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Abstract

This paper investigates the impact of biohazards and pandemics on construc-
tion workers’ health and well-being. A proper selection of control methods
for biohazards and pandemics like COVID-19 pandemic will result in im-
proved public health conditions. Occupational risks in the construction in-
dustry are also examined, with a focus on biohazards and pandemics, their
containment, and the implications for health and safety. A safer work envi-
ronment in the construction industry is encouraged. In this study, some sta-
tistical methods were used to analyse the data obtained from sampled ques-
tionnaire. According to the findings, fewer people in poor developing coun-
tries get routine check-ups compared to developed countries. The construc-
tion industries studied have little or no insurance plans for staff. It also de-
monstrates that personal protective equipment (PPE) such as nasal masks,
helmets, hand gloves, and work aprons can assist in the control of biohazards
in the construction sector, such as asthma, cancer, and asbestosis. There
should be safety awareness programmes, conferences, and seminars, as well as
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first-aid kits and HSE and qualified health workers on all building sites. In
addition, the government should examine the site for the usage of PPEs and
verify that records of family/personal medical history are maintained.

Keywords

Pandemic, Biohazard, Biological Hazard, Biohazard Control, Construction,
COVID19, Corona Virus, SARS-CoV, Hazard, Health and Safety, Personal
Protective Equipment (PPE)

1. Introduction

Controlling biohazards and pandemics in the construction sector is a critical is-
sue that has piqued the interest of public health, environmental engineering, and
civil engineering professionals. Despite the wide range of environmental profes-
sionals, there is still a challenge in containing the current Corona Virus pan-
demic in COVID-19 from 2019 to 2021 [1] [2] [3] [4]. However, the control cuts
across from the pandemic era to the post-pandemic era [5] [6] [7]. The pan-
demic has also been noted to have affected the educational system globally [8],
specialised workplace attitudes and general mental health [9], and crisis-driven
governance of the populace [10] [11]. Despite that it has also affected the globe,
there have been some progress made by various disease control organisations
over the years. These lessons learnt include other epidemics and pandemics
ranging from SARS COV-2, Ebola Virus to COVID19 pandemic [12] [13] [14]
[15]. There are also environmental concerns that are related to pollution of plas-
tics from disposed nose marks, and face shields during COVID19 pandemic era
[16] [17]. There are also concerns that these plastic wastes are harmful to the
ecosystem [18] [19] [20] [21]. As such, both the environmentalist and the envi-
ronmental engineer are tasked with resolving various environmental issues.
These issues include atmospheric pollution, the control of water, soil, environ-
mental sanitation and the social and environmental impact of these solutions.
Based on the management aspect, these include the control of pandemics, the
control of arthropod-borne diseases, the elimination of industrial health hazards,
and the effect of technological advances on the environment. Different research-
ers have recommended that some policy protocols be considered in the con-
struction industry for both biohazards and pandemics like COVID19 using nose
masks [22] [23] [24].

Generally, the engineers are concerned with the challenges, concepts, aware-
ness, utility, management of engineering facilities and development of new
technologies [25] [26] [27] [28]. These technologies are used to develop con-
struction materials like pipes and hoses [29] [30] [31] [32] as well as 3D-printed
face shields [33] [34] [35]. During the pandemic, the engineers were tasked with
developing innovative solutions such as additive manufactured face shields [36]
[37], incubators [38] [39] and other assistive technologies [40] [41] [42]. Also,
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new techniques have also been developed by bio-engineers based on COVID19
[43] [44]. However, these developments have increased the issues such as plastic
wastes and electronic wastes in the environment [45] [46] [47]. Thus, proper
waste disposal, waste control and recycling attitudes [47] [48] [49] are recom-
mended in the pre and post COVID19 pandemic era. Having a solid public
health of the populace is every nation’s most valuable asset, and it is the basis
upon which the people’s whole production capacity is built [50]. Over a decade
ago, Essenberg [51], reported that about 180,000 workers die and 110 million are
injured in workplace accidents each year, but this has decreased in recent times.
Occupational health and safety is well structured in developed nations. However,
in developing countries, it is on the average, substantially worse than in devel-
oped countries [50]. According to Seagle [52], this is due to a lack of resources in
the context of an economic downturn, the implementation of remedial and pre-
ventative actions to improve occupational safety and health, and management’s
attitude toward worker health and safety [53] [54] [55]. Construction workers
are exposed to a variety of health and safety hazards. These could include expo-
sure to materials that can cause serious sickness and have a long-term effect on
the worker’s health. This study aims to raise awareness about the potential bio-
logical risks of several common materials that construction workers may come
into contact with on the job. Large wood dust particles, for example, can readily
become stuck in the nasal canal and are known to cause nasal cancer in wood-
workers. Figure 1 shows the route of entry of biohazards in the human body.
Inhaling wood dust reduces lung function, which leads to chronic lung illness.

