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ABSTRACT

Despite the heavy investment in health and safety, the Ghanaian mining industry continues to
record a high number of accidents and workplace injuries. The cost of accident compensations
coupled with the loss of productive work hours as well as work-related diseases emanating from
accidents and injuries at the workplace are excruciating. Mine workers compliance with safety
rules and regulations and the active participation in safety initiatives and activities which could
be improved through a good safety climate and enhancing mine workers mental health will
contribute to reducing workplace accidents and injuries. To this end, the current study investigates
the impact of mental health (anxiety and depression) on employee safety behaviours (compliance
and participation) whiles examining whether safety climate moderates the relationship between
mental health and safety behaviours. Grounded in the social exchange theory, the study adopted
a quantitative research approach with an explanatory cross-sectional survey research design. A
total of two-hundred and seventy-four (274) mine workers purposively selected participated in
the study. Responses were obtained from participants through a structured questionnaire which
was analyzed using the partial least square structural equation modelling with smart PLS (v.3).
The study found that anxiety had a significant negative effect on safety compliance but not
participation. Depression was found to have a significant negative effect on mine workers safety
compliance and participation behaviours. The findings of the study also show that safety climate
moderates the relationships between the dimensions of mental health and mine workers safety
behaviour except for the relationship between anxiety and mine workers safety participation
behaviour. The study recommends the need for mining companies to develop industry-specific
policies on mental health and employee’s assistance programs in mental health that will seek to

identify and address mental health challenges among mine workers.

Xi



CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

Occupational injuries, work-related diseases and fatalities are disastrous incidents that appear to
disrupt the operational activities of organizations. Whilst efforts are being made to eradicate or
minimize the occurrences of these incidents, the last decade has witnessed an increasing trend in
work-related diseases and occupational injuries (ILO, 2014). The International Labour
Organization (ILO) provides that work-related diseases and occupational injuries have increased
from 270 million in 2013 to an estimated 330 million in 2016 (ILO, 2014, 2017). They also argued
that internationally, more than 2.3 million men and women die from an occupational accident or
illness every year. Fatal accidents are responsible for over 350,000 deaths and almost 2 million
deaths are attributed to work-related diseases. Additionally, absence from work, loss of productive
work hours and serious injuries attributable to non-fatal occupational accidents is estimated to be
more than 313 million employees. Further, the ILO provides that annually, work-related diseases
reported cases is 160 million. These figures suggest that the approximate number of people who
die from workplace injuries or illnesses every day is 6,400 and that 860,000 people worldwide are

injured at work.

The United States Bureau of Labor Statistics (BLS) further provides that, fatal work injuries that
occurred in the United States in 2017 were 5147 compared with 4690 in 2010 which indicates an
increase in workplace injuries and accidents (BLS, 2018). In Africa, the ILO estimates 1 million
deaths are associated with workplace injuries and work-related diseases which are recorded
predominantly from the construction industry (ILO, 2017). In Ghana, available statistics from the
Ghana Chamber of Mines reveals that first aid injuries in 2019 was 197 whiles the number of

1



serious injuries stood at 28 even though there were 3 recorded cases of fatal injuries (as against 7
recorded in 2018) and the incidence of near-miss cases fell from 407 in 2018 to 326 in 2019 (Ghana
Chamber of Mines, 2020). Similarly, the Ghanaian construction industry recorded 558 cases of the
industrial sector’s accidents in 2019 (Simpson & Sam, 2020) an indication that occupational

accidents are predominant in the various industries of the Ghanaian economy.

The increasing number of reported cases of occupational injuries and accidents are a source of
worry to many organizations as its ergonomic implications are excruciating (Agyekum, et al.,
2020; Cheng, et al., 2020; Quartey, 2017). Accidents and injuries are considered in the overhead
cost and the aggregate cost of production which reduces the overall profitability of the organization
(Haupt & Pillay, 2016). In an attempt to address this situation, both management of the
organization and the individual employees are assigned some responsibilities that must be
performed to the latter. Some of these management responsibilities include safety leadership
(Dartey-Baah, Quartey, & Adotey, 2020; Oah, Na, & Moon, 2018) and the creation of a positive
safety climate (Goldenhar, et al., 2019; Liu, et al., 2020; Saedi, Majid, & Isa, 2020) whiles
employees are encouraged to exhibit safety behaviours (Cheng et al., 2020; Dartey-Baah & Addo,

2018; Xue, Fan, & Xie, 2020).

Employee Mental Health (EMH) has received researchers’ attention in the management literature
over the past years because of its growing prevalence among the population. Globally, it is
estimated that in every twelve-month period, 20 percent of the world’s population would
experience common mental health disorders (Considine et al., 2017). In the United States alone,
an estimated 17.3 million (7.1% of all U.S. adults) people had at least one major depressive episode
in 2017 and 31.1 percent of U.S. adults experienced some forms of anxiety in the same year

(National Institute of Mental Health, 2018). Similarly, Sankoh, Sevalie and Weston (2018) posit
2



that an estimated 18.5 million years are lost to disability due to mental health problems in Africa.

