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[bookmark: _Toc136751898]ABSTRACT
Background: Medical laboratory personnel are exposed to various occupational risks, especially during the COVID-19 pandemic. Their role in testing COVID-19 patients puts them at risk of contracting the virus while handling specimens. This study aimed to assess the occupational health and safety practices of frontline medical laboratory staff in COVID-19 testing labortories in Ghana's Bono region.
Methods: A cross-sectional study was conducted using purposive sampling among medical laboratory staff at five COVID-19 testing centers in the Bono region. Checklists, interview schedules, and structured questionnaires were used for data collection. Data analysis was performed using SPSS 20.
Results: The study included 137 participants, with 85 (62.0%) aged between 21 and 30. Males constituted 96(70.1%) whiles females constituted 41(29.9%)of the participants. Among the respondents, 55% reported having been infected with COVID-19 before vaccination, 30% after vaccination, and 15% both before and after immunization. The majority of participants (93%) emphasized the importance of adhering to occupational health and safety procedures. Furthermore, 97% believed that standard operating procedures should be regularly reviewed, and 91% agreed that rewards should be provided for following safety protocols.
Conclusion: The study revealed a positive attitude toward adherence to occupational health and safety protocols among frontline medical laboratory staff in COVID-19 testing centers in the Bono region of Ghana.
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[bookmark: _Toc136751900]1.0 INTRODUCTION
[bookmark: _Toc136751901]1.1 Background
Occupational health and safety is a crucial concern in order to ensure the maximum level of physical, mental, and social well-being for workers in all job activities (Zone et al., 2021). Creating a healthy workplace is essential to protect and promote the health and safety of individuals, as defined by the  (Ghana Labour Act, 2003). In the healthcare sector, workers face numerous biological and non-biological hazards, making it one of the most dangerous working environments (Tawiah & Baffour, 2022). The emergence of the Covid-19 pandemic has further intensified public health concerns globally, with the World Health Organization declaring it a pandemic (WHO, 2022b). The virus has caused a significant number of deaths and infections worldwide, including in Sub-Saharan Africa and particularly Ghana. Healthcare professionals, who are at the forefront of the fight against the pandemic, are particularly vulnerable to contracting the virus, putting their safety, health, and lives at risk (Aram et al., 2022; Dzando et al., 2021).
The Covid-19 pandemic has led to a high number of infections among healthcare workers globally, including in Africa and Ghana (Agbozo & Jahn, 2021; Kanligi et al., 2022). The pandemic has created an urgent need to prioritize the safety of healthcare workers in the global response. Tragically, many healthcare personnel, including laboratory staff, have contracted Covid-19 infections and lost their lives (Gupta et al., 2021; Razu et al., 2021). The pandemic's impact on healthcare systems and the resulting risks have led to healthcare professionals quitting their jobs due to the fear of acquiring the illness at work (Gupta et al., 2021). Beyond the specific risks posed by Covid-19, healthcare workers also face other hazards, such as needle sticks, back injuries, allergies, violence, and stress, which necessitate protection in the workplace (Razu et al., 2021).
Frontline medical laboratory staff play a critical role in the management of Covid-19 patients and are exposed to direct or indirect risks of contracting the virus. Providing them with the necessary information, tools, and biosafety practices is crucial to safeguard their health and well-being (Tosin et al., 2021). Moreover, accidents at work can have a significant impact on the mental health of workers and those who witness such events. Ensuring employees' health and safety is important for individuals and their families and has financial repercussions for both the victims and their employers (Gupta et al., 2021).
This study aims to evaluate the occupational health and safety practices among frontline medical laboratory staff in the Covid-19 testing centers in the Bono region of Ghana. The findings of this study will contribute to enhancing the overall occupational health and safety of healthcare workers and provide valuable insights for improving practices in the fight against the pandemic.
[bookmark: _Toc136751902]1.2 Problem Statement
Around 59 million individuals worldwide, or about 12% of the working population, work in healthcare institutions and are at risk from occupational risks (Appiagyei et al., 2021). According to the International Labour Organization, occupational risks are to blame for millions of illnesses and accidents that affect healthcare professionals on the job. Occupational hazards cause health and safety risks that affect the economy and cost the world's annual gross domestic product over 2.8 trillion dollars (Huei et al., 2020).Over 400,000 new cases of occupational illness or diseases are reported each year, and an estimated 100,000 people lost their lives as a result of workplace accidents and illnesses (Awudu, 2018)
Due to the massive emigration of qualified professionals, challenging working circumstances, low pay, low motivation, and a high burden of infectious diseases, sub-Saharan Africa is experiencing a human resource crunch. According to the evidence, occupational risks that include chemical, biological, physical, and psychosocial are routinely exposed to by healthcare personnel. They interact with patients regularly, exposing them to illnesses (Ndejjo et al., 2015).
Generally, laboratory staff are faced with several occupational health hazards in their daily activities, which put their health and safety at risk when adequate preventive protective measures are not looked at in the workplace. Medical laboratory staff among healthcare workers is exposed to numerous hazards and risks from human samples, spills, broken glass, infectious aerosol, cuts from sharp objects, needle stick injuries, centrifuge accidents, and chemical substances. For instance, medical laboratory staff were thought to have a high prevalence of laboratory-acquired tuberculosis infection (Alshalani & Salama, 2019). Findings indicate that, annually approximately 3 million health workers globally are exposed to blood-borne pathogens as a result of needle prick injuries. Out of which 2 million of them are exposed to biological Hazards (Awudu, 2018). 
Since the fight against the Covid -19 pandemic began, thousands of healthcare workers have been infected, with many paying the ultimate price with their lives in cause to provide healthcare services to COVID-19 patients. Many are either in quarantine or isolation and many are also working in fear of the virus and under poor conditions. The exposure to COVID-19 is generally higher for healthcare workers as a result of increased hospitalization, long-time exposure, failure to implement effective personal protection, shortage of personal protective equipment, lack of training, supervision, and monitoring of infection prevention and control mechanisms (Hussen, 2021; Itodo et al., 2020).
In response to the pandemic, guidelines on case management of covid-19, antigen testing, and emergency preparedness and response developed by the Ministry of Health (MOH) with support from the Ghana Health and the World Health Organization have guided the prevention, control, and management of the infection in Ghana. To minimize infections in healthcare settings, the MOH recommended that healthcare workers apply standard and transmission-based infection prevention precautions consistently to all patients - symptomatic and asymptomatic alike - across all levels of healthcare. This guide emphasizes that to reduce infections in the healthcare domain, healthcare workers should frequently adopt standard and transmission-based infection prevention precautions for all patients across all levels of healthcare (Agbozo & Jahn, 2021). 
 Despite the Ministry of Health guideline, by mid-April 2021, over 9100 confirmed cases of 
Covid-19 was recorded with 766 deaths, and over 2000 healthcare workers were infected with the disease with 6 confirmed deaths in Ghana (Afulani, 2021). Data from the Bono region health 
According to a directorate, 612 healthcare professionals have the Covid-19 virus as of August 16, 2022. Health workers' Covid-19 infection instances grew from 260 cases in 2020 to 267 cases in 2021, and as of August 16, 5:20 PM CE, 612 cases of healthcare workers have contracted the virus in the Bono area, according to a report from the Bono health directorate. 
Since the start of the Covid-19 battle, testing has only been conducted at two facilities in Ghana: 
Noguchi Memorial Medical Research Institute and Kumasi Centre for Collaborative Research. Now, testing has been decentralised into regional laboratories, with the Bono region having five testing Centers. Due to the number of cases reported on regional bases, hospital laboratories where converted into Covid testing centres. 
Since no research has been done on this crucial topic, the goal of this study was to evaluate the occupational health and safety procedures among frontline medical laboratory workers at the Covid-19 clinics in the Bono area of Ghana. 
[bookmark: _Toc136751903]1.3 Justification Statement 
 Most of the working lives of laboratory employees are spent there. Their employment offers individuals financial, social, and psychological experiences that support mental health. To offer a safe and decent working environment for the workers, the workspace should be as risk free as feasible. However, innumerable illnesses, injuries, property losses, and fatalities occur in varied laboratory settings. There are currently not enough published studies on assessing occupational health and safety among frontline medical laboratory staff in Ghana’s various Covid-19 testing centers. 
Findings from this study aims to provide a valuable reference to the scientific community and body of knowledge at large for enhancing the occupational health and safety of medical laboratory staff working particularly in the Covid -19 testing Centres. 
[bookmark: _Toc136751904]1.4 General objective 
The study aimed to assess occupational health and safety practices among frontline medical laboratory staff in the Covid-19 testing Centres in the Bono region of Ghana. 
[bookmark: _Toc136751905]1.5 Specific Objectives 
1. To assess the attitudes of medical laboratory staff in the various Covid -19 testing centers towards occupational safety 
1. To determine the availability of Personnel Protective Equipment (PPEs). 
1. To ascertain the safety measures in place for the medical laboratory Staff in the various 
Covid-19 testing Centres. 
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[bookmark: _Toc136751907]2.0 LITERATURE REVIEW
[bookmark: _Toc136751908]2.1 Introduction
The increased risks of disease emergence, re-emergence, spread, and persistence are attributed to various factors such as climate change, biodiversity loss, pollution, habitat destruction, changing land use, ecological dynamics, and human dynamics (Ministry of Health, 2020).
The Middle East respiratory syndrome (MERSCoV) outbreak in 2003 and the severe acute respiratory syndrome (SARS) epidemic in 2012 were both caused by coronaviruses, which were first discovered in the 1960s (Azer, 2020).
 In December 2019, a novel coronavirus, later named COVID-19 by the World Health Organization (WHO), was identified in Wuhan, China (Carolina et al., 2020; Hussen, 2021; Itodo et al., 2020). COVID-19 has placed a significant strain on hospital infrastructure, particularly in low- and middle-income nations with limited resources and healthcare systems (Rutayisire et al., 2020).
By July 2020, over 15 million cases and 618,000 fatalities were reported globally, with significant impacts on countries like the United Kingdom, United States, and ethnic minority communities (Nguyen et al., 2020).
In Ghana, COVID-19 was identified on March 12, 2020, and as of June 29, 2021, a total of 95,476 laboratory-confirmed infections had been reported (Agbozo & Jahn, 2021). Healthcare workers have been particularly affected by COVID-19, and the lack of personal protective equipment and adequate training poses challenges in sub-Saharan Africa and other regions (Dubbink, 2020). Occupational health and safety risks in healthcare settings are a major concern, with hospital employees being at high risk of illnesses and injuries (Awudu, 2018).
Insufficient application of safety management systems has resulted in catastrophic incidents in various industries (Liu et al., 2020). Healthcare workers, accounting for approximately 12% of the global workforce, are exposed to occupational dangers, leading to a significant number of cases and deaths each year (Awudu, 2018; Fata et al., 2021; Huei et al., 2020). 
Increased hospitalization and inadequate protective measures have further exposed healthcare workers to COVID-19 (Hussen, 2021; Itodo et al., 2020). Medical laboratory workers also face risks, as they handle hazardous materials and may be exposed to infectious diseases (Alshalaniet al., 2019; Fridah et al., 2018). Processing respiratory specimens in laboratories poses a considerable risk, and additional precautions are recommended to prevent exposure to SARSCoV-2 (Pentella, 2020).

