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sources in the SADC region. A total of over 100,000 manu-
ally excavated boreholes are in use across several countries, 
including India, Vietnam, Nepal, Nigeria, and the Demo-
cratic Republic of the Congo (Martínez-Santos et al. 2020; 
Muhammed et al. 2021). Borehole drilling is efficient in 
providing safe water to people; however, it presents poten-
tial risks to workers (Shi et al. 2021; Somfula and Zhanda 
2023). This suggests that borehole drilling employees play 
a crucial role in providing access to clean water sources, 
which is essential for both domestic and industrial purposes 
nevertheless, their work environment exposes them to vari-
ous hazards that have detrimental effects on their health and 
well-being.

According to the International Association of Drilling 
Contractors (IADC, 2022), a total of 218 injuries related to 
drilling activities were recorded in Africa in the year 2021, 
with one fatality being reported. The data indicates that fin-
gers were the predominant body part affected by injuries, 
constituting 24.77% of the documented cases (IADC, 2022). 

Introduction

There has been a surge in borehole drilling in Africa, with the 
main objective being the attainment of Sustainable Devel-
opment Goal 6, which seeks to ensure universal access to 
sustainable water and sanitation (Bowan and Bayor 2022; 
Zindi and Shava 2022; Muhammad et al. 2023). Accord-
ing to the report published by the (SADC-GMI) in 2019, 
a significant proportion of the population in the SADC 
region, specifically 70%, depends on groundwater as their 
primary source of water. This implies that borehole drill-
ing is a common practice, due to the scarcity of clean water 
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Subsequently, feet/ankles were the second most frequently 
injured body part, accounting for 14.22% of the total inju-
ries. Employees involved in borehole drilling experience 
musculoskeletal problems and injuries due to handling 
heavy equipment, performing repetitive tasks, and adopting 
awkward working postures (Manyama 2018; Danert et al. 
2019, 2020). Working in remote areas causes social isola-
tion, stress, and physical health issues for workers in drilling 
companies (Prasetio et al. 2019; Siddique et al. 2019). Bore-
hole drilling workers are exposed to noise levels exceed-
ing 85dB (A) during a typical drilling operation (Oksanen 
et al. 2009; Lim et al. 2023). However, prolonged exposure 
to high noise levels causes stress, anxiety, and even hearing 
impairment. Additionally, in industries associated with drill-
ing workers are at risk of being hit by stones thrown out by 
moving elements in the drilling process (Sharma et al. 2018; 
Singhal and Goel 2022).

Occupational safety and health hazards are a significant 
concern in various industries of Zimbabwe, including in 
industries where drilling is performed (Musasa and Jerie 
2020; Singo et al. 2022). In addition to occupational haz-
ards, borehole drilling employees are exposed to various 
health risks. Dust and particulate matter generated during 
drilling operations lead to respiratory problems (Nagesha et 
al. 2021; Xie et al. 2023). This means inhalation of dust par-
ticles cause or worsen respiratory symptoms and increase 
the risk of developing respiratory diseases among workers. 
Drilling operations generate significant amounts of dust and 
particulate matter that pose a range of respiratory problems, 
including silicosis, pneumoconiosis, asthma and chronic 
obstructive pulmonary disease (COPD) (Grainger 2021; Yu 
and Zahidi 2023). The use of chemicals and fuels in drill-
ing processes also result in skin irritations and other derma-
tological issues, or even long-term health issues if proper 
protective measures are not implemented. Occupational 
safety and health hazards lead to injuries, illnesses, and 
even fatalities among workers (Shabani et al. 2023a, b, c, 
d). The presence of occupational safety and health hazards 
have a significant impact on both the physical and mental 
well-being of borehole drilling employees. Injuries and ill-
nesses not only affect their quality of life but also result in 
absenteeism, decreased productivity, and increased health-
care costs (Carregaro et al. 2020; Shabani et al. 2023a, b, c, 
d). Addressing occupational hazards is crucial for promot-
ing a healthy workforce and maintaining efficient operations 
within the borehole drilling industry (Mkungunugwa et al. 
2022; Somfula and Zhanda 2023). As a result, it is crucial to 
identify and mitigate these hazards to protect the workforce 
and promote a safe working environment. One of the chal-
lenges faced by borehole drilling employees in Zimbabwe 
is the lack of comprehensive occupational safety and health 
regulations specific to their industry (Danert et al. 2020). 

While general workplace safety regulations exist, they are 
not adequately addressing the unique hazards associated 
with borehole drilling activities in Zimbabwe (Manzungu 
et al. 2016).

Therefore, the primary objective of this research is to 
assess the occupational safety and health hazards faced by 
borehole drilling employees in Harare District, Zimbabwe. 
Specific objectives include identifying the types of hazards 
present, evaluating their severity and frequency, examining 
current safety practices, and proposing recommendations 
for improving occupational safety and health in this indus-
try. This research is significant as it would contribute to 
the existing body of knowledge on occupational safety and 
health in the borehole drilling industry. The findings would 
help raise awareness about the hazards faced by employ-
ees in this sector and provide valuable insights for policy-
makers, industry stakeholders, and employers to develop 
effective safety measures and regulations. This research is 
particularly relevant to safety and risk engineering because 
it addresses the identification and mitigation of potential 
hazards in the workplace. By understanding the specific 
risks associated with borehole drilling, engineers can design 
safer systems and processes, and develop effective safety 
protocols to protect workers. Additionally, the findings of 
this research can inform the development of industry stan-
dards and regulations, helping to ensure that all borehole 
drilling operations are conducted safely and responsibly. 
Ultimately, this research aims to improve the working con-
ditions and well-being of borehole drilling employees in 
Harare District.