These raise concerns about the alarming growth of mental health problems globally.

The concept of mental health has evolved as an interesting and important construct to create and
maintain safety, induce safety behaviours as well as reducing occupational injuries and accidents
in organizations (Hulls, et al., 2020). Many organizations are striking to improve the mental health
of their employees because of the devastating effects of mental health on a number of individual
and organizational outcomes such as job satisfaction (Hunefeld, et al., 2020), job performance
(Biederman et al., 2012), quality lifestyle (Parletta et al., 2018), organizational performance and
employee safety behaviours (Hennekam, Richard, & Grima, 2020). The conceptualization,
dimensions and measurement of the employee mental health have yield inconclusive results (Spell
& Arnold, 2007). Whiles some researchers believe the concept is considered as a mental illness or
disorder (Bronkhorst, et al., 2014; Mei et al., 2021), others believe it goes beyond the absence of
the lack of mental disorder to mean the state of complete physical, mental and social well-being

of employees (Considine et al., 2017; Han, 2018; Hennekam et al., 2020).

Employee mental health is defined as “a state of well-being in which an individual realizes his or
her own abilities, can cope with the normal stresses of life, can work productively and is able to
make a contribution to his or her community” (WHO, 2018). Similarly, the American Psychiatric
Association (APA, 2018) defines mental health as “a condition that involves changes in emotion,
thinking, or behaviour (or a combination of these) that are associated with distress and/or problems
while functioning in social, work, or family activities”. To this end, changes in emotions and
behaviours could be both positive as well as negative. Whereas the positive changes are directed
towards improving work relationships and productivity, the negative changes have unending

consequences (Biederman et al., 2012; Hulls et al., 2020; Hiinefeld et al., 2020). Though many
3



employees may have no specific mental disorder, it is evident however that some employees may
be mentally healthier than others (Asare-Doku, et al., 2020; Hastuti & Timming, 2021). In a
literature review, Suls and Bunde (2005) identified anxiety and depression as the two key
components of employee mental health. They assert further that anxiety is an aversive state which
emanates from the feelings of being unable to predict, control or obtain desired outcomes. Spell
and Arnold (2007) opines that depression is indicated through a general lack of enthusiasm, gloom

and despair whiles anxiety is accompanied by worry, inability to relax, anxiousness, and tension.

Employee safety behaviour is conceptualized to be an integral feature of safety performance such
that as employees exhibit safety behaviours, then they are undertaking safety and work
performance (Cheng et al., 2020). Safety behaviours are practices that conform to the safety needs
of the organization and that are likely to increase the overall safety performance of the firm. Griffin
and Neal (2000) provide that the main constituents of safety behaviour are safety participation and
safety compliance. The categorization of safety behaviour was drawn on the model of work
performance propounded by Borman and Motowidlo (1993). Since its classification, safety
behaviour has then been studied as safety compliance and safety participation (Addo & Dartey-
Baah, 2019; Cheng et al., 2020; Dartey-Baah et al., 2020; Kvalheim & Dahl, 2016; Xue et al.,
2020). Safety compliance is the core safety activities that are performed by individuals in the
organization in order to create and maintain safety at the workplace (Griffin & Neal, 2000). Safety
compliance behaviour involves the strict adherence to safety requirements and legal obligations,
safety standards and safety policies, procedures, rules and the proper use of personal protective
apparatus (Addo & Dartey-Baah, 2019; Kvalheim & Dahl, 2016). On the other hand, safety
participation is explained as those voluntary behaviours that help to create and maintain an

organizational atmosphere that supports safety (Griffin & Neal, 2000). Though such behaviours



do not improve workplace safety directly, Ferndndez-Mufiz et al. (2014) argue that such
behaviours support organizational safety goals and objectives. Safety participation behaviours
include attendance of safety meetings, taking safety initiatives, voluntary engagement in safety
activities and assisting colleagues on safety issues (Addo & Dartey-Baah, 2019; Fernandez-Mufiz

et al., 2014; Griffin & Hu, 2013; Griffin & Neal, 2000).

Safety compliance and safety participation are important constructs in reducing occupational
injuries and accidents (Hu, Yeo, & Griffin, 2020; Li Jiang, et al., 2010) and have proved to be a
great tool in achieving superior safety results and performance (Cheng et al., 2020; Thurston &
Glendon, 2018; Windapo & Oladapo, 2012). Inducing safety behaviour in employees could be
activated through mental health (Cheng et al., 2020; Dartey-Baah et al., 2020; Enwereuzor et al.,
2020; Liu et al., 2020; Vara et al., 2020) and safety climate (Auzoult & Ngueutsa, 2019; Paolillo,
Silva, & Pasini, 2016; Saedi et al., 2020; Sinclair, Martin, & Sears, 2010). Igniting safety
behaviours in employees through mental health and safety climate would result in reduced
accidents and injuries whiles producing superior safety performance to improve the overall

profitability of the organization.

