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Abstract 
The coronavirus disease (COVID-19) first appeared in China and spread globally in a short time. It was 
declared a pandemic by the World Health Organization (WHO) on March 11, 2020. Pandemics are a 
human problem. Due to the risk posed by COVID-19 on human health, all production and service 
workplaces around the world have slowed down their activities. These developments have caused 
significant labor and production losses. The most effective and practical way to prevent the 
transmission of the coronavirus; although there are physical distance, personal hygiene and mask 
applications, these do not constitute a definitive solution. Governments, organizations, employers 
and workers are facing important challenges to combat the COVID-19 pandemic and protect safety 
and health in the workplace. Unsafe workplace conditions and inappropriate working principles lead 
to significant health risks in the workplace. COVID-19 causes negative effects in all areas where people 
are present, such as health, social, economic, education, construction, manufacturing, transportation 
and trade. In this study, protective measures that can be taken are evaluated by reviewing the 
literature on the negative effects of COVID-19 on human health and therefore on workforce loss.  
In addition to additional safety measures in the prevention of COVID-19, basic occupational health 
and safety (OHS) control methods were evaluated in the following order: (1) elimination / substitution, 
(2) engineering controls, (3) organizational controls, and (4) personal protective equipment (PPE). In 
addition to the protection of health, due to the effective safety measures, the stress caused by COVID-
19 will decrease in people, so comfort in their social lives and productivity in their work lives will be 
increased. Therefore, governments, employers and workers' organizations have to form a joint 
organization with universities and health institutions. 
 
Özet 
Koronavirüs hastalığı (COVID-19) ilk olarak Çin'de ortaya çıktı ve kısa sürede tüm dünyaya yayıldı. 11 
Mart 2020'de Dünya Sağlık Örgütü (WHO) tarafından pandemi ilan edildi. Pandemi, bir insanlık 
sorunudur. COVID-19’un insan sağlığı üzerinde oluşturduğu risk nedeniyle, dünya genelinde bütün 
üretim ve hizmet işyerleri faaliyetlerini yavaşlatmıştır. Bu gelişmeler önemli ölçüde işgücü ve üretim 
kayıplarına neden olmuştur. Koronavirüsün bulaşmasını önlemenin en etkili ve pratik yolu; fiziki 
mesafe, kişisel hijyen ve maske uygulamaları olsa da bunlar kesin çözüm oluşturmuyor. Hükümetler, 
kuruluşlar, işverenler ve işçiler, COVID-19 salgınıyla mücadele etmek ve işyerinde güvenlik ve sağlığı 
korumak için önemli sorunlarla yüzleşmektedirler. Güvenli olmayan işyeri koşulları ve uygun olmayan 
çalışma ilkeleri, işyerinde önemli sağlık risklerine yol açmaktadır. COVID-19, sağlık, sosyal, ekonomik, 
eğitim, inşaat, imalat, nakliye, ticaret gibi insanların bulunduğu her alanda olumsuz etkilere yol 
açmaktadır. Bu çalışmada, COVID-19’un insan sağlığı ve dolayısıyla işgücü kaybı üzerindeki olumsuz 
etkileri ile ilgili literatür taraması yapılarak alınabilecek koruyucu önlemler değerlendirilmiştir. COVID-
19 önleyici iş sağlığı ve güvenliği (İSG) kontrol yöntemleri aşağıdaki sıraya göre değerlendirilmiştir: (1) 
eleme/ikame, (2) mühendislik kontrolleri, (3) organizasyonel kontroller ve (4) kişisel koruyucu 
donanımlar (KKD). Sağlığın korunmasının yanı sıra etkin güvenlik önlemlerine bağlı olarak kişilerde 
COVID-19'un yarattığı stres azalacağından sosyal yaşamlarında rahatlık ve iş yaşamlarında verimlilik 
artışı sağlanacaktır. Bu nedenle, hükümetler, işverenler ve işçi örgütleri üniversiteler ve sağlık 
kurumları ile ortak bir örgüt oluşturmak durumundadırlar.

 

INTRODUCTION 

Epidemics have been and continue to be among the 

serious problems of humanity. Epidemics have negative 

effects both individually and socially. The most basic 

feature of the epidemic is that the infectious agent makes  

 

https://orcid.org/0000-0001-7864-1009
https://orcid.org/0000-0002-6294-6112


Occupational health and safety measures in pandemic conditions: COVID-19 practice 

79 / H.H. Acar, K. Üçüncü / AÇÜ Orman Fak. Derg. 24 (2): 78-92 (2023) 
 

the susceptible host sick and the host infects 2-4 other 

people. When the epidemic affects a wide geography, a 

continent or the whole world, it is defined as a pandemic 

(Kocay and Baba 2022). 

COVID-19, which emerged in Wuhan, China on December 

1, 2019, began to spread globally in a short time. WHO 

named this disease the new coronavirus (COVID-19) on 

February 11, 2020, and was declared a global epidemic on 

March 11, 2020, when the first case was seen in Türkiye 

(Er 2020, Bozkurt et al. 2020). Coronaviruses are very 

important human and animal pathogens (Cui et al. 2018, 

Er 2020, El-Sayed and Kamel 2021). The virus that causes 

the COVID-19 disease has been named Severe Acute 

Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) (Hu et 

al. 2021). 

All parties of the production organization (governments, 

employers, unions and workers) must face enormous 

challenges as they try to protect health and safety in their 

workplaces to combat the COVID-19 disease. These key 

issues need to be addressed to focus on public health 

impact, symptoms, diagnosis, case management, 

emergency response and preparedness to assess and 

prevent the sectoral (agricultural, industrial, service) 

impacts of the global disaster caused by the COVID-19 

disease. 