[bookmark: _Toc136751909]2.2 Occupational Health and Safety Hazards
Research and regulations related to occupational health and safety have emerged relatively recently, originating from the labor union movements during the industrial revolution. The early 20th century witnessed a worsening of workplace risks and efforts to document them through various means like films, videos, and photographs, as seen in the case of the 1979 film "Can't Take No More" found in the Occupational Safety and Health Administration files in the USA (Fridah et al., 2018). Providing workplace safety for laboratory employees is not only a legal obligation but also a moral imperative, as it contributes to overall productivity, worker reliability, and the prevention of injuries and accidents (Tait, 2019).
The term "hazards" refers to elements in the workplace that can cause harm or have unforeseen consequences, which can be physical, psychological, or a combination of both. Occupational hazards can arise from factors such as chemicals, slippery surfaces, standing work, energy sources, or specific situations that have the potential for significant impact. These hazards affect workers' health and can have immediate or gradual effects on physical and psychological functioning (Asumeng, 2015).
Occupational hazards are a public health issue, particularly for professionals exposed to hazardous environments. According to the Occupational Health and Safety Act, an occupational hazard arises from exposure to physical, chemical, or biological substances at work that disrupt the employees' normal physiological processes. These hazards can arise from unclean and unsafe working conditions, ergonomic risks, exposure to disease-causing agents like germs, viruses, chemicals, or dust. Occupational health issues, such as musculoskeletal problems, bloodborne infections, tuberculosis, latex allergy, violence, and work-related stress, are often overlooked by healthcare personnel in underdeveloped countries. Hospital staff members may face health problems due to accidents, chemical exposure, lack of personal protective equipment, and exposure to human fluids (James, 2021).
Given that workers spend a significant portion of their waking hours at work, ensuring a safe and risk-free workplace is crucial for their overall well-being. However, accidents, illnesses, property disasters, and operational losses can occur in any workplace (Asumeng, 2015). As Ghana moves towards industrialization, an increasing number of workers are exposed to various health and safety risks. Protecting employees from occupational diseases, accidents, and injuries aligns with the principles of social justice as stated in the International Labour Organization's constitution (Asumeng, 2015).
The healthcare industry, one of the riskiest in terms of workplace hazards, exposes healthcare providers and support personnel to a wide range of biological and non-biological dangers. The current COVID-19 pandemic has further highlighted the vulnerability of the hospital system and medical workers. Chemicals commonly found in healthcare settings, such as ethylene oxide, formaldehyde, antineoplastic medicines, latex, cleaning products, and disinfectants, pose risks to the health and safety of healthcare workers, including potential links to cancer, reproductive issues, and asthma. While research and safety programs in the healthcare sector primarily focus on infectious diseases like hepatitis B, HIV, influenza, and TB, healthcare workers also face musculoskeletal problems, injuries, burnout, stress, and aggression (Tawiah et al., 2022).

[bookmark: _Toc136751910]2.3 Types of Occupational Hazards
Biological hazards
Biological hazards refer to biological agents that pose a risk to human health, such as body fluids, viruses, toxins, and microbial samples. These agents can spread infectious diseases, and they can be categorized as natural, inadvertent, or deliberate hazards. Natural biological hazards have led to epidemics, pandemics, and the emergence of new and reemerging infectious diseases, resulting in high rates of morbidity and mortality. Examples of biological hazards include dust, sewage, blood, mold, and potentially contagious substances. Diseases like malaria, hepatitis B and C, HIV, Covid-19, and legionnaire's disease can be caused by these hazards. They can also trigger allergies and various degrees of skin and respiratory irritations (Dowlati et al., 2020).
Physical hazards
Physical hazards encompass environmental elements that can harm the body even without direct contact. These include ionizing and non-ionizing radiation (such as EMFs, microwaves, and radio waves), intense sunlight and UV rays, extreme temperatures, loud noise, poor lighting and ventilation, incorrect electrical wiring, and exposed electrical connections (Asumeng, 2015). The level of exposure to physical hazards can vary, with 10% to 30% of the workforce in industrialized countries and up to 80% in developing and recently industrialized countries being exposed. Physical hazards can have both short-term and long-term effects on a worker's health. Therefore, employers and inspectors must exercise extreme caution to protect employees from potential harm (Tadesse, 2006).
Ergonomics hazards
Healthcare personnel, particularly those involved in tasks like lifting patients, are exposed to musculoskeletal injuries and diseases such as low back pain (Huei et al., 2020). Ergonomics hazards are associated with the nature of the job, body postures, and working conditions that impose stress on the body. These hazards are often challenging to identify because workers may not immediately recognize the stress or harm caused. While short-term exposure may result in temporary muscle soreness, long-term exposure can lead to significant and chronic ailments. Ergonomic hazards include poorly designed workstations and chairs, frequent lifting, improper posture, repetitive and strenuous movements, and the need to exert excessive force on a regular basis (Fridah et al., 2018).
Chemical hazards
Chemical hazards refer to substances with properties that can be harmful to health. Exposure can occur through ingestion, inhalation, or skin contact, and the health effects can manifest rapidly or gradually. Acute health consequences may include headaches, nausea, and skin irritation, while long-term effects can include cancer, asthma, dermatitis, and nerve damage (Bhusnure, 2018). Workers who come into contact with any form of chemical preparation in the workplace, whether it is a solid, liquid, or gas, are at risk. Even seemingly ordinary substances can cause illness, skin irritation, eye damage, or respiratory problems for workers who are more chemically sensitive. Examples of these chemicals include gases like acetylene, propane, carbon monoxide, and helium; liquids like cleaning products, paints, acids, and solvents; flammable substances like gasoline, solvents, and explosive chemicals; and pesticides. The risk is particularly high if the chemicals are stored in unlabeled containers (Asumeng, 2015).
Psychological hazards
Psychological hazards, also known as psychosocial hazards, pertain to workplace management, design, and the social and organizational context that have the potential to harm individuals (Franklin & Gkiouleka, 2021). These hazards arise from the interplay between work requirements, organization and management, environmental conditions, and the needs and skills of the workforce. Psychological risks refer to various interactions in the workplace that, according to employees' perceptions and experiences, endanger their health (Zone et al., 2021). A "psychological hazard" specifically refers to a danger that impacts a worker's mental well-being or mental health, potentially impairing their ability to function in a safe environment (Franklin & Gkiouleka, 2021). 
Psychological threats significantly impact both the sustainability of firms and the health and safety of employees. They encompass workplace issues such as excessive workload, lack of respect and control, bullying, and more. These circumstances affect the workforce, leading to increased levels of stress and strain both immediately and over time. Examples of psychological risks include heavy workload expectations, workplace aggression, high intensity and pace of work, lack of respect for workers, limited job flexibility, insufficient individual control or influence over workplace matters, inadequate social support/relations, and sexual harassment. Workplace stress, aggression, harassment, and bullying (also known as mobbing) pose a serious threat to the health and safety of workers (Asumeng, 2015).

