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                                                               ABSTRACT

This paper reflects the ideas of Okon Mildred on the assessment of occupational hazards of healthcare  workers and the development of engineering equipment in the fight against coronavirus. It is no secret the healthcare system in Nigeria is nothing to write home about and that is evidently seen in this pandemic as the healthworkers are overworked and underprotected..

The world has turned to technology and engineers to come up with innovations to convert the effects of the pandemic. This truly is the age of technology

                                                    CHAPTER 1

                                              INTRODUCTION

CONCEPTUAL ANALYSIS

What is operational hazard

Work has its positive health-promoting effects, as the financial dividend provides the worker with the basic necessities of life. The aforementioned translates into healthy well-being, job satisfaction, and ultimately, higher productivity. There is, however, a reciprocal and interactive relationship between the workers and the work environment. The knowledge of these interactions between work and health is fundamental in understanding and practicing occupational health and safety , but the importance of safety at the workplace is often overlooked .

Occupational hazard is the risk, harm, or danger that an individual is exposed to at the workplace, whereas occupational diseases result from such exposures to the individual. Although these occupational diseases appear to occur less frequently than other major debilitating diseases, there is evidence that they affect a considerable number of people, particularly in rapidly industrializing countries (e.g., Nigeria), hence indirectly impacting on the economy. During work periods, workers are faced with a variety of hazards almost as numerous as the different types of work, including chemicals,biological agents, physical factors, and adverse ergonomic conditions. These are responsible for a variety of health consequences.
In our discipline of occupational health and safety, the six primary hazard categories are:

Physical hazards.

Chemical hazards.

Biological hazards.

Radiological hazards.

Ergonomic hazards.

Behavioral hazards.

Types of Occupational Health Hazards

a)    Physical

b)    Chemical

c)    Biological

d)    Mechanical

e)    Psychosocial

What are Engineering Equipment
Engineering is the application of economic, social, scientific, and practical principles to invent, build, design, maintain, and otherwise improve machines, devices, materials, systems, and processes. When these equipment or technology are used in the medical sector, they are referred to as biomedical equipment. They include the following:

ANAESTHESIA MACHINE
This is a medical device used to generate and mix fresh gas flow of medical gas with inhalational anaesthetic agent to induce anaesthesia. The anaesthesia machine is normally used with a vaporizer, a ventilator,a suction machine and a patient monitor. The gases used in this machine include medical air, nitrous oxide and oxygen. The gases are  gotten from their individual cylinders to the machine. The flowmeter contains two caliberated cylinders to measure the rate of oxygen and nitrous oxide supply.Nitrous oxide is cold and should therefore not be supplied to the body alone so it is mixed with oxygen to warm it up. There should be a fail safe to cut off nitrous oxide supply when the oxygen level is low. The most common anaesthetic gases are halothane and isofluorane
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MAGNETIC RESONANCE MACHINE
The magnetic resonance imaging machine uses a strong magnetic field and radio ave to create detailed images of the organs and tissues of the body. It is a non- invasive and painless procedure.The first full body MRI machine was created by Raymond Damadian.It creates detailed cross sectional image of internal organs and structures. The scanner itself resembles a large tube with a table in the middle allowing the patient to slide in. The MRI scan unlike the CT scan and x-Ray as it does not use potentially harmful ionizing radiation.. Before undergoing patients are asked to remove all metal and jeweleries. They might be injected with contrasting fluid for clearer image.
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PATIENT MONITOR
The patient monitor is
 An electronic medical device that provides and records a patients vital signs for medical professionals. It measures the ctivities of various body organs such as ECG, anaesthesia and EKG monitors.It consist of one or more monitoring sensors, a processing component and a screen display.Simply put the patient monitor measures the physiological parameters of a patient

SYRINGE PUMP
The syringe pump is a device used for the infusion of chemical drugs like  vasopressin drugs, anti cholinergic drugs,anaesthetic drugs and so on.It delivers a certain dose of a drug at specific intervals. It is a spcial type of infusion pump.
FEATURES OF A SYRINGE PUMP
SELF TESTING : 
The syring pump has the ability to self test itself to make sure it is functioning properly. Once the machine comes on, it runs a self diagnostic test on itself, if it is bad, it gives out a aound or warning sign as the case may be.
                                                            Chapter 2