Solvents, like other chemicals, may be utilised in a variety of construction-related

Eyes

Nasal Cavity

Mouth

Larynx

Skin

Bronchus

Lung

Figure 1. Route of entry of biohazards in the human body.
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operations. Furthermore, asbestosis is a lung defect caused by exposure to a
dusty environment, particularly in harsh weather or at an asbestos production
factory. Solvents evaporate quickly. Exposure to liquid or vapour forms can have
both long-term and short-term health consequences for workers. The health ef-
fects will be mostly determined by the chemical in the solvent and the amount of
time spent in contact with it. Solvents are primarily inhaled, however they can
also be absorbed through the skin. Short-term solvent exposure can result in
headaches, nausea, sleepiness, and dermatitis. A worker’s kidneys, liver, and skin
may be permanently damaged if they are exposed to a solvent on a regular basis.
Solvent exposure can cause personality changes, sleep difficulties, short-term
memory loss, and dementia, and the toxic effects on the neurological system are
a major worry. By definition, a hazard is a situation that offers a risk to life,
health, property, or the environment. Chemical Hazards, Biological Hazards,
Environmental Hazards, Health Hazards, Natural Hazards, Fire Hazards, and
Workplace Hazards are the broad categories of hazards. However, the focus of
this study will be on biological risks. An organism, or a chemical derived from
an organism, that poses a threat to (mainly) human health is referred to as a bi-
ological hazard or biohazard [56]-[63]. Biohazards are samples of microorgan-
isms, viruses, or toxins (from a biological source) that can pose a threat to hu-
man or harm the human health. They could also arise from medical wastes or
other trash dumps and it may also contain compounds that are toxic to animals
[64]-[69]. Rodents, insects, bacteria, viruses, moulds, yeasts, and fungi are ex-
amples of biological risks. Infections, allergies, and poisoning can all be caused
by them [70]. A proper understanding of biohazards and pandemics by the pub-
lic as well as political leaders is required for effective control against the damage
caused by biohazards. Biohazards can be managed at the source (engineering
control), from the source to the worker, and at the workplace (environmental
control) [71]-[79].

This paper explores the management of biohazards and pandemics in the
construction industry, taking Ibadan as a case study. Section 1 introduces the
concept of biohazards and pandemics. Section 2 presents the materials and me-
thods for the study. Section 3 presents the results while Section 4 discusses the
results. Section 5 presents some policy implications while Section 6 presents the
concluding remarks. The main objectives are to identify potential biohazards
and pandemics like COVID-19 pandemic having Corona Virus as a current
global concern. Also, the study identifies preventive actions to be taken and to
selects appropriate control measures for biohazards and pandemics to promote
higher quality of health and safety, as well as safer worksites in the construction

industry.

2. Data and Sampling Methods
2.1. Data Description

The study used questionnaires and covered a wide range of topics, including the
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many strategies for issues of pandemics, controlling biological risks, their appli-
cations, and comparisons with other studies in the field; it also compared data
acquired through tables, bar charts, and pie charts. Simple frequencies and de-
scriptive statistical methods were used to tabulate, run, and analyse the data ob-
tained from the questionnaire. There is a problem in developing countries since
developed countries’ health is better than developing countries’, and this also
extends to the construction industry in developing countries. Using a main city
in Nigeria to be the case study from a developing nation, this research found that
fewer people have routinely conducted check-ups. In addition, almost all of the
examined construction industries have little or no insurance policies. However,
this is typical of some construction sites in underdeveloped and developing na-

tions.

2.2. Study Area

The scope of this study was limited to biohazards in the construction industry.
On the case study, the steps taken include data collection, sites examination, and
analysis of the results. No construction work was undertaken. The area of study
will be Ibadan, the capital of Oyo State, Nigeria. The management of biological
hazards in construction industry was conducted by using a case study of Ibadan.
Figure 2 shows the map of Nigeria, showing Ibadan as one of her main cities.
Ibadan as a main city in Nigeria is densely populated, has good road networks,
as seen in Figure 3. It has good rail network and a large city by geographical
area. Ibadan is the third-largest city by population in Nigeria after Lagos and
Kano, with a total population of 3,649,000 as of 2021, and over 6 million people
within its metropolitan area. Ibadan is an ancient capital city and one of the
largest metropolises in West Africa. There are a number of registered construc-
tion firms in Ibadan. Since the registered construction companies are both local
and international, collecting required information from all available construc-

tion companies was a challenge.