The risk of transmission of the SARS-Cov-2 virus, which 

causes COVID-19 disease, is higher indoors. Employers 

should take the necessary epidemic-related occupational 

health and safety (OHS) measures in their workplaces to 

protect all persons involved in the system (employers, 

workers, customers, guests) from potentially worsening 

epidemic conditions. Employers and workers can benefit 

from the guide prepared by the OHS administration. 

Because researches on OHS measures are continuing in 

order to prevent and control the risk of contagion related 

to the epidemic, psychosocial risks, ergonomic and other 

OHS risks. Risk levels will be reduced with the control 

measures to be implemented in line with this guideline. 

However, new guidelines have been established as 

COVID-19 mutants and outbreak conditions change 

(OSHA 2020).  

After the recognition of COVID-19 as a pandemic, 

practices such as quarantine, isolation, transportation 

restriction began. These applications have limited 

production and brought to the fore working methods such as 

working from home and digital working for production. 

Decreasing employment due to the impact of COVID-19 

negatively affected the sectors financially at the global 

level. These illustrate the effects of the coronavirus 

pandemic and the importance of efforts to contain it. On 

the other hand, the global epidemic caused by the spread 

of COVID-19 negatively affected mental health and 

created a negative economic impact, leading to a serious 

increase in hospitalizations, deaths and quarantine-

related crises (Das 2022). 

While the COVID-19 epidemic threatens workplaces and 

the flow of activities, has causes serious health problems 

and negative socio-economic developments in 

employees. Studies on the source of the COVID-19 

disease, which has affected the whole world and turned 

into a pandemic, are important for the protection of 

human health for the future. 

Effective implementation of OHS measures for COVID-19 

or similar epidemics in workplaces is not only important 

for the protection of the health of employees and the 

responsibility of the employer, but also a matter of public 

health (Baycık et al. 2021). 

The WHO Global Emergency Committee, at its meeting 

No. 15 dated May 4, 2023, adopted the recommendation 

to end the global public health emergency. However, 

there have been warnings that the virus remains a 

significant threat. Despite the recommendation by WHO 

to lift the global public health emergency, it is known that 

the virus continues to be a significant threat. In this 

review, the measures to prevent the transmission of the 

virus were evaluated in terms of OHS, and the necessity 

of redesigning and reorganizing the workplace or 

workplaces was emphasized. 

Literature Review 

The new type of coronavirus (COVID-19) is a virus that is 

generally defined by fever and shortness of breath, 
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causes respiratory tract infection, is transmitted from 

person to person through droplets and contact, and can 

lead to death (Viramgami et al. 2020, Ateş 2020). 

Coronaviruses (CoV) are a class of ribonucleic acid (RNA) 

viruses that cause disease in the respiratory, 

gastrointestinal, liver, and cardiovascular systems (Wu et 

al. 2020). Four types of CoV variants, alpha, beta, delta 

and gamma, have been described (Di Gennaro et al. 

2020). 

Modes of Transmission of COVID-19 

The virus is transmitted from person to person in two 

ways (Lotfi et al. 2020, Andersen et al. 2020, Holmes et al. 

2021): 

 Direct transmission: COVID-19 is transmitted to 

people at a distance of about 2 meters through 

virus-laden droplets spread by the infected 

person when breathing, speaking, coughing and 

sneezing. It is the most common mode of 

transmission. 

 

 Indirect transmission: It is transmitted through 

contact from contaminated surfaces. It spreads 

by the precipitation of virus-laden droplets onto 

various surfaces and objects. When an infected 

person talks, coughs or sneezes, infected droplets 

are transmitted to surrounding surfaces. 

Transmission can occur if a person touches 

surfaces or objects contaminated with SARS-CoV-

2, or rubs their mouth, nose, or eyes. 

 

The virus passes into the lungs, especially through the 

mucous membranes of the nose, larynx and eyes; attacks 

the lung, heart, kidney and digestive system (Türken and 

Köse 2020, Saydam 2020). Human-produced viral 

particles are entrapped in respiratory droplets and 

droplet nuclei that are larger than a single virus. Most 

respiratory droplets or particles formed during breathing, 

speaking, singing, sneezing and coughing are smaller than 

5 µm (Bar-On et al. 2020). Temperature and relative 

humidity affect the transmission power of COVID-19. 

However, it is practically not possible to create the 

desired temperature and relative humidity to reduce or 

eliminate the effect of COVID-19. The SARS-CoV-2 virus is 

sensitive to high temperatures; Over 99.99% inactivates 

in just a few minutes at 70°C. Although some studies show 

that the survival time of viruses can be reduced when the 

relative humidity is in the range of 40-60%, this is quite 

limited (Wang et al. 2021). From an epidemiological point 

of view, counting asymptomatic cases and determining 

the total cases and understanding the extent of the 

pandemic is difficult (Lipsitch et al. 2020). 

Classification of the Risk of Employee Exposure to SARS-CoV-2 

During the epidemic, the risk of occupational exposure of 

workers to the SARS-CoV-2 that causes COVID-19 

depends on the type of industry, contact with infected 

people, local conditions and social behavior patterns. The 

risk of exposure depends on: (1) The physical 

characteristics of the workplace, (2) The characteristics of 

the work performed, (3) The health status and non-work 

activities of the employee, (4) Social customs and 

conditions, (5) Employees' use of necessary personal 

protective equipment, (6) Close contact (CC: 2 m distance 

for a total of 15 minutes or more in a 24-hour period), (7) 

Compliance with the COVID-19 Health Management and 

Working Guidelines. 