[bookmark: _Toc136751911]2. 4 The Work Setting of Medical Laboratory Staff
Laboratory employees face unique occupational health and safety hazards compared to workers in other settings. While risks like loud noise and manual handling exist in many jobs, the healthcare industry, including laboratories, has additional dangers specific to its nature. These include biological hazards transmitted through contact with contagious viruses and inhalation of harmful chemicals, which are common in healthcare settings. Hazards play a significant role in the laboratory department due to the distinctive characteristics of each laboratory environment (Awudu, 2018).
The clinical laboratory, by its very nature, poses inherent risks for lab technicians working in a biohazardous environment. Ensuring the safety of lab personnel requires the proper use of personal protective equipment (PPE) and adherence to standard precautions. It is also essential to follow appropriate disinfection practices and maintain a clean and organized work environment to protect the safety of both staff and visitors. Neglecting cleanliness and allowing biohazard contamination can jeopardize the well-being of individuals present in the laboratory (Scungio, 2018).

[bookmark: _Toc136751912]2.5 Safety Laboratory Practices to Extenuate Occupational Hazards
A medical laboratory serves the purpose of conducting various investigations on human-origin materials to provide information for illness diagnosis, management, prevention, or therapy. These labs generate biomedical waste during the diagnostic process, which is considered infectious due to the potential for diseases and injuries resulting from accidental needle pricks. Improper disposal of biomedical waste can lead to the spread of more than 20 blood-borne diseases. The increased production of medical waste in recent years can be attributed to the use of single-use disposable medical devices and the growth of the healthcare sector (Agbere et al., 2021).
Maintaining good sanitation and sanitary conditions in the workplace is crucial for avoiding biological hazards. Programs should be implemented to educate staff members about good personal hygiene practices, such as regular handwashing and proper disposal of waste. Employees should also be aware of the importance of using personal protective equipment and receiving relevant vaccinations. Training in laboratory safety plays a significant role in protecting employees from occupational hazards (Fridah et al., 2018).
Regarding the cleaning and disinfection of surfaces potentially contaminated by biohazardous materials, common disinfectants like a 0.5% chlorine solution are considered sufficient. Personal protective equipment, including gloves and safety goggles, should be worn during the cleaning process, and respiratory protection may be necessary in cases of suspected aerosolization. Contaminated clothing and body surfaces should be cleaned with soap and water, and any clothing potentially contaminated with viruses should be burned or autoclaved before washing. Laboratory benches should be kept clean, and any spills should be promptly cleaned and disinfected before and after each work shift. Chemical germicides with medium potency or a 10% bleach solution are recommended for disinfection. It is important to follow the instructions of laboratory equipment manufacturers to prevent damage to instrument surfaces. Rinsing surfaces with water or ethanol after using bleach can help protect them from frequent bleach usage (Scungio, 2018).
The commitment of top management in providing a safe and healthy work environment is crucial for implementing workplace safety measures. Management should identify and assess workplace hazards, implement procedures to mitigate risks, and regularly reassess risk assessments when there are changes in tasks, tools, or the working environment. Involving workers in the hazard assessment and control process, raising awareness of dangers, and promoting cooperation between employees and employers are essential for maintaining a safe work environment. Each employee is responsible for taking reasonable precautions to protect their own health and the health and safety of their colleagues (Asumeng, 2015).

Proper training in safety regulations, safeguards, and awareness of chemical and biological risks is necessary for all laboratory workers and individuals whose jobs involve entering the lab. Adherence to standard practices and procedures is essential, and specific laboratory safety training should be provided to ensure proficiency in handling hazardous agents or toxic materials (Fridah et al., 2018)
A well-designed ventilation system is essential for every medical laboratory to ensure a safe working environment. This includes general exhaust for maintaining sanitary conditions, as well as technical safeguards such as chemical fume hoods, biosafety cabinets, and snorkel exhaust hoods to prevent exposure to hazardous substances. Achieving proper ventilation and air quality in a lab can be challenging, but it is necessary for the productivity and well-being of laboratory staff (Stanford University, 2021).

[bookmark: _Toc136751913]2.6 Evaluation of Occupational Hazards and Safety
Despite significant advancements in occupational health and safety and the implementation of legislation aimed at reducing workplace illnesses and injuries, many businesses still face challenges. These risks have implications for employees, equipment, work environments, as well as the competitiveness and economic performance of companies and communities. Employee accidents, equipment damage, decreased production quantity and quality, financial losses from early retirement, and staff absenteeism can all harm a company's reputation and competitiveness. Furthermore, occupational disorders have highly detrimental impacts (Ayalew & Horsa, 2017).
In addition to establishing appropriate exposure levels for chemical, physical, and biological agents, the evaluation of the working environment plays a crucial role in identifying occupational health and safety hazards. Evaluation involves making decisions and drawing conclusions regarding the level of risk associated with exposure to various agents, whether they are chemical, physical, biological, or others. Assessing the magnitude of these agents is essential for determining the levels of pollutants generated during a process or work activity, as well as evaluating the effectiveness of any control measures implemented (Tadesse, 2006).

[bookmark: _Toc136751914]2.7 Factors Hindering Occupational Health and Safety in the Laboratory
According to research conducted by (Asenso, 2017), there is a strong connection between leadership and the implementation of safety and occupational health initiatives. The study indicates that workplace safety and health practices are heavily influenced by effective leadership. It is evident that a strong leadership presence is crucial for maintaining an occupational health and safety system within a workplace. Leadership plays a role in various aspects of implementing safety and health practices, such as providing necessary personal protective equipment (PPE), conducting regular audits and inspections, recognizing and rewarding safe behavior, establishing committees to oversee safety and health issues, and maintaining regular communication with employees.
Also, (Mnyika, 2012) reveals that dangerous behaviors, risky work environments, and unfavorable human circumstances exacerbate accidents. Management or administration can engage in risky behaviors by failing to provide proper safety gear and training on health and safety matters to employees. It is important to create and maintain work environments that prioritize the health and safety of employees to the extent that is reasonably feasible.
Additionally, crucial elements for ensuring worker health and safety include providing risk information, instructions, training, and monitoring. Employees should also take responsibility for avoiding harm to themselves and others and cooperate with management to adhere to health and safety regulations. Workers need to be aware that many accidents result from various forms of carelessness, such as neglecting to wear safety gear or protective clothing or losing focus (Mnyika, 2012).
Moreover, adopting a safety culture within laboratories is essential. The concept of safety culture refers to the attitudes, skills, perceptions, beliefs, behavioral patterns, proficiency, and style that influence health and safety management within an organizational context. Workplaces that foster a positive safety culture witness a decrease in employee injuries, thereby reducing accident costs. Embracing a safety culture significantly impacts the effectiveness of safety practices, leading to increased worker productivity and expertise in their respective fields. Building a safety culture starts with knowledge and attitude, and employees' behavior reflects the overall efficiency of staff, management, and the organization as a whole (Fridah et al., 2018).