2.3. Sample Study

This research was carried out under the auspices of engineering and environ-
mental control. The experimental research design was used to carry out the re-
search control of biological hazards in the construction sector, with a case study
in Ibadan as a case study. An in-depth investigation of one environment is a
deep exploratory account of an individual, a group, or an organisation in a case
study research design. The questionnaires are being prepared and distributed at
various building sites in Ibadan. The information is acquired and analysed. In
summary, the technique included a field survey, site observation and note-taking
(as needed), photographing of noteworthy events, questionnaire administration,
and data analysis. Questionnaires were used to fill out, collect, evaluate, and
compare the results with those of highly-industrialised countries such as the
UK.
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Figure 2. Map of Nigeria showing location of main cities like Ibadan.

2.4. Data Collation

The data collation was carried out by using only data from the construction sites.
It should be noted that wastes are also generated from both educational institu-
tions, and hospital waste. However, these were not in the scope of this study as
its is focused on the construction sector, although hospital wastes particularly
are vulnerable to biohazards. In the building sites sampled in Ibadan, Oyo State,
there were forty (40) questionnaires administered. The questionnaire is broken
down into five sections: Health and Welfare, Biological Hazards, Biohazard
Controls, Occupational Health Data and Surveillance, and Other Ways to Pro-
tect/safeguard Health.

2.5. Data Analysis

The statistical analysis of the processed questionnaires that were interpreted into
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Figure 3. Map of Ibadan, Oyo State, Nigeria showing localities in Ibadan.

tables was done utilising a bar chart and statistical index. The results and discus-

sion of data were obtained from the bar chart and statistical index, from which

the summary, conclusion, and recommendation were produced. Statistical anal-
ysis tools were utilised in SPSS version 17 to conduct the analysis. The data could
come from a secondary or primary source. Secondary data are second-hand in-
formation, Ze., data that has been collected and given in a specific format, whe-
reas primary data is first-hand information that is required in research to sup-
plement the secondary data found.

The primary source of data for this research was site observation, interviews,
and the administration of questionnaires on the control of biological hazards in
the construction sector. Before conducting the primary research, the question-
naire was prepared and pre-tested two (2) months earlier in certain construction
enterprises in the Ibadan metropolitan to determine its usability, validity, and
reliability. The pre-testing involved a small group of participants who completed
twenty (20) questionnaires and shared similar engineering features. From this

respondent’s data, it was possible to determine the trend in response to items,
whether the respondents comprehended the items, and the length of time it

might take to respond to the questionnaire during the pre-testing stage.
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The study’s findings demonstrate that personal protective equipment (PPE)
such as hand gloves, helmets, nasal masks, eye goggles, and work aprons can
help prevent the spread of pandemics and biohazards in the construction indus-
try, such as coronavirus, asthma, cancer, and asbestosis. There should be safety
awareness programmes, conferences, and seminars, as well as first-aid kits and
HSE and qualified health workers on all building sites. A complete personal and
family medical history should be provided. Finally, the government should in-
spect the location for the use of personal protective equipment. The findings of
this study are detailed in Section 3. Some recommendations on COVID-19 con-

trol were also drawn from this study.

3. Results

During the course of this study, researchers visited a number of construction
sites in Oyo State where some construction activities were underway at the time
of the data collation. Photographs were taken at a few of the locations. The site
engineers were asked how they manage biological threats on their properties.
The response showed that they were in charge of biohazards in general, but that
not everyone was aware of them. Table 1 shows the results of the survey. It can
be observed that site safety by the usage of muster points has the highest adhe-
rence of 88.57%, while the lack of insurance and the lack of routine health checks
was the least at 37.14%. These findings will be detailed in Sections 3.1 - 3.12.

The questionnaires were given to three different types of businesses: small,
medium, and large. Highway, building, water/environmental, geotechnics, and
other specialisations were among the companies examined (antenna erection,
mast installation, metal fabrication, dam construction, and quarry sites). Build-

ing operations were reported as the main type of construction work by 37.14%,

Table 1. Data for summary of survey of questionnaire responses.