Safety Climate is explained as the employees’ discernment of their organization’s value for safety
(Goldenhar et al., 2019) which is articulated through organizational safety policies, adherence to
safety practices and safety procedures (Sinclair et al., 2010). Safety climate describes an
employee’s perception about the value their organization places on safety and how its values safety
issues (Griffin & Neal, 2000). When employees view their organization’s value for safety issues
as high, then such organizations are characterized by a good safety climate. Similarly, when
employees perceptions of safety values by the organization are low, then such organizations are

said to have a poor safety climate. Safety climate is an important concept to induce employees’
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safety behaviours. Sinclair et al. (2010) opine that safety compliance and participation would be
performed by employees if they perceive that their organization takes issues of safety very
seriously. Similarly, strict adherence to safety policies, regulations and practices are exhibited by
employees who have a strong conviction that their organizations value safety (Paolillo et al., 2016).
More currently, Saedi et al. (2020) assert that employee safety behaviours are demonstrated by
employees who work in organizations with a good safety climate. The creation of a good safety
climate is the responsibility of the leadership of organizations as Kapp (2012) eludes that safety
leadership is an imperative factor to create and maintain a good safety climate. Extant literature
suggests that the creation of a safety climate could be done through safety leadership (DeArmond

et al., 2018; Mullen & Kelloway, 2009; Saedi et al., 2020; Wu et al., 2011).

The economic development of Ghana and the performance of the Ghanaian economy cannot be
discussed without the greater contribution of the mining industry. The mining industry excluding
the oil and gas sector accounted for a 12.6 percent contribution to Gross Domestic Product (GDP)
in 2019 according to data from the Ghana Chamber of Mines. The mining industry generated direct
domestic revenue of GH¢ 4.02 billion and USS$ 6.678 billion from the export of minerals in 2019
for the Government of Ghana whiles offering 11, 899 direct jobs to Ghanaians (Ghana Chamber
of Mines, 2020). It is evident therefore that the importance of the mining industry cannot be
overemphasized. However, the International Council for Mining and Metals (ICMM) reports a
disturbing over 7 million cases of accidents and injuries in the mining industry for 2018 globally
with Africa accounting for about 44 percent (International Council on Mining & Metals, 2020).
Interestingly, in Ghana, the mining industry spent about US$ 463.35 million on compensation for
accidents and injuries in 2019 (Ghana Chamber of Mines, 2020), an amount which is very

disturbing. Compliance with safety regulations and the active participation in safety activities by



employees which could be enhanced through safety climate and mental health would go a long
way to reduce accidents and injuries in the mining sector. This would reduce the amount of money
spent on accidents compensations which would increase total revenue and the overall profitability
of mining organizations. Consequently, the current study investigates the impact of mental health
on employee safety behaviours whiles examining whether safety climate moderates the

relationship between mental health and safety behaviours.

1.2 Problem Statement

Employees’ safety behaviours are important actions to reduce occupational accidents and injuries
at the workplace. Safety compliance and safety participation are critical safety behaviours essential
in achieving superior safety performance and reduced workplace injuries and accidents. Mental
health and safety climate are important constructs in creating and maintaining safety behaviours
at the workplace (Lingard, Zhang, & Oswald, 2019; Singh & Misra, 2020). The mining industry
is one that values the health and safety of its employees (Amponsah-Tawiah & Mensah, 2016).
The industry continues to invest hugely in the health and safety of its operations. For example,
organizations in the Ghanaian mining industry continue to procure the best safety equipments for
their employees to work with and spend huge sums of money to train their employees to safely
man these equipment (Ghana Chamber of Mines, 2020). Employees after going through such
training are expected to comply with safety rules in manning these equipments to avoid accidents

and to participate in safety activities such as attending safety meetings and taking safety initiatives.

Organizations in the mining industry posit that if they cannot mine safely, then they will not mine
at all and this indicates their willingness to invest heavily in the safety of their work. After these

investments in safety, one would expect that accidents and workplace injuries would reduce but



the industry continues to record cases of accidents and workplace injuries. For instance, in Ghana,
the mining industry recorded some 197 first aid injuries in 2019 while serious injuries stood at 28
and fatal injuries recorded in the same period was 3 (Ghana Chamber of Mines, 2020). Despite
safety processes and procedures being developed and implemented, these statistics demonstrate
the goal of zero accidents is yet to be achieved, suggesting a gap in the way safety is viewed and
managed (Yaris, Ditchburn, Curtis, & Brook, 2020). It is imperative therefore to examine the
mental health of employees in the mining industry and how it affects their willingness to comply
with safety regulations and participate in safety activities as most of these investments in health
and safety are targeted to improve upon the physical safety of the employees to the neglect of their

mental health (Street, Lacey, & Somoray, 2019).