[bookmark: _Toc136751915]2.8 Management of Occupational Health and Safety in Laboratory  
To minimize risks, management should implement a safety program that evaluates the hazards associated with laboratory procedures, ensures appropriate infrastructure for containment, provides personal protective equipment (PPE), establishes safety protocols, and offers medical care to exposed individuals (Sewell, 2003). It is the responsibility of each individual to be aware of the risks involved in handling infectious agents, follow safe practices to minimize exposure to colleagues, and prevent laboratory contamination. Initially, patients treated in a hospital after a bioterrorism incident may undergo routine examinations, but clinical professionals are at higher risk as the agent may not be immediately recognized in these early cultures (Sewell, 2003).
In any laboratory setting, workers may face various occupational hazards during their daily activities. Conducting accurate risk assessments is crucial for ensuring the well-being of employees and maintaining a safe work environment. Identifying workplace risks and implementing effective controls to mitigate them are essential elements of a successful health and safety management program. Risk assessment techniques can be employed to identify and reduce workplace hazards (Asumeng, 2015).
Regulations mandate that all healthcare facilities must have written procedures for collecting, transporting, and handling patient specimens. Additionally, they are required to provide necessary personal protective equipment for laboratory staff, train the staff on its usage, and maintain the equipment in a safe condition (Pentella, 2020).
To achieve a low risk of infection with the Covid-19 virus, it is crucial to ensure the safety of laboratory workers in all working environments. This includes providing appropriate personal protective equipment and ensuring compliance with infection prevention and control measures (Ashinyo et al., 2020).In Covid-19 laboratories, all workers must wear Personal Protective Equipment (PPE) to prevent contact with infectious agents, including gloves, gowns or aprons, masks, respirators, goggles, and face shields (Itodo et al., 2020).
Conducting workshops and seminars for medical laboratory personnel significantly contributes to occupational healthcare safety. Regular training, workplace safety monitoring, and the provision of suitable containers for medical waste disposal are essential requirements for medical laboratory employees (Fridah et al., 2018).
Insufficient understanding and adherence to biosafety procedures contribute to negligent behavior among medical laboratory employees. It is their responsibility to adhere to biosafety policies, utilize biosafety handbooks, wear PPE, maintain biosafety containment levels, and exercise caution during routine laboratory work to enhance their knowledge and skills (Alshalani et al., 2019).
Furthermore, all medical laboratory personnel working in Covid-19 testing facilities must follow the guidelines established by the Ministry of Health through the World Health Organization regarding the handling, processing, and management of Covid-19 samples, as well as the infection prevention control guide (Hussen, 2021; Itodo et al., 2020). 








[bookmark: _Toc136751916]CHAPTER THREE
[bookmark: _Toc136751917]3.0 METHODOLOGY
[bookmark: _Toc136751918]3.1 Study design and site
The study was a cross – sectional study conducted from August 1 to September 30, 2022 in the Bono Region of Ghana.   The study was conducted among frontline medical laboratory staff at five Covid-19 testing facilities in the Bono region of Ghana, namely the Sunyani Regional Hospital Covid-19 Centre, Wenchi Methodist Hospital Covid-19 Centre, Holy Family Hospital-Berekum Covid Centre, Dormaa-Ahenkro Presbyterian Hospital Covid-19 Centre, and Sampa Government Hospital. The Bono region is one of Ghana's 16 administrative regions, created when the Brong-Ahafo region was divided into Bono East and Ahafo Region. Sunyani, often referred to as the green city of Ghana, serves as the region's capital. The Bono region covers approximately 11,481 km2 and has a population of around 1,208,649 people. It shares borders with the Savannah area to the north, the Ahafo region to the south, Cote d'Ivoire to the west, and Bono East to the East (Foli et al., 2021).
Medical services in the Bono region are provided by the government, the Christian Health Association of Ghana, commercial health facilities, and quasi-government health facilities. The region has a total of 461 health facilities, including 366 institutions managed by the Ghana Health Service, 62 private clinics, 25 facilities by the Christian Health Association of Ghana, and 8 quasi-government facilities (Boateng, 2022).
According to the Bono health directorate's Human Resource Department, there are 189 laboratory professionals employed in the Bono region. Among them, there are 40 laboratory assistants, 79 technical officers, and 70 biomedical scientists. Sunyani Regional Hospital, which serves the residents of Western Ashanti, was established in 1927. The hospital's laboratory, with a workforce of 80 individuals including interns and janitors, began testing for Covid-19 in 2021 and has been utilizing the GeneXpert Machine since then. Wenchi Methodist Hospital, founded in 1951, started Covid-19 testing in 2021 with a laboratory workforce of 29 employees, including interns and janitors. The hospital uses the Gene-Xpert machine, the Biomed VeriQ RNA extractor, and the PCR analyzer for testing. Holy Family Hospital Berekum, founded by the Medical Mission Sisters (MMS) in 1948 and later renamed the Diocesan Hospital in 1978, initiated Covid-19 testing in 2021. The hospital's laboratory, with a team of 25 employees including interns and janitors, employs the Gene-Xpert machine, the Biomed VeriQ RNA extractor, and the PCR analyzer for testing. Dormaa-Ahenkro Presbyterian Hospital, established by the Presbyterian Church of Ghana in 1955, started Covid-19 testing in 2021 with a laboratory workforce of 31 individuals, including interns and janitors, using the Gene-Xpert Machine. The Sampa Government Hospital, located in the Jaman North neighborhood, began Covid-19 testing in 2021 at the upgraded Sampa Community Center. The hospital's laboratory, with a workforce of 15 employees including interns and janitors, has been utilizing the Gene-Xpert Machine (Foli et al., 2022).
[bookmark: _Toc136751919]3.2 Study Population
Front-line medical laboratory employees from the five Covid-19 testing sites in Ghana's Bono region were involved in the study. 
[bookmark: _Toc136751920]3.3 Sampling, and Sample Size 
A purposive sampling was used to carry out the investigation. Using the Slovin's sample size calculation, a sample size of 137 individuals was taken into account for a study population of 209 from the five testing locations. As a result, n = N / (1+ Ne2) where the sample size is n 
The population size is N, and the error margin is e. 
N = 209 and e = 0.05 
As a result, n = 209 / (1+209 (0.05)2), n = 209 /1.5225, and n = 137.  
[bookmark: _Toc136751921]3.4 Inclusion Criteria 
All members of the five Covid-19 testing sites in the Bono area of Ghana who agreed to participate in the study, including volunteers and interns involved in sample collection, processing, and testing.
[bookmark: _Toc136751922]3.5 Exclusion Criteria 
At the time of data collection, any additional healthcare personnel or patients who were present in the lab was excluded.  A participant's refusal to provide informed consent was also excluded. 
[bookmark: _Toc136751923]3.6 Data Collection Tool 
[bookmark: _Toc136751924]3.6.1 Instrument 
The study was a quantitative research project that used an English-language checklist and a closed-ended questionnaire that were taken from the Ministry of Health's 2020 protocol and 
National Guidelines for laboratory testing and reporting on Respiratory Infectious Disease in 
Health Facilities in Ghana (Ministry of Health, 2020; WHO, 2022a). To ensure accurate replies, the questionnaire was self-administered to research participants who qualified. When necessary, participants received assistance. Sections "A," "B," and "C" made up the questionnaire's organizational structure. Participants' demographic information is included in Section "A," attitudes toward occupational health and safety procedures are covered in Section "B," and the availability of personal protective equipment is covered in Section "C". 
[bookmark: _Toc136751925]3.6.2 Validity and reliability 
A validated questionnaire was used for the (Ministry of Health, 2020; WHO, 2022a)). Ten members of the medical laboratory staff at Holy Family Hospital Laboratory in Techiman, a Covid-19 testing facility in the Bono East Region, pretested the questionnaire. To guarantee that an excellent report was generated using the respondents’ replies, all questions were double-checked to see if they had been addressed by respondents. The research supervisor created and revised a proposal that acted as a guide for the research in order to ensure validity and reliability.  
[bookmark: _Toc136751926]3.6.3 Data collection procedure 
On the survey day, eligible participants gave their informed consents and received printed copies of the survey for self-administering. Participants who were having trouble comprehending the questions had them clarified to them. To make sure that all of the questions were properly addressed, the questionnaires were cross-checked. Participants were thanked for their time and 
effort. 
[bookmark: _Toc136751927]3.7 Data Analysis 
The International Business Machine Statistical Package for the Social Sciences Version 22.0 was used to examine the study’s results once they had been input into Excel, copied onto a new excel sheet, and cleaned (SPSS 22.0). The demographic information of the research participants and the safety measures in place, which was depicted using a frequency and percentage distribution table, were analyzed using descriptive analysis. The availability of personnel protective equipment was examined using a Likert scale, and the results were represented by the mean, median, and standard deviation. The data on participant attitudes about workplace safety, which were depicted using a dichotomy table, were analyzed using multiple answers analysis. 
[bookmark: _Toc136751928]3.8 Limitation of the Study 
Getting more lab employees to participate in the study was exceedingly challenging because the majority of them were on vacation when the sample was obtained. 
[bookmark: _Toc136751929]3.9 Ethical Consideration  
The Kintampo Health Research Center ethics committee was consulted for approval. My research supervisor approved a draught of an introduction letter that I had written. The investigation was done with permission from the hospital administration and the medical directors of the several laboratories. The respondents were given our study’s aim, objectives, relevance, advantages, and dangers after we received permission from the director of the department of many laboratories. 
