Occupational Risk Pyramid for COVID-19 

The potential risk exposure levels of job duties can be 

divided into 4 groups (OSHA 2020, OSHA 2021a): 

 Low Risk Level: Limited contact with the public or 

other workers in this category; work from home, 

remote work, long-distance office work, etc. 

includes. 

 

 Moderate Risk Level: Jobs that usually require 

close contact or constant close contact with other 

people in areas of social pollution; close work in 

open or well-ventilated workplaces; public 

transportation, market, restaurant, bus station, 

construction industry, some public duties, farm 

etc. 

 

 High Level of Risk: Jobs with high potential for 

exposure to suspected or known sources of SARS-
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CoV-2; health services, ambulance vehicle 

workers, morgue workers-washing and 

incineration, working in closed and airless 

workplaces, workplaces where commercial 

transactions are made, etc. 

 Very High Level of Risk: Jobs with very high 

potential for exposure to suspected or known 

sources of SARS-CoV-2 during certain medical, 

post-mortem or laboratory functions; aerosol 

generating procedures-intubation, dental 

procedures, sampling from suspect, morgue 

workers - autopsy etc. 

COVID-19 Symptoms 

The clinical appearance of COVID-19 is as follows; (a) 

asymptomatic conditions, (b) conditions requiring 

mechanical oxygen administration, and (c) severe 

respiratory failure. Known and common symptoms of 

COVID-19 are as follows (OSHA 2020): (1) Fatigue, 

headache or general aches, (2) Throat congestion and 

pain, cough, fever or chills, (3) Nausea and vomiting or 

diarrhea, (4) Loss of new taste or smell. It is difficult to 

fully distinguish COVID-19 disease from other viral 

respiratory infections. It has been found that symptoms 

usually appear between 2 and 14 days after exposure to 

the virus. Therefore, it should not be confused with other 

symptoms (McIntosh 2021). 

COVID-19 Tests 

 Two diagnostic tests currently approved worldwide 

(Tahamtan and Ardebil 2020, CDC 2021): 

 

 PCR Test: The PCR test enables the detection of 

people who have caught COVID-19 and are actively 

carrying the virus. 

 

 Antibody Tests: With the antibody test, the level of 

protective antibodies against COVID-19 after illness 

or vaccination is understood. 

 

COVID-19 Work Planning 

Within the scope of the workplace safety management 

system, a COVID-19 work plan should be created with the 

cooperation of the OHS board and the syndicate, if any. 

This plan consists of the steps to be taken to protect 

workers from the risk of exposure to COVID-19 and the 

necessary procedures for monitoring worker health. A 

good COVID-19 business plan (OSHA 2020); 

a) Recognition of hazards, 

b) Evaluate the relevant risks and risks; and 

c) It makes it possible to take control measures to 

reduce the spread of the coronavirus. 

 

For this purpose, employers and auditors; 

 

a) Takes necessary control measures, 

b) Informs the employees about these measures, 

c) Ensures that employees comply with these 

procedures. 

 

Occupational Health and Safety 

 

OHS systems need to prevent the spread of the COVID-19 

epidemic and create an internal environment that 

provides a reasonable balance between personal safety 

and work engagement. The most effective solution 

mechanism against the threat of COVID-19 disease is 

OHS. Because OHS measures provide important and 

effective support and contribution to returning to the 

workplace in a safe and healthy way after periods of 

quarantine, isolation or working from home. 

 

OHS principles contribute to the preparation of guidelines 

for the following measures: 

 

 Protecting the health and safety of employers 

and workers at work during the COVID-19 

pandemic. 

 

 To create a safe and healthy working 

environment after the general measures related 

to the epidemic are lifted. 

 

Effects of COVID-19 
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Industry Impacts of COVID-19 

 COVID-19's restrictions on travel and mobility affected 

labor markets, consumer demands, health systems, social 

behaviour. These factors also led to significant changes in 

the sectors. Supply-demand-driven sectors (such as 

manufacturing, construction, retail, education and 

mining) and medical fields such as healthcare and 

pharmaceuticals have been significantly affected by the 

pandemic. Other sectors such as utilities and energy were 

moderately affected; financial services, stock markets 

and agriculture sectors were generally positively affected. 

Industries lost their workforce to the extent that they 

were affected (Delardas et al. 2022). The global pandemic 

resulting from the spread of COVID-19 has created a 

significant amount of uncertainty due to the increase in 

hospitalizations, deaths and quarantine-related crises 

(Saadat et al. 2020). COVID-19 has increased mortality 

and morbidity rates, negatively impacted mental health 

conditions, and had a huge, negative economic impact 

(Das 2022). 

The COVID-19 pandemic has created a great socio-

economic concern in all industries worldwide. Production 

and access cuts in agriculture and food systems have 

made the livelihoods of the majority of people 

significantly difficult. In addition, the continuation of the 

crisis has led to logistical problems, which has led to 

global food insecurity. The marketing cost of agricultural 

products increased due to logistical difficulties under the 

influence of the pandemic. COVID-19 has also affected 

the economic growth of countries, including the industrial 

sector, agricultural production, trade and service sectors. 

Increases in input costs and perishability of agricultural 

products cause huge losses for farmers. Current 

circumstances have delayed the distribution of food and 

agricultural inputs, creating barriers to sustainable food 

production and supply to markets (ILO 2020, Arumugama 

et al. 2021). 