Research on the constructs of mental health is inconclusive. For example, Headey, Kelley and
Wearing (1993) opine that the dimensions of mental health are life satisfaction, positive affect,
anxiety and depression. McHorney and Ware (1995) posit that anxiety, depression, emotional or
behavioural control and positive affect are the underlying constructs of mental health. Similarly,
Terluin et al (2004) indicate that distress, depression, anxiety, and Somatization are the dimensions
of mental health. Suls and Bunde (2005) provide that anger, anxiety and depression are the key
constructs of mental health. Spell and Arnold (2007) further assert that mental health is primarily
conceptualized as both anxiety and depression. These different perspective does not offer a better
understanding of the concept of mental health. Consequently, Hulls et al (2020) argue that future
research on the concept of mental health and its intervention in male-dominated industry like the
mines is welcoming in an attempt to provide useful information on the concept for better

understanding.



The mining industry compared with other industries provides some unique issues that may impact
the mental health of employees in the industry (Asare-Doku et al., 2020). These unique issues
include physical hazards, high job demands, remote work locations with limited access to support
services and breakdown of family ties, exposure to high risk to injury and male-dominated (Douine
etal., 2018; Salas et al., 2015). Some other factors such as type of mine, rostering, high strain and
active jobs, shift length, commute type and repetitive jobs have been identified to affect the mental
health of miners significantly (Asare-Doku et al., 2020; Lu et al., 2020; Salas et al., 2015). In a
narrative review, Asare-Doku et al (2020) avert that the presence of these challenges and factors
provides the need to recognize the growing concern of the prevalence of anxiety and depression in
male-dominated industries including the mining industry. Other researchers postulate that
employees in the mining industry tend to experience higher forms of anxiety and depression than
other employees from different industries (Bowers, Lo, Miller, Mawren, & Jones, 2018b; Mclean,
2012; Salas et al., 2015). Consequently, Asare-Doku et al (2020) provide the need to conduct a
study to examine the prevalence of anxiety and depression in the mining industry and whether

these concepts have impact on other variables including safety compliance and safety participation.

Though the Social Exchange Theory (SET) is a widely used theory in social science research in
the study of voluntary behaviours (Akarsu, Foroudi, & Melewar, 2020; Chang, 2021; Cook,
Cheshire, Rice, & Nakagawa, 2013; Cropanzano & Mitchell, 2005), the theory lack theoretical
precision. After a critical literature review, Cropanzano, Anthony, Daniels and Hall (2017) assert
that in order to boost the precision and the utility of the social exchange theory to predict human
behaviours, more studies in different contexts are needed. The current research responds to this
call by applying the social exchange theory in the study of the variables in order to reiterate the

relevance of the theory.



Research on safety climate and safety behaviours — safety compliance and safety participation in
western countries is extensive. The research on the study variables in the US, Europe, Australia
and Asia with different industries — construction industry (Dale, Colvin, Barrera, Strickland, &
Evanoff, 2020; Kapp, 2012; Lingard et al., 2019; Zuofa & Ocheing, 2017), education (Barling &
Hutchinson, 2020; Mcphee, Samnani, & Schlosser, 2019; Vara et al., 2020; Wu, Chen, & Li,
2008), petrochemical industry (Cheng et al., 2020; Kvalheim & Dahl, 2016; Xue et al., 2020),
manufacturing industry (Kapp, 2012; Oah et al., 2018; Saedi et al., 2020), transport industry
(Cheng, 2019; Thurston & Glendon, 2018; Wei, et al., 2016) and the ports (Kim & Gausdal, 2017;
Lu & Yang, 2010) are very commendable. Though the study variables have received attention by
researchers in Africa particularly Ghana, such studies were conducted in the construction industry
(Agyekum et al., 2020; Simpson & Sam, 2020), manufacturing industry (Amponsah-Tawiah,
Boateng, & Tetteh, 2020; Quartey, 2017) and the power distribution industry (Addo & Dartey-
Baah, 2019; Dartey-Baah & Addo, 2018; Dartey-Baah et al., 2020) with little research on the
variables in the Ghanaian mining industry. Further, less is known about the moderating role of
safety climate on the relationship between the dimensions of mental health and safety compliance

and safety participation.

The purpose of the current study is therefore to examine the impact of mental health (anxiety and
depression) on safety behaviours and to examine the moderating role of safety climate in the
relationship between mental health and safety behaviours in the Ghanaian mining industry within

the context of the social exchange theory.

10



1.3 Research Objectives
The main objective of the study is to examine the impact of the two dimensions of mental health
(anxiety and depression) on the dimensions of employee safety behaviours (safety compliance and

safety participation). Specifically, the study seeks to achieve the following objectives;

1. To examine the impact of anxiety on safety compliance and safety participation.
2. To assess the impact of depression on safety compliance and safety participation.
3. To find out whether safety climate moderates the relationships between anxiety and

depression and safety compliance and safety participation.

1.4 Research Questions

The study seeks to answer the following questions;

1. What is the impact of anxiety on safety compliance and safety participation?

2. What is the impact of depression on safety compliance and safety participation?

3. Does safety climate moderate the relationships between anxiety and depression and safety

compliance and safety participation?