[bookmark: _Toc136751930]CHAPTER FOUR
[bookmark: _Toc136751931]4.0 RESULTS
[bookmark: _Toc136751932]4.1 Socio-demographical data among study respondents 
Out of (137(100%)) participants, majority were between the age group 21-30 years representing 85(62.00%) and the minority were between the age group 51-60 years representing 2(1.50%). Also, males outweighed females representing 96 (70.10%) and 41(29.90%) respectively in the study. Majority of the study participants were single, 94(68.60%) whiles minority of them were either separated or living together representing 1(0.7%) each.   
Additionally, majority of the participants had had a tertiary education representing 128(93.40%) whiles the rest of the study participants had had secondary education representing 9(6.60%). Majority of the participants were technician representing 52(38.00%) whiles only 1(0.70%) participant being the minority was a doctor of medical Laboratory. 
Moreover, majority of the participants have not had more than one year experienced representing 57(41.60%) whiles the minority of the participants have had more than 10 years of experience representing 17(12.40%). 
Furthermore, majority of the participants worked at the Bono regional Hospital representing 48(35.00%) whiles minority of the participants worked at the Sampa regional Hospital representing 14(10.20%). 
[bookmark: _Toc136751758][bookmark: _Toc136751933]Table 1. Socio-demographical data among study participants
	PAARAMETER 
	N(X) 

	Total 
	137(100.00) 

	Age 
>20 
	 
5(3.60) 

	21-30 
	85(62.00) 

	31-40 
	36(26.30) 

	41-50 
	9(6.60) 

	51-60 
	2(1.50) 

	Gender 
Male 
	 
96(70.10) 

	Female 
	41(29.90) 

	Marital status 
Married 
	 
38(27.70) 

	Single 
	94(68.60) 

	Divorced 
	3(2.20) 

	Separated 
	1(0.70) 

	Together 
	1(0.70) 

	Educational level 
Secondary 
	 
9(6.60) 

	Tertiary 
	128(93.40) 

	Qualification 
Certificate 
	 
16(11.70) 

	Technician 
	62(45.30) 


Data represented as frequency(N) and percentage (X)

[bookmark: _Toc136751934]4.2 Assessing the Availability of Personal Protective Equipment in the Study Facilities
Based on the study findings, the majority of participants expressed disagreement with the statement regarding the availability of an adequate supply of surgical face masks for everyday work. The mean (μ) was 2.31, the median (x̄) was 2, and the standard deviation (SD) was 0.912.
Similarly, most participants disagreed with the statement about the availability of adequate particulate filter respirators, such as P2 or N95 masks. The mean (μ) was 2.21, the median (x̄) was 2, and the standard deviation (SD) was 0.950. Regarding face shields, the majority of participants also disagreed with the statement about their adequacy. The mean (μ) was 1.96, the median (x̄) was 2, and the standard deviation (SD) was 0.844.
Furthermore, most study respondents expressed disagreement with the statement concerning the availability of adequate disposal gowns and aprons. The mean (μ) was 2.24, the median (x̄) was 2, and the standard deviation (SD) was 0.936.
However, most respondents agreed with the statement regarding the availability of adequate gloves. The mean (μ) was 3.10, the median (x̄) was 3, and the standard deviation (SD) was 0.877.
In terms of goggles, the majority of participants disagreed with the statement about their adequacy. The mean (μ) was 2.09, the median (x̄) was 2, and the standard deviation (SD) was 0.903.
On the other hand, most participants agreed with the statement about the availability of adequate hand sanitizers. The mean (μ) was 2.99, the median (x̄) was 3, and the standard deviation (SD) was 0.902. In relation to shoe covers and laboratory shoes, most respondents disagreed with their adequacy. The mean (μ) was 1.94, the median (x̄) was 2, and the standard deviation (SD) was 0.953.
Moreover, most respondents agreed with the statement regarding the availability of adequate overall coats. The mean (μ) was 2.57, the median (x̄) was 3, and the standard deviation (SD) was 1.035. The majority of respondents also strongly agreed with the statement about the availability of an adequate biosafety cabinet. The mean (μ) was 3.91, the median (x̄) was 4, and the standard deviation (SD) was 1.056.
Lastly, most study respondents agreed with the statement regarding the presence of a dead-air/PCR work station or UV box for PCR. The mean (μ) was 2.80, the median (x̄) was 3, and the standard deviation (SD) was 1.079.
[bookmark: _Toc136751759][bookmark: _Toc136751935]Table 2. A Likert scale of the distribution of the availability of PPEs
	SRUVEY STATEMENT 
	Strongly 
Disagree 
N (X) 
	Disagree 
N (X) 
	Agree 
N (X) 
	Strongly 
Agree 
N (X) 
	μ 
	SD  
	x͂ 

	 There are adequate surgical face masks for every day’s work 
	27(19.7) 
	56(40.9) 
	39(28.5) 
	15(10.9) 
	2.31 
	0.912 
	2 

	 There are adequate particulate filter respirators (such as P2 or 
N95) 
	34(24.8) 
	56(40.9) 
	31(22.6) 
	16(11.7) 
	2.21 
	0.950 
	2 

	There are adequate face shields 
	44(32.1) 
	61(44.5) 
	25(18.2) 
	7(5.1) 
	1.96 
	0.844 
	2 

	 There are adequate disposal gowns and aprons 
	30(21.9) 
	61(44.5) 
	29(21.2) 
	17(12.4) 
	2.24 
	0.936 
	2 

	There are adequate gloves 
	9(6.6) 
	19(13.9) 
	58(42.3) 
	51(37.2) 
	3.10 
	0.877 
	3 

	 There are adequate goggles 
	37(27.0) 
	64(46.7) 
	23(16.8) 
	13(9.25) 
	2.09 
	0.903 
	2 

	 There are adequate hand sanitizers 
	11(8.0) 
	25(18.2) 
	55(40.1) 
	46(33.6) 
	2.99 
	0.902 
	3 

	 There are adequate shoes covers and Laboratory shoes 
	52(38.0) 
	55(40.1) 
	16(11.7) 
	14(10.2) 
	1.94 
	0.953 
	2 

	 There are adequate overall coats 
	24(17.5) 
	43(31.4) 
	38(27.7) 
	32(23.4) 
	2.57 
	1.035 
	3 

	          There is adequate biosafety cabinet 
	21(15.3) 
	20(14.6) 
	47(34.3) 
	49(35.8) 
	3.91 
	1.056 
	4 

	There is dead-air/PCR work station or UV box for PCR 
	25(18.2) 
	21(15.3) 
	48(35.0) 
	43(31.4) 
	2.80 
	1.079 
	3 

	Date represented as frequency (N), percentage (X), mean(
	μ), standard deviation (
	SD) and median
	(x͂ )


[bookmark: _Toc136751936]4.3 Assessment of participants’ attitude towards occupational health and safety
The study findings indicated that all respondents (100%) expressed the belief that occupational health and safety should be taken seriously and receive proper attention. They also acknowledged that the prevention of occupational hazards is a shared responsibility between medical laboratory staff and hospital management, and all specimens should be treated as hazardous.
Additionally, all responses (100%) indicated that the wearing of Personal Protective Equipment (PPE) should be strictly adhered to in order to ensure good occupational safety. Additionally, respondents agreed unanimously that all exposure hazards should be documented and reported to the appropriate authorities.
Furthermore, 93% of the responses revealed that medical laboratory staff should bear the necessary burden of paying extra attention to occupational health and safety practices. 97% of the responses emphasized the need to regularly review standard operating procedures, and 91% of the respondents believed that incentives should be provided for adhering to standard safety protocols.
Moreover, 99% of the responses highlighted the importance of proper hand washing before and after each contact with a patient or patient's sample. The majority (99%) also stressed the need to follow standard operating procedures to ensure good occupational safety and expressed that proper ventilation in the laboratory is essential for maintaining occupational safety standards.