Parameters NYOI'E;f N:I'OOf Yes (%) No (%) TC();)‘;&L
Have First-Aid Box on site 22 13 62.86 37.14 100
Had workers exposed to biohazard 15 20 42.86 57.14 100
Use of Muster Points/Signs 31 4 88.57 11.43 100
Use of PPEs 23 12 65.71 34.29 100
Have toilet/bathroom facilities 20 15 57.14 42.86 100
Have insurance policies 13 22 37.14 62.86 100
Organise seminars and workers 21 14 60.00 40.00 100
Ensure routine check-up 13 22 37.14 62.86 100
Ensure standard rules on site 26 9 74.29 25.71 100
Had compensated affected workers 19 16 54.29 45.71 100
Have HSE Personnels 15 20 42.86 57.14 100
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closely followed by highway activities at 34.29%. This is depicted in detail in Ta-
ble 2, Figure 4 and Figure 5.

The construction industry involves both the civil engineers and the service
engineers-mechanical, electrical and environmental engineers. While the civil
engineering discipline includes highway, building, water/environmental, geo-
technics, and other operations, environmental engineering now includes aspects
of public health, landscaping, and drainage control. Every construction company
has employees; the number of employees or the size of the workforce in a con-
struction company is the population size of the company. For the sake of this
analysis, ranges 1 - 50 are considered small, 51 - 149 are considered medium,
and ranges between 150 and more are considered large. According to the res-
ponses to questionnaires about the size of their firms showed that 60% are small
businesses, 25.71% are medium businesses, and 14.29% are large businesses (see
Table 3, Figure 6 and Figure 7).

Table 2. Responses from construction firms that conduct seminars/workshop.

GEOTECHNICS WATER/ENV. BUILDING HIGHWAY OTHERS TOTAL

3 5 13 12 2 35
8.57% 14.29% 37.14% 4.29% 5.71% 100%
100
90 DOSeries 1 (%)I
—J

HIGHWAY BUILDING WATER/ENV. GEOTECHNICS OTHERS

Figure 4. Responses of construction firms to questionnaires.

OHIGHWAY

B BUILDING
OWATER/ENV.
O GEOTECHNICS
B OTHERS

Figure 5. Pie chart of percentage responses to questionnaires.
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Table 3. Responses on sizes of construction firms.

LARGE MEDIUM SMALL TOTAL
5 9 21 35
14.29% 25.71% 60% 100%
100
920
80 OSeries 1 (%)

SMALL MEDIUM LARGE

Figure 6. Responses on sizes of construction firms.

O SMALL

B MEDIUM

O LARGE

Figure 7. Responses on sizes of construction firms (Pie chart).

3.1. Construction Firms That Ensure Availability and
Functionality of Muster Points or Warning Sign-Posts

In construction, every engineering activity should ensure safety first and have
muster sites, warning signs, and an effective danger communication approach
because safety is paramount. Table 4 and Figure 8 show that the majority of
construction enterprises had warning signs and muster points to control dan-

gers, with 88.57% of respondents stated in the affirmative “yes”.

3.2. Construction Firms with PPE-Conforming Workers

The utilisation of Personal Protective Equipment (PPE) and protective clothes
are critical in the construction industry. Depending on the sort of construction

activity, this may include nasal masks, hand gloves, work aprons, helmets, and
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Table 4. Responses on construction firms with muster points/warning signs.

YES NO TOTAL
31 4 35
88.57% 11.43% 100%

100
90
80
70
60
50
40
30
20
10

DOSeries 1 (%)

YES (1) NO (2)

Figure 8. Responses on construction firms with muster points/warning signs.

goggles. The percentage response to the usage of PPEs is 65.71%, as shown in
Table 5 and Figure 9.

3.3. Construction Firms with Projects Using HSE/Trained Health
Personnels

Some construction businesses strive to save money by not hiring Health and
Safety Executives (HSE) and skilled health experts such as nurses, safety officers
and doctors on site, which may be putting the lives of their workers in risk. The
percentage response to the use of PPEs is 42.86% in Table 6 and Figure 10,
which is not acceptable because there should be higher use of PPEs than this.

3.4. Responses on Construction Firms Having First-Aid Box on Site

In the event of an emergency, the first-aid kit is quite useful. This is also critical
on all construction sites, as some biohazards, such as asthma, are fast-acting and
life-threatening. The percentage of construction firms that have a first-aid box
on site is 62.86%, as shown in Table 7 and Figure 11. This also demonstrates

that not every construction firm has a first-aid box on site.

