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ABSTRACT 

Background and Objectives: Lack of adequate occupational health and 

safety measures is a reason that makes workplace accidents in the food and 

water production industries remain high, making the sector one of the riskiest 

operations worldwide. The current research was carried out to examine the 

degree of implementing health, occupational and environmental safety 

measures in the selected factories. 

Methods: A cross-sectional study was carried out by utilizing a random cluster 

sample; thirty food and water production factories in the Duhok governorate 

were randomly selected. Each industry was visited and a structured pre-tested 

questionnaire was circulated on them, and noise level was measured at four 

places: selling, administrative, machine and passage industry places. Health 

and environmental safety indicators were used in assessing and monitoring 

through observation. 

Results: The study revealed the absence of health and safety policy. There 

were no safety and training departments. There was no ambulance or first aid 

section and there were no professional medical staffs. The needed personal 

protective equipment made accessible to the workers was provided to 76.7% 

of the staff. 3.3% of the staff were aware of fire prevention and safety 

measures, and about 10% of factories have system (water network), dry 

powder bottles, and CO2 bottles with foam bottles. Almost 100% of the 

factories have sound levels above the average (> 85 decibels).  

Conclusions: This study showed that the level of the occupational health and 

safety measures are generally low in Duhok’s food and water production 

factories. All selected factories had neither a health and safety policy nor a 

safety department. There is no ambulance or first aid unit. The vast majority of 

factories had adequate natural ventilation and an exhaust dilution ventilation 

system. 



 
 

iii 
 

Table of contents 

Contents  Page No. 

Acknowledgement  i 

Abstract  ii 

Table of contents  iii-vi 

List of tables  vii 

List of figures  viii 

List of abbreviations  ix 

Introduction  1-2 

Chapter One: Review of literature 3-24 

1.1- Background 3-5 

1.2- Health and safety policy 5 

1.3- Systematic occupational health and safety management 5-6 

1.4- Magnitude of problems  6 

1.5- Safety and health 6-7 

1.6- Specific environmental health measures 7 

1.6.1- Housing and health 7 

1.6.2- Food 7 

1.6.3- Water 8 

1.6.4- Insect and rodent control 8 

1.6.5- Sewage 8 

1.6.6- Solid and hazardous waste 9 

1.6.7- Radiation 9 

1.7- Special health issues in the community 9 

1.7.1- Noise 9-11 

1.7.2- Ventilation 12-13 

1.7.3- Temperature and heat 13-14 

1.8- Safety costs and health services efficiently 14-15 

1.9- Physical and security and safety 15-16 



 
 

iv 
 

1.10- Human resources and safety in a unionized 

environment 

16 

1.11- Defining danger and risk 16-17 

1.12- Controlling hazards 17 

1.13- Occupational diseases 17-18 

1.14- General housekeeping and use of dust suppressants 18 

1.15- General industry safety measures  18 

1.16- Responsibilities for employers 19-20 

1.17- Types of breaches 20 

1.18- Employees' privileges 21-22 

1.19- Health and safety environmental respiratory risks 22-23 

1.20- Preparing workplaces for COVID-19 23 

1.21- Applicable workplace OSHA standards and required 

protections 

24 

Chapter Two: Subjects and Methods 25 

2.1- Study design 25 

2.2- Study period 25 

2.3- Setting of the study 25 

2.4- Sampling method 26-27 

2.5- Inclusion criteria 27 

2.6- Ethical consideration 27 

2.7- Study stages and data collection 27-39 

2.8- Pilot study 39-40 

2.8.1- Health, safety policy, safety departments, and general 

working 

40 

2.8.2- Personal protective equipment and fire protection 40 

2.9- Instruments used in the study 41 

2.10- Data analysis 41 

2.11- Validity of questionnaire 41 

Chapter Three: Results 42 



 
 

v 
 

3.1- Health, Safety Policy, and safety department 42 

3.2- Safety education and training in factories selected for the 

study 

42 

3.3- First aid in the selected factories 42 

3.4- Housekeeping actions in selected factories  42-44 

3.5- Ventilation in the selected factories  45-47 

3.6- Illumination in the selected factories  47 

3.7- Waste disposal system in the selected factories 48 

3.8- Personal Protective Equipment in the selected factories 48 

3.9- Fire protection in selected factories 48-50 

3.10- Types of fire extinguishers in the selected factories 51 

3.11- Noise in some factories 51-52 

3.12- Measurement of sound level in factories 52 

Chapter Four: Discussion 53 

4.1- Health and safety policy in the selected factories 53-54 

4.2- Safety and health organization (safety department) 54 

4.3- Safety and health training in selected factories 54 

4.4- First aid and training in selected factories 54-55 

4.5- Housekeeping actions in selected factories 55 

4.6- Ventilation in selected factories 55-56 

4.7- Illumination in selected factories  56 

4.8- Waste disposal system in the selected factories 57 

4.9- Personal Protective Equipment in the selected factories 57-58 

4.10- Fire protection in the selected factories 58 

4.11- Noise and sound level measurements 59-60 

4.12- Study limitations  60 

Chapter Five: Conclusions and Recommendations 61 

5.1-Conclusions 61 

5.2- Recommendations 62 



 
 

vi 
 

References 63-72 

Appendices I-V 

Appendix I: Information about factories selected for this study I 

Appendix II: Questionnaire II-V 

Appendix III: Ethical approval VI 

 Appendix IV: Sound Level Meter Model SL-MS-85. VII 

Appendix V: expert’s information’s were assessing and 

modifying  questionnaire 

VIII 

 

 

 

 

 

 

 

 

 

 

 



 
 

vii 
 

List of Tables 

Table 

No. 
Title Page No. 

2.1 
Distribution of the selected factories according to their 

types  
26 

2.2 
Distribution of the selected factories according to 

distance from city center 
27 

3.1 Housekeeping actions in the selected factories 44 

3.2 Ventilation in the selected factories 46 

3.3 Ventilator number in the selected factories 46 

3.4 Ventilation system in the selected factories 47 

3.5 Illumination in the selected factories 47 

3.6 
Personal Protective Equipment in the selected 

factories 
48 

3.7 Fire protection in selected factories 50 

3.8 Kinds of firefighting in the selected factories 51 

3.9 Noise in the selected factories 52 

 

 

 

 

 

 



 
 

viii 
 

List of Figures 

Figure 

No. 

Title Page No. 

1.1 Sound pressure and atmospheric pressure 10 

1.2 A public noise meter 11 

1.3 The sound level meter's frequency characteristics 11 

1.4 Natural ventilation in a building 13 

1.5 Propeller fan with motor 13 

1.6 Effective temperature/corrected effective 

temperature monogram for lightly clothed men. 

14 

1.7 
What does it cost for a work-related accident or 

illness? 
15 

1.8 Hazard identification is a major step in prevention 17 

1.9 The process of controlling hazards  17 

1.10 Airborne droplets visible during sneezing (photo 

enhanced) 

23 

1.11 
Types of Respiratory Protection 

23 

 

 

 

 

 



 
 

ix 
 

List of Abbreviations 

ATDs 
Aerosol Transmissible Diseases 

COVID-19 Coronavirus Disease 2019 

dB Decibel 

DG Duhok Governorate 

DPHA 
Directorate of Preventive Health Affairs 

GR Generation Rate 

HMs Heavy Metals 

Km Kilometer 

KRG Kurdistan Regional Government 

OI Under Ordinary Illumination 

OSHA Occupational Safety and Health Administration 

PPE Personal Protective Equipment 

RI Under Reduced Illumination 

TSD Treatment, Storage, and Disposal 

 



1 

 

 
 

INTRODUCTION 

Employee participation in the safety–health process is critical to the 

effectiveness of worker safety–health management systems. Workers, on the 

other hand, consider health and wellbeing to be someone else's duty, and the 

safety manager to be the safety cop. The awareness of workers can be raised 

by including them in safety and health initiatives. Safety–health managers 

should not be safety cops any more, and the finance director or finance manager 

should be a finance cop going around checking the amount of waste, or if staff 

is breaking equipment or costing the factory more money than necessary 

(Taylor, 2005).  

Work-correlated diseases tend to be misjudged, so the incidence rates 

are typically calculated for the comparison between industries. This implies 

that after emergence of high incidence of occupational diseases and accidents, 

they take preventive measures at their worksites, food and water processing 

industries take preventive measures. The imperfect occupational health and 

safety legislature in the Middle East countries has not been included in the job 

rule or the OHS legislation in certain subdivisions. There is no interest in the 

sector in national implementation (Hassan, 2012).  

Successful environmental health and safety programs uniformly receive 

strong support from senior management. The explicit backing of the program 

by senior managers creates a supportive attitude throughout all levels of a 

factory. Thus, often the first step in any program is the development and 

distribution of a policy statement, signed by a senior corporate executive, 

describing and supporting the initiation of a formal environmental health and 

safety auditing program. This policy statement sets the tone of the program 

(Cahill, 2001). 

The conceptual model to the identification, diagnosis, treatment, 

prevention, and management of illnesses, accidents, and other adverse health 

effects arising from hazardous environmental contamination in the workplace, 
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home, or community is job-related and environmental issue. It is a part of 

public health—what we, as a society, do collectively to assure that the 

condition in which people live and work are healthy (Levy et al, 2011).  

Many people in programs from many agencies are currently working in 

the area of work and reacting to hazard attacks. (Herman and Bisesi, 2002). 

The most hazardous occupational industries and workers are at risk of injuries, 

illnesses, disability, and death (Rudolphi, 2017).  

Noise management is attractive in factories cities and the price of easing 

it in the future is expected to be insurmountable. The sources of noise in "Iraq" 

are numerous due to using an old vehicle, using enormous numbers of 

generators in factories, in addition to industrial machinery and processes such 

as electrical machines, drilling, carpentry, pneumatic tool, crushing, pumps and 

compressors, etc.  (Yousif and Mahdi, 2013).  

Rationale and Justification 

This research was selected depend upon some important points include 

no previous study about food and water production factories in Duhok 

Governorate, and the important of occupational health and environmental 

safety of food and water production factories. 

Aim of the Study 

The study aims at evaluating health and environmental safety in the food and 

water production factories in Duhok Governorate (DG). 

Specific objectives 

- To assess the health and environmental safety levels in food and water 

production factories. 

- To assess the quality of compliance by employers and workers to 

occupational health and safety practices. 

- To measures noise levels in these factories. 
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CHAPTER ONE 

LITERATURE REVIEW 

1.1- Background 

A strong commitment of management to safety, expressed not only 

through stated policy and adequate financial support, but also through active 

participation in the implementation of the program and demonstrated concern. 

Investigating, successful danger detection, engineering supervision, work 

protection training and safety assessment programs are all designed to predict 

and handle hazards. A protection program is supposed to be incorporated into 

the broader management framework and is structured to treat safety as an 

integral component of plant operations (Frick et al, 2000).  

Indoor radon accumulation and its health risks using CR-39 NTDs in 

selected locations in Iraqi Kurdistan has been assessed in 2010 (4th 

International Bioinformatics and Biomedical Engineering Conference 2010) 

(Ismail and Jaafar, 2010). Heavy metals (HMs) and polycyclic aromatic 

hydrocarbons (PAHs) in various land-use soils in the city of Erbil. (Amjadian 

et al, 2016).  

Wahl et al (2000) highlights dealt with heartland, death and disability: 

corporate (mis) action, regulatory responses and the plight of Latino workers 

in the meatpacking sector. An analysis of the relationship in the Italian industry 

between occupational injuries, depend on the size and form of business Fabiano 

et al (2004) conducted an assessment of the US government's nonfatal 

workplace injuries under the count (Leigh et al, 2004).   

Concha et al (2005) set forth the methodology to study the global burden  

of certain occupational problems and injuries. Dembe et al (2005) highlighted 

the effect of overtime and long work hours in the United States. Nelson et al 
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(2005) tackled the global burden of chosen occupational diseases and risks of 

injury. 

 There were three levels (poor, reasonable and good) of perspectives and 

safety measures used by participants regarding Hazard Analysis Critical 

Control Point (HACCP), and there was no statistical correlation between 

variables and Perspectives of HACCP framework and safety measures while 

working in the factory (Aziz, 2020).  

In Duhok city, occupational exposure to lead was tested (Aldosky et al, 

2011), and the level of noise and annoyance of the industrial plants in Duhok 

city (Aldosky et al, 2014). Evaluation of the knowledge, attitudes, and quality 

of food safety in student canteens at Duhok University have been also 

measured (Aldosky et al, 2016). Finally, environmental noise in Erbil City, 

was, monitored (Aziz, 2012). There were also studies on the impact 

occupational noise exposure on blood pressure and other health aspects for 

employees in selected industrial locations in Zakho (Yousif and Ali, 2017). 

There is increasing evidence that noise in general adversely affects health, 

in particular, the cardiovascular system (Yousif and Mahdi, 2013). To find out 

the negative effects of noise, many studies have been carried out universally. 

It is important to identify hazardous noise and develop successful intervention 

and control methods to reduce or eliminate the effects of overexposure to noise 

(Green, 2014).  A study conducted on automotive factory workers found a 

significant difference of 16 mmHg in systolic blood pressure at bedtime (there 

were two exposure groups and a marginal increase in systolic blood pressure 

as a result of increased exposure to occupational noise (Yousif and Mahdi, 

2013).  
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Dental laboratories located in Duhok District, Kurdistan Region of Iraq, 

have tested the impact of noise pollution on the health of technicians (Elias et 

al, 2015). 