[bookmark: _Toc136751760][bookmark: _Toc136751937]Table 3. Multiple response analysis of study participants’ attitude towards occupational health and safety
	Statement
	Responses

	
	N
	X

	Occupational health and safety practices must be taken seriously and given the necessary attention.
	137
	100.00

	Prevention of occupational hazards is a joint responsibility of medical laboratory and hospital management.  
	137
	100.00

	All specimens must be treated as hazardous.
	137
	100.00

	Paying extra attention to occupational health and safety practices is a necessary burden on medical laboratory staff 
	127
	93.00

	Wearing of PPEs must have adhered to ensure good occupational safety practices.  
	137
	100.00

	Proper hand washing is necessary before and after each contact with a patient  
sample
	136
	99.00

	There is a need to review standard operation procedures regularly? 
	133
	97.00

	Standard operation procedures must be followed to ensure good occupational safety.  
	136
	99.00

	Proper ventilation at the laboratory is required to ensure good occupational safety. 
	136
	99.00

	All exposure hazards must be documented and reported to the appropriate authorities.  
	137
	100.00

	Incentives must be awarded for adhering  to standard safety protocols                  
	137
	100.00

	Total
	1477
	1078.00


Data represented as frequency(N) and percentage(X)

[bookmark: _Toc136751938]4.4 Occupational health and safety measures put in place for medical laboratory staff at the study facilities
According to the survey, 60% of the institutions acknowledged the availability of adjustable seats for microscope viewing. All facilities (100%) confirmed having sufficient lighting to illuminate all work areas, restriction signs for hazardous environments, thumb-operated pipettes, and installed fire extinguishers. Similarly, every facility (100%) reported proper labeling of chemicals and reagents with hazard symbols, adherence to regulations regarding flammable storage in approved containers, availability of dead-air/PCR work stations, and UV boxes for PCR. 
In addition, the study revealed that at 80% of the facilities, workers handle, load, clean, and inspect centrifuges and rotors, while the presence of defective equipment and machines was observed. These facilities also have separate dedicated areas for various diagnostic processes, including sample taking, nucleic acid extraction, master mix preparation, and amplification.
Furthermore, 60% of the facilities reported having a biosafety cabinet, adequate laboratory space, and appropriate ventilation. The pressurized gas cylinders were securely fastened using restraining chains, bench clamps, or similar devices.
Moreover, it was discovered that 40% of the workers wore rings, watches, and other jewelry while working. Additionally, 60% of the facility's employees experienced prolonged standing at lab benches or hoods, while only 20% of the laboratories had a unidirectional flow design.
Furthermore, 40% of the facilities regularly inspected and maintained their pressure vessels, and 20% of the laboratories had clear labels indicating the safe working pressure on all pressure vessels. Additionally, 60% of the laboratory employees were observed wearing hearing protection equipment.
[bookmark: _Toc136751761][bookmark: _Toc136751939]Table 4. Occupational health and safety measures in place for medical laboratory staff at the study facilities
	Item
	N
	X

	Total
	5
	100.00

	Adjustable seats available while using a microscope

	Yes
	3
	60.00

	No
	2
	40.00

	Is there enough light to illuminate every work area

	Yes
	5
	100.00

	No
	0
	0.00

	Lengthy standing at lab benches or hoods for employees

	Yes
	3
	60.00

	No
	2
	40.00

	Are workers utilising hearing protection
	
	

	Yes
	3
	60.00

	No
	2
	40.00

	the presence of restriction signs for the dangerous environment or other critical safety work locations
	
	

	Yes
	5
	100.00

	No
	0
	0.00

	Employees handling, loading, maintaining, and inspecting centrifuges and rotors
	
	

	Yes
	4
	80.00

	No
	1
	20.00

	usage of thumb-operated pipettes
	
	

	Yes
	5
	100.00

	No
	0
	0.00

	Are all pressurised gas cylinders securely fastened with restraint chains, bench clamps, or anything comparable
	
	

	Yes
	3
	60.00

	No
	2
	40.00

	Are all pressure containers labelled with the safe operating pressure
	
	

	Yes
	1
	20.00

	No
	4
	80.00

	Rings, watches, and other jewellery worn by workers while they are at work
	
	

	Yes
	2
	40.00

	No
	3
	60.00

	Availability of defective equipment and machines

	Yes
	4
	80.00

	No
	1
	20.00

	Fire extinguishers installed
	
	

	Yes
	5
	100.00

	No
	0
	0.00

	Pressure vessels periodically inspected and serviced
	
	

	Yes
	2
	40.00

	No
	3
	60.00

	Are chemicals and reagents clearly labeled, including hazard symbols
	
	

	Yes
	5
	100.00

	No
	0
	0.00

	Storing flammables in unapproved plastic containers

	Yes
	0
	0.00

	No
	5
	100.00

	Laboratory space and ventilation good
	
	

	Yes
	3
	60.00

	No
	2
	40.00

	Is the laboratory design in a unidirectional flow
	
	

	Yes
	1
	20.00

	No
	4
	80.00

	Standard biosafety cabinet
	
	

	Yes
	3
	60.00

	No
	2
	40.00

	Is there an Incinerator Machine
	
	

	Yes
	5
	100.00

	No
	0
	0.00

	Are there separate and dedicated working areas for all diagnostic processes; sample taking, nucleic acid extraction, master mix preparation and amplification

	Yes
	4
	80.00

	No
	1
	20.00

	Is there Dead-air/PCR work station or UV box for PCR

	Yes
	5
	100.00

	No
	0
	0.00


Date represented as frequency (N) and percentage (X)
[bookmark: _Toc136751940]4.5 Participants in the study's Covid- 19 vaccination status
The majority of participants indicated that they had been contracted a Covid-19 infection prior to receiving the vaccination, accounting for 55% of the respondents. Additionally, 30% of the participants reported contracting the infection after being vaccinated. Only a small number of participants, representing 15%, reported having the infection both before and after receiving the vaccination.
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[bookmark: _Toc136751820][bookmark: _Toc136751941]Figure 1. Percentage distribution of the period participants were infected with Covid-19 infection



[bookmark: _Toc136751942]CHAPTER FIVE
[bookmark: _Toc136751943]5.0 DISCUSSION
[bookmark: _Toc136751944]5.1 Socio-demographical data among study respondents 
The study focused on medical laboratory staff at the five Covid-19 centers in the Bono region of Ghana. Among the 137 participants, the majority fell within the age group of 21-30 years, representing 62% of the total. On the other hand, the minority consisted of individuals aged 51-60 years, representing only 1.5%. In terms of gender, the majority were males, accounting for 70.1%, while females represented 29.9%. Regarding marital status, the majority of study participants were single, accounting 68.6%, while a small number of participants were either separated or living together, each representing 0.7%. These findings align with a previous study conducted by (Fridah et al., 2018) where the majority of respondents were in the age group of 19-30 years, representing 60.3%, and males constituted the majority group, representing 51.5%.
Furthermore, the majority of participants had attained a tertiary education, accounting for 93.4%, while the remaining participants had completed secondary education, accounting 6.6%. These finding were also consistent with the study conducted by  (Fridah et al., 2018) where the majority of respondents also had tertiary education.
In terms of occupation, technicians were the majority among the participants, comprising 38%. On the other hand, there was only one participant, representing the minority, who was a doctor of medical laboratory. This finding differs from a study conducted by (Alshalani & Salama, 2019) where the majority of respondents were biomedical scientists.
Regarding work experience, the majority of participants had less than one year of experience, accounting 41.6%. In contrast, the minority had over 10 years of experience, with 12.4%. These findings are inconsistent with the study conducted by (Fridah et al., 2018) where the majority of respondents had 2-5 years of working experience.