The spread of the coronavirus pandemic has created an 

imbalance in all sectors of the world, causing significant 

disruptions to the global economy. Social distancing, 

quarantines and excessive travel restrictions have 

resulted in a massive reduction in labor and production 

across all industrial sectors. Due to the impact of COVID-

19, the most important lesson learned in this area has 

been the creation of a resilient food system (Sridhar et al. 

2023). 

The service sector (education, health, utilities, tourism, 

etc.) has faced the worst financial setbacks due to the 

coronavirus. Globally, passenger movements were 

restricted, with most airline industries shutting down. 

Due to the panic and spread of the disease, the number 

of tourists and passengers decreased rapidly (Xiang 

2021). COVID-19 has affected various service industries 

such as tourism and accommodation, transportation and 

restaurants. The decrease in tourism has also led to job 

loss for various industries and has caused great losses in 

these areas. The COVID-19 crises have also affected the 

media and entertainment industry. COVID-19 is affecting 

education sectors beyond student learning. School 

closures put this industry at serious risk of unemployment 

and, at worst, complete school closures. The COVID-19 

quarantine has brought the restaurant and hotel 

industries to a standstill. Despite the challenges faced by 

this industry, the online ordering service has significantly 

supported companies. 

All the restrictions and measures taken to reduce human 

contact and movement in order to slow the spread of the 

virus led to a discontinuity on a sectoral basis. COVID-19 

has disrupted supply-demand mechanisms and 

production capacity, contributed to increased uncertainty 

and financial instability, and posed a major strategic 

challenge. Although COVID-19 disrupted the traditional 

market order, it has increased the efforts of organizations 

in the field of innovation to overcome this problem. The 

change in understanding created by the pandemic is also 

very important for overcoming the crises that will be 

encountered from now on (Vecco et al. 2022). 

Health Effects of COVID-19 

 

The health problems of the pandemic can be long-term or 

short-term. A significant portion of those infected with 

the virus faced serious physical and mental difficulties in 

returning to normal life. The various health impacts of 

COVID-19 are as follows (Mueller et al. 2021, CDC 2022): 
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(1) Lung and long-term cardiovascular and brain ailments, 

(2) Neglect of patients with other diseases and health 

conditions, (3) Overburdening of high-risk physicians and 

other healthcare workers, (4) High operating burden of 

the existing healthcare system, (5) Deficiencies in 

healthcare systems, (6) Difficulties in diagnosis, 

quarantine and treatment related to COVID-19, (6) High 

need for prevention of COVID-19, post-traumatic stress, 

and treatment, (7) Long-term stress syndrome, (8) Long-

term stress and failure of the medical supply chain, and 

(9) cardiac symptoms, neurological symptoms, digestive 

symptoms, joint or muscle pain. As of July 2023, 

approximately 768.237.788 people in the world have 

been infected with the virus and approximately 6.951.677 

people have died from this virus (URL-1 2023, WHO 

2023). Similarly, as of May 2023, at least 17.232.036 cases 

and 102.174 deaths were observed in Türkiye. In Table 1

COVID-19 cases in the world and in Türkiye was given 

(URL-1 2023, WHO 2023). In millions of survivors, long 

term symptoms that prevent a return to normal life have 

been observed, and mental problems have increased 

significantly (Mueller 2021). Until July 2023, a total of 

13.474.287.083 doses of COVID-19 vaccine were 

administered in the world and 152.722.197 doses of 

COVID-19 vaccine in Türkiye.
 
Table 1. COVID-19 case results in the world and in Türkiye 

Status World Türkiye 

5 May-2023 24 July-2023 April- 2023 24 July-2023 

Population 8.027.260.000 8.050.121.000 85.279.553 N/A 

1) Total number of cases 765.222.932 768.237.788 17.232.066 N/A 

Case/Population ratio (%) 9.56 9.57 20.21 N/A 

2) Total number of deaths 6.921.614 6.951.677 102.174 N/A 

Death rate (%) 0.90 0.91 0.59 N/A 

3) Total number of vaccines 13.344.670.055 13.474.287.083 152.657.595 152.722.197 

 

Healthcare for people with other health needs has been 

severely disrupted as COVID-19 increases the pressure on 

healthcare institutions (Mueller 2021). Significant 

increases were observed in the number of patients 

waiting in non-emergency care plans (Department of 

Health and HSE 2021), creating difficulties in human 

resources management, facility-tool-equipment use and 

medical equipment management (Haileamlak 2021). 

Economic Impacts of COVID-19 

It has implemented full or partial lockdown measures 

around the world to slow the spread of the COVID-19 

disease. This practice, by affecting the service, 

production, agriculture, food, education, sports and 

entertainment sectors, led to economic deterioration, 

deterioration in the supply chain, unemployment, and a 

decrease in the quality of life (Naseer et al (2023). 255 

million full-time working days were lost in 2020 due to 

business closures. The estimated total financial burden of 

the COVID-19 pandemic related to loss of productivity 

and decline in health is estimated at more than $16 

trillion (Cutler and Summers 2020, Yeyati and Filippini 

2021). It is estimated that approximately 1 billion working 

days are lost due to COVID-19 in the USA in 2022 

(McKinsey Company 2023). Research results show that 

consumption habits will change, total expenditures will 

decrease, savings rates will increase and unemployment 

rates will increase during the COVID-19 epidemic; this 

shows that there will be stagnation in the economies of 

the countries and as a result poverty rates will increase 

(Bárcena et al. 2020). As a matter of fact, the world 

experienced a negative economic growth of 2.8% in 2019 

and -3.1% in 2020. With the measures taken in 2021, a 

global economic growth of 5.8% was achieved (CRS 2021, 

Ünüvar and Aktaş 2022). The IMF predicts that the global 

economic growth rate, which was 3.4% in 2022, will 

decline to 2.9% in 2023. In addition to saving lives, 

proactive global actions are required to protect economic 

well-being (Pak et al. 2020). Financial impacts of COVID-

19: (1) Significant slowdown in income growth, (2) 