3.5. Responses of Construction Firms That Do Routine Check-Up

It is paramount that public health concerns like pandemics and biohazards are
controlled. As the popular saying goes, “health is wealth.” Workers should be
checked on a regular basis, as this is critical in the construction industry’s bio-
hazard control. Table 8 and Figure 12 reveal that the percentage of construction
firms that have a routine check-up is just 37.14%, which should be higher and

improvements made on it.
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Table 5. Percentage responses of construction companies that wear PPEs.

YES NO TOTAL
23 12 35
65.71% 34.29% 100%

Table 6. Responses on construction firms that execute projects with HSE personnels
or/and trained health personnels.

YES NO TOTAL
15 20 35
42.86% 57.14% 100%

Table 7. Responses on construction firms having first-aid box.

YES NO TOTAL
22 13 35
62.86% 37.14% 100%

100
90
80
70
60
50
40
30
20
10

| Dseries1 (%) |

YES (1) NO (2)

Figure 9. Percentage responses of construction companies that wear PPEs.

100
90 | Oseries 1 (%) |

YES (1) NO (2)

Figure 10. Responses of construction firms that execute projects with HSE personnels
or/and trained health personnels.
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Table 8. Responses of construction firms that do routine check-up.

YES NO TOTAL

13 22 35
37.14% 62.86% 100%

100
90 DOSeries 1 (%)
80
70
60
50
40
30
20
10

0

YES (1) NO (2)

Figure 11. Responses of construction firms having first-aid box.

100
90 OSeries 1 (%)
80
70
60
50
40
30
20
10

0

YES (1) NO (2)

Figure 12. Responses of construction firms that do routine check-up.

3.6. Responses on Construction Firms Having On-Site Comfort
Facilities

During every infrastructural development on a construction site, there is gener-
ally a site house, but there may not always be a comfort room for the workers,
particularly in developing nations. In some areas, there are tarven-like toilets or
make-shift comfort rooms while others are forced to relieve themselves in the
bushes nearby. Table 9 and Figure 13 reveal that 57.14% of construction firms
with on-site toilet/bathroom facilities responded.

3.7. Responses of Construction Firms with Employees’ Insurance
Policy

The principle of insurance policies in the construction industry has struggled to
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Table 9. Responses of construction firms having toilet/bathroom facilities.

YES NO TOTAL
20 15 35
57.14% 42.86% 100%
100
90 D Series 1 (%) |

YES (1)

NO (2)

Figure 13. Responses of Construction firms having toilet/bathroom facilities.

acquire traction in emerging countries such as India and Nigeria. Employees
should be encouraged to get insurance plans so that they are adequately pro-
tected. Table 10 and Figure 14 demonstrate that just 37.14 % of respondents in

the construction sector had an employee insurance coverage.

3.8. Responses of Construction Firms That Recorded Workers
Exposed to Biohazards

From the study, it was important to investigate on the workers exposure to bio-
hazards. In reality, every construction firm is vulnerable to one or more hazards.
In the recent COVID19 pandemic, there is an increased level of exposure to both
the pandemic and biohazards globally. Table 11 and Figure 15 demonstrate that
42.86% of construction organisations had personnel who have been exposed to

biohazards.

3.9. Responses of Construction Firms to Have Compensated
Hazardous-Affected Employees

Engineering is a significantly risk-involved profession which does not exclude
the risk of pandemics and biohazards, particularly during construction activities.
Certain construction activities have higher risk level of hazards, which in-turn
progresses into accidents and require that compensations be made to the af-
fected workers. Table 12 and Figure 16 show that responses of construction

firms that have compensated affected workers are 54.29%.

3.10. Responses on Construction Firms to HSE/Standard
Legislation

A Safety Officer must be appointed if there are twenty (20) or more employees,
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Table 10. Responses of construction firms having insurance policies.

YES NO TOTAL
13 22 35
37.14% 62.86% 100%

Table 11. Responses of construction firms that recorded workers exposed to biohazards.

YES NO TOTAL
15 20 35
42.86% 57.14% 100%

Table 12. Responses of construction firms that compensated affected workers.

YES NO TOTAL
19 16 35
54.29% 45.71% 100%
100
90 O Series 1 (%)

YES (1) NO (2)

Figure 14. Responses of construction firms that have insurance policies.