1.2- Health and Safety Policy 

Establishing health and safety policies is necessary because it gives the 

employer a favorable impression of the organization. These policies illustrate 

how seriously an industry takes its workers' health and safety into 

consideration. It is essential to remember all aspects of the job and tasks that 

workers must conduct when collaborating for drafting certain policies. When 

an organization looks at its workers' health and safety practices, it demonstrates 

that it cares for their well-being. Showing consideration for the employees' 

well-being shows the value put on them. This, in turn, enhances the company's 

goodwill among the employees (SAES, 2021). 

The first cooperative congress and the creation of the National Safety 

Council, according to Somers and Somers (1984), marked the beginning of the 

new safety movement. Around this time, state workmen's compensation laws 

were passed, requiring employers to pay compensation to employees who were 

injured on the job as well as cover the costs of hospitalization (Idubor and 

Oisamoje, 2013) 

1.3- Systematic Occupational Health and Safety Management 

Occupational concept of exposure may be defined as “any reasonably 

anticipated skin, eye, mucous membrane, or parenteral contact with blood or 

other studies exposure to cytomegalovirus that may result from the 

performance of an employee’s duties” (Brown, 2019).  

The voluntary prevention/compliance initiatives in the USA and 

different self-audit schemes are used to encourage employers to implement 

non-mandatory systems (ranging from promotion and sponsorship to 

compliance targeting) (Frick et al, 2000).  
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          Occupational risks impact employees and adversely affect factory 

behavior by loss of income and increasing labor costs (Leitão and Greiner, 

2016). For business managers, acquiring safety and health skills is complex 

because accident prevention can be accomplished by adopting measures to 

minimize risk exposure (Chikono, 2017). It will assess the organization's 

success against its own long-term goals and priorities and its progress in health 

and safety policy and compliance with standards (Ferrett, 2015). 

Effective regulations on workplace safety and health should refer to the 

mental state of staff, confidence and reliability (Anger et al, 2015). Strategies 

for occupational safety should be focused on a fair healthy working 

environment (Zwetsloot et al, 2017).  

1.4- Magnitude of Problems 

           Wounds and illnesses associated with employment are expensive. 

Employers spent almost $87.6 billion on workers' compensation insurance 

premiums in 2006; however, this figure constitutes just part of all work-related 

accident and sickness costs tolerated by employers, workers, and society as a 

whole, primarily because the costs of many accidents are diverted to other 

health insurance programs and most illnesses. The incidence of occupational 

injuries and diseases is much higher in developed nations. In mining, 

manufacturing, and agriculture, the highest lethal workplace injury rates are 

recorded. Many employees are exposed to occupational health and safety 

threats at work, as well as risks to environmental health and safety at home and 

elsewhere (Levy et al, 2011). 

1.5- Safety and Health 

In general, safety is equated with injury management and health with 

occupational disease and illnesses. Occupational and health and safety 

programs functionally employ industrial hygienists to monitor hazard 

exposures and experts in occupational safety to concentrate on incidents. In 

addition, protection has benefits over an illness. Short-term or acute conditions 
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are easier to assess than long-term problems, and the cause of accidents is 

easier to track than sicknesses (Zoller, 2009).  

            Government employees, trade unions, and other bodies need to achieve 

this teamwork and commitment. There has been little deliberation on work-

related health, safety, and environmental issues, but if neglected, it will cost 

enormously (Hassan, 2012). 

1.6- Specific Environmental Health Measures 

1.6.1- Housing and Health 

Housing is defined as a physical construction which provides safety, 

security and place to accommodate members living in, in addition to services 

and facilities essential for maintaining optimal health by those members. 

Overcrowding is deemed on the basis of sex separation if 2 individuals, over 

10 years of age, of the opposite sex (except spouses) are forced to sleep in the 

same place. Respiratory diseases spread by droplet infection very fast such as 

tuberculosis, measles, influenza, streptococcal throat infections, acute 

rheumatic fever, common cold, diphtheria, whooping cough, bronchitis, etc. 

Infectious diseases like scabies, impetigo, ringworm, leprosy, trachoma, 

conjunctivitis also spread. (Suryakantha, 2014). 

1.6.2- Food 

Frozen foods that have defrosted are recommended to be eliminated. It 

is possible to use refrigerated foods that have been held below 41 ° F and that 

have not been contaminated by river water or other potential harmful materials. 

It is necessary to tag food which is in bottles, plastic bags, or any other 

container other than glassware and cans, and which has been polluted with 

water, smoke, or chemicals. In order to ensure that it is correctly cast off, the 

environmental health worker can transfer the food to the landfill site (Koren 

and Bisesi, 2003). 
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1.6.3- Water 

A man can live without food for five weeks, but without water for no 

more than five days. Water is an important and predominant component of the 

protoplasm of cells. Water comprises 70% of our body weight. Water has direct 

and indirect effect on an individual's health. It serves as a way of transmitting 

many communicable diseases such as typhoid, diarrhea, viral hepatitis A, 

poliomyelitis, etc. (Suryakantha, 2014).   

1.6.4- Insect and Rodent Control 

As sewage systems are disrupted and as riverbanks are disturbed, rodents 

leave these areas and head for other sources of food and harborage. Obviously, 

after a disaster, considerable solid wastes accumulate including resources that 

can serve as a food supply for the rodents. As it is almost an impossible to 

eliminate standing water, it is essential to carry out an extensive spraying 

program. It may be necessary to use aircraft spraying in areas that are not 

readily accessible or if the area of mosquito breeding is so extensive that it 

cannot be covered by crews on the ground. Obviously, fly multiply rapidly in 

the aftermath of an emergency. (Koren and Bisesi, 2003). 

1.6.5- Sewage 

Sewage is a mixture of human excreta, urine, wash water, liquid waste 

upcoming from bathrooms and kitchen, surface water, and industrial liquid 

waste. It is dull water with unfriendly sight and smell, which if not drained and 

disposed of, and can contaminate sources of water, food and vegetables 

resulting in diseases and deaths (Suryakantha, 2014).  

Evidence of lack of compliance with the proper landfill structure, a 

management operation was reported, and recommendations for rectification 

were postulated. The Environmental Impact Assessment (EIA) conducted for 

this project has also recommended simple mitigation steps (Gardi, 2017).  
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1.6.6- Solid and Hazardous Waste 

Solid waste disposal areas can become inundated in the course of 

disasters and may therefore be useless for the disposal of additional solid waste. 

It may be necessary to move the waste to other places where it is possible to 

find temporary landfill sites or where incinerators may be available. The 

avoidance of leaching of products from landfill sites into bodies of water, as 

well as the prevention of insect and rodent issues, must be considered. To 

eradicate this potential threat, adequate special pest control protocols should be 

developed (Koren and Bisesi, 2003). 

1.6.7- Radiation 

Radiation is also an important physical environmental factor. Radiation is 

defined as a form of energy, created from a matter, in all directions, in the form 

of waves, each wave carrying an important energy or produced in the form of 

fast-moving subatomic particles or nucleotides. Such energy is emitted from a 

matter as a result of electrical induction or internal changes. The energy that is 

emitted depends upon the wave-lengths. The shorter the wave-length, bigger is 

its energy and vice versa (Suryakantha, 2014).   

1.7- Special Health Issues in the Community 

One of the most alarming and yet one of the most significant roles of 

environmental health workers is to report any nuisance cases. In general, health 

or health agency boards have the authority to obtain corrective action in cases 

of nuisances caused by filth, dangerous matters, or possible health risks. The 

specific authority may be present in the health code or may use public law 

relating to nuisance by the health department  (Koren and Bisesi, 2003). 

1.7.1- Noise 

Noise is characterized as any sound that enters the hearing organ and 

affects other senses and parts of the human body that is adverse, unpleasant, 

distracting, annoying, or hurtful. A common occupational risk was calculated 

by noise at several workstations. This is valid since the nature of most machines 
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and devices is to create tremendous noise. The sound levels of saws can be as 

high as 106 dB in the production of woodwork, for example. Noise also has 

many effects on the function of various physiological activities (Yousif and 

Mahdi, 2013). 

During the proliferation of an acoustic wave, the difference between the 

instantaneous pressure value in a medium and the static (atmospheric) pressure 

value is referred to as sound pressure, p, expressed in Pascal's. A conservative 

value equal to the sound pressure at which tones (sinusoidal vibrations) with a 

frequency of 1000-5000 Hz can be heard (as shown in figure 1.1) (Koradecka, 

2010).  

           Noise-induced hearing loss (NIHL) is a major disease affecting U.S. 

employees, with over 22 million potentially exposed to adverse noise levels, 

time-weighted average 8-hour noise exposures above 85 dB which can cause 

health effects such as temporary threshold shifts, permanent threshold shifts, 

and tinnitus. In jobs such as agriculture, mining, manufacturing, construction, 

trade, and transportation, noise exposures above 85 dB is normal. Four million 

employees are subjected to more than 85 dB every day inside these careers 

(Pierson, 2018).  

Environmental noise affects health physically, and mentally. 

Hypertension, ischemic heart disease, annoyance, sleep disruption and reduced 

work output can be caused by noise in the workplace. Performance deficits can 

lead to injuries, headaches, etc. (Yousif and Mahdi, 2013). 

 

Figure 1.1- Sound pressure and atmospheric pressure (Koradecka, 2010). 
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Noise level values; whispering – 20 to 30 dB, normal alteration – 30 to 

65 dB (Maximum higher limit is 85 dB), street traffic – 60 to 80 dB, shouting 

–about 100 dB, motor car horn, boiler factories – About 120 dB, train and 

airplane engine – About 120 dB, threshold of ache – About 140 dB, jet plane – 

about 150 dB, mechanical harm – 150–160 dB  

 

 

Figure 1.2- A public noise meter (Suryakantha, 2014). 

 

Noise is typically the sum of a large number of vibrations that are 

sinusoidal. The distribution of the frequency of these vibrations is defined as 

the noise frequency range. See figure 1.3 (Koradecka, 2010). 

 

 

Figure 1.3- The sound level meter's frequency characteristics (Koradecka, 2010). 
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1.7.2- Ventilation 

Each inner packing room shall have either a gravity ventilation system 

or a mechanical exhaust ventilation system designed to allow at least six 

periods per hour for the complete adjustment of air within the room. The 

prevention of flammable liquid fires and explosions requires ventilation 

(Reese, 2015).  

The ventilation system should be equipped with an efficient visual or 

audible warning device to signal any plant failure. The plant should be properly 

managed and records kept. The supply of fresh air per occupant does not 

usually fall below 5-8 liters per second (as shown in Figure 1.4). If there is an 

issue of particulate contamination of the entering air at the workplace following 

a risk assessment, then the air should be filtered (Mbe and Ferrett, 2016).  

Natural ventilation helps considerably if the buildings are constructed 

with sufficient open spaces around and by having large number of windows, 

preferably opening direct into the outside air. Cross ventilation means 

perforation between windows and other openings placed opposite to each 

other. Naturally, cross ventilation becomes unbearable in ‘back-to-back’ 

houses. When air is moving, it drives the air before it, lessens the pressure 

around it and causes the surrounding air to move toward it by aspiration. By 

changing the speed of the fans, ventilation can be controlled. In the industries, 

they are often employed to remove dust, gases and other pollutants. Plenum 

system (Propeller system); by centrifugal fans or high-pressure fans, fresh air 

is forced or propelled or blown into the room. This induces a positive pressure 

and displaces the ventilated air (as shown in Figure 1.5) (Suryakantha, 2014). 
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Figure 1.4- Natural ventilation in a building (Mbe and Ferrett, 2016). 

 

Figure 1.5- Propeller fan with motor (Suryakantha, 2014). 

 

 

1.7.3- Temperature and heat 

The temperature in all workplaces inside buildings must be reasonable 

during working hours (not high or low). In the Accepted Code of Practice, 

'Rational' is specified as at least 16 ° C, unless most of the work requires 

significant physical effort, in which case the temperature should be at least 13 

° C. These temperatures apply to measurements taken at working height and 

away from windows near to the workplace (Mbe and Ferrett, 2016).  
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Effective temperature is the overall impact of air temperature, air 

movement and humidity a human can sense, excluding the effect of radiation 

from the surrounding structures. A monogram shows the dry bulb temperature, 

wet bulb temperature and air velocity scales for the volunteers subjected to the 

combined effect of air temperature, air humidity and air movement was used 

in figure 1.6. Thus, by holding the other two factors, i.e. air humidity at 100% 

level and air drive at zero level, effective temperature measures the thermal 

comfort of occupants of a given area in terms of dry bulb temperature reading, 

(Pleasant and cool at 20.6 °C , comfortable and cool at 20.6-24.5 °C, 

comfortable at 25-26.7 °C, hot and uncomfortable at 27.3- 27.8 °C, extremely 

hot at 28.4 °C, and unbearably hot at 30 °C) (Suryakantha, 2014). 

 

Figure 1.6- Effective temperature/corrected effective temperature monogram for lightly 

clothed men. (Suryakantha, 2014). 

 

1.8- Safety Costs and Efficient Health Services  

Many safety and prevention practitioners use some form of the "iceberg" 

in describing these costs (see Figure 1.7). Company and financial operations 

occupations in these sectors are estimated to account for a proportion of 

industry jobs in 2020 greater than in 2010, which means that the occupational 

group is expected to rise faster than the industry. Fulfilling conventions, event 
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planners, and market research predictors and marketing experts, are expected 

to increase their share over this decade. (Lockard and Wolf, 2012). In 2007, 

the direct cost of severe work-related injuries in the United States was 

estimated by $53 billion, a sum that covers only salaries and medical expenses 

to workers whose injuries resulted in more than six days off work (Levy et al, 

2011).  

 

 

Figure 1.7- What does it cost for a work-related accident or illness? (Schneid, 2016). 