[bookmark: _Toc136751945]4.2 Assessment of the availability of Personal Protective Equipment at the study facilities
According to the study, the majority of participants disagreed with the statement that there were adequate surgical face masks for everyday work (μ = 2.31, x͂ = 2 with SD = 0.912). Similarly, most participants disagreed with the statement that there were adequate particulate filter respirators (such as P2 or N95) (μ = 2.21, x͂ = 2 with SD = 0.950). Additionally, the majority of participants disagreed with the statement that there were adequate face shields (μ = 1.96, x͂ = 2 with SD = 0.844). These findings are inconsistent with a study conducted by Ababa (2021), where the availability of PPEs, including surgical face masks and respirators, increased during the Covid-19 pandemic compared to before. However, they are consistent with a study conducted by (Martin-delgado et al., 2020), which reported shortages of surgical face masks, respirators, and face shields during the pandemic.
In addition, most of the study respondents disagreed with the statement that there were adequate disposal gowns and aprons (μ = 2.24, x͂ = 2 with SD = 0.936). The majority of participants also disagreed with the statement that there were adequate goggles (μ = 2.09, x͂ = 2 with SD = 0.903). Similarly, most respondents disagreed with the statement that there were adequate shoe covers and laboratory shoes (μ = 1.94, x͂ = 2 with SD = 0.953). These findings align with a study conducted by (Martin-delgado et al., 2020).
Furthermore, the majority of participants agreed with the statement that there were adequate hand sanitizers (μ = 2.99, x͂ = 3 with SD = 0.902). Most respondents also agreed with the statement that there were adequate gloves (μ = 3.10, x͂ = 3 with SD = 0.877). These findings are in line with a cross-sectional survey conducted by (Alser et al., 2021)
Moreover, most respondents agreed with the statement that there were adequate overall coats (μ = 2.57, x͂ = 3 with SD = 1.035). This finding contradicts a study conducted by (Terri Rebmann PhD, RN, CIC, FAPIC, Angela Vassallo MPH, MS, CIC, FAPIC b, Jill E. Holdsworth MS, CIC, FAPIC, NREMT, 2020)The majority of respondents also strongly agreed with the statement that there was an adequate biosafety cabinet (μ = 3.91, x͂ = 4 with SD = 1.056). Most study respondents agreed with the statement that there was a dead-air/PCR work station or UV box for PCR (μ = 2.80, x͂ = 3 with SD = 1.079). These findings align with the national guidelines for Covid-19 testing provided by the (Ministry of Health, 2020).
[bookmark: _Toc136751946]4.3 Assessment of participants’ attitude towards occupational health and safety
Based on the study findings, all participants' responses (100%) emphasized the importance of prioritizing and giving attention to occupational health and safety. They recognized that the prevention of occupational hazards is a shared responsibility between medical laboratory staff and hospital management, and they emphasized that all specimens should be treated as hazardous. Additionally, all respondents (100%) stressed the necessity of adhering to Personal Protective Equipment (PPE) usage for ensuring good occupational safety. They also highlighted the significance of documenting and reporting all exposure hazards to the appropriate authorities.
Furthermore, a significant majority of the responses (93%) indicated that medical laboratory staff should bear the necessary burden of paying extra attention to occupational health and safety practices. Similarly, 97% of the responses expressed the need for regular review of standard operating procedures, while 91% of the respondents believed that incentives should be provided for adhering to standard safety protocols. Moreover, an overwhelming majority of the responses (99%) underscored the importance of proper hand washing before and after each contact with patients or patient samples. They also emphasized the adherence to standard operating procedures to ensure good occupational safety and highlighted the requirement for proper ventilation in the laboratory. These findings align with a study conducted by (Fridah et al., 2018), providing additional evidence of the significance of these occupational health and safety practices.
[bookmark: _Toc136751947]4.4 Occupational health and safety measures in place for medical laboratory staff at the study facilities
According to a study, the majority of workers in the facility are exposed to prolonged periods of standing at lab benches or hoods. Unfortunately, these conditions do not meet the Covid-19 testing center requirements set by the Ministry of Health (Ministry of Health, 2020). Also, only a small number of laboratories have a unidirectional flow, clearly marked safe working pressure on pressure vessels, and regular inspections and servicing of pressure vessels. In terms of safety measures, the study found that 60% of the facilities examined confirmed having proper lighting, fire extinguishers, thumb-operated pipettes, and restriction signs for hazardous environments. Additionally, all facilities reported using flammables in unapproved plastic containers, labeling chemicals and reagents with danger symbols, and having equipment such as incineration machines, dead-air/PCR work stations, or UV boxes for PCR. The study also revealed that 80% of the facilities have workers handling, loading, cleaning, and inspecting centrifuges and rotors, which may pose risks due to the presence of defective equipment and machines. These facilities also have separate working areas for each diagnostic process, including sample taking, nucleic acid extraction, master mix preparation, and amplification. Furthermore, 60% of the facilities indicated the presence of a biosafety cabinet, adequate laboratory space, ventilation, and proper securing of pressurized gas cylinders. Additionally, 60% of the laboratory employees were observed wearing hearing protection devices, aligning with the Covid-19 testing center requirements set by the Ministry of Health (Ministry of Health, 2020).
In contrast, it was found that 40% of the respondents were wearing rings, watches, and other jewelry while working, which is consistent with a study conducted by (Fridah et al., 2018). This previous study highlighted the risk of electrical shocks when wearing such items around electrical appliances in laboratories.

[bookmark: _Toc136751948]4.5 The period participants were infected with Covid-19 infection 
According to the Centers for Disease Control and Prevention (CDC, 2022), the Covid-19 vaccine provides protection for individuals, including adults and children aged 6 months and older, against the development of severe Covid-19 illness. Vaccination is considered safe and effective, although it's important to note that no vaccine can guarantee 100% effectiveness. Some individuals who have received the Covid-19 vaccine may still contract the infection and become ill.
This finding is consistent with the results of the current study. Among the participants, a majority reported having been infected with Covid-19 prior to receiving the vaccination, representing 55% of the respondents. Additionally, 30% of the participants indicated that they contracted the infection after being vaccinated. Furthermore, 15% of the participants responded that they had experienced the infection both before and after receiving the vaccination.





















[bookmark: _Toc136751949]CHAPTER SIX
[bookmark: _Toc136751950]6.0 CONCLUSION AND RECOMMENDATION
[bookmark: _Toc136751951]6.1 Conclusion
In conclusion, while laboratory staff in Covid-19 testing centers in the Bono region of Ghana generally showed a positive attitude towards adhering to occupational health and safety practices for Covid-19, the study uncovered insufficient availability of disposal gowns, aprons, and particulate filter respirators (such as P2 and N95) for everyday activities in these centers. Furthermore, respondents expressed significant concerns regarding the need for incentives to be provided.
[bookmark: _Toc136751952]6.2 Recommendation
Recommendations based on the findings of this study are as follows:
1. The Institutional Care Division of the Bono Regional Health Directorate and the administration of Covid-19 testing sites should ensure an adequate supply of personal protective equipment (PPE) for the laboratory staff.
2. Facilities management should consider implementing yearly rewards or incentives as a means to encourage laboratory staff to adhere to occupational health and safety protocols.
3. The Institutional Care Division of the Bono Regional Health Directorate should organize regular workshops to educate laboratory employees on the proper use of various PPEs.
4. Researchers should conduct further studies to develop a tool that can assess the attitudes of laboratory staff towards occupational health and safety practices.
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[bookmark: _Toc136751954]APPENDICES
[bookmark: _Toc136751955]APPENDIX I: RESEARCH QUESTIONNAIRRE 

Dear Sir/Madam, 
               I am a Master’s Student at Catholic University of Ghana, Sunyani- Fiapre conducting a survey on the topic “Occupational Health and Safety Practices among frontline medical laboratory Staff in the Covid-19 Testing Centers in the Bono Region of Ghana”. I kindly request your assistants in answering the questions below. I assure you that information provided will be considered confidential and it will be use for the purpose of this survey only. Thank you 

 

[bookmark: _Toc136751448][bookmark: _Toc136751956]SECTION ‘A’ 
INSTRUCTION: This section is about your demographic information. Kindly choose a respond by ticking in the box provide or write a short answer in the dash provided. 

1. What is your age? ………………. 
1. What is your gender? 
Male                            Female  
1. What is your marital status? 
Married                  Single                Divorced                      Widow              Separated  
Living together 
1. What is your highest educational level? 
Primary                     Secondary                  Tertiary 
1. What is your professional qualification? 
Certificate               Technician              Scientist                  others 
specify……………. 
1. What is your working experience? 
 1year or below               2 – 5 years               5 -10 years               more than 10 years     
1. What is the name of your facility? ………………………………………… 
1. Have you ever been infected with the covid-19 virus?  Y es                    No                
I don’t know 
1. If Q8 is Yes, were you infected before or after receiving the covid-19 vaccine? 
      Before                        After   
 
1. If Q8 is Yes, did any of your family member get infected after been infected? 
    Yes                              No 
1. Have you received the covid-19 vaccine?    Yes                         No 	
1. How many shots of the vaccine have you taken? 
One (1)                  Two (2)                      Three (3)                Other  
 

[bookmark: _Toc136751449][bookmark: _Toc136751957]SECTION ‘B’ 
INSTRUCTION:  This section is about the adherence towards occupational health and safety practices. Kindly choose one appropriate answer from the options “YES or NO” by ticking in the box provided. 