100
90
80
70
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20
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OSeries 1 (%)

YES (1) NO (2)

Figure 15. Responses of construction firms that recorded workers exposed to biohazards.
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100

90 | oOseries1 (%) |

YES (1) NO (2)

Figure 16. Responses of construction firms that compensated affected workers.

according to the Health and Safety at Work Act of 1974 [80]. Periodic inspec-
tions of scaffolding, plant supplies, and the working environment are his job to
verify that there are no obvious hazards. He is also in charge of documenting ac-
cidents and, if necessary, reporting them to the Head of Management. The ma-
jority of construction organisations use standard operating procedures that are
in compliance with HSE statutes and other occupational health standards. To
avoid accidents or injuries, the working environment of a building site should be
kept clean, with the majority of construction organisations sampled responding

Yes to following standard guidelines (Table 13 and Figure 17).

3.11. Responses on Organizing Seminar/Workshops on
Pandemics and Biohazards in the Construction Sector

Sensitization and training of employees is very important in the construction
sector. “A man who is not informed is deformed,” they say. Since education is
dynamic, seminars and workshops should be held to educate and sensitise con-
struction industry employees, clients, and government parastatals about control-
ling pandemics and biohazards in the construction sector. The seminar/training
will comprise health education via movies, toolbox talks, training on the use of
personal protective equipment (PPE), PPE selection and replacement, hazard
communication, and warning signposts in high-risk regions during a risky en-
gineering exercise. The proposal was well received by the respondents, with 60%
of the responses being Yes, as seen in Table 14 and Figure 18. Typical PPEs
used in the control of biohazards and pandemics are seen in Figure 19.

3.12. Research on Pandemics and Biohazards in the Construction
Sector

The research on pandemics and biohazards in the construction sector has been
conducted in this study by comparing data from Scopus obtained in 2021 (in
Figure 20(a), Figure 21(a)) and data obtained in 2016 (in Figure 20(b), Figure
21(b)). It shows that with the emergence of CoronaVirus during COVID-19

pandemic, there is an increase in research activities, literature publications and
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Table 13. Responses on construction firms to ensuring standard rules on site.

YES NO TOTAL

26 9 35
74.29% 25.71% 100%

100
90
80
70
60
50
40
30
20
10

OSeries 1 (%) |

YES (1) NO (2)

Figure 17. Responses on construction firms to ensuring standard rules on site.

100
90 | oseries1 (%) |

YES (1) NO (2)

Figure 18. Responses of construction firms that organize Seminars/workshops.

Figure 19. PPEs showing nose masks, eye googles and 3D-printed face shields.
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Table 14. Responses of construction firms to organizing Seminars/workshops.

YES NO TOTAL

21 14 35
60% 40% 100%
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Figure 20. Research on pandemics and biohazards in the construction sector, showing (a) 2021 Scopus data
(obtained on 27 December 2021) and (b) 2016 Scopus data (obtained on 25" July 2016).

news reports on pandemics and biohazards. This has particularly increased with
more publications on COVID-19 pandemic. In Figure 21(a), Figure 21(b), the
research by countries was also conducted and it shows that USA has the highest

number of publications in the subject area.

4. Discussions

Any engineering job should have muster sites, warning signs, and an effective
danger communication approach because safety is paramount. Table 1 and Fig-
ure 22 showed that the majority of construction enterprises had warning signs

and muster points to control dangers, with 88.57% of respondents saying “yes”.
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Figure 21. Research on pandemics and biohazards in the construction sector, by countries showing (a)
2021 Scopus data (obtained on 27" December 2021) and (b) 2016 Scopus data (obtained on 25% July 2016).
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Figure 22. Responses of construction firms that organize Seminars/workshops.
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In the construction industry, the usage of Personal Protective Equipment
(PPE) and clothing is critical. Depending on the nature of construction, this may
include nasal masks, hand gloves, work aprons, helmets, and goggles. Table 1
also shows that 65.71% of respondents agreed that PPEs should be used. PPEs
used in the control of biohazards and pandemics are seen during the recent
COVID19 pandemic. These typical PPEs include face shiels, nose masks and eye
googles, as seen in Figure 19. The use of PPEs like face masks have helped in
controlling the spread of COV19-19 [22] [23].

Some construction businesses strive to save money by not hiring HSE per-
sonnel and trained health personnel such as nurses, putting the lives of their
employees in jeopardy. The response to the use of personal protective equipment
(PPEs) was 42.86%, which is not good because PPEs should be used more fre-
quently.