 

1.9- Physical Security and Safety 

Work physiology is a kind of human physiology that focuses on 

explaining the mechanisms that form the basis for the human body's responses 

while executing work. Baes on knowledge of these mechanisms, the behavior 

of an organisms may be expected during the execution of different types of 

work to change in response to external situations.  This allow us to adapt 

workloads and shape environmental conditions in accordance with human 

abilities (Koradecka, 2010). It is possible to generate a secure environment and 
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maintain aesthetics, but generally speaking, making security pretty is 

expensive (Truett et al, 2014).   

Hard work that merely inventory (hazard identification) at workstation 

risks should not be confused with risk assessment. Risk assessment is a more 

planned approach that consider at least a couple of variables: frequency and 

severity (Spurlock, 2018). 

1.10- Human Resources and Safety in a Unionized Environment 

The theoretical aspects of safety and health of unionized and nonunion 

operation are the same; nevertheless, the procedural implementation and 

management of the safety and health function in a unionized operation can be 

significantly different from an organization where workers are not signified by 

a labor union (Thomas and Schneid, 2019).  

1.11- Defining Danger and Risk 

After only a brief account of the body of literature on occupational safety 

and health, it becomes evident that the words danger and risk are repeatedly 

and erroneously used interchangeably. The descriptive word used in certain 

cases would encourage the reader to understand what the writer actually 

intended, and the lack of clarity in language has no significant impact 

(Spurlock, 2018).  

Hazard identification is a process controlled by management. (See 

Figure 1.8). The hazard management framework provides a structure for the 

developing healthy work practices and preparation for injury and disease 

prevention. When Hazards occurs or repeated they are considered a failure in 

the hazard management system (Reese, 2015). A particular scenario or danger 

is described as a risk. When they do happen, the circumstances that place 

organizations at risk can be so costly, many organizations employ risk 

managers (Goetsch, 2015). 
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Figure 1.8- Hazard identification is a major step in prevention (Reese, 2015). 

 

1.12- Controlling Hazards 

The hierarchy of controls is the system in which safety practitioners have 

managed risks for decades. The hierarchy is a way of expressing the categorical 

hazard management methods and the efficacy or desirability of each. Basically, 

by one of five types of controls, employers control risks: removal, substitution, 

engineering, administrative and personal protective equipment (PPE). This 

method exists until the employer has no alternative but to implement the least 

acceptable controls (as shown in Figure 1.9) (Spurlock, 2018). 

 

Figure 1.9- The controlling hazards process (Spurlock, 2018). 

 

1.13- Occupational Diseases 

In general, newly recruited workers are at a higher risk of suffering 

workplace damage relative to long-term employees. However, as a guide to 

terminating jobs, few studies have explored workplace injury. Owing to high-

paced assembly work, non-neutral working postures and extremely repetitive 

work procedures, musculoskeletal related injuries are of particular concern in 

the manufacturing industry (Huizinga, 2018).    

Occupational disease rates are much harder to measure than non-fatal 

accidents since such illnesses in self-employed people are rarely regarded as 
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occupation-related (there is no mechanism to generate a need to report).  The 

US Bureau of Labor Statistics, given these warnings, indicates a disease 

incidence of 3.1/1000. Skin disorders (56 %), cumulative trauma (14 %), and 

respiratory diseases were the top three conditions causing these illnesses (13 

%) (Donham and Thelin, 2016).  

In 2016, 13 % of all non-fatal workplace accidents and diseases that 

include days away from work is recorded in other manufacturing sectors. Of 

the 118,050 injuries that involved days away from work in 2016 in the 

manufacturing industry, 30% were musculoskeletal related injuries, including 

sprains, strains or tears (Labor, 2021).  

1.14- General Housekeeping and Use of Dust Suppressants 

Silicosis, a severe and sometimes fatal lung disease, has been shown to 

be caused by exposure to small silica particles. Construction staff who inhale 

small silica particles may be at risk of developing this illness.  If materials such 

as ceramics, concrete, masonry, rock and sand are mixed, blasted, chipped, cut, 

crushed, drilled, dumped, ground, mixed or driven on, silica dust can be 

formed. During general housekeeping operations, such as sweeping, emptying 

vacuum cleaners and using compressed air for cleaning, employees at 

construction sites can display silica dust (OSHA, 2009). 

1.15- General Industry Safety Measures 

Portable dock boards must be secured in place, either by being anchored 

or fitted with devices which, when in use, will prevent their slipping. In a 

sanitary situation, all places of occupation, corridors, storerooms and service 

rooms must be kept clean and organized. In a clean and, as far as possible, dry 

situation, the floor of any workroom must be maintained. Drainage must be 

preserved when wet processes are used, and false floors, platforms, mats, or 

other dry standing places should be established where any possible opening of 

the stairway and ladder way floor must be protected by standard railings with 

standard toe boards on all exposed edges except at the entrance (OSHA, 2015).  
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1.16- Responsibilities for Employers 

According to OSHA (2016) Employers also MUST:  

• The official OSHA Work Safety and Health is seen prominently. The 

legislation outlines rights and obligations under the OSH Act. 

• Inform staff through training, labels, alarms, color-coded systems, chemical 

information sheets and other approaches about chemical hazards. Provide 

safety training to workers in a language and vocabulary they can understand.  

• Keep detailed records of accidents and diseases associated with labor. 

Perform tests in the workplace, such as air specimen, required by some OSHA 

standards.  

• Provide the required personal protective equipment at no cost to employees. 

• Provide hearing checks or other medical tests required by the requirements 

of OSHA. Post OSHA citations and injury and illness data where labors can 

see them. 

• Notify OSHA of any work-related inpatient hospitalization, amputation or 

loss of an eye within 8 hours of a workplace death or within 24 hours. 

• Not retaliating against employers, or their right to disclose a work-related 

accident or sickness, for using their rights under the law.  

OSHA (2016) mentioned that in the informal conference and settlement: You 

can request an informal conference with the OSHA area director to issue a 

Citation and Notification of Penalty before deciding whether to file a Notice of 

Intent. This opportunity may be seized to do the following measures: 

• Get a clearer description of the cited violations; 

• Gain a more detailed understanding of the particular criteria applicable; 

• Negotiating an informal settlement deal and entering into it; 

• Discussing ways to fix breaches; 

• Discuss concerns related to planned sanctions; 

• Discuss suggested dates of abatement;  
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• Resolve contested citations and fines (thus removing the need for more 

structured arbitration processes before the Commission for Occupational 

Safety and Health Review); and 

• Gain responses to any other questions you may have to any court or agency.   

1.17- Types of Breaches 

Certain actions can be taken in case various violations happen. OSHA 

has a strategy of reducing fines for small employees and others behaving in 

good conscience while settling a penalty, if an employer has displayed either a 

deliberate disregard for the OSH Act's requirements or a simple irrelevance to 

the safety and health of employees, serious procedures that have been or are in 

use at such a place of employment unless the worker has not been aware of the 

incidence of the infringement and may not be aware of it with the exercise of 

fair diligence other-than-serious is cited in situations where the 

accident/incident or condition most likely to arise from a dangerous situation 

is not likely to cause death or serious physical harm, but is specifically and 

instantly related to employee safety and health (OSHA, 2016).  

De Minimis Circumstances are those in which a measure different from 

one defined in a standard has been adopted by an employer that has no direct 

or immediate connection to safety or health. Such cases do not lead to citations 

or fines, failure to abate there is a failure to abate violation if after the previous 

inspection, an earlier cited hazardous condition, procedure or non-complying 

equipment has not been brought into compliance, repeated an employer can be 

cited for a repeated violation if that employee has been previously cited for the 

same or substantially similar condition or threat within the last five years and 

the citation has become a final order of the commission for occupational safety 

and health evaluation (OSHRC) (OSHA, 2016). 
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1.18- Employees' Privileges 

OSHA (2015) mentioned that the employees' privileges are: 

• This legislation also offers essential rights for employees to engage in 

exercises to confirm their safety against work hazards. It discusses the rights 

of workers to: 

• File with OSHA an intimate complaint to have their workplace inspected.  

• Obtain information and training on hazards, harm prevention techniques, and 

the OSHA standards that apply to their workplace. The training must be done 

in a language and vocabulary workers can understand. 

• Check reports of work-related accidents and diseases arising in the 

workplace. 

• Receive copies of the results of tests and inspections performed to identify 

and measure workplace hazards. 

• Obtain copies of medical records for their workplace. 

• Participate in an OSHA inspection and speak to the inspector in private. 

• File a complaint with OSHA if, as a result of demanding an inspection or 

using any of their other rights under the OSH Act, their employer has retaliated 

against them.  

• If fined or replied to for working as a' whistleblower' under the additional 21 

federal laws for which OSHA has jurisdiction, file a grievance according to 

OSHA Standards: on job protection. Such requirements are designed to 

safeguard staff from a wide variety of risks. These ethics also limit the amount 

of hazardous chemicals, substances, or noise to which employees can be 

exposed. They also require the use of certain safe work practices and facilities; 

and require employers to monitor certain threats and keep records of injuries 

and illnesses in the workplace.  

  It is not possible to fully remove the risk or minimize exposure to a safe 

level in certain cases, but respirators, goggles, earplugs, gloves or other kinds 



22 

 

 
 

of personal protection equipment are sometimes used alone or in addition to 

other risk reduction steps. Owners must provide active awareness and 

instruction to employees on dangerous chemicals in their field of work. This 

instruction must be in a language and terminology that can be understood by 

laborers; maintain a current list of hazardous chemicals in the workplace; 

ensure that hazardous chemical containers are adequately labelled with the 

hazardous chemical identification and sufficient risk cautions; For each 

substance, manual workers and their representatives must provide and make 

accessible Safety Data Sheets (SDSs) (formerly known as Material Safety Data 

Sheets or MSDSs) that provide comprehensive information on chemical 

hazards, their consequences, how to avoid exposure, and emergency care when 

exposure occurs (OSHA, 2017). 

1.19- Health and Safety Environmental Respiratory Risks 

The workplace atmosphere includes risks that can be inhaled by workers 

and cause injury or disease, such as bacteria, viruses, dust, and chemicals. A 

"hierarchy of controls" is the (OSHA) and accepted by health and safety 

professionals. This implies that we begin with the most effective controls, 

eliminating risks or replacing less hazardous processes, chemicals, or products. 

Engineering controls that involve isolating the hazard and/or using specialized 

ventilation are subsequently included in the hierarchy (e.g., isolation rooms or 

laboratory hoods) ( Hammond et al, 2015). 

The risks connected with ATDs (some examples of methods used in the 

healthcare setting to control exposure to ATD pathogens). 
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Figure 1.10- Airborne droplets visible during sneezing (photo enhanced) ( Hammond et al, 

2015) 

Figure 1.11- Shows Types of Respiratory Protection. The wearer can then be 

assured that the filtering material forces inhaled air, which enables the capture 

of pollutants and reduces exposure to both large droplets and tiny infectious 

particles. ( Hammond et al, 2015). 

 

 
Figure 1.11- Types of  Respiratory Protection ( Hammond et al , 2015) 

 

1.20- Preparing Workplaces for COVID-19 

A respiratory disease caused by the SARS-CoV-2 virus is Coronavirus 

Disease 2019 (COVID-19). It has spread from China to many other countries 

around the world. Depending on the severity of the worldwide effects of 

COVID-19, outbreak conditions can affect all aspects of daily life, including 

travel, trade, tourism, food supplies, and the financial markets, including those 

growing to the level of a pandemic. This COVID-19 planning guidance was 

created by the (OSHA) based on old-style infection prevention and industrial 

hygiene practices. (OSHA, 2020a). 



24 

 

 
 

1.21- Applicable Workplace OSHA Standards and Required Protections 

As employers and labs return to work, all of the OSHA standards that 

apply to protecting workers from infection remain in place. Although covered 

employers are always accountable for complying with all applicable OSHA 

requirements, the PPE standards of the agency are always accountable (OSHA, 

2020b). 
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CHAPTER TWO 

SUBJECTS AND METHODS 

2.1-Study Design 

 A cross-sectional study was conducted to achieve the study’s objectives. 

2.2-Study Period 

The Study period was divided into several stages: Stage 1 starts from 

selecting the thesis title and study sample, and submitting the research proposal 

(from December 1st 2019 – March 1st 2020). Stage 2 was dedicated to the 

discussion of the proposal (following two months after Stage 1 due to Corona 

lock down measures). On May 1st of same year, the ethical approval was issued 

from Directorate of Health in Duhok. After that, the researcher got acceptance 

to visit the factories chosen in this study from May 10th 2020 to July 30th 2020. 

Finally, the writing process started on August 1st 2020 and ended up on March 

1st 2021. 

2.3- Setting of the Study 

The study carried out in the governorate of Duhok. The governorate of 

Duhok is divided into eight districts, Duhok district, Zawita, Amedi, Semel, 

Zakho, Sheikhan, Akre, and Bardarash. The center of Duhok Governorate in 

Iraq's Kurdistan Region is strategically situated at the crossroads of three 

countries: Iraq, Turkey, and Syria. Duhok Province has a population of around 

1.5 million people, most of whom are Kurds. [Duhok Province (DP), 2021] A 

major event that severely affected food productivity was the al-Anfal genocide 

campaign against the Kurds of Iraq, and many people were killed, imprisoned 

or forcibly moved.  Another event that affected food production in northern 

Iraq was the Oil-for-Food  Program (Aziz et al, 2011).  
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2.4- Sampling Method  

According to the statistics of the Directorate of Preventive Health Affairs 

(DPHA), Sixty large factories (the large factories was determined depend on 

the worker’s number that containing more than 20 workers) producing food-

related products were registered, and 50% (30) of these factories were selected 

to be enrolled in this study through proportionate random sampling table 2.1 

(DPHA, 2019). List of selected factories founds in appendix I. 

