure to excessive noise levels from mechanical | 18 (31) 12 (20.7) | 28 (48.3)
equipment
2 | Exposure vibration from power tools 19 (32.8) 11 (19) 27 (46.6)
3 | Exposure to UV radiation 37 (63.8) 7 (12.1) 13 (22.4)
4 | Exposure to dust 10 (17.2) 15(25.9) | 32(55.2)
5 | Exposure to bad odor 4 (6.9) 9 (15.5) 45 (77.6)
6 | Diseases caused by infectious agents present in the raw | 17 (29.3) 14 (24.1) | 26 (44.80
domestic wastewater
7 | Diseases caused by insects or rodents proliferating in the | 15 (25.9) 15(25.9) | 27 (46.6)
sludge drying beds
8 | Chronic poisoning by inhalation of chemicals used in waste — | 19 (32.8) 9 (15.5) 29 (50)
water treatment
9 | Dermatoses caused by exposure of the skin to waste waters | 17 (29.3) 12 (20.70 | 28 (48.3)
10 | Dermatoses caused by exposure of the skin to chemical | 19 (32.8) 13 (22.4) | 25 (43.1)
agent
11 | Irritation of mucous membranes by inhalation bad Oder 15 (25.9) 15 (25.9) | 27 (46.6)
12 | Irritation of mucous membranes by inhalation hydrogen | 17 (29.3) 11 (19) 29 (50)
sulfide
13 | Latex allergy caused by the use of latex gloves 22 (37.9) 12 (20.7) | 23 (39.7)
14 | Slips on floors made by liquids 11 (19) 12 (20.7) | 34 (58.6)
15 | Blows caused by falling heavy articles, 15 (25.9) 13 (22.4) | 29 (50)
16 | Injuries by machinery parts of moving equipment 16 (27.6) 16 (27.6) | 25(43.1)
17 | Falls into ponds causing drowning (14 (24.1) | 11(19) 32 (55.2)
18 | Falls from ladders during operating equipment 11 (19) 15(25.9) | 31(53.4)
19 | Falls from ladders during maintaining equipment 11 (19) 13 (22.4) | 33(56.9)
20 | Electric shock 13(22.4) |10(17.2) | 34(58.6)
21 | Injuries caused by sharp objects 14 (24.1) 9 (15.5) 34 (58.6)
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Fair Good Excellent
22 | Acute poisoning caused by various chemicals present in the | 11 (19) 17 (29.3) | 29 (50)
wastewater,
23 | Musculoskeletal injuries caused by handling heavy loads 14 (24.1) 13 (22.4) | 30(51.7)
24 | Musculoskeletal injuries caused by long standing 14 (24.1) 17 (29.3) | 26 (44.8)
25 | Musculoskeletal injuries caused by frequent bending 15 (25.9) 17 (29.3) | 25(43.1)
26 | Discomfort related to prolonged wear of protective clothing | 11 (19) 15(25.9) | 31(53.4)
27 | Familiar to bad smell 11 (19) 17 (29.3) | 29 (50)
28 | Familiar to bad smell 9 (15.5) 8(13.8) 40 (69)
29 | | received training on safety procedures 35 (60.3) 6 (10.3) 17 (29.3)
30 | | got a first aid course and evacuation process 33 (56.9) 6 (10.3) 18 (31)
31 | | have received training courses in dealing with hazardous | 36 (62.1) 8(13.8) 13 (22.4)
materials
32 | | got a fire training course 34 (58.6) 9 (15.5) 14 (24.1)
33 | | have knowledge of the criteria for applying safety | 10 (17.2) 23 (39.7) | 24 (41.4)
procedures at the station
34 | Participated in the development of safety and emergency | 34 (58.6) 11 (19) 11 (19)
procedures at the station
35 | Attend regular health and safety meetings 41 (70.7) 6 (10.3) 10 (17.2)
36 | Use personal protective tools for the eye such as (protective | 30 (51.7) 10 (17.2) | 17 (29.3)
glasses)
37 | Wear weatherproof clothing / ambient environment / work | 15 (25.9) 17 (29.3) | 25(43.1)
activities
38 | Personal protective shoes for feet (shoe) 8(13.8) 19 (32.8) | 30(51.7)
39 | Use personal protective tools for the head (Hat) 27 (46.6) 9 (15.5) 22 (37.9)
40 | Using personal protective devices for ears (earphones) 34 (58.6) 6 (10.3) 17 (29.3)
41 | | am aware of the risks surrounding my work 10 (17.2) 20 (34.5) | 27 (46.6)
42 | Find out who should call in an emergency 8(13.8) 11 (19) 38 (65.5)
43 | Know how to use a fire extinguisher 14 (24.1) 15 (25.9) | 28 (48.3)
44 | Know how to handle hazardous material leaks 26 (44.8) 14 (24.1) | 17 (29.3)
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