Materials and methods

Study area

The research was focusing on BluSea Drilling Company 
located in Mt Pleasant, found in ward 7 of Harare Prov-
ince in Zimbabwe. Mt Pleasant has a population of 18,486 
people (ZIMSTAT, 2022). Location of BlueSea Drilling 
Company is defined by geographical coordinates, 17.7732° 
south and 31.0582° east. The BlueSea Drilling Company 
employs the rotary drilling method for drilling purposes 
and the company also offers services for the installation of 
boreholes. The BlueSea Drilling Company has 2 branches, 
one in Water falls Park town and headquarter in Mt Pleas-
ant and the two branches are located in Harare the capital 
city of Zimbabwe (BlueSea Drilling Annual Report, 2023). 
Location of BlueSea Drilling Company in Harare, Zimba-
bwe Fig. 1.
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Study design

The study employed cross-sectional design because it uses 
both qualitative and quantitative data collection and analysis 
methods when addressing the objectives of the study. This 
was significant in addressing intentions of the study using 
quantitative and qualitative data collected by different tools.

Study population

The study targets workers located in different departments 
at BlueSea Drilling Company as questionnaire respondents 
to collect information on characteristics of occupational 
hazards among borehole drilling companies, causes and 
measures used to manage hazards as well effectiveness of 
methods used to manage hazards at BlueSea Drilling Com-
pany. However, the Manager, Engineer, Safety Officer and 
Supervisor were included as key informant interviewees in 
order to collect their knowledge on occupational safety and 
health hazards among BlueSea Borehole Drilling Company.

Sampling techniques

During the study saturation sampling was used because 
BlueSea Drilling Company consists of 20 employees. As 
a result all 20 employees were involved as questionnaire 
respondents to increase the validity of the data. Key inter-
viewees were selected purposively.

Data collection

A questionnaire with both closed and open-ended ques-
tions was used to collect data during the survey at BlueSea 
Drilling Company. The questionnaire was used to collect 
demographic data, occupational safety and health hazards 
among BlueSea Drilling Company employees, work prac-
tices which expose employees to hazards and measures 
used to manage occupational hazards at BlueSea Drilling 
Company. The questionnaire ensures that all questionnaire 
respondents were asked the same questions and certifies 
that the collected data is consistent and comparable across 
all participants. The questionnaire was self-administered to 
reduce margin of error and bias.

A semi-structured interview guide was prepared to col-
lect data at BlueSea Drilling Company. The interviews col-
lect information on occupational safety and health hazards 
among BlueSea Drilling Company workers, work practices 
which expose workers to occupational hazards and mea-
sures used to manage hazards at BlueSea Drilling Com-
pany. Manager, Engineer, Safety Officer and Supervisor 
were taken as key informant interviewees to provide their 
knowledge of occupational safety and health hazards affect-
ing employees at a borehole drilling company. In addition, 
observations were performed during the study in order to 
observe work practices performed by borehole drilling 
employees which expose them to risks and measures used 
to manage workplace hazards. An observational checklist 

Fig. 1 Location of BlueSea 
Drilling Company in Harare, 
Zimbabwe. Source: authors
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pursuits. Many individuals may start their careers after com-
pleting secondary education and then continue their studies 
while working. A significant proportion of respondents indi-
cated having tertiary education (35%). Tertiary education 
provides individuals with specialized knowledge and skills 
in specific fields related to their job roles. Employees who 
pursue tertiary education may have an advantage in terms of 
career advancement opportunities within BlueSea Drilling 
Company. Lastly, the small percentage of respondents spec-
ifying primary education (5%) could be attributed to various 
factors. Some employees may have entered the company at 
an early age or through alternative paths that did not require 
higher levels of formal education. Others may have gained 
relevant experience or acquired additional qualifications 
through vocational training or on-the-job learning.

Majority (60%) of the study participants stated their 
work experience between 6 and 9 years, (20%) designated 
2 to 5 years, and (15%) reported more than 10 years and 
very few (5%) pointed out that their work experience was 
less than one at BlueSea Drilling Company. Majority of par-
ticipants (60%) reported having work experience between 
6 and 9 years. This indicates that a significant portion of 
the employees at BlueSea Drilling Company have been 
working for a considerable amount of time, which could 
suggest a stable and experienced workforce. This indicates 
that there is a notable proportion of long-term employees 
at BlueSea Drilling Company. These individuals likely pos-
sess extensive knowledge and expertise in their respective 
roles, which can contribute to the overall efficiency and 
effectiveness of the company’s operations. A small percent-
age (5%) of participants pointed out that their work experi-
ence was less than one year. This suggests that there are 
very few employees who are relatively new to their roles 
or have recently joined the company. The low percentage 
could be attributed to factors such as low turnover rate or 
limited hiring of entry-level positions at BlueSea Drilling 
Company.