Table 2.1- Distribution of the selected factories according to their types 

Factory type Registered Factories No. (%) Selected factories 

Water 10 (16.7) 5 

Dairy products 12 (20.0) 7 

Soft drinks 9 (15.0) 4 

Food  29 (48.3) 14 

Total 60 (100.0) 30 

 

Dairy products include a wide range of products such as liquid milk, 

fermented milk (like yoghurt, and lebneh), cheese, butter, ghee, condensed 

milk, dry milk, cream, and whey products (FAO, 2021). 

Soft drinks include any of type of non-alcoholic beverages, such as 

carbonated, and sweetened beverages, edible acids, natural or artificial flavors, 

and sometimes juice-like fruit drinks, sports drinks, energy and vitamin water 

drinks, sweetened iced tea, Pepsi, Coca-Cola, and lemonade (Hu & Malik, 

2010). 

Food factories include other factories not listed in the above categories like 

chips, sesame, cake, doughnuts, desserts, oil, and canning.  
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These factories are distributed among five districts of the DG (Duhok, Zakho, 

Sumel, Bardarash, and Amedi). Table 2.2. shows the distance of the selected 

factories from the city center in Km which varies from 1.5-72 Km. 

Table 2.2- Distribution of the selected factories according to distance from 

city center 

District No. of factories 
Distance ranges from city center 

/Km 

Duhok 14 
1.5-12 

Zakho 9 
47-72 

Sumel 4 18-31 

Bardarash 1 60 

Amedi 2 63-65 

 

2.5- Inclusion Criteria 

The large factories that make food, and water production are included in 

the study.  

2.6- Ethical Consideration 

The study protocols were reviewed and approved by the scientific 

committee of Duhok Polytechnic University / Shekhan Technical College and 

the Ethical Committee of the General Directorate of Health in Duhok. 

2.7- Study Stages and Data Collection 

Field measurements were carried out for the food and water productions 

industries in many locations in Duhok Governorate (DG). The first stage in 

implementing the study was to visit the selected industries to notify them about 

the study and get the permission for doing the measurements. The following 

step was to collect information about the factories regarding environmental and 

occupational health and safety. To observe the harmful effects and to measure 

the noise caused by the operation of the machinery, a questionnaire was 
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developed for all factories included in this study. below the information about 

the selected samples were taken. To achieve the aims of this study, regular 

visits have been performed to observe and check the whole factory places and 

circulate questions with required evidence that confirm the answer like asking 

to attach copies about each question and also visits specific places (direct 

selling, factory management, machines and passage factory) to measure the 

sound level meter (SLM). The SLM was located in those areas mentioned 

above because workers spent most of their time in these places. The max and 

min measurements for each factory was taken twice in each place. The food 

and water production factories were selected randomly according to the 

Directorate of Preventive Health Affairs in Duhok (DPHA, 2019).  

The study started after getting permissions from Directorate of 

Preventive Health Affairs in Duhok and after getting permission from the 

management of factories before visiting the industry. After getting the 

acceptance from factory own, then precise the location of factory for visiting. 

There were general questions about industry, and the researcher raised 

questions like name of industry, location, district, distance from Duhok city 

center, year of establishment, type of industry. There were five specific types 

of food and water industries (1-water 2-dairy products 3- soft drink 4-food and 

5- other). The list of expert’s information’s was modified questionnaire. 

Appendix V 

The specific questions were as follows: - 

a.  Health and safety policy (the answers consist of three answers; yes, 

partial, and no).  

1- Does the organization have a health and safety policy? (if yes, please attach 

one copy). In this question the factory has safety and health policy (that mean 

the factory has a safety department, first aid room, safety and health real 

instructions that are the core of the industry work rules and also everyone in it 

know that policy and the work do not continue without health and safety 
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policy), every worker has a specific file for wellbeing and safety conditions 

(periodic medical examinations), health license for every employee. The 

regulations, rules, and principles that are meant to keep people safe at work and 

in public places from injury or illness, all these mentioned above related to the 

industry have safety and health section so this division has a real policy and 

practiced in a factory. 

2- Is it prepared as per guidelines of the statutory provisions?  is industry have 

copier procedures that expressed as legislative requirements for healthiness and 

protection that are essential to accept the worker to attain work such as (well-

being and safety certificate cycles, first aid, civil defense or any cycle that 

related to safety and health circumstances) for every worker. 

3- When was the safety policy declared and adopted?  at this point, is the safety 

and health policy acknowledged and assumed for everyone in the industry? the 

confirm that through the first lookout for any copier that related to OHS on the 

billboard and next select randomly the workers and asks them do you be 

acquainted with the healthiness and protection policy of the factory? if yes 

please explain some of that policy briefly. 

4- Is the policy made known to all?  to assure this point start to select randomly 

the laborers and ask them do they identify the health and safety policy of the 

industry? if the answer was yes explaining the policy. 

5- Was the safety policy scrutinized by an outside expert agency? wellbeing 

and care policy of the factory inspected by health and civil defense agencies? 

if yes please give attach a copy or report from that agency. 

6- Does it find a place in the annual report? here, inquiries are made about a 

copy of the location of the twelve-monthly report of these audited institutions, 

in which the mention of the factory and its annual evaluation of that institution 

is indicated, whether it is health, civil defense, or any other related party. 
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b-  Safety and Health Organization (Safety Department) 

7- Does the factory have a safety department? in this very clear question, 

inquiries are made about a special section of occupational health and safety at 

the factory. 

8- Does the head of the safety department/ safety officer report to the chief 

executive? Does this department have a manager? employees? a doctor? 

nurses? civil defense police and all the requirements for each branch? does this 

director of the safety and health division make reports on his department and 

about every small and large issue of health and occupational safety of the 

factory and all its employees and delivers it to the executive director of the 

factory. 

9- Does the safety officer have the power to stop the work? does the director of 

the health and safety division have full authority to stop the work of the factory 

at any moment he wants and is he able to do so? 

c- Safety Education and Training (Training) 

10- Is there any training department? this question stands so explicit if the 

factory has a training department that related health and occupational safety. 

11- Is there any program of induction training?  Is the introductory program for 

health and safety specialist training and this program is accredited by a 

developed foreign country if it is only accredited by the region and the internal 

country? 

12- Is the assessment of the trainee worker is done or not? has the trainee 

worker been evaluated for the above program? is there a copy of that program, 

schedule, attendance form, and everything related to the training course? is the 

course conducted under the supervision of specialized external bodies? have 

the course participants been given a certificate of participation and if you find 

please show me a copy of it and with the attachments for that course? 

13- Do the programs cover the plant safety rules, hazard communication, and 

any other special safety rules or procedures unique to the plant or specific 
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departments? has the database followed by the factory improved the 

capabilities of protecting health and safety in the factory, and what is the 

evidence for that? please provide us with a print of report on previous 

accidents. 

14- Are the training programs are conducted in the local language? was the 

educational wellbeing and safety program in the Kurdish language or another 

language? please provide us with a copy of the books or lectures that were 

explained to the employees who participated in this course. 

15- Are visits to safety institutions/ organizations arranged? Were there visits 

to OHS institutions during the protection and wellbeing educational program 

session? stay these visits contributors in them were receiving practical lessons 

and the answer here was yes.  

16- Are all the employees trained and what is the frequency of such training? 

this well-being and protection training database has everyone from personnel 

received it if part of them? please provide us with participant's names copies, 

certificates of participation, and the number of times of participation, each of 

them at their own time. 

d-First Aid 

17- Is there any first aid/ambulance room? have you first aid room in the 

factory with whole its supplies? please displaying it and make sure of its 

contents, space, and specialists. 

18- Are qualified/trained first aids available in each shift? now, inquiries are 

made about whether there is a trained staff specializing in first aid and has a 

recognized certificate specializing in the medical field for them to aid cases 

and accidents for all factory workers if they occur.  

19- Does all necessary first aid materials and equipment available? the 

presence of first aid room with it contains like coach, Medical feeding strap. 
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e- General Working Conditions 

(A) Housekeeping 

20- Are all the passages, floors, and stairways in good condition? in this 

question, observation and inspection were through the materials used in 

building the floor, is it a non-slip material and also a substance with anti-

microbial properties if it is only for appearance and aesthetics.  

21- Do you have the system to deal with the spillage? here, it is discussed 

whether there is a system that has been followed by the administration of 

building the plant under the supervision of organizations or institutions of 

occupational health and safety globally or regionally in establishing the spill 

system. Providing us with official books, openings, and written guides. 

22- Do you have sufficient disposable bins marked and whether these are 

suitably located? At this point, all wastebaskets are made sure whether they are 

numbered according to the waste material or not and do they bear a sign, 

number, or color to determine the type of waste that is disposed of if it is for 

all waste, meaning that it is not sorted according to the types of its material and 

if these containers are found, are each in its place Correct and appropriate. 

23- Are drip trays positioned wherever necessary? at this time, the look and 

make sure that if there are trays to keep drips when necessary, and are they 

inappropriate places and can be accessed when needed and easily.  

24- Do you have adequate localized extraction and scrubbing facilities for dust, 

fumes, and gases? (Ventilator No.). At this juncture, an inquiry is made about 

the number of air aspirators for dust, fumes, and smoke, their size and number, 

and whether they are sufficient for the factory. It is ascertained through the 

absence of dust, fumes, or smoke inside the factory and its corridors at work, 

and after that, the number and size of the vacuum are checked, as well as sorted 

according to two types, namely the wall vacuum system, and the automatic 

emptying system and calculate the number All of them separately. 
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25- Are the walkways marked and free from obstruction? now, the observation 

was done by looking at all the corridors, corridors, and halls of the factory 

machines and all places in the factory and whether they are narrow or open, 

wide enough and no any obstruction things in the passages way. 

26- Do you have any inter-departmental competition from good housekeeping? 

this question is done through the presence of departments in the factory, and 

here it is ascertained that there is competition in the housekeeping of the 

factory, and behind that, there is no competition without departments working 

in the factory.  

27- Has your organization elaborated good housekeeping practices and 

standards and made them known to the employees? at this point was the 

question about whether there is a special system for housekeeping of the 

factory and is it good and followed by other developed factories, whether they 

are external or internal in terms of diameter so that all workers in the factory 

are verified whether they know these household measures and their system, as 

well as the complete evidence here. Whoever wrote and written a manual or 

pamphlet for that housekeeping system. 

28- Are there any working conditions which make the floors slippery? if so, 

what steps are being taken to ensure that they are safe? if so, what measures 

are taken to make them safe? Is there a method or method of manufacture in 

the factory that makes the floors slippery? here, all the preparation processes 

for the materials manufactured in the factory are made sure of all places of 

preparation and all places and floors are examined for the presence of signs or 

slippery materials leaked on the floors and other flat places. 

29- Does the company have adequate measures to suppress polluting dust 

arising out of road transport? it is ascertained from this point by looking 

carefully at all the surfaces of the factory and all its places, floors, windows, 

and parents that they contain dust or remnants of dust if there are openings, 

windows, or gaps overlooking a dirt street or an area that is not paved with 
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asphalt or cement, especially when the factory overlooks Overcrowded 

transportation roads and the factory has an insufficient or defective ventilation 

system. 

(B) Noise 

30- Is there any annoying sound causing engines/ procedures? identify at this 

time, are there any machines/processes generating the noise? The noise level 

of all the machines of the factory was measured using the noise level measuring 

device that was used in this research and thus it was known if one of the 

machines was making noise if not. 

31- Was any noise study conducted? an inquiry was made about whether a 

study had been conducted on noise in the factory, if not, and if the answer was 

yes, this is confirmed by bringing us a copy of that research that was conducted. 

32- Have engineering and administrative controls been implemented to reduce 

noise exposure below the permissible limits? now, an inquiry is made about 

the existence of administrative or engineering controls that have been followed 

to reduce the noise to the permissible level, and if the answer is yes, this is 

confirmed through a copy of the processes followed in this regard.  

33- Is there a system of subjecting all those employees to periodic audiometric 

tests who work in high-level noise areas? this was confirmed by whether there 

are periodic and organized hearing examination forms for workers in the 

machine lobby and those close to the high noise level. 

34- Are the workers made aware of the ill effects of high noise? ensure that 

workers are kept away from the influence of loud noise by emphasizing the use 

of tools that reduce this noise and make it harmless, as an example of machines 

and special tools that protect workers' ears, and this assertion came through the 

follow-up of workers, especially the tools they wear. 

35- Are any personal protective equipment along with ear muffs/plugs 

provided and used? in this question, it was ascertained whether the employees 

wore noise protection earphones, or not.  
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(C) Ventilation 

36- Is natural ventilation adequate or not? Emphasizing the presence of stack 

effects as a result of changing pressure according to temperature change by 

wind pressure, as well as replacing the air emitted from industrial processes 

with fresh air. Mechanical methods utilizing air pull. 

37- Is/are dust/fumes/hot air generated in the process? Confirmation and 

research on whether there is a machine or machines that emit smoke, fumes, or 

dust when working for all the factory machines.  

38- Is there any exhaust dilution ventilation system in any section of the plant? 

it has been considered here that is there a machine or machines that work on 

petroleum fuel because they are the ones that contain the vacuum exhaust. 

39- Has there been any ventilation study carried out in the section (s) to check 

the record? now it was ascertained whether a research study was conducted on 

ventilation in the factory or any of its departments if any, and a copy of that 

study was confirmed. 