                                                       Literary Review

What is COVID-19

Coronavirus disease 2019 (COVID-19) is defined as illness caused by a novel coronavirus now called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; formerly called 2019-nCoV), which was first identified amid an outbreak of respiratory illness cases in Wuhan City, Hubei Province, China. [1] It was initially reported to the WHO on December 31, 2019. On January 30, 2020, the WHO declared the COVID-19 outbreak a global health emergency.  On March 11, 2020, the WHO declared COVID-19 a global pandemic, its first such designation since declaring H1N1 influenza a pandemic in 2009. 
Illness caused by SARS-CoV-2 was recently termed COVID-19 by the WHO, the new acronym derived from "coronavirus disease 2019." The name was chosen to avoid stigmatizing the virus's origins in terms of populations, geography, or animal associations.  On February 11, 2020, the Coronavirus Study Group of the International Committee on Taxonomy of Viruses issued a statement announcing an official designation for the novel virus: severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
What Are Coronaviruses

Coronaviruses are a group of viruses which typically tend to affect human and other mammal’s respiratory tract and their guts. The viruses are closely associated with infections like pneumonia, the common cold and conditions like severe acute respiratory syndrome(SARS) and Middle East Respiratory Syndrome(MERS).  

Origin Of The Coronavirus

In 1937, coronaviruses were first identified as an infectious bronchitis virus with which birds suffered that could devastate poultry stocks. Today, the viruses are the cause of the common cold in 15% to 30% of all cases. In the past 70 years, researchers have found camels, cattle, cats, dogs, horses, mice, pigs, rats and turkeys that were infected with coronaviruses.  

Symptoms

Signs and symptoms of COVID-19 may appear two to 14 days after exposure and can include:
Fever

Cough

Shortness of breath or difficulty breathing

Other symptoms can include:
Tiredness

Aches

Runny nose

Sore throat

Some people have experienced the loss of smell or taste.

Prevention

Wash your hands regularly for 20 seconds, with soap and water or alcohol-based hand rub

Cover your nose and mouth with a disposable tissue or flexed elbow when you cough or sneeze

Avoid close contact (1 meter or 3 feet) with people who are unwell

Stay home and self-isolate from others in the household if you feel unwell

Don't

Touch your eyes, nose, or mouth if your hands are not clean

Risk factor

1) Older people

2) People with asthma

3) Immunodeficiency people e.g HIV patients

4) Pregnant women

5) Homeless indi

                                          Chapter 3
                                      Result analysis

          Assessment of occupational hazard of health workers

Many soldiers have seen first-hand the horrors of war and, terrifying though it often was, they knew who they were fighting, and could recognise their enemy.In this virus we have an enemy which is invisible and sometimes deadly, and the task is harder.however, the virus is spreading and, on the frontline between a nervous public and those responsible for directing national responses, the healthcare workers on whom we all depend can easily be forgotten.During the Ebola outbreak six years ago, the World Health Organisation estimated that health workers were between 21 and 32 times more likely to be infected with Ebola than people in the general adult population. In West Africa more than 350 health care workers died while battling Ebola.Doctors, nurses, carers and paramedics around the world are facing an unprecedented workload in overstretched health facilities, and with no end in sight. They are working in stressful and frightening work environments, not just because the virus is little understood, but because in most settings they are under-protected, overworked and themselves vulnerable to infection.The risk to doctors, nurses and others on the front lines has become plain: Italy has seen at least 18 doctors with coronavirus die. Spain reported that more than 3,900 health care workers have become infected,

Development of medical device

Medical devices are required for prevention, diagnosis, treatment and rehabilitation of diseases. 

The equipment needed in the fight against coronavirus include:

1)Ventilators:

A ventilator, formerly known as a respirator, is a machine designed to help move breathable air in and out of the lungs in the event that a person is unable to breathe by themselves or their lungs are not operating at full capacity.If the patient only needs the ventilator for a portion of the time, such as while sleeping, they would usually inhale air through a nasal mask. However, if a patient needs long-term ventilator dependence, they will usually receive a tracheotomy cannula; a small slit in the throat that a tube is fed throughVentilators help to force oxygen into the lungs of patients who are struggling to get enough.  Ventilators help to force oxygen into the lungs of patients who are struggling to get enough 
How do ventilators work?

Modern ventilators are computerised and feature a compressible air reservoir or turbine, air and oxygen supplies, and a set of valves and tubes connected to the patient. The air is pneumatically compressed several times a minute to force oxygen into the lungs, which expand and take it in thanks to their natural elasticity.

2) PPE- personnel protective equipment

Infection prevention and control measures include, among other measures: hand hygiene, personal protective equipment and waste management materials.

The Protective equipment consists of garments placed to protect the health care workers or any other persons to get infected.