Decrease in employment, increase in unemployment, (3) 

Weak cash flow in the market, (4) Slowdown in the 

production of basic necessities, (5) Slowdown in the 
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transportation, service and manufacturing sectors, (6) 

Losses in national and international trade, (7) Disruptions 

in the supply chain of products, (8) Increasing poverty. 

 

Impact of COVID-19 on Education 

The aim of education is to ensure that all young people 

have the opportunity to develop knowledge, skills, 

attitudes and values at school. The closure of schools 

worldwide due to the COVID-19 epidemic and the 

introduction of distance education instead of face-to-face 

education negatively affected education. Meinck et al 

(2022) reported that administrators, teachers, and 

students perceived a decrease in learning progress. The 

pandemic has exposed many inadequacies and 

inequalities in education systems; led to learning losses 

and increased inequality. Losses experienced in 

extracurricular practices can turn into long-term 

difficulties. Although distance education techniques do 

not provide teacher-student interaction, it is beneficial to 

develop and strengthen distance education techniques, 

since it is not known how long the pandemic will last. On 

the other hand, necessary efforts should be continued to 

prepare compensation programs, to allocate sufficient 

budget for education and to be prepared for future 

uncertainties (Donnelly et al. 2021). Following the 

February 6, 2023 Kahramanmaraş earthquake, continuing 

distance education in higher education in Türkiye requires 

being prepared for similar disasters. 

Socio-Cultural Impacts of COVID-19 

Despite the clear and understandable public health and 

economic impacts of COVID-19, its sociocultural impacts 

are often neglected (Wassler and Talarico 2021). Al Adawi 

et al. (2021) stated that quarantine, physical distance and 

access restriction related to COVID-19 may affect the 

measures to be taken by creating differences in terms of 

regional, religious beliefs, cultures and norms. The 

physical distance and quarantine applied to protect from 

COVID-19 create socio-cultural negativities (UNICEF 2021, 

Mansouri 2022): (1) Inability of the service sector to serve 

as it should, (2) Cancellation or postponement of 

important sporting events and tournaments, (3) 

Postponement or cancellation of any travel unless it is 

very urgent, (4) Disruption of cultural, religious and 

holiday celebrations, (5) Increase in social stress, (6) 

Closure of exams, games and sports halls. 

 

Psycho-Social Effects of COVID-19 

Fear of getting sick and dying due to coronavirus disease, 

economic recession negatively affected the mental health 

of many people and increased their substance use 

(Schäfer 2020, Panchal et al. 2021). On the other hand, 

Monroe et al. (2023) stated that the COVID-19 epidemic 

had psychosocial effects in terms of increased anxiety, 

decreased quality of life, financial difficulties and feelings 

of isolation. Similarly, it has been observed that 

individual, interpersonal, community, institutional, and 

structural factors can affect health outcomes in COVID-19 

conditions. In a study examining the psychosocial effects 

of COVID-19, generalized anxiety was found in 21.0% of 

subjects and major depression in 25.5% (Généreux 2020). 

In another study conducted in low- and middle-income 

countries, 28.2% anxiety, 18.3% stress, and 26.6% 

depression were reported (Chen et al. 2021). 

Environmental Impacts of COVID-19 

COVID-19 interacts with the climate. Climate effects 

accelerate the spread of some diseases and make disease 

control difficult (Rosengren 2021). Due to the decrease in 

energy use during the pandemic process, CO2 emissions 

decreased by 5.8% in 2020 (Khan et al. 2021). Overall, the 

pandemic has led to major global socio-economic 

changes that directly or indirectly affect the environment, 

such as the effects on human health of environmental 

damage caused by pharmaceutical and vaccine waste, 

improving air and water quality, reducing noise and 

restoring ecology (Chakraborty and Maity 2020, Somani 

et al. 2020, Saadat et al. 2020). However, the acceleration 

in economic activity after the pandemic will reverse the 

positive effects (Meena 2021). Nevertheless, it is possible 

that the results of environmental measurements 

resulting from COVID-19 will provide a significant 
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sensitivity to humanity in this regard.  In addition, the 

indiscriminate disposal of various infected materials that 

pose a constant danger to the environment, such as 

gloves, masks, untreated medical waste due to COVID-19, 

causes significant environmental pollution (Fadare and 

Okoffo 2020, Nghiem et al. 2020, Singh et al. 2020, Meena 

2021). 

RESEARCH METHODOLOGY 

Documentary research models were used to test the 

details of the research problem. A conceptual framework 

was created with a literature review. The basic question 

of the research was expressed as follows: "What are the 

additional and basic OHS measures that will reduce 

COVID-19 infections in the workplaces?" The research 

was carried out in two stages: in the first stage, COVID-19 

infections and their effects on working life were 

examined, and in the second stage, additional measures 

to prevent the transmission of COVID-19 and basic OHS 

measures were evaluated. In this review, evidence-based 

research and documents such as articles, communiqués 

and institutional catalogs containing the effects of COVID-

19 on human health, which was declared a pandemic by 

WHO, on a sectoral basis were examined and OHS 

measures were evaluated to reduce these damages.  