Characteristics of occupational health and safety 
hazards among employees at bluesea drilling 
company

Physical hazards

Results obtained during the study at BlueSea Drilling 
Company revealed that most (75%) of the questionnaire 
respondents agree that they were exposed to dust, noise 
and vibration as well as extreme temperatures. Some (15%) 
strongly agree that they are exposed to physical risks notably 
dust, noise, vibration and extreme temperatures. In addition, 
(8%) and (5%) of the study participants at BlueSea Drilling 
Company disagree and strongly disagree respectively about 

was used to collect observational data. Moreover, second-
ary data was collected during the study. Company reports, 
journals and textbooks were used as secondary data sources.

Data analysis and presentation

Quantitative data collected using closed ended questions 
on the questionnaire was entered in a Microsoft Excel 
Spreadsheet for analysis. The data was analysed to produce 
graphs, pie charts and tables. Data entered in the Microsoft 
Excel Spreadsheet was exported to the Statistical Package 
for Social Sciences version 25.0 in order to perform Chi-
Square tests. The test was performed to find the relationship 
between work experience and rating of the effectiveness of 
measures used to manage occupational safety and health 
hazards at BlueSea Drilling Company. For qualitative data 
to be analysed content analysis was performed. Data col-
lected during the study was presented in the form of graphs, 
tables, pie charts and images.

Ethical considerations

Prior to conducting data collection, the researcher obtained 
ethical approval from the Zimbabwe National Water 
Authority executives and Midlands State University. The 
researcher explained clearly the purpose of the study to the 
study participants before they participate during the study.

Results and discussion

Demographic characteristics

During the study at BlueSea Drilling Company in Harare 
majority (95%) were males and minority (5%) were females. 
This statement indicates that there was a significant gender 
imbalance within the company, with males comprising the 
majority and females representing the minority. There could 
be several reasons for such a gender disparity within the 
company. The drilling industry, including offshore drill-
ing, has traditionally been male-dominated (Adams 2023). 
This industry is often associated with physically demanding 
work and harsh environments, which may have contributed 
to a perception that it is more suitable for men. As a result, 
fewer women have pursued careers in this field, leading to 
a smaller representation of females within companies like 
BlueSea Drilling Company.

Regarding level of education at BlueSea Drilling Com-
pany most (60%) of the questionnaire respondents indicated 
secondary education, followed by (35%) tertiary education 
and (5%) specified primary education. secondary educa-
tion often serves as a stepping stone for further educational 
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certain tasks require repetitive movements such as operat-
ing machinery controls or using handheld tools. Repetitive 
motions strain muscles and tendons over time, leading to 
conditions like tendonitis or carpal tunnel syndrome (Jerie 
and Matunhira 2022).

Chemical hazards

During the study most (69%) of the participants at BlueSea 
Drilling Company agree followed by (18%) who strongly 
agree that they are exposed to fumes, fluids, oil and diesel 
smoke as chemical hazards at work. Nonetheless, (9%) of 
the questionnaire respondents at BlueSea Drilling Company 
disagree and (4%) strongly disagree that they are exposed 
to fumes, fluids, oils and diesel smoke as chemical hazards 
at their occupation. This data suggests that a considerable 
portion of the workforce at BlueSea Drilling Company per-
ceives their exposure to chemical substances. Fumes, fluids, 
oil, and diesel smoke contain various chemicals that can 
pose health risks when inhaled or come into contact with 
the skin. These substances often contain volatile organic 
compounds (VOCs), which cause respiratory issues, eye 
irritation, skin allergies, and other adverse health effects. 
Prolonged exposure to chemicals lead to chronic health con-
ditions such as lung diseases or cancer (Singo et al. 2022).

Psychological hazards

During the study questionnaires respondents were asked 
about distribution of psychological hazards affecting them 
at BlueSea Drilling Company. Majority (37%) of the ques-
tionnaire respondents revealed high workload, followed 
by fatigue which was reported by (18%) and verbal abuse 
designated by (16%). About (13%) of the study participants 
pointed out job insecurity, (11%) specified discrimination 
and (5%) indicated workplace bullying. Firstly, the nature of 
the drilling industry often requires employees to work long 
hours and handle physically demanding tasks. The demand-
ing nature of the work leads to increased stress levels and 
feelings of being overwhelmed, resulting in a perception of 
a high workload (Shabani et al. 2023a, b, c, d). Additionally, 
the drilling industry is known for its fast-paced and time-
sensitive operations. This creates pressure on employees to 
meet tight deadlines and deliver results within strict time-
lines. The need to constantly meet production targets and 
maintain operational efficiency contribute to a perceived 
high workload among employees. In the drilling industry, 
long working hours and irregular shift patterns are common, 
which disrupt sleep patterns and lead to chronic fatigue. 
Fatigue not only affects physical health but also impairs cog-
nitive function and decision-making abilities, increasing the 
risk of accidents and errors in a safety-critical environment 

their exposure to dust, noise, vibration and extreme tempera-
tures at work. Majority of the workers indicated that they are 
exposed to physical hazards at BlueSea Drilling Company. 
Drilling operations often involve working in challenging 
environments such as offshore platforms or remote locations 
where extreme temperatures, dust, and noise are common. 
The drilling process generates dust particles, which can be 
harmful if inhaled over an extended period. Additionally, 
drilling equipment and machinery produce high levels of 
noise and vibration, which have adverse effects on workers’ 
hearing and overall well-being. Moreover, drilling activi-
ties often take place in areas with extreme temperatures, 
exposing workers to heat stress or cold-related injuries. A 
small percentage of study participants at BlueSea Drilling 
Company disagree and strongly disagree about their expo-
sure to dust, noise, vibration, and extreme temperatures at 
work. There could be several reasons why some participants 
disagree or strongly disagree about their exposure to these 
factors. Some individuals may be more sensitive to certain 
environmental factors than others. For example, one per-
son may have a higher tolerance for noise, while another 
person may find even moderate levels of noise disturbing. 
Similarly, some individuals may be more susceptible to the 
effects of dust or extreme temperatures due to pre-existing 
health conditions or personal factors.