These usually consist of standard precautions: gloves, mask, gown. If it is blood or airborne high infections, will include: Face protection, goggles and mask or faceshield, gloves, gown or coverall, head cover, rubber boots. 

How to wear these:

Identify and gather the proper PPE to don. Ensure choice of gown size is correct (based on training).

Perform hand hygiene using hand sanitizer.

Put on isolation gown. Tie all of the ties on the gown. Assistance may be needed by other healthcare personnel.

Put on NIOSH-approved N95 filtering facepiece respirator or higher (use a facemask if a respirator is not available). If the respirator has a nosepiece, it should be fitted to the nose with both hands, not bent or tented. Do not pinch the nosepiece with one hand. Respirator/facemask should be extended under chin. Both your mouth and nose should be protected. Do not wear respirator/facemask under your chin or store in scrubs pocket between patients.*

Respirator: Respirator straps should be placed on crown of head (top strap) and base of neck (bottom strap). Perform a user seal check each time you put on the respirator.

Facemask: Mask ties should be secured on crown of head (top tie) and base of neck (bottom tie). If mask has loops, hook them appropriately around your ears.

Put on face shield or goggles. Face shields provide full face coverage. Goggles also provide excellent protection for eyes, but fogging is common.

Perform hand hygiene before putting on gloves. Gloves should cover the cuff (wrist) of gown.

Healthcare personnel may now enter patient room.

How to remove

Remove gloves. Ensure glove removal does not cause additional contamination of hands. Gloves can be removed using more than one technique (e.g., glove-in-glove or bird beak).

Remove gown. Untie all ties (or unsnap all buttons). Some gown ties can be broken rather than untied. Do so in gentle manner, avoiding a forceful movement. Reach up to the shoulders and carefully pull gown down and away from the body. Rolling the gown down is an acceptable approach. Dispose in trash receptacle. *

Healthcare personnel may now exit patient room.

Perform hand hygiene.

Remove face shield or goggles. Carefully remove face shield or goggles by grabbing the strap and pulling upwards and away from head. Do not touch the front of face shield or goggles.

Remove and discard respirator (or facemask if used instead of respirator). Do not touch the front of the respirator or facemask.*

Respirator: Remove the bottom strap by touching only the strap and bring it carefully over the head. Grasp the top strap and bring it carefully over the head, and then pull the respirator away from the face without touching the front of the respirator.

Facemask: Carefully untie (or unhook from the ears) and pull away from face without touching the front.

Perform hand hygiene after removing the respirator/facemask and before putting it on again if your workplace is practicing reuse.*

3) Intensive care units

Intensive care units (ICUs) are specialist hospital wards that provide treatment and monitoring for people who are very ill.

They're staffed with specially trained healthcare professionals and contain sophisticated monitoring equipment.

ICUs are also sometimes called critical care units (CCUs) or intensive therapy units (ITUs).

When intensive care is needed

Intensive care is needed if someone is seriously ill and requires intensive treatment and close monitoring, or if they're having surgery and intensive care can help them recover.
Most people in an ICU have problems with 1 or more organs. For example, they may be unable to breathe on their own.

Equipment that may be used on an ICU includes:

a ventilator – a machine that helps with breathing; a tube is placed in the mouth, nose or through a small cut in the throat (tracheostomy)

monitoring equipment – used to measure important bodily functions, such as heart rate, blood pressure and the level of oxygen in the blood

IV lines and pumps – tubes inserted into a vein (intravenously) to provide fluids, nutrition and medication

feeding tubes – tubes placed in the nose, through a small cut made in the tummy or into a vein if a person is unable to eat normally

drains and catheters – drains are tubes used to remove any build-up of blood or fluid from the body; catheters are thin tubes inserted into the bladder to drain pee

Someone in an ICU will often be on painkilling medicine and medicine that makes them drowsy (sedatives)
4) patient bed

A hospital bed or hospital cot is a bed specially designed for hospitalized patients or others in need of some form of health care. These beds have special features both for the comfort and well-being of the patient and for the convenience of health care workers. Common features include adjustable height for the entire bed, the head, and the feet, adjustable side rails, and electronic buttons to operate both the bed and other nearby electronic devices.

Hospital beds and other similar types of beds such as nursing care beds are used not only in hospitals, but in other health care facilities and settings, such as nursing homes, assisted living facilities, outpatient clinics, and in home health care.While the term "hospital bed" can refer to the actual bed, the term "bed" is also used to describe the amount of space in a health care facility, as the capacity for the number of patients at the facility is measured in available "beds."