1.5 Research Hypotheses
1. Anxiety will have a significant negative effect on safety compliance.
2. Anxiety will significantly predict safety participation negatively.
3. Depression will have a significant negative effect on safety compliance.

4. Depression will significantly predict safety participation negatively

11



5. Safety climate will moderate the relationship between the dimensions of mental health and
the dimensions of safety behaviours such that the impact of the dimensions of mental health

on the dimensions of safety behaviours will be stronger when there is a poor safety climate.

1.6 Significance of the Study

The study would contribute to the mental health and safety behaviour literature by explaining the
relevance of mental health in predicting the safety behaviours of employees in the Ghanaian
mining industry. The study would also throw more light on the safety behaviours predominant in
the Ghanaian mining sector and provides a better understanding of safety behaviours from the
Ghanaian context. More so, the study would reveal the relevance of the social exchange theory in
predicting work behaviours including safety behaviours. Finally, the study can be a reference
document for the management of Ghanaian mining companies to identify, formulate and
implement measures to improve the mental health of their employees in an attempt to induce more

safety behaviours among them.

1.7 Scope of the Study

The increasing number of reported cases of workplace accidents and injuries in the mining industry
has necessitated the need to improve safety behaviours in the industry. Consequently, the scope of
the study will be limited to four companies in the Ghanaian gold mining industry - Gold Fields
Ghana — Tarkwa, AngloGold Ashanti Iduaprim Limited, Abbosso Gold Fields Limited — Damang
and Adamus Resource Limited. The choice of these organizations was because of the increasing
number of accidents cases recorded and the associated spending on compensations paid to affected

individuals (Ghana Chamber of Mines, 2020) as well as the proximity of these organizations.
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1.8 Chapter Disposition

The study will be structured into five chapters. Chapter one (Introduction) will cover the general
introduction to the study grouped under the following sub-headings; study background, statement
of the problem, the purpose and study objectives, the questions that guide the research, as well as
significance of the study, the scope of the study and the limitations of the study. Chapter two
(literature review) of the work will look at the assessment on the concept of mental health and its
dimensions, safety behaviours, safety climate and the social exchange theory. An empirical review

of the relationships among study variables would be provided.

In chapter three, the research methodology will be outlined including the research design,
population, sample and sampling procedures, instrument, data collection procedure and data
analyses. Chapter four will concentrate on the data analysis, presentation, and discussion and
chapter five will cover the summary of findings, conclusions, recommendations, and suggested

areas for further studies.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

The purpose of the current study is to examine the impact of anxiety and depression on employee
safety compliance and safety participation behaviour whiles examining the moderating role of
safety climate. Consequently, in this chapter, the researcher reviewed the constructs of the study,
explained the theory that underpins the current study while providing justifications for the use of
this theory. The chapter further reviewed related studies providing the basis for the formulated
hypotheses. The final part of this chapter provided the conceptualization of the research variables

in the Ghanaian context as well as the conceptual framework based on the formulated hypotheses.

2.2 Literature Search Methods Adopted

In order to establish the gaps in the literature that the current study seeks to address, a systematic
literature review was conducted on the variables of the study — mental health (anxiety and
depression), safety behaviours (safety compliance and safety participation) and safety climate.
Systematic reviews through the integration of extant literature provide several critical discussions
on a specific research theme (Paul & Criado, 2020). It further synthesizes prior studies as a means
to identify knowledge gaps that need to be addressed and developing new theoretical frameworks
(Kraus, Breier, & Dasi-Rodriguez, 2020). Further, a systematic literature review promotes
transparency and replicability of research (Easterby-Smith, Jaspersen, Thorpe, & Valizade, 2015;

Jesson, Matheson, & Lacey, 2011).

Information on the research constructs was primarily obtained in scholarly articles published in
peer-reviewed journals. These articles were obtained through a search with keywords like “mental
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health”, “mental illness”, “psychological distress”, “employee safety behaviours” and “safety
climate” in databases — PubMed, Medline, Psycinfo, google scholar, Emerald Insight, EBSCOhost,
Wiley, Taylor & Francis, Sage and Science Direct. The number of the database was sufficient as
Romero, Guédria, Panetto and Barafort (2020) avert that a minimum of four databases is sufficient
for a robust literature search. The adaptation of this method provides the researcher with the
opportunity to obtain peer-reviewed articles on research variables from different disciplines of
study and renowned publishers like Elsevier, Taylor & Francis, Wiley Online, Springer and
Emerald. This search resulted in the generation of several published articles from peer-reviewed
journals, books and book sections (chapters), conference proceedings and conference papers which
were later subjected to the inclusion and exclusion criteria for inclusion in the systematic literature

review.