Ergonomic hazards

Regarding the distribution of ergonomic risks at BlueSea 
Drilling Company, the majority (33%) reported lifting 
heavy equipment, followed by awkward posture which was 
designated by (28%) participants and repetition motion was 
revealed by (24%) of questionnaire respondents. However, 
a minority (15%) of the employees who participated dur-
ing the assessment of occupational hazards affecting work-
ers at BlueSea Drilling Company pointed out working in 
a confined area. The distribution of ergonomic risks at 
BlueSea Drilling Company is primarily characterized by 
three main factors: lifting heavy equipment, awkward pos-
ture, and repetitive motion. This finding is not surprising 
considering the nature of the drilling industry, which often 
involves handling and moving heavy machinery and equip-
ment. Lifting heavy objects places excessive strain on the 
musculoskeletal system, leading to various injuries such as 
strains, sprains, and even more severe conditions like herni-
ated discs (Chireshe et al., 2023; Shabani et al. 2023a, b, c, 
d). In industries like drilling, workers often have to under-
take awkward positions while performing their tasks. This 
includes bending, twisting, reaching, or working in confined 
spaces. Prolonged or repetitive exposure to such postures 
lead to musculoskeletal disorders (MSDs) such as back 
pain, neck pain, and joint problems. In drilling operations, 
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accidents or near-miss incidents resulting from poorly 
serviced machines may be more likely to agree with this 
statement. Such incidents could include equipment mal-
functions, breakdowns, or failures that put workers at risk of 
injury or harm. Some employees may possess a good under-
standing of the importance of regular machine maintenance 
and its impact on occupational safety. They may be aware 
of the potential hazards that can arise from operating poorly 
serviced machines, such as increased likelihood of mal-
functioning, decreased efficiency, or compromised safety 
features. In addition, (25%) of the questionnaire respon-
dents at BlueSea Drilling Company strongly agree about 
their exposure to occupational hazards as a result of oper-
ating poorly serviced machines. This response indicates an 
even stronger conviction among a quarter of the employees 
at BlueSea Drilling Company regarding the potential risks 
associated with using inadequately maintained machines. 
The reasons behind this strong agreement may include: 
Employees who have personally suffered from accidents or 
injuries caused by poorly serviced machines may be more 
likely to strongly agree with the statement. These individu-
als may have experienced severe consequences, leading 
to a heightened awareness of the dangers involved and a 
stronger belief in the need for proper machine maintenance. 
However, (5%) of the employees at BlueSea Drilling Com-
pany disagree about the fact that operating poorly serviced 
machines expose them to occupational hazards. The reasons 
behind this disagreement could include: Lack of personal 

like drilling operations. The high-stress environment of the 
drilling industry, coupled with intense pressure to perform, 
contribute to instances of verbal abuse among colleagues or 
superiors. Verbal abuse erodes self-esteem, creates a hostile 
work environment, and negatively impacts mental health. 
Discrimination, specified by 11% of respondents, is a seri-
ous concern that has profound psychological effects on indi-
viduals. The drilling industry, like many other industries, 
may face issues related to discrimination based on factors 
such as gender, race, or age. Discrimination creates a hos-
tile work environment, hinder career progression opportuni-
ties, and negatively impact the mental health and morale of 
affected individuals (Monteiro and Joseph 2023).

Causes of occupational health and safety hazards 
affecting employees at bluesea drilling company

Operating poorly serviced machines

Figure 2 demonstrates (70%) of the study participants agree 
that they are exposed to occupational hazards as a result 
of operating poorly serviced machines at BlueSea Drilling 
Company. This response indicates that a significant major-
ity of employees at BlueSea Drilling Company recognize 
the potential risks associated with using machines that are 
not adequately maintained or serviced. There are several 
reasons why these participants may have agreed with this 
statement: Employees who have experienced or witnessed 

Fig. 2 Operating poorly serviced 
machines. Source: field survey 
(2023)
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risks associated with their actions, a belief that they have 
sufficient control over the situation to mitigate any hazards, 
or a perception that the company has implemented effective 
safety measures. On the other hand, 30% of the participants 
agreed that they are indeed exposed to hazards as a result of 
risk-taking behavior due to pressure. This agreement could 
be attributed to factors like a high-pressure work environ-
ment that encourages employees to take shortcuts or make 
hasty decisions, inadequate training or resources to handle 
challenging situations safely, or a culture that prioritizes 
productivity over safety. It is important for organizations 
like BlueSea Drilling Company to address these concerns 
and ensure that proper safety protocols and training pro-
grams are in place to minimize occupational hazards and 
protect their employees’ well-being.