RESULTS AND DISCUSSION 

COVID-19 business planning and organizational 

arrangements should be made in order to effectively 

realize individual, interpersonal, social and corporate 

OHS. 

The priority is to save lives. In the face of this 

extraordinary situation and to protect life, countries have 

no choice but to take extraordinary measures. Enabling 

OHS measures requires workplace evaluation. Employers 

should conduct a workplace assessment process to 

identify the measures necessary to protect the health and 

safety of their employees. Such an assessment creates an 

internal network of responsibilities in the workplace. In 

this system, everyone, such as employers, auditors, 

workers, health and safety representatives or joint health 

and safety committees, takes part in ensuring health and 

safety in the workplace (Ingram et al. 2021, Baycık et al. 

2021). 

General measures to prevent transmission of COVID-19 

disease and are currently considered public health 

measures (Di Gennaro et al. 2020): 

 To be vaccinated 
 

 Using a face mask 
 

 Depending on the risk of COVID-19, hands are 
washed with soapy water at regular intervals or 
disinfected with a hand disinfectant containing at 
least 60% alcohol 
 

 Stay at least 1 meter away from people who are 
coughing, sneezing or singing 

 

 Maintaining isolation with infected people to 
avoid contact with infected people 

 

 Mouth and nose are covered to prevent the 
spread of virus droplets from coughing and 
sneezing; for this, respiratory hygiene is applied 
by covering the mouth and nose with the bend of 
the elbow or a handkerchief 

 

 Avoiding touching these body organs, especially 
with unwashed hands, as the virus enters the 
mouth, nose and eyes of a person 

 

 If you have symptoms such as fever, cough and 
difficulty breathing, get tested early and seek 
medical attention if necessary 

 

 Having knowledge 
 

 Follow the advice given by the healthcare 
provider 

 

 Follow the advice given by the health professional 
 

 Enforce quarantine. 

The protection of workers from COVID-19 disease 

depends on the risk of exposure. In general, this risk 

varies according to the type, weight, duration of the work 

and the degree of pollution of the working environment. 
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Employers should implement effective workplace hazard 

assessment-based infection prevention control strategies 

using a combination of the following OHS measures to 

prevent worker exposure. Employers' COVID-19 response 

plans are usually ranked from most effective to least 

effective (Acar ve Üçüncü 2020, OSHA 2021b): 

 

1. Elimination: Physical removal of the hazard. 

2. Replacement: Replacing the dangerous with the 

non-hazardous. 

3. Engineering controls: Isolating people from danger 

by technical solutions. 

4. Administrative controls and safe working practices: 

Changing the way people work. 

5. Personal protective equipment (PPE&NMM): 

People's use of personal protective equipment. 

 

Elimination 

Elimination is the process of removing or eliminating the 

hazard from the workplace. Efforts to remove potentially 

contagious persons from the workplace are consistent 

with the goal of eliminating danger. For this purpose, 

worker screening is inevitable. Screening for the presence 

of COVID-19 symptoms in employees is an important part 

of employers' efforts to keep operations and reopen 

businesses. The complexity of screening for coronavirus 

symptoms varies with workplace conditions and the risk 

of coronavirus transmission to workers. It may be possible 

to reduce the rate of spread by substituting or replacing 

the hazard with something less dangerous, replacing old 

business processes with new ones (ILO 2020). 

Substitution 

Substitution, in the business system, is to replace a 

hazardous road or material with a non-hazardous road or 

material. Hazard can be avoided by developing a safer 

way to complete the job task. However, no new hazards 

should arise in the business system during this change. 

Engineering Controls 

Engineering controls are making a physical change or 

arrangement in the workplace so that workers can be 

kept away from hazards. Such controls reduce exposure 

to hazards regardless of employee behavior. 

Implementing engineering controls is often the most 

cost-effective solution (Sehgal and Milton 2023). 

Employers should implement the following engineering 

controls to protect workers from SARS-CoV-2 (Dehghania 

2020, Üçüncü ve Acar 2021): 

 First of all, it is inevitable that the volume to be 

allocated to employees should be designed in a 

way that does not increase the risk of 

contamination. This approach should also be 

taken into account in existing workplaces, 

 

 Installation of high efficiency air filters. Also, 

adjusting ventilation systems to increase air 

exchange to provide outside air and/or fresh air, 

 

 Create barriers between workers (such as 

assembly lines) or between workers and 

customers (such as sales points) from suitable 

materials (plexiglass, stainless steel, aluminum, 

etc.). Using rope and strut systems to prevent 

customers/visitors from moving closer than 2m, 

 

 Maintaining safe distances between employees 

by designing appropriate physical workspaces, 

 

 Wearing physical shields made of clear and 

lightweight plastic sneeze guards and similar 

materials, 

 

 Creating a transition window for customer 

service, 

 

 Special negative pressure ventilation applications 

in facilities with aerosol spread (for example; 

airborne infection isolation rooms in healthcare 

institutions and special autopsy packages in 

mortuary environments). 

 

While there is no conclusive evidence to date that the live 

virus is transmitted through an HVAC system and infects 
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people in other areas served by the same system, airflows 

in a given area can help spread the disease among people 

in that area. SARS-CoV-2 viral particles spread more easily 

between people than outside. In the open air, the virus 

concentration decreases even with a light wind. 