40- Are periodic/preventive maintenance of the ventilation system carried out 

and record maintained? it was ascertained by whether there is a record or book 

in which the history of the periodic maintenance system for ventilation is 

recorded and whether these campaigns are regular in time if the ventilation is 

only maintained when a technical failure occurs in the ventilation system. 

41- Does any ventilation system re-circulate the exhausted air in work areas? 

ensure carefully look at everything of air clouds, will one of them return the 

expelled air to the inside again or not. 

42- Is the work environment assessed and monitored? the emphasis here on the 

observance of all health and safety conditions, taking into account the 

permanent monitoring of the factory scene at every moment from the 

environmental aspect (physical, chemical, and biological conditions). 

43- Is personal protective equipment given to workers exposed to dust/fumes 

and gases? Provide information. Confirmation on workers who work in the 
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places of the factory that have dust, fumes, or gases, and if any, do they have 

personal protective equipment for these fumes, dust, and gases.  

(D) Illumination 

44- Was any study carried out for the assessment of illumination level? here it 

was ascertained whether a research study was conducted on assessment of 

lightening level in the factory or any of its departments if any, and a copy of 

that study was confirmed. 

45- Is there any system of periodical cleaning and replacing the lighting 

fittings/lamps to ensure that they give the intended illumination levels? ensure 

that there is a record in which all the details of the maintenance process and 

periodic follow-up are written from cleaning and installing light bulbs when 

they are weak or malfunctioning periodically and checking the level of their 

lightening used in the factory or replace it when lamps break down or become 

weak (decrease brightness level).  

46- Are the workers subject to periodic optometry tests and records 

maintained? confirmation placed here on a periodic examination of the eyes, 

and every worker who is examined is given the result of the vision examination 

and placed in the worker's file in the archive library of the workers in the 

factory, and this examination is periodic or one time only when the worker is 

accepted to work. 

f- Waste Disposal System 

47- Is identification done for various types of wastes? Here it is discussed 

whether the waste is isolated based on the type of waste or is it collected 

together in one waste bin, and if the answer is yes, then the method of sorting 

the waste according to type is checked with a waste bin for each type, with a 

special color or number for each waste bin for a special type of that waste. 

g- Personal Protective Equipment (PPE) 

48- Has a list of required PPE for each area/operation been developed and the 

required PPE made available to the workers? confirmation is there a list of the 
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names and contents of the PPE for each worker in the factory and according to 

the specialization of his work there, the list is verified and a copy of it is verified 

with checking the presence of these PPE and their use by the workers in the 

factory.  

49- Are the safety department and the workers consulted in the selection of 

PPE? Here, if the safety department is present, ensure that it is checked in the 

assortment of PPE.  

50- Have the workers been trained in the proper use of PPE? ensure that 

employees of the industry are trained on how to use the PPE. At this time, a 

copy of this training course, its history and the lectures given to the workers, 

or a book to be certified in this regard, is requested. 

51- Are the contract workers provided with the required PPE? Who is 

responsible? At this point, it is first ascertained whether there are contractual 

workers, if not, and if they are found, then it is ensured that they are provided 

with the PPE the same as what is provided to other permanent workers. 

52- Are the PPE conforming to any standard? At this juncture, it was 

ascertained whether the manufacturer followed in his choice of the PPE to the 

standard of whether it was a health or safety institution. If the answer here is 

yes, a copy of the report of the institution that supervises this choice is 

confirmed. 

h- Fire Protection 

53- Do you have a fire department? If yes, types of fire extinguishers.  At this 

point it was ascertained whether there is a special section for fire extinguishing 

in the factory and this department has a director and employees with a civil 

defense specialization and this department has all the tools and needs of civil 

defense from extinguishing fires and rescue and providing assistance for 

accidents and among these needs that they have special cars to extinguish fires 

as well as All kinds of fire extinguishers of different sizes and if the factory 

does not have this section here, the question is asked about the types of fire 
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extinguishers (dry powder, water, CO2, foam, wet chemical) that they have and 

their sizes and they are suitable for use or valid. 

54- Are all personnel conversant with the fire prevention and protection 

measures? At this time, emphasized by directing questions to the factory 

workers about how to prevent fires, how to use the fire extinguishing bottle, 

and every type in what kind of fire is used, how it can be used for fire, and from 

which side you go to extinguish the fire, what is the distance between you and 

the fire, as well as its position to hold the handle of the bottle tube extinguishes 

the fire, or an inquiry has been made here about whether all the workers in the 

factory have been trained to extinguish fires. 

55- Do you have fixed or automatic fire fighting installation(s) in any section 

of your plant? at this point, it was confirmed that there is a central system to 

extinguish fires, and that was confirmed by its full vision.  

56- Are the fire alarms adequate and free from obstruction? ensure that there is 

an alarm system for fire and its switches are distributed in all places of the 

factory, and are these switches in places not crowded, free from blockages, and 

easy to reach at a time when this was confirmed by seeing it one by one. 

57- Are the firefighting system and equipment approved, tested, and 

maintained as per relevant standards? fire extinguishing system in the factory 

has been verified and its equipment and tools are examined and certified by the 

institution by the standards and internationally advanced systems, with the 

evidence of that being mentioned. The authority that performs the inspection 

shall be sure of the books and copies that indicate that. 

58- Do you have any mutual aid scheme with any of your neighboring 

industries or any local organization(s)? Confirmed that there is any communal 

assistance program with such of bordering industries or every region 

organization and here if the answer is yes, this is confirmed by seeing evidence 

of the existence of a self-fire extinguishing system network between 
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manufacturers or between the factory and other establishments and if these 

networks do not exist, the central pipe system to extinguish fires or not. 

59- Do you have any system of color coding for all the pipelines for hazardous 

chemicals? Including marking of flow directions. Make sure do you have every 

color-coding method for wholly tubes for risky chemicals, and if the answer is 

yes, it is confirmed through direct visibility of wholly this system.  

60- Are there any safe containers for the movement of small quantities of 

hazardous chemicals? Ensure that there are safe containers for hazardous 

chemicals that carry small quantities of these dangerous substances, and if the 

answer is yes, then it is made sure to see them. 

61- Are all self-closing fire doors in good condition and free from 

obstructions? at this juncture, it was confirmed that there is an emergency self-

closing door and is it in good condition from a technical and quality point of 

view and tested to ensure its quality as well as to make sure that no materials 

are blocking the way to this door.  

62- Have all the fires/incidents been investigated and corrective actions were 

taken? it was ascertained that some accidents or fires had occurred in the 

factory, and this accident or fire was investigated and what are the correct 

measures taken after this accident or fire, with confirmation of evidence, 

reports, and photocopy books. 

2.8- Pilot Study 

A pilot study was conducted on one factory in Duhok center about two 

Kms and included 32 workers. It was performed to test the questionnaires and 

noise measurement at four places (administrative, direct selling, passages and 

machines areas) in this food industry. The researcher interviewed participants 

(workers and owners) and raised questions to get some answers. Then, answers 

and results of noise level in each area from the factory were taken to identify 

and check the needed essential equipment and utensils and best learning way 
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for starting the circulation of the questionnaire and noise measurement for the 

proposed study. 

2.8.1- Health, Safety Policy, Safety Departments, and General Working 

No health and safety policy, not any safety, training, and fire protection 

departments, there was no first aid room and an ambulance, absence of capable 

person in first aid or medical expertise, the passages, floors, and staircases were 

in good condition 50%, the spillage system was 0%, the walkways were 

obstructed 100%, and the previous study on ventilation, noise, and illumination 

levels was 0%, machine processes producing noise were 100%, engineering 

and administrative controls to reduce noise exposure below permissible limits 

were 0%, and sound level measurements that were abnormal or above normal 

(above 85 dB) were 87.5 dB at machine location only, adequate natural 

ventilation was 0%, dust/ fumes and hot air created in the process were 0%, 

periodic cleaning and replacement of lamps/lighting fittings to ensure that they 

provide desired illumination levels was 0%, sending personnel to optometry 

tests and keeping records was 0%, and identification for various types of trash 

was 0%. 

2.8.2- Personal Protective Equipment and Fire Protection  

The list of required PPE for each area/operation was developed and the 

required PPE made available to the workers was 0%, workers were trained in 

proper PPE use was 0%, contract workers were provided with required PPE 

was 0%, no one was responsible for providing PPE to workers 100%, and the 

type of fire extinguishers was dry powder bottles with CO2 bottles was 100%, 

0% were familiar with fire prevention and protection measures, 0% had fixed 

and automatic fire fighting installations throughout the factory, 0% had 

adequate and unobstructed fire alarms, 0% had firefighting systems and 

equipment approved, tested, and maintained according to relevant standards, 

and 0%, safe containers for such transportation of small quantities of hazardous 

chemicals 0%.  
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2.9- Instruments Used in the Study 

  In this study, the sound level (SL) meter was used to measure SL or to 

measure the annoying sound. It has been designed to estimate the volume level 

sensitivity of the human ear. It provides reproducible measurements for the 

sound pressure level. The SL Meter used in this study was Model SL-MS-85 

(Appendix IV). This mini-sound level detector is a digital meter for measuring 

the SL in decibels (dB). Maximum-Minimum- sign, protection of wind 

comprised and model to control of the approved annoyed sound happening on 

workplace example evaluation of the place of work engines (printers, copiers, 

etc.), device of analytical Ms-85 sound level meter, width (devices of 

analytical) 54 mm, height (devices of analytical) 157mm, depth (devices of 

analytical) 34 mm, shipping weight 1.00 Kg, product weight 0.13 Kg. Its 

accuracy = ± 0.5 dB at 25ºC. This device gives the readings with a precision of 

0.1 dB (Instructions Manual for Mini-Sound Level Meter 2007, Part No: 1210, 

Dostmann electronic GmbH 97877 Wertheim Art. No. 5020-0885). This SL 

Carl Roth GmbH+ Co.KG, D-76185 Karlsruhe, Schoemperlenstraβe 3-5. The 

measuring range for this device is 40.0 to 130.0 dB and it is the European 

standard. 

2.10- Data Analysis  

  SPSS Version 25 was used for the statistical analysis (IBM Corp., 

Armonk, New York, USA). The data were subjected to descriptive statistical 

analysis to assess the food and water production factories’ health and safety 

policy questionnaire.  

2.11- Validity of Questionnaire  

The questionnaire was evaluated by professional experts in community 

medicine and community health (Appendix V). The questionnaire was tested 

on one large factory (contained 32 workers) and was pre-tested international 

questionnaire and the researcher get it from website (internet, 2019) 
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CHAPTER THREE 

RESULTS 

3.1- Health, Safety Policy, and Safety Department  

None of the selected factories neither had a health and safety policy nor 

a safety department. There were no safety instructions and the work in these 

factories is performed without having safety or health policy, health license for 

workers, a health permit for the factory, and no extinguishers are in place. 

These measures are taken by the factory administration to avoid financial fines 

imposed by the governmental health entities and civil defense departments. 

3.2- Safety Education and Training in Factories Selected for the Study 

There is no training department, and there is no instruction or training 

program, no employee learning assessment is conducted, no programs cover 

the proposal safety rules, threat communication, and no preparation programs 

are shown in local language. Also, no schedules are set for safety basics. 

Finally, “No” response rate for the question “Are all the employees trained and 

what is the frequency of such training” was 96.7%. 

3.3- First Aid in the Selected Factories  

The qualified/trained first aids staff available in 96.7% in every shift. 

there is no ambulance or first aid apartment and no competent or expert in first 

aid, and it showed that all necessary first aid materials and equipment were not 

available in 100% of these factories. 

3.4- Housekeeping Actions in Selected Factories 

In about 80% of the selected factories, the passages, floors and the 

stairways in good condition, and the rest at poor situation, and there was a 

system for taking care of the leakage was present in 43.3% of factories. Clearly 

labeled enough non-reusable bins and suitably placed found only in 36.7% of 

factories, drip trays situated wherever needed in 20% of factories. The 

walkways clearly marked and free from obstruction in 73.3% of factories. No 
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any inter-sectorial struggle form better housekeeping noticed in all factories 

and all companies developed good practices and guidelines for housekeeping 

and made them known to the staff.  

The rate of industry established had not housekeeping procedures and 

principles unknown to the workers. Also no steps are being taken to minimize 

the hazards of slippery floor. There are operational circumstances that make 

the floor oily in about 73.3% of the selected factories, and there were no real 

steps to treat the slippery floors. The rate of organizations having sufficient 

steps to remove contaminating dust resulting from road transport was 23.3%. 

The factory which have insufficient procedures to defeat fouling sand 

ascending out from street passage was 76.7% (see Table 3.1). 
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Table 3.1- Housekeeping Actions in the Selected Factories (n= 30) 

Not 

available 

No. (%) 

Partial 

No. 

(%) 

Yes 

No. (%) 
Item Sn 

6(20) 0(0.0) 24(80) 
Are all the passages, floors, and 

stairways in good condition? 
1 

17(56.7) 0(0.0) 13(43.3) 
Do you have the system to deal with 

the spillage? 
2 

19(63.3) 0(0.0) 11(36.7) 

Do you have sufficient disposable 

bins marked and whether these are 

suitably located? 

3 

24(80) 0(0.0) 6(20) 
Are drop dishes positioned 

wherever necessary? 
4 

1(3.3) 0(0.0) 29(96.7) 

Do you have adequate localized 

extraction and scrubbing facilities 

for dust, fumes, and gases?  

5 

8(26.7) 0(0.0) 22(73.3) 
Are the walkways marked and free 

from obstruction? 
6 

30(100) 0(0.0) 0(0.0) 

Do you have any inter-

departmental competition from 

good housekeeping? 