Lifting heavy equipment

Among the questionnaire respondents at BlueSea Drill-
ing Company most (60%) agree that they are exposed to 
occupational hazards as a result of lifting heavy equipment 
Table 1. This is a concerning finding, as lifting heavy equip-
ment leads to a variety of musculoskeletal disorders, such as 
back pain, herniated discs, and sprains. These types of inju-
ries can not only be painful and debilitating, but they can 
also lead to long-term health problems and lost productivity. 

experience: Some employees may not have personally 
encountered any significant issues or hazards resulting from 
operating poorly serviced machines. Without first-hand 
experience or witnessing accidents caused by inadequate 
maintenance, they may perceive the risks as minimal or 
non-existent.

Risk taking behaviour under pressure

During the study at BlueSea Drilling Company most (35%) 
of the employees disagree about the fact that they are 
exposed to occupational hazards due to risk taking behav-
iour under pressure, followed by (30%) of the participants 
who agree that they are exposed to hazards as a result of 
risk taking behaviour due to pressure Fig. 3. Moreover, 
(25%) of the employees strongly disagree about the fact that 
they are exposed to occupational hazards as a result of risk 
taking behaviour under pressure however, very few (10%) 
strongly agree with the notion that risk taking behaviour 
under pressure exposes them to occupational hazards at 
BlueSea Drilling Company. The study conducted at Blue-
Sea Drilling Company revealed that a significant portion of 
the employees (35%) disagreed with the notion that they are 
exposed to occupational hazards due to risk-taking behav-
iour under pressure. This disagreement may stem from vari-
ous reasons such as a lack of awareness about the potential 

Table 1 Lifting Heavy Equipment
Frequency Percent Valid Percent Cumulative Percent

Valid Agree 12 60.0 60.0 60.0
Strongly agree 7 35.0 35.0 95.0
Strongly disagree 1 5.0 5.0 100.0
Total 20 100.0 100.0

Source: field survey (2023)

Fig. 3 Risk taking behaviour 
under pressure. Source: field 
survey (2023)
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Inadequate and improper wearing of PPE/C

During the survey at BlueSea Drilling company question-
naire respondents were asked to indicate whether they 
were exposed to health hazards a result of inadequate and 
improper wearing of PPE/C. Majority (52%) of the ques-
tionnaire respondents at BlueSea Drilling Company agree 
that they were exposed to hazards due to inadequate PPE/C 
and (13%) of the participants strongly agree that inadequate 
PPE/C exposed to hazard. During observations a worker 
who has inadequate PPE/C was observed as shown in Plate 
1 which indicates the workers without gloves. However, 

Some (35%) strongly agree that they are exposed to occu-
pational hazards at work since they lift heavy equipment 
at work nevertheless, (5%) of the questionnaire respon-
dents strongly disagree with the fact that they are exposed 
to occupational hazards due to lifting of heavy equipment. 
This disparity in responses may indicate that some employ-
ees are not aware of the risks associated with lifting heavy 
equipment, or that they do not feel that the risks are signifi-
cant enough to warrant concern.

Plate 1 A worker without 
adequate PP/C. Source: field 
survey (2023)
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drilling operations can range from falling objects and expo-
sure to harmful substances to noise pollution and extreme 
temperatures. By providing appropriate PPE/C, BlueSea 
Drilling Company ensures that its employees have the nec-
essary protection against these hazards. Some (18%) of the 
study participants reported safety inspection as a safety 
measure used to manage health hazards at BlueSea Drilling 
Company.

In addition, (13%) of the workers at BluSea Drilling 
Company pointed out risk assessment is applied to man-
age hazards. The application of risk assessment allows 
companies like BluSea Drilling to systematically iden-
tify and evaluate potential hazards in their operations. By 
conducting thorough assessments, they can determine the 
likelihood and severity of various risks, enabling them to 
prioritize and allocate resources effectively. This proac-
tive (risk assessment) approach helps to prevent accidents 
and injuries by implementing appropriate control measures 
(Jerie and Matunhira 2022). Few (12%) revealed that tool-
box talks before drilling manage hazards at the company 
however, very few (11%) illustrated that accident reporting 
was among methods used to manage occupational hazards 
at BlueSea Drilling Company. Toolbox talks are short safety 
meetings conducted before drilling activities, where work-
ers discuss specific hazards associated with their tasks and 
the necessary precautions to mitigate them. These talks 
serve as a platform for sharing knowledge, raising aware-
ness, and reinforcing safe work practices among employ-
ees. Accident reporting involves promptly documenting 
any incidents or near misses that occur in the workplace. 
Reported information is crucial for understanding the root 
causes of accidents, identifying trends, and implementing 
corrective actions to prevent future occurrences (Singo et 
al. 2022).

Effectiveness of methods used to manage 
occupational safety and health hazards

The study illustrated that most (63%) of the study partici-
pants rated methods used to manage hazards at BlueSea 
Drilling Company as good, followed by (22%) of the ques-
tionnaire respondents who indicated very good and (8%) 
of the participants specified excellent. This indicates that a 
significant portion of the participants found these methods 
to be satisfactory and effective in addressing potential haz-
ards within the company. Nonetheless, (7%) of the work-
ers at BlueSea Drilling Company shows that the methods 
used to manage hazards are poor. This indicates that there 
is a subset of employees who are dissatisfied with the com-
pany’s approach to hazard management. Several reasons 
could contribute to this perception including inadequate 
training, lack of communication and inadequate resources. 