1. Occupational health and safety practices must be taken seriously and given the necessary attention?    Yes                   No 
1. Prevention of occupational hazards is a joints responsibility of medical laboratory and hospital management?     Yes                   No 
1. All specimen must be treated as hazardous?  Yes                   No 
1. Paying extra attention on occupational health and safety practices is a necessary burden on medical laboratory staff?   Yes                   No 
1. Wearing of PPEs must be adhere to ensure good occupational safety practices?  
Yes                   No 
1. Proper hand washing is necessary before and after each contact with a patient 
or patient’s sample?       Yes                   No 
1. There is the need to review stand operating procedures regularly?  
Yes                   No 
1. Standard operating procedures must be followed to ensure good 
	occupational safety? Yes                   No 	
1. Proper ventilation and laboratory is required to ensure good occupational safety? 
Yes                   No 
1. All exposure hazards must be documented and reported to appropriate 
authorities?        Yes                   No 
1. Incentives must be awarded for adhering to standard safety protocols? 
Yes                   No 
   

[bookmark: _Toc136751450][bookmark: _Toc136751958]SECTION ‘C’ 
INSTRUCTION: This section is about availability of personal protective equipment. Kindly choose one appropriate answer from the option “Strongly disagree =1, disagree =2, agree =3, strongly agree = 4” by writing the number in the dash provided after the question. 
For example, if you choose strongly disagree, write 1 in the dash provided after the question. 

1. There is adequate surgical face mask for every day’s work……... 
1. There are adequate particulate filter respirators (such as P2 or N95) …… 
1. There are adequate face shields …… 
1. There is adequate disposable gowns and aprons……… 
1. There are adequate gloves ……… 
1. There are adequate goggles…… 
1. There are adequate hand sanitizers …… 
1. There is adequate shoe cover and lab shoe …… 
1. There is adequate overall coat …… 
1. There is a functional biosafety cabinet …… 
1. There is Dead-air/PCR work station or UV box for PCRs …………..   
[bookmark: _Toc136751959]APPENDIX II: GENERAL LABORATORY SAFETY CHECKLIST 
 
	1.  Adjustable seats available while using a microscope?  Yes              No 	

	2.  Is there enough light to illuminate every work area?             Yes                    	No 

	3.  Lengthy standing at lab benches or hoods for employees? Yes              No 

	4.  Are workers utilising hearing protection?   Yes                No 	

	5.  the presence of restriction signs for the dangerous environment or other critical safety work locations? Yes                  No  

	6.  Employees handling, loading, maintaining, and inspecting centrifuges and rotors?                         
Yes                   No 

	7.  Are all pressurised gas cylinders securely fastened with restraint chains, bench clamps, or anything comparable?    Yes                 No 

	8.  usage of thumb-operated pipettes?     Yes                    No 

	9.  Are 	all 	pressure 	containers 	labelled 	with 	the 	safe 	operating 	pressure?                         

Yes            NO                                                                             

	10.  Rings, watches, and other jewellery worn by workers while they are at work?              
Yes             No  

	11.  Availability of defective equipment and machines?  Yes                   No    

	12.  Are Fire extinguishers installed?   Yes                    No 

	13. Pressure vessels periodically inspected and serviced?   Yes                  No  

	14.  Are 	reagents 	and 	chemicals 	clearly 	labelled 	with 	warning 	symbols?                         

Yes              No  

	15. Storing flammables in unapproved plastic containers?  Yes                  No    

	16. Laboratory space and ventilation good?  Yes                 No  

	17. Presence laboratory design in a unidirectional flow?  Yes                  No 

	18. Presence of Standard biosafety cabinet? Yes               No                     	 

	19. Presence of an Incinerator Machine?         Yes                No                  	 

	20.  Do all diagnostic procedures, including sample collection, nucleic acid extraction, master mix creation, and amplification, take place in distinct, dedicated workspaces?               
Yes                           No            

	21.  Exist any dead-air/PCR workstations or PCR UV boxes??           Yes             No 


 
 
 
 
 
[bookmark: _Toc136751960]APPENDIX III: INFORMATION AND CONSENT FORM 
RESEARCH TOPIC: OCCUPATIONAL HEALTH AND SAFETY PRACTICES 

AMONG FRONTLINE MEDICAL LABORATORY STAFF IN THE COVID -19 TESTING CENTRES IN THE BONO REGION OF GHANA. 

[bookmark: _Toc136751453][bookmark: _Toc136751961]INTRODUCTION 
 I am EMMANUEL ISAAC GARCHIE, a Masters student at the Catholic University of Ghana- Fiapre Campus pursuing a Masters degree in public health . I humbly invite you to participant in a study titled “Occupational health and Safety Practices among frontline Medical Laboratory staff in the Covid-19 testing centres in the Bono Region of Ghana”. Please, you can discuss the research questionnaire with someone you are comfortable with before you decide to consent to partake in the study. You can also take your time in answering the research questions and be assure that I will be glad to explain to you any difficulty you encounter as you go along answering the questions. 
[bookmark: _Toc136751454][bookmark: _Toc136751962]The Purpose 
The purpose of the study is to assess occupational health and safety practices among frontline medical laboratory staff in the Covid-19 testing Centres in the Bono region of Ghana. The study specifically seeks to assess the attitude toward occupational safety among medical laboratory staff in the various Covid-19 testing centers, assess the availability of Personnel Protective Equipment (PPEs), and ascertain the Safety measures in place for the medical laboratory Staff in the various Covid-19 testing Centres. 
[bookmark: _Toc136751455][bookmark: _Toc136751963] Procedures 
 Participation in this study will be required to answer questions on occupational health and safety status among medical laboratories at your testing center. You will be given one questionnaire to fill to the best of your knowledge. You may ask questions related to the study at any time. You can refuse to respond to any question without facing any consequences. The filling of the questionnaire will take approximately 15 minutes of your time.  
[bookmark: _Toc136751456][bookmark: _Toc136751964]Discomforts and risks  
No harm is expected in the course of the study. However, questions that will sound personal to you. You will not be forced to respond to all questions and you are free to stop answering the questions if you feel uncomfortable.  
[bookmark: _Toc136751457][bookmark: _Toc136751965]Benefits 
 There may be no direct compensation or benefit for participants, nonetheless, information that will be used various stakeholders and administrators to adopt strategies that can improve occupational health and safety status among medical laboratories in your facility.  
[bookmark: _Toc136751458][bookmark: _Toc136751966]Voluntary Participation and Withdrawal 
 Your involvement in the present study is voluntary and in case you change your mind, you are permitted to opt out. No penalty will be charge to any participant who will fail to answer all questions.  
[bookmark: _Toc136751459][bookmark: _Toc136751967]Confidentiality 
 The research will ensure anonymity and confidentiality of all participants who will be involved in this study. Any information that will be provided will be used for academic purposes. Information that will be provided during the study will be stored in a locked cabinet and password will be set for any electronic information.  
 
[bookmark: _Toc136751460][bookmark: _Toc136751968]VOLUNTARINESS 
 Participation is voluntary and participants (or parent if the participant is under 18) may withdraw at any time without penalty. More specifically, the participant will not be adversely affected if he/she declines to participate or later stops participating. 
[bookmark: _Toc136751461][bookmark: _Toc136751969]Participants Rights 
 If you have any ethical concerns during or after your participation in this study, please contact the Administrator of the Kintampo Health Research Centre Institutional Ethics Committee on 0556847860. 
[bookmark: _Toc136751462][bookmark: _Toc136751970]Contact information  
In case of any inquiry regarding the research please contact me, EMMANUEL ISAAC GARCHIE mobile number 0209073572. Since you are now informed about this research and clearly understood what it will entail, I do ask you to provide participation consent or not to participate in the study.  
Consent statement: 
I have read the above study information, or it has been read to me. I have had the opportunity to ask questions about it and questions I have asked have been answered to my satisfaction. I consent voluntarily to be a participant in this study. I also understand that the information collected will be treated confidentially and will be used only for the purpose informed. I will be given a copy of this informed consent form. 
.......................................................          .........................................                 
	  


Name of Participant  	 	        Signature or thumb print                               
 
Date ……/……/……… 
 	 	 	 	 	 	 	 	 
Witness (Witness to Consent Procedures if Participant cannot read) 
A witness’s signature and the participant’s thumbprint are required only if the participant is illiterate. In this case, a literate witness must sit throughout the entire period of the consenting process, write his or her name, date and sign this document. 
 
‘‘I have witnessed the accurate reading of the consent form to the potential participant, and the individual has had the opportunity to ask questions. I confirm that the individual has given consent freely’’.  
 
.......................................................          .........................................                 
Name of Witness 	 	 	        Signature                                 
 
Date ……/……/……… 
[bookmark: _Toc136751463][bookmark: _Toc136751971]Person conducting Consent 
I certify that the nature and purpose, the potential benefits, and possible risks associated with participating in this research have been explained to the potential participant. I have answered all questions that have been raised and have witnessed the above signatures on the date indicated above. 
 
Name: ……………………………….. 	 	Date: …..../……../………... 
 
Signature: …………………………………...
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