7 

21(70) 0(0.0) 9(30) 

Has your organization elaborated 

good housekeeping practices and 

standards and made them known to 

the employees? 

8 

22(73.3) 0(0.0) 8(26.7) 
Are there any working conditions 

which make the floors slippery?  

9 

30(100) 0(0.0) 0(0.0) 

If so, what measures are taken to 

make them safe? (For slippery 

floors) 

23(76.7) 0(0.0) 7(23.3) 

Does the factory have adequate 

measures to suppress polluting dust 

arising out of road transport? 

10 
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3.5- Ventilation in the Selected Factories 

The percentage of natural ventilation was adequate, and the “Yes” 

response rate for the question about exhaust dilution ventilation system in the 

factory was 83.3%, and it was 40% for the question regarding the produced 

dust/fumes/hot air in the practice. Meanwhile, 10% had answered by “YES” to 

the question regarding the existence of recirculating exhausted air. About 

53.3% of respondents have indicated that the working environment is measured 

and monitored. There was no individual protection scheme for staff exposed to 

dust/fumes and gases in 100% of the factories. All factories staff have indicated 

that PPE are not given to PPE exposed to dust/fumes (see Table 3.2). Table 3.3 

illustrates ventilator number which were as follows; (1-10) 50%, (11-20) 

46.7% and (31 and more) 3.3%. Meanwhile, ventilation system was as follows; 

(system ventilation number 1-10) 66.7%, (system ventilation number 11-20) 

10%, no ventilation system 23.3% (as shown in Table 3.4). 
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Table 3.2- Ventilation in the Selected Factories (n=30) 

Not 

available 

No.(%) 

Partial 

No.(%) 

Yes 

No.(%) 
Item Sn 

5(16.7) 0(0.0) 25(83.3) 
Is natural ventilation adequate or 

not? 1 

18(60) 0(0.0) 12(40) 
Is/are dust/fumes/hot air generated 

in the process?  
2 

5(16.7) 0(0.0) 25(83.3) 

Is there any exhaust dilution 

ventilation system in any section 

of the plant? 

3 

30(100) 0(0.0) 0(0.0) 

Has there been any ventilation 

study carried out in the section (s) 

to check the record? 

4 

18(60) 0(0.0) 12(40) 

Are periodic/preventive 

maintenance of the ventilation 

system carried out and record 

maintained? 

5 

27(90) 0(0.0) 3(10) 

Does any ventilation system re-

circulate the exhausted air in work 

areas? 

6 

16(53.3) 0(0.0) 14(46.7) 
Is the work environment assessed 

and monitored? 
7 

30(100) 0(0.0) 0(0.0) 

Is personal protective equipment 

given to workers exposed to 

dust/fumes and gases?  

8 

 

Table 3.3- Ventilator Number in the Selected Factories(n=30) 

% No. Ventilator Number Sn 

50 15 1-10 1 

46.7 14 11-20 2 

0 0 21-30 3 

3.3 

 
1 31 and more 4 
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Table 3.4- Ventilation System in the Selected factories (n=30) 

% No. Ventilation System Sn 

66.7 20 1-10 1 

10 3 11-20 2 

23.3 7 Have not ventilation sys. 3 

 

3.6- Illumination in the Selected Factories 

The “Yes” response rate for the question regarding the episodic cleaning 

and replacing of lighting fittings/spotlights to ensure that they have the desired 

levels of brightness was 80%. The “No” response rate for the question 

regarding whether the working staff are subject to regular optometric test, and 

records maintained was (80%) (see Table 3.5). 

Table 3.5- Illumination in the Selected Factories (n=30) 

Not 

available 

No.(%) 

Partial 

No.(%) 

Yes 

No.(%) 
Item Sn 

30(100) 0(0.0) 0(0.0) 
Was any study carried out for the 

assessment of illumination level? 

1 

6(20) 0(0.0) 24(80) 

Is there any system of periodical cleaning 

and replacing the lighting fittings/lamps 

to ensure that they give the intended 

illumination levels? 

2 

29(96.7) 0(0.0) 1(3.3) 
Are the workers subject to periodic 

optometry tests and records maintained? 

3 
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3.7- Waste Disposal System in the Selected Factories 

No segregation done for various types of wastes in 96.7% of the wastes 

and it was done for only for 3.3%. 

3.8- Personal Protective Equipment in the Selected Factories 

Table 3.6. Shows personal protection equipment. About 76.7% has no 

lists for the required PPE for various departments. There was no safety 

department in all factories to advise workers about the choice of PPE and the 

employees have stayed not skilled in good use of PPE. In about 90%, the 

contract staffs are not providing with the compulsory PPE. 93.3% of the PPE 

did not conform to any standard.   

Table 3.6- Personal Protective Equipment in the Selected Factories (n=30) 

Not 

available 

No.(%) 

Partial 

No.(%) 

Yes 

No.(%) 
Item Sn 

7(23.3) 0(0.0) 23(76.7) 

Has a list of required PPE for each 

area/operation been developed and the 

required PPE made available to the 

workers? 

1 

30(100) 0(0.0) 0(0.0) 

Are the safety department and the 

workers consulted in the selection of 

PPE? 

2 

30(100) 0(0.0) 0(0.0) 
Have the workers been trained in the 

proper use of PPE? 
3 

27(90) 0(0.0) 3(10) 
Are the contract workers provided with 

the required PPE? Who is responsible?  
4 

2(6.7) 0(0.0) 28(93.3) Is the PPE conforming to any standard? 5 

 

3.9- Fire Protection in Selected Factories 

The factories not having fire protection department. About 96.7% of the 

staff are not aware of fire prevention and safety measures. The rate of 73.3% 

of factories has no fixed (automatic) fire extinguishing fixing in any sector. 

About 70% of factories have no suitable fire alarms and free from obstruction. 

The fire extinguishing system and tools accepted, tested and maintained as per 
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relevant standard in almost all selected factories. There was no any joint aid 

outline with any of the neighboring industries or local organizations. No color 

coding scheme was used for all pipelines conveying dangerous chemical 

substances, and all selected factories lack safe containers for removing small 

quantities of harmful chemicals. About 50% of factories have automatic-

closing fire doors in good circumstances. Fires and incidents were not reviewed 

and corrective steps were not taken in about 96.7% of the factories. (See Table 

3.7). 
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Table 3.7- Fire Protection in Selected Factories (n=30) 

Not 

available 

No.(%) 

Partial 

No.(%) 

Yes 

No.(%) 
Item Sn 

30(100) 0(0.0)  0(0.0) 
Do you have a fire department? 

If yes. 
1 

29(96.7) 0(0.0) 1(3.3) 

Are all personnel conversant 

with the fire prevention and 

protection measures? 

        

2 

22(73.3) 0(0.0) 8(26.7) 

Do you have fixed or 

automatic fire fighting 

installation(s) in any section of 

your plant? 

3 

21(70) 0(0.0) 9(30) 
Are the fire alarms adequate 

and free from obstruction? 
4 

0(0.0) 0(0.0) 30(100) 

Are the firefighting system and 

equipment approved, tested, 

and maintained as per relevant 

standards? 

5 

30(100) 0(0.0) 0(0.0) 

Do you have any mutual aid 

scheme with any of your 

neighboring industries or any 

local organization(s)? 

6 

30(100) 0(0.0) 0(0.0) 

Do you have any system of 

color coding for all the 

pipelines for hazardous 

chemicals? Including marking 

of flow directions. 

7 

30(100) 0(0.0) 0(0.0) 

Are there any safe containers 

for the movement of small 

quantities of hazardous 

chemicals?  

8 

15(50) 0(0.0) 15(50) 

Are all self-closing fire doors 

in good condition and free 

from obstructions? 

9 

29(96.7) 0(0.0) 1(3.3) 

Have all the fires/incidents 

been investigated and 

corrective actions were taken? 

10 
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3.10- Types of Fire Extinguishers in the Selected Factories 

The percentage of dry powder bottles with balls was 20%, dry powder 

bottles with CO2 bottles was 56.7%, CO2 bottles+ balls 3.3%, foam bottles with 

dry powder bottles with CO2 bottles was 10% (See Table 3.8).  

Table 3.8- Kinds of Firefighting in the Selected Factories 

Types of industries  

 Types of fire 

extinguishers 
Sn 

Total Food 
Soft 

Drink 

Dairy 

Products 
Water 

 

 

 

 

 

 

 

 

 

 

Count  

% of total 
 

6 

20.0% 

3 

10.0% 

0 

0.0% 

2 

6.7% 

1 

3.3% 
Dry powder bottles +balls 1 

17 

56.7% 

6 

20.0% 

4 

13.3% 

4 

13.3% 

3 

10.0% 

Dry powder bottles + CO2   

bottles  
2 

1 

3.3% 

1 

3.3% 

0 

3.3% 

0 

3.3% 

0 

3.3% 
CO2 bottles+ balls 3 

3 

10.0% 

2 

6.7% 

0 

3.3% 

0 

3.3% 

1 

3.3% 

Foam bottles + Dry 

powder bottles + CO2 

bottles 

4 

3 

10.0% 

2 

6.7% 

0 

3.3% 

1 

3.3% 

0 

3.3% 

System (Water web) + 

Dry powder bottles + CO2 

bottles + Foam bottles 

5 

30 

100.0% 

14 

46.7% 

4 

13.3% 

7 

23.3% 

5 

16.7% 
Total  

P. value = 0.847 

This is no any statistical significant between types of industries and types of 

the fire extinguishers. 

3.11- Noise in Some Factories 

The engines or procedures making noise, and there is no previous study 

about it, and about all staff of the selected factories were not subject to periodic 

audiometric tests in about 96.7% of the factories, there were no manufacturing 

and managerial controls in place to decrease noise under the allowable limit. 
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Moreover, only 10% of the employees were aware of the detrimental effects of 

elevation noise. About 96.7% of the respondents indicated that they were not 

provided with PPE and ear plugs (See table 3.9).  

Table 3.9- Noise in the Selected Factories (n=30) 

Not 

available 

No.(%) 

Partial 

No.(%) 

Yes 

No.(%) 
Item Sn 

0(0.0) 0(0.0) 30(100) 
Are there any machines/processes 

generating the noise?  
1 

30(100) 0(0.0) 0(0.0) Was any noise study conducted? 2 

29(96.7) 0(0.0) 1(3.3) 

Have engineering and administrative 

controls been implemented to reduce 

noise exposure below the permissible 

limits? 

3 

30(100) 0(0.0) 0(0.0) 

Is there a system of subjecting all those 

employees to periodic audiometric tests 

who work in high-level noise areas? 

4 

27(90) 0(0.0) 3(10) 
Are the workers made aware of the ill 

effects of high noise? 
5 

29(96.7) 0(0.0) 1(3.3) 

Are any personal protective equipment 

along with ear muffs/plugs provided and 

used? 

6 

 

3.12- Measurement of Sound Level in Factories 

The sound level at direct selling, administrative and passage factory 

places were acceptable (85 dB or less) in all factories, while at the machine 

place they are above permissible (above 85 dB) 100%. 
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CHAPTER FOUR 

DISCUSSION 

Even in large organizations that are supposed to have strong safety and 

health management systems, the responsibility for managing the workplace, 

health and safety is often delegated to a person who may not be well equipped 

to handle these issues. The hands of the individual are tied and management 

effort are limited to chairing and recommencing the safety committee (Taylor, 

2005). 

4.1- Health and Safety Policy in the Selected Factories 

  Top management should put mechanisms to define, document, and 

endorse an organization's official environmental health and safety (EHS) 

policy. The policy should explicitly define the organization's, faculty's, EHS 

personnel, and individual employees' duties and responsibilities. The intention 

should be stated in the EHS policy to: prevent accident, unfavourable, 

occupational exposures, and environmental events or alleviate both human and 

economic losses; incorporate environmental, health, and safety issues into all 

phases of operations, including laboratory discovery and development; attain 

and maintain legal and regulatory compliance and EHS performance should be 

improved on a regular basis. It should be disclosed to all employees and made 

readily available to relevant interested parties, as required (NRCRA, 2011). 

Unfortunately, none of the visited factories had any EHS policy. 

Mahmoudi et al (2014) indicates that the relative importance of the key 

elements and their related factors varies between organizational and project 

levels: at the organizational level, leadership and engagement are the most 

important elements, while risk evaluation and management are the most 

important at the project level  

Zanko and Dawson (2012) reported that there was no health and safety 

policy nor a safety department in the selected factories. So, OHS initiatives are 
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a significant priority for all major factories. For large corporations, health and 

safety policies must be in the form of a written declaration that all employees 

must be aware of.  

4.2- Safety and Health Organization (Safety Department) 

In any facility, a safety department is team consists of a wide variety of 

employees. Members should include personnel such as members of the 

Department of Protection, Department of Occupational Health/Nursing, 

Production Managers, Production Supervisors and Maintenance Workers 

(Spurlock, 2018).   

Accident and incident reports with accident prevention in mind should 

be performed (Reese, 2015). All selected factories in this study have no a safety 

department.  

4.3- Safety and Health Training in Selected Factories 

For several years, education and preparation have been regarded as 

essential elements of coordinated safety initiatives. They are more critical than 

ever in the rapidly evolving high-tech workplace today. In ensuring that all 

staff at all levels undergo the required styles and quantities of instruction, 

modern safety and health practitioners play a key role. (Goetsch, 2015).  

The current study has shown that in 96.7% of the selected factories, there 

is no training department, there is no induction training program, no evaluation 

of the trainee worker, and there are no programs covering strategy safety laws, 

threat communication, no training programs are conducted in the local 

language, and no visits are organized to safety institutions/organizations.  