(26%) and (9%) of the study participants disagree and 
strongly disagree respectively with the assertion that they 
are exposed to hazards as a result of inadequate PPE/C. 
These findings highlight the concerning issue of insuf-
ficient protection provided by PPE/C at BlueSea Drilling 
Company. Firstly, inadequate PPE/C can leave workers vul-
nerable to physical injuries such as cuts, burns, or impact 
injuries. Without proper protective gear, workers are more 
susceptible to accidents and incidents that can cause harm. 
Secondly, inadequate PPE/C can also lead to exposure to 
hazardous substances or materials. For example, if a worker 
does not have the appropriate respiratory protection, they 
may inhale harmful fumes or particles that can have long-
term health effects. Lastly, inadequate PPE/C can compro-
mise the overall safety culture within the company. When 
workers observe others not wearing proper protective gear, 
it can create a perception that safety measures are not taken 
seriously, leading to a potential disregard for safety proto-
cols by other employees.

Occupational health and safety measures used to 
manage hazards at sites of bluesea drilling company

During the study at BlueSea Drilling Company question-
naire respondents were asked to indicate methods used to 
manage hazards. Majority (27%) of the employees at Blue-
Sea Drilling Company specified that training on standard 
work procedures is used to manage hazards at the company. 
At BlueSea Drilling Company, the majority of employees 
(27%) specified that training on standard work procedures 
is used to manage hazards at the company. This indicates 
that the company recognizes the importance of providing 
comprehensive training to its employees in order to miti-
gate potential hazards and ensure a safe working environ-
ment. Training on standard work procedures is an effective 
method for managing hazards because it equips employees 
with the necessary knowledge and skills to identify and 
address potential risks (Shabani et al. 2023a, b, c, d). By 
familiarizing employees with standard operating proce-
dures, they become aware of the correct protocols to follow 
in various situations, reducing the likelihood of accidents or 
incidents occurring. Additionally, training helps employees 
understand the importance of adhering to safety guidelines 
and encourages a culture of safety within the organization. 
Provision of PPE/C was indicated by (19%) of the ques-
tionnaire respondents as a measure used to manage haz-
ards at the drilling company. PPE/C includes items such 
as helmets, gloves, safety glasses, earplugs, and protective 
clothing that are designed to protect workers from poten-
tial hazards in their work environment. Providing PPE/C is 
essential for managing hazards as it acts as a physical bar-
rier between employees and potential dangers. Hazards in 
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employees regarding these hazards. The findings of this 
research indicate that borehole drilling employees in Harare 
District are exposed to a range of hazards that have detri-
mental effects on their well-being. These hazards include 
physical hazards such as noise, vibration, and manual han-
dling, chemical hazards such as exposure to drilling fluids 
and fuel, biological hazards such as vector-borne diseases, 
and psychosocial hazards such as long working hours and 
job insecurity. The study also revealed that there is a lack 
of awareness among borehole drilling employees regarding 
these hazards, with many employees not receiving adequate 
training or information about occupational safety and health 
practices. This lack of awareness further exacerbates the 
risks faced by these employees.

Based on the findings, several recommendations were 
proposed to improve the occupational safety and health 
conditions for borehole drilling employees in Harare Dis-
trict. Firstly, it is crucial to develop comprehensive training 
programs that educate employees about the various hazards 
they may encounter and provide them with the necessary 
skills to mitigate these risks. Additionally, employers should 
implement effective control measures to minimize exposure 
to hazards, such as providing personal protective equip-
ment (PPE) and ensuring regular maintenance of drilling 
equipment. Furthermore, it is essential to establish a robust 
monitoring system to regularly assess and address the occu-
pational safety and health conditions in this industry.

Overall, this research paper highlights the urgent need for 
improved occupational safety and health practices among 
borehole drilling employees in Harare District. By imple-
menting the recommended measures, it is possible to create 
a safer working environment for these employees, reduce 
the occurrence of work-related injuries and illnesses, and 
enhance their overall well-being.
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It is important for BlueSea Drilling Company to address 
these concerns raised by the employees who perceive haz-
ard management methods as poor. By investing in com-
prehensive training programs, improving communication 
channels, and providing adequate resources, the company 
can work towards enhancing hazard management practices 
and ensuring a safer work environment for all employees 
(Mkungunugwa, 2022).

Relationship between work experience and rating 
the effectiveness of methods used to manage 
hazards at bluesea drilling company

Chi-Square test was performed to test the relationship 
between work experience and rating the effectiveness of 
methods used to manage hazards at BlueSea Drilling Com-
pany. The Chi-Square results obtained during the tests was 
0.000 and 0.000 is smaller than 0.05. In this scenario we 
accept H1 and reject H0. H1 shows that there is a relation-
ship between work experience and rating the effectiveness 
of methods used to manage hazards at BlueSea Drilling 
Company. This suggests that work experience influences 
how individuals rate the effectiveness of hazard manage-
ment methods at the company. It suggests that employees 
with different levels of work experience may have varying 
perceptions or opinions regarding the effectiveness of these 
methods. There could be several reasons for this relationship 
between work experience and rating effectiveness. Firstly, 
employees with more work experience might have encoun-
tered a wider range of hazards and have a better under-
standing of their management strategies. This increased 
knowledge and exposure could lead to more critical evalua-
tions of hazard management methods. Secondly, employees 
with longer work experience may have witnessed the evolu-
tion of hazard management practices over time. They might 
have experienced changes in safety protocols, technological 
advancements, or organizational improvements that could 
influence their perception of effectiveness. It is important to 
consider work experience as a potential factor when evalu-
ating and improving hazard management practices in the 
company (Sadeghi and Goerlandt 2023).