2.2.1 Inclusion Criteria

In order to design a high-quality systematic literature review, an important stride is for researchers
to establish the inclusion criteria which shall serve as a guide in selecting articles and papers for
the review. The essence of this criteria is to carefully select high-quality papers that have gone
through peer-review process and have met the standards of top-ranked journals for publication
(Patino & Ferreira, 2018). Further, the inclusion criteria set boundaries for which if the said papers
and articles are evaluated and if such criteria are met, these articles qualify to be part of a systematic
literature review (Shaffril, Samsuddin, & Samah, 2020). In the current study, the inclusion criteria
were defined to include all literature reviews, theoretical and empirical articles that researched the
study variables - mental health (anxiety and depression), employee safety behaviours (safety
compliance and safety participation) and safety climate. Whereas the theoretical papers afford the

researcher an opportunity to critically examine the theories that have been used to study the
15



research variables, the empirical papers on the other hand will enable the researcher to establish
the relationships that exist among the constructs (Fisch & Block, 2018). They opine further that
articles that were purely a literature review summarized studies on the variables of interest by way
of synthesizing previous research on the constructs and provide the direction of the trend in
research of the said variables. The use of these papers enables the researcher to advance arguments
on the theoretical gaps in the literature, understand the trend in current research on the variables
as well as the relationship between anxiety and depression and safety compliance and participation

that have been empirically tested and which form the bases for the formulated hypotheses.

The methods of archiving and retrieving information have changed over time due to the
advancement in technology hence the selection of the theoretical and empirical articles were
limited to those that were published from 2011 to April 30" 2021. In sum, a decade span of
literature was examined in order to build the review on the most recent literature with consideration
on information synthesis and retrieval in the digital age. The abstract of each article was given a
review and when necessary, the full text was examined. This was to check whether the article was
either theoretical or empirical and if empirical, the article researched the relationship between the
study variables in earnest instead of merely mentioning it in service to other purposes. All the
articles that met these criteria were later examined in light of the exclusion criteria discussed in

the next sub-section.

2.2.2 Exclusion Criteria
Exclusion criteria identify attributes that prevent an article from being included in the systematic
literature review as it is not the opposite of inclusion criteria (Connelly, 2020). This criterion is

used to exclude irrelevant studies (those articles that do not relate to the current study variables)
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from the gathered literature (Arshad et al., 2021). In this study, the review planned to exclude all
articles that were published in foreign languages apart from English. The researcher can only read
and understand the English language and the thesis is expected to be written in the English
language as well hence the exclusion of articles published in other languages excluding English
for easy understanding and comprehension. Similarly, all articles from non-recognized journals
were excluded from the review. The Association of Business Schools in Britain (ABS) has over
the years ranked journals for articles publications to determine the impact factor of these journals.
Whilst it is duly acknowledged that the impact factor of these journals differs as some journals
rank relatively higher than others (Patino & Ferreira, 2018), all journals ranked by the ABS are
generally considered good journals for publication (Paul & Criado, 2020). In that vein, all articles
that were published in non-ABS ranked journals were excluded from the systematic literature
review. The articles downloaded were crossed checked for duplication. The use of the multiple
scholarly search engine could result in the same journal article being downloaded twice each from
a different search engine. Consequently, an exclusion criterion was set to remove duplicate articles
thus, deleting one or more of a particular article that has been downloaded more than once.
Anonymous business reports and articles with anonymous authors were also excluded in the
current literature review. The referencing of anonymous business reports and authors are quite a
hectic task and sometimes not even possible to reference. On that basis, such reports and
anonymous persons who have authored such articles were excluded from the systematic literature

review.

Finally, those articles that were found to be irrelevant or not related to the current study variables
were also excluded. Though some articles downloaded contained some of the keywords used for

the search in its title and abstract, a careful reading of the article revealed that same was not related
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to the current study variables. For example, an article by Kirk, et. al (2019) on the title “Safety
behaviours, experiential avoidance, and anxiety: A path analysis approach” was excluded in the
current review because the content was irrelevant to the current study though some keywords such

as anxiety and safety behaviours were part of its title.

The search for articles in scholarly search engines generated a number of results. After the initial
cleaning, two hundred and six journal articles (206) were subjected to the inclusion and exclusion
criteria. From this figure, the number of duplicate articles was seventy-two (72), articles that were
published in non-recognized journals (i.e. journals that are not ranked by ABS) were nineteen (19).
Thirty-six (36) articles were authored by anonymous persons which include anonymous business
reports whiles twelve (12) articles were authored in foreign languages. Other articles that were
identified to be irrelevant to the current research variables were twenty-seven (27). Currently, this
systematic literature review was made up of forty (40) journal articles that met the criteria for
selection and comprising twenty-six (26) empirical articles and fourteen (14) theoretical and

literature review articles.

2.3 Conceptual Review
This section provides a review on the conceptualization of the study variables — mental health
(anxiety and depression), employee safety behaviours (safety compliance and safety participation)

and safety climate, their dimensions and their relationship with other variables.