5)swab kit

Due to the recent 2019 Novel Coronavirus (COVID-19) outbreak, we have been getting many inquiries about what type of swabs, media, and kits should be used for COVID-19 sample collection prior to testing. Below we have a short guide on which COPAN products meet the Centers for Disease Control and Prevention (CDC) Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens for Coronavirus investigations.

Innovations so far

As the coronavirus spreads, so too are innovations to combat it. Not only is technology making life in quarantine more livable for millions of people, but it is also helping to fight the virus.

1.     The Code: Within the first few weeks of the virus, China had sequenced the genome. By posting that sequencing online, it trigged a ripple effect in research labs across the world, with a surge in orders for synthetic samples of the virus to build copies of it from scratch. This allowed new treatments to be trialed – even experiments that failed offered vital clues in guiding researchers on where they should focus.

2.     The Skies: Drones are being dispatched to respond to the outbreak, across the country. From patrolling walkways with loudspeakers warning residents to wear masks, to hovering over streets with QR code placards that drivers can scan with their phones to register health information; the drones allow authorities to get information out faster while also keeping a safe distance while performing their duties. Agricultural drones are also spraying disinfectants in remote areas, while others have been used to deliver crucial medical supplies. 

Drones used to spray disinfectant on city streets are 5 times more efficient than manual spraying

 3.     Our Phones: Smartphones are playing a critical role in reducing exposure. Delivery apps offer contactless delivery, whereby drivers drop food off at a specific point – including a card stating the temperature of everyone involved in cooking and delivering the food. Another offers users maps marking residential communities with confirmed cases and their proximity to them. Meanwhile, mobile payment apps are reducing transmission along paper money, which can carry viruses for up to 17 days. With the world’s highest penetration of e-wallets and two of the world’s largest mobile pay, Chinese fin-tech is helping to slow the coronavirus sprea4.     The Infodemic: As the virus began making headlines globally, false information also spread, it was labeled an ‘infodemic’ by the WHO. Yet while technology has facilitated misinformation, it is also helping to curb it. In China, a massive online mobilization of experts, universities, organizations (including UNDP), celebrities and even A.I. news anchors are battling the infodemic, urging everyone to “spread the word, not the virus.” For instance, sharing how to wear masks, and encouraging youth to share facts with the elderly and promoting social distancing.Netizens participating in UNDP's the Spread the Word, Not the Virus campaign in over 30 different languages and dialects.

 5.     Business continuity: A major challenge during the virus is being able to work.  Several tech companies are offering free online collaborative tools. Other businesses have quickly adopted work-from-home policies, using online meeting software, collaboration platforms and LBS technology to clock in and  ensure employees stay home. At UNDP, the use of Zoom teleconferencing and ERP Platforms have allowed us to keep working.

6.     Education and parents’ sanity: After weeks of schools being closed, possibly the biggest challenge for parents is keeping children occupied and continuing their schoolwork.  To enable this, many Chinese schools have rolled out online learning platforms, where students take courses and teachers give lectures from home, via live-streaming platforms.

Students utilizing technology to study at home.

 7.     E-Medical and psychological care: From hypertension to arthritis, people still have many other medical needs.  Online doctors and express deliveries of medicine are on the rise, as people avoid hospitals. Many institutions also offer online psychological counseling services – often for free – to counter the stress of social distancing.

8.     Robot nurses and AI Diagnoses:  Robots are also used in many Chinese hospitals to deliver food, medicine and other supplies to patients; to disinfect hospitals and other public areas; to check patients temperatures; and to answer common questions. Coronavirus is being   diagnosed using AI, which can read thousands of CT scans in 20 seconds with an accuracy rate of 96%.Robots are being used in hospitals in Wuhan to assist patients with questions, reducing the possibility of human contamination.

 9.     Connecting people: Compulsory quarantine has disrupted daily life and curtailed social interaction for nearly one fifth of the global population. This is leading millions to meet online instead. Families dine together with relatives in distant cities, raising a glass to each other on camera. Even weddings have been held in Virtual Reality.

10.    Big Data dashboards: Transparent and accessible public data has facilitated the development of dashboards to track the spread of virus. This time around these dashboards are not only made by UN organizations like WHO, but also smaller organizations and enterprises that have contributed to their needs. Users can access these real time updates easily through their familiar Apps.

                                 RECOMMENDATIONS
1) Heathcare officials should be provided with more protective kit

2) The government should infuse money into the healthcare sector

3) Finances should be infused to technology

4) Engineering firms should come up with innovations to aid the fight of the pandemic