Therefore, it is expected that viral particles will be more 

in closed areas. Designing protective ventilation 

applications; thereby reducing the concentrations of 

coronavirus in the air and their viral effects on building 

occupants. Ventilation practices are an effective way to 

reduce viral particle concentration in indoor 

environments. Other measures besides ventilation 

technique can be used as viral protection: physical 

distancing, face mask, hand hygiene and vaccination 

(Hayashi et al. 2023). 

Ways to improve ventilation (Luo and Zhong 2021): 

 Increasing the outside air intake. 

 

 By operating the fans: It should be avoided to 

place the fans in such a way that they can cause 

the direct flow of polluted air from one person to 

another. If such an application is not possible, it 

may be economical to draw outside air into the 

room through doors and windows. 

 

 Proper operation of ventilation systems and 

acceptable indoor air quality at the current 

occupancy level must be ensured for each space. 

 

 The ventilation system should be controllable if 

desired. Where the operation of the HVAC fan 

can be controlled by the thermostat, the fan 

should be disabled unless heating or air 

conditioning is required. 

 

 Improved central air filtration. 

 

 Toilet exhaust fans should be operated at full 

capacity when the building is full. 

 

 Kitchens, cooking areas, etc. Exhaust ventilation 

systems in areas should be checked and 

maintained. 

 

 Portable high-efficiency particulate air (HEPA) 

filtered fan systems should be used to clean the 

air effectively (especially in high-risk patient 

practices). 

 

 Portable air cleaners that use less efficient filters 

than HEPA filters may be sufficient to clean the 

room air. 

 

 Louvers, exhausts, dampers are adjusted to 

provide sufficient and clean air flow. For a better 

and different design, the supply and exhaust 

equipment can be mounted on the ceiling grid 

system. 

 

 When options to increase room ventilation and 

filtration are limited, ultraviolet germicidal 

irradiation (UVGI) can be used as an additional 

solution to neutralize SARS-CoV-2. 

 

 In workplaces, the HVAC system should be run for 

2 hours before and after working hours. 

 

Large droplets (d≥100 μm) settle on the surrounding 

surfaces within seconds, while smaller particles can 

remain suspended in the air for much longer. The 

residence time of the particle increases as its diameter 

gets smaller. Dilution aeration and particulate filtration 

are mostly used to remove small particles from the air. 

Large particles can also be removed by these methods, 

but they are less likely to be captured by filtration systems 

as they fall rapidly out of the air. The ventilation solutions 

outlined here require some investment and operating 

costs. These remedies, together with risk assessment 

factors (such as incidence rates in the community, 

expectation to wear face masks, and room occupancy) 

can influence vehicle selection (Calles and Morán-López 

2020). 

Administrative Controls and Safe Working Practices 
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Administrative controls can take place with the 

participation and adoption of both employer and 

employee. Safe working practices regarding 

administrative controls include changes in policies and 

procedures regarding how employees perform their 

duties in order to do business safely in the workplace. 

Administrative controls are implemented in 5 categories 

(ILO 2013): (1) Maintenance, (2) Cleaning, (3) Signs, (4) 

Procedures, (5) Training. 

Administrative controls that can be applied in protection 

from coronavirus: 

 The number of workers working in a certain shift 

in workplaces should be limited and at least 2 m 

distance should be left between workstations. 

 Signs reminding workers, customers and visitors 

of the rules of protection from contamination in 

languages they understand (par exemple, 

physical distancing, hand hygiene, temperature 

measurement etc.) should be posted in 

workplaces. 

 Training and information resources should be 

provided in languages that employees can 

understand to contribute to the prevention of 

COVID-19 transmission. 

 More frequent cleaning and disinfection should 

be applied in workplaces. 

 Employees should be provided with a face mask 

when necessary to prevent infection. 

 Sick employees should be encouraged to stay at 

home. 

 Instead of face-to-face business activities; the use 

of virtual environments, work from home 

practices and the physical distance between 

people should be increased. 

 In the enterprises, the density of employees 

should be reduced to a certain extent without 

changing the total working time with appropriate 

work programs. 

 Non-essential travel to places with ongoing 

COVID-19 outbreaks should be stopped, and travel 

warning levels of the Centers for Disease Control (CDC) 

should be monitored regularly for this purpose. 

 Contingency communication plans should be 

developed to respond to employee concerns, 

including, where appropriate, a forum and 

internet-based communication. 

 Employees should be provided with up-to-date 

training on risk factors and possible risks related 

to COVID-19. 

 Employees who need to use/wear and properly 

remove protective clothing and equipment 

should be trained, including their current and 

potential duties. 

Easy-to-understand training materials on the prevention 

of viral diseases should be prepared and the language to 

be used should be understandable by the employees. 

Use of Personal Protective Equipment 

Engineering and administrative controls are the most 

effective way to prevent SARS-CoV-2. However, the use 

of PPE may be required from time to time. The types of 

PPE to be used to protect workers from exposure to SARS-

CoV-2 will vary based on geographic location, work 

activities, exposure risks and the results of the employer's 

hazard assessment. A worker at risk of exposure may 

need to wear one or more of PPE items such as gloves, 

apron, face shield or goggles, and face mask or respirator, 

depending on their job duties and exposure risks (OSHA 

2020). During the COVID-19 pandemic, the supply chain 

may be disrupted. For this reason, necessary precautions 

should be taken and arrangements should be made for 

the supply of PPE. Although some workers, including 

those working in healthcare, post-mortem care, and 

laboratories, may be exposed to aerosols containing 

higher levels of PPE (including N95 respirator); most 

workers are likely exposed to SARS-CoV-2 by contact or 
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droplet routes. Employers are responsible for providing 

the PPE needed to keep their workers safe while doing 

their jobs (Hayashi et al. 2023).  