2.3.1 The Concept of Mental Health
Mental health has revolved around as an important construct in global health. Global health has

been defined as “an area for study, research and practice that places a priority on improving health
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and achieving equity in health for all people worldwide” (Patel, 2014). He averts that based on the
three key principles of global health (priority setting, health inequalities and solutions for health
problems), mental health should be considered as central in the discussion of global health because
the burden of mental health is huge and the determinants and solutions to same are costly.
Recognizing the need to prioritized mental health is the first step in achieving superior global
health as there can be no health without mental health (Prince et al., 2007). Patel et al. (2013)
opine further that anxiety, drug and alcohol abuse and depression which are all mental health
problems are among the most common and disabling health conditions worldwide. The general
lack of consensus on the definition of mental health has been the major reason for the non-
integration of mental health into primary healthcare delivery and global health (Manwell et al.,

2015).

Mental health is defined as “a state of well-being in which an individual realizes his or her own
abilities, can cope with the normal stresses of life, can work productively and is able to make a
contribution to his or her community” (WHO, 2018). To this end, individuals and workers are
considered to be mentally healthy when their physical, social and mental wellbeing are guaranteed
(Black, Munc, Sinclair, & Cheung, 2019). Similarly, the American Psychiatric Association (APA,
2018) define mental health as “a condition that involves changes in emaotion, thinking, or behaviour
(or a combination of these) that are associated with distress and/or problems while functioning in
social, work, or family activities”. In their view, mental illness arises when individuals encounter
problems or challenges as they try to discharge their responsibilities at their workplace, in their
families as well as the community. This affirms the postulation that mental iliness emanates from
different sources including the workplace within which the employee found him/herself,

hereditary, the society as well as the individual family relations (Galderisi et. al., 2017). It is
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therefore imperative to assess the mental wellness of mine workers not only from the workplace

but the other sources as well.

Ideally, given the social and economic benefits of getting employed in the mines, individuals
employed in the mining industry tend to have better mental health (Tynan et al., 2018). Further
assertion illustrates that the mining sites can provide a vital location for interventions that would
seek to alleviate the risk of mental ill-health, support the recovery from mental ill-health and
promote the mental health of workers by ascertaining and reducing workplace hazards. The
creation and maintenance of a mentally healthy workplace and workforce would maximize worker

productivity and wellbeing (Milner, Scovelle, & King, 2018).

However, given the relative longer working hours in the mines which results in mine workers
being stressed up coupled with a compressed roster, performing repetitive and physically
demanding jobs as well as job insecurity associated with contract works and working in a
considerable long distance from home which breaks family ties tend to affect the mental health of
mine workers (Bowers et al., 2018; Liu et al., 2015; Milner et al., 2018; Tynan et al., 2018).
Compared with individuals with mental health problems, employees who are found to be mentally
healthier are found to be productive (Milner et al., 2018), are able to concentrate at work (Cieri &
Lazarova, 2020) and are more likely to engage in safety citizenship behaviours (Street et al., 2019).
On the other hand, poor mental health is associated with lost productivity (Lu, et al., 2020),
workplace injuries (Amponsah-Tawiah, et al., 2013), employee turnover (Haslam, Atkinson,
Brown, & Haslam, 2005) and mental illness related presenteeism and absenteeism (Tynan et al.,

2018).
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Help-seeking behaviours among mine workers who have mental health-related problems are
scanty due to the male-dominated nature of the mines (Sayers et al., 2019). Evidence from the
literature suggests that females employees are more likely to speak to health and psychological
professionals when they encounter mental health-related problems than their male counterparts
(Tynan et al., 2016). Male mine workers prefer to keep mental health problems to themselves for
fears of stigmatization associated with mental health reportage which tend to affect their
productivity at work and reduce their help-seeking behaviours (Considine et al., 2017). It has
become necessary therefore to assess the prevalence of mental health in the Ghanaian mining
industry which is considered to be one of the male domineering industries in the country where
employees are adamant about seeking professional and health assistance when they encounter any

mental health-related challenges.

Dimensions of Mental Health

The conceptualization of the dimensions of mental health is inconclusive. Whereas Headey, Kelley
and Wearing (1993) opine that, the dimensions of mental health are life satisfaction, positive affect,
anxiety and depression, McHorney and Ware (1995) posit that anxiety, depression, emotional or
behavioural control and positive affect are the underlying constructs of mental health. Similarly,
Terluin et al (2004) indicate that distress, depression, anxiety, and somatization are the dimensions
of mental health. Suls and Bunde (2005) provide that anger, anxiety and depression are the key
constructs of mental health. Spell and Arnold (2007) further assert that mental health is primarily

conceptualized as both anxiety and depression.

Other researchers, for example, Bowers et al (2018) postulate that employees in the mining

industry tend to experience higher forms of anxiety and depression than other employees from
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different industries. Similarly, Considine et al (2017) avert that the prevalence rates for anxiety
and depression in Australian mine workers are relatively higher than other forms of mental illness.
More so, anxiety and depression symptoms are predominant in mine workers particularly male
workers compared with their female colleagues (Sayers et al., 2019). In addition, though mental
health problems such as job stress, burnout, job insecurity and psychological distress feature
mainly in mental health research (Tynan et al., 2016), depression and anxiety are found to be more
predominant in the mine population (Hulls et al.,2020; Ohrnberger, Fichera, & Sutton, 2017,

Tynan et al., 2018).