4.4- First Aid and Training in Selected Factories 

The current study showed that each working shift has no first aid or 

ambulance room and no proficient trained first aid personnel. First aid coverage 

is provided for employees and the self-employed who are, and it includes all 
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premises except certain mines, offshore installations and injured or become ill 

at work. Domestic workplaces and employers must have sufficient and 

adequate equipment and facilities to enable their workers to receive first aid if 

needed  (Rowland & Day, 2003).  

4.5- Housekeeping Actions in Selected Factories 

First, the visual observation of the general appearance and housekeeping 

practices at the TSD facility may provide a good initial overall picture as to the 

safety and operation of the site (Cahill, 2001).  

Second, good housekeeping strategies will be good, including 

segregation of waste streams, inventory monitoring, control of staff, avoidance 

of spills and leaks, and improvement of scheduling. There are also 

improvements to the product, including product replacement, product 

retention, and product composition or package design changes. The redesign 

of goods or packaging decreases the material quantity or toxicity of the material 

and also helps to minimize the cost of electricity (Koren and Bisesi, 2003).  

Good housekeeping strategies including segregation of waste streams, 

inventory monitoring, control of staff, avoidance of spills and leaks, and 

improvement of scheduling. The redesign of goods or packaging decreases the 

material quantity or toxicity of the material and also helps to minimize the cost 

of electricity (Levy et al, 2011).   

4.6- Ventilation in Selected Factories 

Factory manufacturing procedures frequently generate a massive 

amount of particles; these particles often enter the air in occupied areas, posing 

a significant threat to the health of the workers (Hsu et al, 2012). According to 

Zhou et al (2007) about (113) factories in Shenzhen, China, have hazardous 

risks and (98) had excessive amounts of particulate matter. Over time, 

particulate matter exposure can lead to asthma, heart disease, laryngeal cancer, 

bronchial hyperresponsiveness, and lung cancer. Ventilation systems have a 

considerable impact on particle concentration in workplaces. Effective 
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ventilation systems can lower airborne particle concentrations to tolerable 

levels while maintaining a suitable room temperature cancer (Chien et al, 

2007). 

Dilution ventilation supplies and exhausts large amounts of air to and 

from an area or building. It usually involves large exhaust fans placed in the 

walls or roof of a building. Dilution ventilation controls pollutants generated at 

a worksite by ventilating the entire workplace (CCOHS, 2021). This study 

revealed that most of the factories had exhaust dilution ventilation systems, but 

they did not undergo periodic maintenance in most factories. The vast majority 

of factories had not recirculated ventilation system which usually provided dust 

reduction without increasing concentrations of hazardous gases (Anthony et al, 

2015). When engineering and administrative controls are neither practicable or 

effective in reducing these risks to acceptable levels, the goal is to reduce 

employee exposure to hazards. 

4.7- Illumination in Selected Factories 

Under the under reduced illumination (RI) conditions (550–490 lux), 

lighting levels were slightly lower than under the under ordinary illumination 

(OI) conditions (750–700 lux) at a height of 1100 mm from the surface. 

Compared with the OI conditions, the indoor workers (IWs') Athens Insomnia 

Scale five items (AIS-5) score was substantially improved under the RI 

conditions. For any category, there was no difference in  Athens Insomnia 

Scale three items (AIS-3) scores between conditions (Kozaki et al, 2012). 

 Compared to the bottling factory, natural or electrical lighting was 

usually lower at the iron foundry. At certain places inside the foundry, furnace 

fires or molten metal led to greater radiance  (Gomes et al, 2002).  
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4.8- Waste Disposal System in the Selected Factories 

Shekha (2011) reported that in Erbil, the solid waste generation reached 

400 tones.day-1; 12002 tones. Month-1, and capita. day-1 0.420 kg. Food 

continues to make up 76% of the production of solid waste, followed by 5%, 

4% and 3% of plastics, glass and metals respectively. 85.87% of solid waste, 

on the other hand, was theoretically recyclable and 13.79% was non-

recyclable. Income levels play an important role in the production of solid 

waste as high and medium income to low income is responsible for waste rates 

of 76.6% and 74.7%, respectively., production of papers, glasses, metals and 

plastics also increased with income levels.  

4.9- Personal Protective Equipment in the Selected Factories 

PPE is a device that creates physical barriers between a worker and 

workplace risks in order to protect them from work-related injuries and 

diseases (Tamene et al, 2020) When engineering and administrative controls 

are neither practicable or effective in reducing these risks to acceptable levels, 

the goal is to reduce employee exposure to hazards. Wet floors, falling debris, 

and everything in between are examples of hazard threats. Protective helmets, 

eye protection, high-visibility clothing, safety footwear, safety harnesses, 

hearing protection, and, in some cases, respiratory protective equipment are all 

examples of PPE (OSHA, 2021).  

Despite the importance of actually having and using PPE by all 

employees in different organizations, the majority of the analyzed industries 

did not provide their employees with the required PPE based on the factory 

worksite. Also, there is no unit of safety and employees consulted in the 

procurement of PPE, staff has not even been trained in the proper use of PPE, 

and only 10% of the working staff was provided with the necessary PPE. 

Employees may be at risk of a variety of accidents, illnesses, and disabilities. 
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Wet floors, falling debris, and everything in between are examples of hazard 

threats. Protective helmets, eye protection, high-visibility clothing, safety 

footwear, safety harnesses, hearing protection, and, in some cases, respiratory 

protective equipment are all examples of PPE (OSHA, 2021) 

4.10- Fire Protection in the Selected Factories 

Hot work should not be allowed when the sprinkler system is inoperable, 

keep floors in the hot work area cleanly swept with fuel and ignitable materials, 

dampen or cover fuel floors with sufficient protective material, cover walls, 

ceilings or open-rack flooring openings when doing hot work and suspend fire-

resistivity tarpaulins under the job. When hot work is done within three feet of 

a sprinkler, use metal sheeting or damp cloth or both, clear all flammable gases 

and liquids from the hot work area, and use lockout/tag out processes and other 

normal procedures when doing hot work in a confined space. During hot work, 

a person with only one duty should be put in the area; monitoring for and 

responding to fires immediately. This person should bring with him a properly 

rated fire extinguisher and a means of interacting with emergency responders  

(Goetsch, 2015).  

The current study found that all factories have no fire protection 

department. The percentages of fire extinguisher types were as follows; dry 

powder bottles with balls (20%), dry powder bottles with CO2 bottles (56.7%), 

foam bottles with dry powder bottles with CO2 bottles (10%), system (water 

web) with dry powder bottles with CO2 bottles with foam bottles (10%). About 

96.7% of staff concerned with fire prevention and safety were not aware of fire 

prevention and security programs, and there was no fixed (automatic) 

firefighting installation(s) 73.3% of the factories. There were no adequate fire 

alarms in about 70% of the factories. Fire alarms in only 30% were authorized, 

checked and maintained as per the relevant standard. 
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4.11- Noise and Sound Level Measurements 

The mean threshold for exposed subjects was found to be considerably 

lower than that for non-exposed subjects at all frequencies measured for 

exposed subjects aged >20 and >40 years, respectively. While for the older 

(40-49) year group, the frequency of 4 KHz was worse. The results showed 

that at each of the six frequencies tested, there was no correlation between the 

noise-exposure and the age effect (Ali et al, 2011).  

Noise pollution is widespread in industrial plants in Duhok Province, 

(factories have noise pollution above 85 dB). Most staff, managers, and factory 

owners are obviously unaware of the noise problem. No protection protocols 

or shields or procedures are in place to protect noisy machines and equipment 

from threat. Even though the laws are in effect in Iraq (The Rules of the 

Environment), the statutory activation is incomplete or ignored or completely 

unknown. Therefore, the media should play a particular role in noise pollution  

(Yousif and Mahdi, 2013).  

Seven variables were explored in the findings of questionnaire 

interviews about the psychological and physiological effects of industrial 

noise. Analytical research has been conducted on these seven factors that 

endanger the health of the worker. The number and percentage of these seven 

variables were often and occasionally, and indicate that most react to these 

seven variables. 41.11% of respondents reported headache from elevated noise 

levels at times, 44.44% reported often experiencing dizziness during or after 

work due to high noise levels, 41.11% reported disrupting their peace of mind, 

47.78% always reported nervousness, 48.89% reported always feeling anxious 

at work in a noisy environment, 35.56% reported sometimes having speech 

interference, and 43.33%  reported always having insomnia  (Aldosky et al, 

2014).  
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In all units of the foundry, the sound pressure levels were around 85 dB 

(8 hour exposure TLV), being the maximum (100 dB) in the casting area  

(Gomes et al, 2002).  

The current study has shown that 96.7% of respondents said that there is 

no engineering and administrative controls being implement to reduce noise to 

the acceptable limit. About 90% the staff have mentioned that they are not 

aware of the ill effects of high noise, no personal protective equipment along 

with ear muffs/plugs supplied and used 96.7% of the staff. The percentage of 

sound level at direct sales, administrative and passage factory locations was 

100% average (85 dB or less), the system location was 100% above normal 

(above 85 dB). 

4.12- Study Limitations  

Because there is no regulation governing occupational health and safety, 

businesses are not obligated to collect and disclose data efficiently and on a 

regular basis. The workers are not investigated, and the factory owners refuse 

to allow visitors to see some key areas of the factory for their own reasons, 

which has an impact on the study's findings. There is no data explicitly related 

to occupational health and safety in food and water producing industries; 

instead, there is a comprehensive data set that covers all manufacturing 

industries. The majority of the research on the internet have a very tiny sample 

size. Because international papers and articles are published on the internet, 

factories do not reveal their identities, which may have an impact on their 

business. 
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                                             CHAPTER FIVE 

                        CONCLUSIONS AND RECOMMENDATIONS 

5.1-Conclusions 

This study concluded the following: 

1- This study showed that the level of the occupational health and safety 

measures are generally low in Duhok’s food and water production factories. 

2- There is no health and safety policy and there was no safety, fire protection 

and safety education training departments. Also, no ambulance/ first aid room 

or section and there are no safety training programs in food and water 

production factories.  

3-  There is neither any training department nor facility in any factory or did 

any staff undergo training courses regarding safety rules 

4-  There is no ambulance or first aid unit. The majority of factories had enough 

dust, fume, and gas evacuation and cleaning facilities. Only one-third of 

factories had good housekeeping policies and procedures, and made them 

acknowledged to the employees. 

5- The vast majority of factories had adequate natural ventilation and an 

exhaust dilution ventilation system. No PPE was given to workers exposed to 

dust and fumes. Each country should develop OSH; a comprehensive 

countrywide program focused on accident prevention that happens while 

working.  

6- The strategy would decrease the outlays associated with workplace mishaps 

and improve productivity by reducing the sources of critical hazards in 

workplaces. The factories need to build a safety department suitable for the size 

and strength of the environmental safety and health department. 

7-  It demands enough people to perform their jobs effectively, while too many 

people would be an additional burden on the industry. The usage of PPE should 

be made mandatory. 
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5.2-Recommendations 

1- Each country should develop OHS plan, a comprehensive countrywide 

program focused on accident prevention that happens while working.  

2- The factories need to have safety department with a suitable size and strength 

of environmental safety and health department.  

3-  It should be made mandatory to use personal protective equipment. Every 

employee should understand how to wear them.  

4-  Employers should give workers and supervisors the required guidance and 

preparation, taking into account the type of job they do or appointed for. 

Workers should know the protocol for reporting accidents, and protect 

themselves against workplace threats.  

5- In the future, other studies are recommended about the effects of noise, 

lighting and ventilation, and how to prevent fires and natural and industrial 

disasters, Regular examinations have to be followed, conducting other checks, 

including skin and nose swabs detects for Salmonella bacteria especially in 

these factories, hearing degree examination and all other body examinations.  

Special documents for each worker have to be kept which include information 

about their safety and health.  

6- Focusing on training courses on extinguishing fires and dealing with natural 

and preventing industrial disasters, as well as conducting first aid courses under 

the supervision of specialists who oversee and educate staff on these courses. 
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Appendix (I) 

 Information about factories selected for this study 

 



 

II 
 

Appendix II 

(Questionnaire) 

Evaluation of Health and Environmental Safety of Food and Water 

Production Factories in Duhok Governorate. 

Name of the industry:  

Location: City:                                                                   district: 

Distance from Duhok city:           Km        Year of establishment: 

Type of the industry :1-water / 2-dairy products / 3-soft drink /4-food /5-other 

Total No. of Employees:                        permanent:                     temporary:  

No. of Employees Working in Hazardous Operations:   permanent:         

temporary                                                                No. of administrative staff: 

HEALTH AND SAFETY POLICY YES Partial NO 

1. Does the organization have a health and safety policy? 

(if yes, please attach one copy) 

   

2. Is it prepared as per guidelines of the statutory 

provisions? 

   

3. When was the safety policy declared and adopted?    

4. Is the policy made known to all?    

5. Was the safety policy scrutinized by outside expert 

agency? 

   

6. Does it find a place in the annual report?    

SAFETY & HEALTH ORGANIZATION    

(A) Safety Department    

7. Does the factory have a safety department?    

8. Does the head of safety department/ safety officer 

report to the chief executive? 

   

9. Does the safety officer has power to stop the work    

SAFETY EDUCATION AND TRAINING    

(A) Training    

10. Is there any training department?    

11. Is there any program of induction training?    

12. Is the assessment of the trainee worker is done or not?    

13. Do the programs cover the plant safety rules, hazard 

communication and any other special safety rules or 

   



 

III 
 

procedures unique to the plant or specific departments? 

14. Are the training programs are conducted in the local 

language? 