Conclusion and recommendations

The research paper titled “Assessment of Occupational 
Safety and Health Hazards among Borehole Drilling 
Employees in Harare District, Zimbabwe” sheds light on 
the significant occupational safety and health hazards faced 
by borehole drilling employees in Harare District. The 
study identifies and evaluates the various hazards present in 
this occupation and assesses the level of awareness among 

1 3

68



Safety in Extreme Environments (2024) 6:59–70

Monteiro E, Joseph J (2023) A review on the impact of Workplace 
Culture on Employee Mental Health and Well-Being. Int J Case 
Stud Bus IT Educ (IJCSBE) 7(2):291–317

Muhammad AA, Syamsuddin R, Ardo AM, El-Nafaty NU (2023) 
Achieving the Sustainable Development Goals of Water and San-
itation through Islamic Models of Zakat and Waqf: a case study of 
Gombe State Nigeria. J Transformation Knowl, 1(2)

Muhammed AY, Salahudeen H, Saliu AM, Suleiman S, Maliki JA, 
Kawai JM, Linus OF (2021) Analysis of borehole water acces-
sibility in Samaru Community, Zaria Metropolis, Kaduna State, 
Nigeria. J Social Humanity Educ 2(1):67–84

Musasa T, Jerie S (2020) Challenges of near miss incidents reporting 
at a mine in the Midlands Province of Zimbabwe. East Afr Social 
Sci Res Rev 36(2):95–114

Nagesha K, Kumar H, Munisingh M (2021) Influence of rock proper-
ties on emission rate of Particulates Matter (pm) during drilling 
operation in surface mines. Iran J Earth Sci 13(1):14–20

Oksanen S, Valimaki V, Pirinen T (2009), August Subjective assess-
ment of percussive drilling sounds. In INTER-NOISE and 
NOISE-CON Congress and Conference Proceedings (Vol. 2009, 
No. 5, pp. 2022–2028). Institute of Noise Control Engineering

Prasetio P, Partono A, Wulansari P, Putri ST, Ramdhani R, Abdullah A 
(2019), May The mediation of job satisfaction in the relation of 
work stress and turnover intention in hotel industry. In 1st inter-
national conference on economics, business, entrepreneurship, 
and finance (ICEBEF 2018) (pp. 608–612). Atlantis Press

SADC-GMI (2019) Gap analysis and Action Plan- Scoping Report: 
Zimbabwe. SADC-GMI report: Bloemfontein, South Africa 
www.sadc-gmi.org

Sadeghi R, Goerlandt F (2023) Validation of system safety hazard 
analysis in safety-critical industries: an interview study with 
industry practitioners. Saf Sci 161:106084

Shabani T, Jerie S, Shabani T (2023a) A review of the role of Behav-
iour-Based procedures in work safety analysis in the Medical 
Sector of Zimbabwe. Life Cycle Reliability and Safety Engineer-
ing, 1–16

Shabani T, Jerie S, Shabani T (2023b) Occupational stress among 
workers in the health service in Zimbabwe: causes, consequences 
and interventions. Saf Extreme Environ, 1–12

Shabani T, Jerie S, Shabani T (2023c) The effectiveness of total loss 
control approach in accident prevention in industries in Zimba-
bwe. Life Cycle Reliability and Safety Engineering, 1–17

Shabani T, Jerie S, Shabani T (2023d) The impact of occupational 
safety and health programs on employee productivity and organ-
isational performance in Zimbabwe. Saf Extreme Environ, 1–12

Sharma A, Yang J, Parke M, Tan F (2018) Investigation of construc-
tion techniques used for the foundation of the Taj Mahal in India. 
Proc Institution Civil Engineers-Engineering History Herit 
171(3):104–113

Shi J, Sun Y, Su H, Wang Y, Huang Z, Gao L (2021) Risk-taking 
behavior of drilling workers: a study based on the structural equa-
tion model. Int J Ind Ergon 86:103219

Siddique AH, Rodrigues C, Simmons R (2019), November The impact 
of PV shades in reducing heat stress in the ONG drilling industry 
in the western region of the united Arab Emirates. In Abu Dhabi 
International Petroleum Exhibition & Conference. OnePetro

Singhal A, Goel S (2022) Impact of Sandstone Quarrying on the 
Health of Quarry Workers and local residents: a case study of 
Keru, Jodhpur, India. Treatment and disposal of solid and hazard-
ous wastes. Springer International Publishing, Cham, pp 97–118

Singo J, Moyo D, Isunju JB, Bose-O’Reilly S, Steckling-Muschack 
N, Becker J, Mamuse A (2022) Health and safety risk mitigation 
among artisanal and small-scale gold miners in Zimbabwe. Int J 
Environ Res Public Health 19(21):14352

Somfula OK, Zhanda E (2023) Training and skills development in 
the wake of the Fourth Industrial Revolution: evidence from 

Ethics approval Approval was granted by Midlands State University 
to carry out the research as well as to publish under its name. All sourc-
es were properly cited to avoid plagiarism.