In the event of an emergency, the first-aid kit is quite useful. This is also criti-
cal on all construction sites, as some biohazards, such as asthma, are fast-acting
and life-threatening. As demonstrated in Table 1, construction companies with
a first-aid box on site have a response rate of 62.86%. This also demonstrates
that not all construction firms have first-aid kits on hand. As the popular saying
goes, “health equals riches.” Workers should be checked on a regular basis, as
this is critical in the construction industry’s biohazard control. Table 1 also de-
monstrates that just 37.14% of construction firms that undergo routine inspec-
tions respond, which should be improved.

During any construction activity on a construction site, there is generally a
site house, but there isn’t always a comfort room for the workers, thus some are
forced to relieve themselves in the bushes nearby. As stated in Table 1, the re-
sponse rate for construction companies with toilet/bathroom facilities on site is

57.14 %. Typical state of construction sites in Ibadan is seen in Figure 23.

Figure 23. Construction site images in Ibadan showing their states.
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The notion of insurance coverage in the construction industry is not widely
understood in developing countries like Nigeria. Employees should be well-insured,
therefore insurance coverage should be encouraged. As seen in Table 1, just
37.14% of employees responded to the insurance policy. Additionally, every
construction enterprise is vulnerable to one or more hazards. As demonstrated
in Table 1, construction organisations that have had workers exposed to bioha-
zards had a response rate of 42.86%. Engineering is a high-risk profession, and
as a result, biological risks can arise during construction. Some of these hazards
cause accidents, necessitating compensation for affected employees. According
to the analysis, 54.29% of construction firms have reimbursed impacted workers,
as indicated in Table 1.

A Safety Officer must be appointed if there are twenty (20) or more em-
ployees, according to the Health and Safety at Work Act of 1974. Periodic in-
spections of scaffolding, plant supplies, and the working environment are his job
to verify that there are no obvious hazards. He is also in charge of documenting
accidents and, if necessary, reporting them to the Head of Management. The
majority of construction organisations use standard operating procedures that
are in compliance with HSE statutes and other occupational health standards. To
avoid accidents or injuries, the working environment of a building site should be
kept clean, as shown in Table 1, with the majority of construction businesses
responding Yes to following standard guidelines. A maxim states that “a man
who is not informed is deformed”. Since education is dynamic, seminars and
workshops should be held to sensitise and educate construction industry em-
ployees, clients, and government parastatals about the control of biological risks
in the industry. The seminar/training will comprise health education via movies,
toolbox talks, training on the use of personal protective equipment (PPE), PPE se-
lection and replacement, hazard communication, and warning signposts in
high-risk regions during a risky engineering exercise. The suggestion was fa-
vourably received by the respondents, with 60% of the responses being “Yes”, as
indicated in Table 1.

5. Policy Implications

In view of the current study, the following are hereby recommended for the var-
ious stakeholders on the control of biohazards:
1) Government:

e They should provide a unified legislative and policy framework for occupa-
tional health and safety in the sector, as well as ensure that requirements are
followed.

e They should give information, guidance, and training on hazards, their con-
trol, and prevention; careless employers should be shown that they would at-
tract severe fines, loss of liberty, social stigma, high compensation claims, or
loss of licence if they do not follow the rules.

e The World Bank and development organisations have the ability to affect la-
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bour norms and working conditions on construction sites all around the
world.

e The construction sector should be inspected on a regular and mandatory ba-
sis by the authorised agencies for the safety and general wellbeing of the
workers.

2) Employer:

e They should encourage worker participation in company health and safety poli-
cies and risk management systems; due to downsizing and outsourcing, there
are now a lot of precarious and informal contractual conditions, so the con-
struction industry is dealing with subcontracting and bogus self-employment.

e They should ensure that suitable standards for preventing blood-borne infec-
tions are in place, as well as proper PPE use.

e They should teach each employee how to spot and avoid dangerous situa-
tions.

e There should be mandatory employers’ liability insurance for all site workers.

e They should participate in workforce capacity training in terms of skills and
health and safety, as well as skill certification and prior learning recognition.

e They must be dedicated to and adhere to labour standards, and they must
demand that all subcontractors and suppliers observe them.

e All construction sites must include first-aid boxes and trained health per-
sonnel and/or HSE personnel for temporary relief in emergency situations.

e A complete personal and family medical history should be provided. Recrea-
tional activities, personal habits such as alcohol and cigarette use, nutritional
considerations, the existence of chronic diseases, and the use of medicine by
construction workers’ employers should all be given special consideration.