   

15. Are visits to safety institutions/ organizations arranged?    

16. Are all the employees trained and what is the frequency 

of such training? 

   

FIRST AID    

17. Is there any first aid/ambulance room?    

18. Are qualified/trained first aids available in each shift?    

 19. Does all necessary first aid materials and equipment 

available? 

   

GENERAL WORKING CONDITION    

(A) Housekeeping    

20. Are all the passages, floors and the stairways in good 

condition? 

   

21. Do you have the system to deal with the spillage?    

22. Do you have sufficient disposable bins clearly marked 

and whether these are suitably located? 

   

23. Are drip trays positioned wherever necessary?    

24. Do you have adequate localized extraction and 

scrubbing facilities for dust, fumes and gases?  

   

25. Are the walkways clearly marked and free from 

obstruction? 

   

26. Do you have any inter-departmental competition form 

good housekeeping? 

   

27. Has your organization elaborated good housekeeping 

practices and standards and made them known to the 

employees? 

   

28. Are there any working conditions which make the 

floors slippery? If so, what measures are taken to make 

them safe? 

   

29. Does the factory have adequate measures to suppress 

polluting dust arising out from road transport? 

   

(B) Noise    

30. Are there any machines/processes generating noise?     

31. Was any noise study conducted?    



 

IV 
 

32. Have engineering and administrative controls been 

implemented to reduce noise exposure below the 

permissible limits? 

   

33. Is there a system of subjecting all those employees to 

periodic audiometric test who work in high level noise 

areas? 

   

34. Are the workers made aware of the ill-effects of high 

noise? 

   

35. Are any personal protective equipment along with ear 

muffs/plugs provided and used? 

   

(C) Ventilation    

36. Is natural ventilation adequate or not?    

37. Is/are dust/fumes/hot air generated in the process?    

38. Is there any exhaust dilution ventilation system in any 

section of the plant? 

   

39. Has there been any ventilation study carried out in the 

section (s) to check the record? 

   

40. Are periodic/preventive maintenance of ventilation 

system carried out and record maintained? 

   

41. Does any ventilation system re-circulate the exhausted 

air in work areas? 

   

42. Is the work environment assessed and monitored?    

43. Are personal protective equipment given to workers 

exposed to dust/fumes and gases?  

   

(D) Illumination    

44. Was any study carried out for the assessment of 

illumination level? 

   

45. Is there any system of periodical cleaning and replacing 

the lighting fittings/lamps in order to ensure that they give 

the intended illumination levels? 

   

46. Are the workers subject to periodic optometry tests and 

records maintained? 

   

WASTE DISPOSAL SYSTEM    

47. Is identification done for various types of wastes?     

PERSONAL PROTECTIVE EQUIPMENT (PPE)    

48. Has a list of required PPE for each area / operation 

been developed and the required PPE made available to the 

workers? 

   

49. Are the safety department and the workers consulted in 

the selection of PPE? 

   

50. Have the workers been trained in proper use of PPE?    



 

V 
 

51. Are the contract workers provided with the required 

PPE? Who is responsible?  

   

52. Are the PPE conform to any standard?     

FIRE PROTECTION    

53. Do you have fire department? If yes,  types of fire 

extinguishers  

   

54. Are all personnel conversant with the fire prevention 

and protection measures? 

   

55. Do you have fixed or automatic fire fighting 

installation(s) in any section of your plant? 

   

56. Are the fire alarms adequate and free from obstruction?    

57. Are the firefighting system and equipment approved, 

tested and maintained as per relevant standard? 

   

58. Do you have any mutual aid scheme with any of your 

neighboring industry or any local organization(s)? 

   

59. Do you have any system of color coding for all the 

pipelines for hazardous chemical? Including marking of 

flow directions. 

   

60. Are there any safe containers of the movement of small 

quantities of hazardous chemicals?  

   

61. Are all self-closing fire doors in good conditions and 

free from obstructions? 

   

62. Have all the fires/incidents been investigated and 

corrective actions taken? 
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Appendix (III) 

Ethical approval 
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Appendix (IV) 

Sound Level Meter was used in this study. Model SL-MS-85. 
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Appendix (V) 

Experts information’s were assessing and modifying questionnaire 

Name  Scientific 

name 

Specialize University  

1-Dr. Samim Ahmed 

Al-Dabbagh 

Professor Community Medicine Duhok 

2- Dr. Qayssar Sahib 

Al-Habib  

Professor Community Medicine Duhok 

3- Dr. Alaa Noori 

Sarkees 

Assistance 

Professor  

Community Health 

Nursing 

Duhok 

 

 



 

 

 الخالصة

يعد االفتقار إلى استراتيجيات الصحة والسالمة المهنية المطلوبة كان سببًا الستمرار   الخلفية والهدف:

  مواقع ال  ارتفاع حوادث مكان العمل في معامل الغذاء وإنتاج المياه ، مما يجعل هذا القطاع أحد أكثر

خطورة في جميع أنحاء العالم. تم إجراء البحث الحالي لدراسة درجة تنفيذ إجراءات الصحة والسالمة 

 المهنية والبيئية في المصانع المختارة. 

تم اختيار ثالثين مصنعا للغذاء    الطريقة: باستخدام عينة عنقودية عشوائية.  تم إجراء دراسة مقطعية 

والماء في محافظة دهوك بشكل عشوائي. تمت زيارة كل معمل على حدى باستخدام استبيان منظم تم  

ممر  اختباره مسبقًا وقياس مستوى الضوضاء في أربعة أماكن: مكان البيع ، ومكان اإلدارة ، ومكان  

 المعمل ومكان المحركات ، وتقييم ومراقبة إجراءات الصحة والسالمة البيئية في المعمل.

كشفت الدراسة عدم وجود لسياسة الصحة والسالمة المهنية وال يوجد أقسام للصحة والسالمة   النتائج:

وال يوجد طاقم   والتدريب  والحماية من الحرائق. لم تكن هناك سيارة إسعاف أو غرفة لإلسعافات األولية

بنسبة   للعاملين  الالزمة  الشخصية  الحماية  معدات  توفير  تم  العامة.  بالصحة  أو خبير  ٪. 76.7طبي  

٪. النظام إطفاء الحرائق  3.3الموظفون الذين كانوا على دراية بإجراءات الوقاية من الحرائق والسالمة  

٪. كان  10كربون مع قناني الرغوة كانت )شبكة المياه( ، قناني المسحوق الجاف ،قناني ثاني أوكسيد ال

٪ في  100ديسيبل(    85مستوى الصوت )الضوضاء( في مكان المكائن أعلى من المتوسط )أعلى من  

 هذه المصانع التي تم اختيارها. 

أن  االستنتاجات: الدراسة  ا  أظهرت هذه  المهنية بشكل عام متدني في  مستوى قياس  لصحة والسالمة 

األغذية   دهوك.مصانع  المياه في محافظة  لديه  وانتاج  ليس  المختارة  المصانع  للصحة  جميع  ا سياسة 

سعافات أولية. الغالبية العظمى الوجد سيارة إسعاف أو وحدة إيلسالمة. ال  خاص باوالسالمة وال قسم  

لتخفيف   تهوية  تهوية طبيعية كافية ونظام  لديها  المصانع  يتم إعطاء أي معدات  من  لم  ية وقاالالعادم. 

  الشخصية للعمال المعرضين للغبار واألبخرة.

  

 

 

 

 

 

 

 



 

 

 راق ـــــــالع ـــوردستان ـــــــــيم كــــــــومة اقلــــــكح

 لمي ــــــحث العـي والبـــــــــيم العالــــــــــوزارة التعل

 ةــــــــــــــوك التقنيــــــــــــــــــــعة دهــــــــــــــــجام

 خان ـــفي شي والطبيــــة حيةـــالص ات ــــة التقنيـــــكلي

 

 

 

 

 تقويم الصحة والسالمة البيئية لمعامل انتاج األغذية والماء في محافظة دهوك 

 

 نء م زكج ةك التقىيوده  ةفي الشيخان جامع والطبية  ةالصحي ات التقىي  ة كليمجلس الى  ةمد مقة رسال

 ت متطلبا

المجتمع  ةشهادة الماجستير في صحيل ن  

 

 من قبل 

 خيرهللا خديده بيبو 

 بكالوريوس علوم تمريض 

 

 بأشراف 

 االستاذ المساعد 

عبد الرحمن الدكتور مسعود عبدالكريم  

 اخصائي طب المجتمع 
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 بوختة

ثيشةيى يا ثيَتفى بوية  تراتيجييَن تةندروستى وسةالمةتى  دهيَتة هةذمارتن كيَمبوونا ئس  ثةيَشةكى وئةنجامةكان:

سيَكتةر دبيتة  ئةطةرَى بةردةواميا رويدانا ل جهَى كارى ل كارطةهيَن خوارنَى و بةرهمئينانا ئاظَى, كو ئةظ  

خواندنا ثلة   ئيَك ذ بارابتر ذ كرداريَن ترسناك ل سةرانسةرى جيهانَى. ئةظ ظةكولينا نها هاتية ئةنجام دان بوَ 

 ثيَشةيى و ذينطةهَى ل كارطةهيَن هاتينة دةست نيشانكرن.  رابوونيَن تةندروستى و سةالمةتىجَى بة جَى كرنا بيَ 

كةرتةيَى هاتة ئةنجام دان ب كارئينانا نموونةكة ئوشى يَى كورانة هاتة دةست  ظةكولينةكة     ريَكيَن ظةكوليَنى:

يَك و ثيَك ئةوا هاتية بشكنين  نيشانكرن. سةرةدانا هةر كارطةهةكَى هاتة دان ب كارئينانا راثرسينةكة ب ر

هَى فروتنَى  ثيشوةخت و ثيظانا ئاستَى قةلةبالغى دةنطى ل ضار جيها: جهَى ثةيرةواكارى وجهَى كارطيَرى وج

   ذينطةهَى ل كارطةهَى. ن تةندروستى وسةالمةتىوجهَى ماكينا, هةلسةنطاندن وضاظديَريا ثيَرابوونيَ 

وسةالمةتىظةكولين  ئةنجامةكان: تةندروستى  سياسةتا  نةبوونا  ب  دياركر  بَو    َى  بةشان  نةبوونا  و  ثيَشةيى 

و راهيَنانا و ثاراستن ذ ئاكربةربوونَى. نةبوونا ئوتوومبلى يا هةوارهاتن يان ذورةكَى   ىَ يتةندروستى وسةالمةت

ثةيداكرنا ئاميريَن    يَمةكا تةندروستى يان شةرةزايةكى تةندروستيا طشتى.بَو ضارةسةريا دةستثيَكى و نةبوونا ت

اناهى هةى ثيَرابوونيَن ثاراستنَى ذ  زفةرمانبةريَن  .%76,7كةساتى ييَن ثيَتظى بَو كريكاران ب ريَذا  ستنااثار

سةالمةتيىَ  و  هةرشيَن  3,3  ئاكربةربوونَى  بوتليَن  ئاظَى(,  )تورا  ئاكربةربوونَى  ظةمراندنا   سيستةمَى   .%

%. ئاستَى دةنطى بةرزتربو ذ ئاستَى ناظنجى  10ذ    هةشك, بوتليَن دووا ئوكسيدَى كاربونَى دطةل بوتليَن كةظىَ 

 ديسيبل(.  85)بةرزتر ذ 

يا  ةرئةنجام:  د شيَوةيةكى طشتى  ثيشةيى ب  و سةالمةتيا  تةندروستى  ثيظانا  ئاستَى  دياركر  ئةظَى خواندنَى 

دابةزى ل كارطةهيَن خوارنَى وبةرهةم ئينانا ئاظَى ل ثاريَزطةها دهوكَى. هةمى كارطةهيَن هاتينة هةلبذارتن  

تايبةت ب سةالمةتيَى ظة و ئومبوالنس و ضَو سياسةت نينن بَو تةندروستيى و سةالمةتيَى, وهةروةسا بةشَى  

هةوارهاتنا   بَو  يةكا  باخوشكرنَى  سيستومَى  و  هةنة  سروشتى  باخوشكرنا  كارطةهان  يا  بتر  نينن.  دةسثيَكَى 

 كيَمكرنا ديكولَى. ضَو كةل و ثةليَن ثاراستنا كةسى بَو كريَكاران ييَن توشى تَوز و بوخارَى نة هاتينة دان. 

 

 

 يراقـــــع  -ورستانىــــــــــــــــــــما كــــةريــــومةتا هـــــكح

 تىــــــن زانسواينيَ ـــــــةكظواندنا باال و ــــــا خــــوةزارت

 وك ـــــــــــــــــــــــــــــــنيك يا دهـــــيتةكـــــــــــولـــــويا بــــــــــــزانك

 خان ـــَ شي -شكىوثز تىـ ةكنيكى تةندروســا تذ وليـك

 

ارنى  و   خوَ  بةرهةم ئينانا ئاهيَن كارطةهيَن روستى و سةالمةتى ذينطةهى ياهةلسةنطاندنا تةند 

 اظى ل ثاريَزطةها دهَوكىَ ئ

 

شيَخان زانكَويا ثوليتةكنيكى   -وثزشكى  كوليَذا تةكنيكى تةندروستىبَو ئةنجوومةنى ثيَشكيَشى نامةيةك 

يا دهوك وةك بةشةك ذ ثيَتظيَن ثيَويستى بَو بدةست ظةئينانا باوةرناما ماستةرى ل بوارَى تةندروستى  

 كومةل 

 

 ذ اليَى قوتابى 

 خيرهللا خديدة بيبو 

 



 

 

 ب سةرثةرشتيا 

 د.مسعود عبدالكريم عبدالرحمن 

 برَوفيسورى هاريكار  
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