PPE including gowns, face shields, face masks and 

respirators will be used as a result of the COVID-19 

outbreak. The following rules should be followed for the 

use of PPE in general and in particular for COVID-19 (Di 

Gennaro et al. 2020): 

 Gloves should be kept clean, torn and soiled 

gloves should be replaced. 

 When it is necessary to use face and eye 

protection together; surgical mask, goggles or 

face shield should be used. Personal glasses 

cannot be used as eye protection. Fabric face 

coverings cannot be used as PPE. These do not 

protect workers against viral droplets. 

 Respirators must comply with and be used in 

accordance with OSHA's Respiratory Protection 

standard. Surgical masks and cloth face masks 

cannot be used instead of respirators. Poster and 

video equipment should be given information on 

how to properly wear and dispose of filtered face 

masks. Face shields can be fitted over a face mask 

to prevent mass contamination of the respirator. 

 Appropriate PPE must be found according to the 

level of danger. Where workers require 

respiratory protection, the necessary respirators 

should be available. Hazards posed by fluids of 

human origin (blood, sweat), hazardous 

chemicals and contaminated surfaces should be 

avoided. While these guidelines are designed for 

healthcare, they can also be used by other 

industry employers to provide PPE. 

 After removing PPE, hands are washed in 

accordance with the guideline. Necessary 

facilities should also be provided for the use, 

removal and hand hygiene of PPE. 

 Employers should provide workers with 

procedures for the care, cleaning, storage and 

disposal of PPE and clothing. 

CONCLUSION AND RECOMMENDATIONS 

In this review study, the general and OHS measures that 

can be controlled for the negative effects of COVID-19 

were put forward by scanning the literature about the 

symptoms, transmission routes and effects of COVID-19 

and social protection. 

In addition to serious human losses, COVID-19 has 

created important problem areas especially against 

underdeveloped and developing countries with its 

negative economic effects, loss of workforce, increase in 

unemployment, loss of welfare. The COVID-19 pandemic 

has undoubtedly caused serious global catastrophe.  

The main measures to prevent the spread of the new 

coronavirus are quarantine, cleaning, social distancing, 

use of masks and, partly indirectly, the use of drugs. The 

risk of person-to-person transmission of the coronavirus 

is quite high, so maintaining social distancing is the best 

way to avoid it. However, finding an effective curative 

drug to control this deadly novel coronavirus is a major 

challenge for all global health organizations. 

WHO has produced important public health documents 

on the prevention and protection of COVID-19. Especially 

in terms of public health; the ways of transmission of the 

virus and protection measures accordingly are explained. 

However, since the implementation of protection 

measures is related to the cultural and economic levels of 

the countries, the same level of measures cannot be 

taken on a global scale. The pandemic nature of the 

problem affects all countries in the same way as a result 

of the global structure. In general life, the perception that 

the COVID-19 vaccine prevents transmission remains a 

major problem. In this context, informing the society was 

considered important. 

Taking work controls, administrative controls and 

personal protective measures within the scope of OHS in 

workplaces will contribute significantly to increasing 
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economic welfare as well as reducing workforce losses. In 

addition to measures related to workplace and working 

conditions, it is inevitable to prevent the transmission of 

COVID-19 and to take protective measures in case of 

transmission. 

Responsibilities regarding the regulation of workplaces 

according to OHS requirements during the pandemic 

process should be fulfilled by employers, managers, 

worker representatives, health and safety stakeholders, 

health and safety representatives and employees. 

Staff and students should ensure that appropriate 

precautions are taken in their institutions. Likewise, staff 

and students should be encouraged to behave in ways 

that reduce the risk of COVID-19 transmission. In face-to-

face education, it is possible to reduce virus 

contamination with the arrangement of classroom desks 

(Üçüncü and Acar 2022). 

The risk of contamination increases as damaged surfaces 

will be difficult to clean. Therefore, if the surfaces of the 

contact points (furniture, handrails, tools, vehicles, etc.) 

are damaged, they must be corrected. 

To create a more resilient society, skills to overcome the 

disruptions caused by the pandemic crisis such as 

hygiene, remote work, collaboration, digitalization should 

be used (Schleicher 2020, Thomas 2021).  

The employer must assess the challenges of COVID-19 to 

perform best in pandemic conditions with adequate 

resources and trained workers (Neil et al. 2020, Fan-Yun 

et al. 2020). Employers should have their employees 

tested and take necessary infection prevention and 

control measures to prevent the risk and spread of 

coronavirus in the community. Employers should take 

measures to ensure that their employees have access to 

information about COVID-19 and act together with 

employees in this regard. 

The COVID-19 crisis has largely lost its impact. Although it is 

stated that the COVID-19 pandemic has ended by WHO, the 

possibility of similar outbreaks is always possible. For this 

reason, one should always be prepared for possible pandemic, 

epidemic and endemic diseases. Past experiences and research 

show that such criss will continue to happen in the future 

(Sinclair 2020). Two meaningful strategies of the COVID-19 

crisis must be sustained: First, a culture of solidarity, and 

secondly, to prepare for future crises by developing the 

knowledge and experience gained. 

As a result, these assessments will undoubtedly allow 

important lessons and experiences to be drawn in terms 

of global health. 
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