3) Association of Contractors and Clients:

e They should make certain that all management and supervisory personnel on
their locations have demonstrated expertise in occupational health and safe-
ty, as well as management and supervisory abilities.

e They should ensure that all employees have verifiable skill levels, taking into
account occupational health and safety.

e They should ensure that all contractors follow labour laws;

e There should be effective communication and coordination between con-
tractors and workers, including training; and

e Tender documents must include provisions for safety, health, and welfare,
and all contractors should incorporate these in their cost estimates.

e Each contractor on site should have their occupational health and safety tar-
gets audited.

e In the construction business, there should be a regular health promotion
programme and safety education training seminars for workers on how to
control and prevent biological dangers.

4) Regulatory Bodies, like HSE, OSHA, ILO, CDC and WHO:

e They should promote clean care of equipment and work garments.
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6.

They should ensure the provision of PPEs.

They should advise on laundering work clothes and procedures on handling.
They should promote hand washing hygiene using hand gels and hand sani-
tisers.

They should also manage prevention and control of infections.

They should promote the maintenance of clean and safe work environment.
They should ensure that social distancing is maintained to control the spread

of coronavirus, as seen during the COVID-19 pandemic.

Recommended COVID-19 Protocols

With respect to the study on biohazards and pandemics, this study presents

some recommended COVID-19 protocols for the construction workers. Based

on some factors from current guidelines on COVID-19 pandemic, the following

advices hold:

7.

Wearing a nose mask

Using personal protection measures

Wearing an eye-protective shield

Wash your hand with soap frequently

Avoid hand touching of your nose, mouth and eyes

Covering the nose and mouth with a tissue when you cough/sneeze
Good etiquette/manners

Appropriately dispose the “used tissue paper” after sneezing/coughing
Wash your hand immediately after sneezing/coughing

Perform hand hygiene

Avoid close contact with others

Avoid sharing PPEs like hard hats or helmets

Contact precautions such as social distancing of 2 meters

Avoid group meeting and avoid coming closer with others

Social distancing when feeling unwell

Adapting prompt actions by protecting others.

Surrender to health officials when on notice the symptoms.

Doing regular COVID-19 tests if symptoms appear.

Abiding by quarantine, shielding or self-isolate as adviced.
Workplaces should have relevant COVID-19 notices, door markers and floor
markers to show directions, exit signs, 2m social distancing signs, etc.
Workplaces should provide necessary hand hygiene points like hand sanitiz-

ers, hand gels, medicated liquid soaps, disposable nose masks, etc.

Conclusions

Biohazards are intimately linked to environmental and occupational health risks,

according to this study on the management of biohazards and pandemics in the

Construction Sector. This also demonstrates that while engineers on the job are

aware of health and safety regulations (HSE), not all engineers on the job are
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100% safety concerned. As a result, all construction enterprises must employ
trained health professionals and HSE personnel. Second, biohazards can be
avoided through a variety of operations in sectors other than health, infrastruc-
ture, energy, and agriculture. Housing, water, sanitation, drainage, transporta-
tion, urban development, and energy projects could prevent a high percentage of
disability adjusted life year (DALY) loss and the construction industry’s mortal-
ity rate. In addition, the recent COVID19 pandemic also affected construction
work, as well as the living standard and mental health of the construction work-
ers.

One of the outcomes of the present study is that the majority of organisations
ensure that basic standards and norms are followed on the job, although not all
of them. All sites should also have first-aid and other medical services. Since
health is so important in the construction sector, there are health and safety laws
and regulations in place, such as the 1974 Health and Safety Act. According to
the findings of this study, only roughly two-thirds of the construction companies
surveyed employ PPE and protective apparel (PPEs). In the construction sector,
personal protective equipment (PPE) such as nose masks, helmets, hand gloves,
and work aprons will aid in the control of bio-hazards such as asthma, cancer,
and asbestosis. Lessons learnt from the recent COVID19 pandemic include so-
cial distancing, proper hand hygiene (the use of hand gels, hand santizers, and
hand washing), and going for COVID-19 test if you feel unwell, to protect oth-
ers. Such acts will ensure a better public health. Finally, industrialised countries
have greater health than poor countries, and as a result, they have better control
over biohazards and pandemics. Using Ibadan in Nigeria as a case study from a
developing country, the study discovered that the percentage of people who have
routine check-ups is considerably lower than the percentage of people who don’t
get routine check-ups, which requires some improvement. In practically every
sampled worksite in Ibadan’s construction industry, there were also few or no
insurance plans. This study also recommends that construction companies are

key into having better insurance and health plans for their workers.
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