Consent to participate All authors participated and agreed to partici-
pate up to the final revision of the manuscript. Consent for publica-
tion.

Consent for publication Authors agreed to let the paper be published 
when considered for publication.

References

Adams NN (2023) Four distinct cultures of Oilfield Masculinity, but 
Absent Hegemonic masculinity: some multiple Masculinities 
Perspectives from a remote UK Offshore Drilling platform. J 
Contemp Ethnography 52(3):344–378

Bowan PA, Bayor JN (2022) Rural Communities’ attainment of sus-
tainable development goal 6: Lessons from Rural Ghana. Int J 
Sustainable Dev Res 8(3):108

Carregaro RL, Tottoli CR, Rodrigues DDS, Bosmans JE, da Silva EN, 
van Tulder M (2020) Low back pain should be considered a health 
and research priority in Brazil: lost productivity and healthcare 
costs between 2012 to 2016. PLoS ONE 15(4):e0230902

Danert K, Ouedraogo JP, Amadou B, Zombre A (2019) Good practice 
for borehole drilling in Burkina Faso. UNICEF/Skat Foundation, 
UNICEF/Skat Foundation

Danert K, Adekile D, Canuto JG (2020) Striving for borehole drill-
ing professionalism in Africa: a review of a 16-year initiative 
through the rural water supply network from 2004 to 2020. Water 
12(12):3305

Grainger ST, R (2021), September Are There Potentially Significant 
Long-Term Health Consequences of Exposure to Fine Airborne 
Particulate Matter PM10 to Personnel on the United Kingdom’s 
Offshore Drilling Rigs? In SPE Offshore Europe Conference and 
Exhibition (p. D041S013001). SPE

International Association of Drilling Contractors (2022) Summary 
of Occupational incidents, Africa Land totals. Houston, USA. 
https://iadc.org

Jerie S, Matunhira K (2022) Occupational safety and health hazards 
associated with the slaughtering and meat processing industry in 
urban areas of Zimbabwe: a case study of the Gweru city munici-
pal abattoir. Ghana J Geogr, 14(1)

Lim MH, Lee YL, Tan OK (2023) Assessing the performance of the 
simple noise chart method for construction noise prediction in 
earth-moving activity. In E3S Web of Conferences (Vol. 422, 
p. 03001). EDP Sciences

Manyama E (2018) ESTABLISHMENT OF BOREHOLE DRILLING 
PROJECT FOR SUSTAINABLE WATER SUPPLY FOR ECO-
NOMIC DEVELOPMENT ISYESYE VILLAGE, ITEZI WARD, 
MBEYA CITY COUNCIL, MBEYA (Doctoral dissertation, The 
Open University of Tanzania)

Manzungu E, Mudenda-Damba M, Madyiwa S, Dzingirai V, Musoni S 
(2016) Bulk water suppliers in the City of Harare-An endogenous 
form of privatisation of urban domestic water services in Zimba-
bwe?. Water Altern, 9(1)

Martínez-Santos P, Martín-Loeches M, Díaz-Alcaide S, Danert K 
(2020) Manual borehole drilling as a cost-effective solution for 
drinking water access in low-income contexts. Water 12(7):1981

Mkungunugwa T, Owili PO, Muula AS, Kuo HW (2022) Implementa-
tion determinants of Zimbabwe National occupational safety and 
health policy in willowvale industrial area, Zimbabwe. Int J Envi-
ron Res Public Health 19(3):1424

1 3

69

https://iadc.org


Safety in Extreme Environments (2024) 6:59–70

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

Botswana borehole drilling companies. SA J Hum Resource 
Manage 21:11

Xie Z, Ruan C, Zhao Z, Huang C, Xiao Y, Zhao Q, Lin J (2023) Effect 
of ventilation parameters on dust pollution characteristic of drill-
ing operation in a metro tunnel. Tunn Undergr Space Technol 
132:104867

Yu H, Zahidi I (2023) Environmental hazards posed by mine dust, and 
monitoring method of mine dust pollution using remote sensing 
technologies: an overview. Sci Total Environ 864:161135

Zindi B, Shava E (2022) COVID-19 and the attainment of sustainable 
development goal 6 (clean water and sanitation) in South Africa. 
J Local Government Res Innov 3:10

1 3

70


	Assessment of occupational safety and health hazards among borehole drilling employees in harare district, Zimbabwe
	Abstract
	Introduction
	Materials and methods
	Study area
	Study design
	Study population
	Sampling techniques
	Data collection
	Data analysis and presentation
	Ethical considerations

	Results and discussion
	Demographic characteristics
	Characteristics of occupational health and safety hazards among employees at bluesea drilling company
	Physical hazards
	Ergonomic hazards
	Chemical hazards
	Psychological hazards


	Causes of occupational health and safety hazards affecting employees at bluesea drilling company
	Operating poorly serviced machines
	Risk taking behaviour under pressure
	Lifting heavy equipment
	Inadequate and improper wearing of PPE/C

	Occupational health and safety measures used to manage hazards at sites of bluesea drilling company
	Effectiveness of methods used to manage occupational safety and health hazards
	Relationship between work experience and rating the effectiveness of methods used to manage hazards at bluesea drilling company
	Conclusion and recommendations
	References