In a narrative review, Asare-Doku et al (2020) avert that there is the need to recognize the growing
concern of the prevalence of anxiety and depression in male-dominated industries including the
mining industry and the need to assess its impact on other research constructs such as safety
compliance and participation behaviours. Depression and anxiety are two of the most common
mental health diseases in the world, with each having a thirty percent lifetime prevalence
(Olaoluwa, 2021). Depression and anxiety disorders are extremely common in primary care
settings. Half of the persons with one condition are thought to have signs of the other (Weaver et
al., 2018). Many risk factors are shared by depression and anxiety, including cognitive biases,
environmental exposures, and genetic impacts (Olaoluwa, 2021). In line with the above evidence
from literature, the current study conceptualized anxiety and depression to be the main dimensions

of mine workers mental health.

Anxiety
Anxiety or anxiety disorder is perhaps the most complex reaction to stressful stimuli and is

described as an uncomfortable thrill that an individual feels when the individual is afraid or tense
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(Olaoluwa, 2021). Anxiety is a warning indicator that a person is aware of an impending risk and
IS preparing to cope. According to Suls and Bunde (2005), anxiety is an aversive state which
emanates from the feelings of being unable to predict, control or obtain desired outcomes. To this
end, anxiety can be considered as something that all humans go through, and if it is mild, it’s not
just harmful, but it’s also regarded as an adaptive response that keeps people always ready to deal

with abrupt and dangerous events.

Anxiety is conceptualized as a natural reaction to a perceived threat and is exhibited behaviorally,
cognitively and physiologically (Blakey & Abramowitz, 2016). In their view, when individuals
perceive the tendency for any danger to happen to them, they tend to be anxious and take
reasonable steps to avoid such harm from happening to them such as escaping from the alleged
danger. Although anxiety is evolutionarily adaptive, those with pathological anxiety experience
anxiousness in the absence of real threats. There are forms of anxiety that are considered harmful
and cause obstructions to normal activities and failures whiles others are considered as
constructive, useful and natural and form a component of the personality structure (Adler et al.,
2014). The feeling of anxiousness of impending tasks to be completed are considered to be a
positive aspect of anxiety as it compels the employee to prepare some coping mechanisms for the
impending task. However, when individuals are unable to predict and control events that are
happening around them and are unable to achieve any desired outcome, then such employees are

believed to be experiencing anxiety that is detrimental or harmful.

Anxiety disorder can be classified into different types. In their view, Balsamo, Cataldi, Carlucci,
and Fairfield (2018) argue that the fear and avoidance of situations and places that would cause
an individual to panic, feel embarrassed and helpless is considered agoraphobia. The feeling of

anxiousness caused by direct physical health problems such as diabetes is referred to as anxiety
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disorder due to a medical condition. Whereas the worry about routine and ordinary events and
issues are known as a generalized anxiety disorder which affects individuals ability to control what
is happening around, panic disorder is characterized by recurring bouts of severe fear or anxiety
that peak within minutes (Balsamo et al., 2018). Panic disorders are associated with feelings of
impending doom, fluttering, chest pain and shortness of breath. These panic episodes may cause
you to worry about them happening again, or you may avoid circumstances where they've
happened. Also, Bazargan and Amiri (2018) explained selective mutism as the anxiety disorder
where children consistently fail to speak in schools situations but can comfortably speak in
different situations like the home with close family members which tend to inhibit the functioning
at work, school and social activities. Children who are nervous create self-defeating ideas such as
"I am not good at this" and "I will never be able to understand this," which adds to their tension.
They further allude that the kind of anxiety that children suffer as a result of the separation from

their parents is classified as a separation anxiety disorder.

Social anxiety disorder also known as social phobia is considered as high-level anxiety which
include the fear and avoidance of social situations. This is mainly due to the feelings of self-
consciousness and embarrassment as well as being concern about how others would judge the
individual negatively (Taylor & Alden, 2010). Anxiety disorder can also be substance-induced —
the feeling of anxiousness as a result of being exposed to toxic substances, taking medications,
withdrawal from medications and the misuse of drugs. When an individual is anxious as a result
of being exposed to a specific situation or object, then the said individual is believed to be suffering
from specific phobias (Moscovitch et al., 2013). All other forms of anxiety disorders that have the
tendency to disrupt the individual activities but do not meet the exact criteria to be classified under

the aforementioned anxiety disorders are broadly classified as unspecific anxiety disorder.
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In general, there are three prominent antecedents of anxiety — physical or medical, social and
hereditary or genetic factors (Olaoluwa, 2021). Factors such as having parents with chronic anxiety
disorders (anxiety disorders tend to run in family), screening for anxiety when the individual was
a child and non-avoidance of situations that caused panic and fear among siblings or the individual
when he was a child are considered as the hereditary or genetic factors that cause anxiety disorders
among working adult. Factors such as drug misuse or withdrawal, heart disease, respiratory
disorders, diabetes and chronic pain are the leading medical factors that cause anxiety in the
working population (Balsamo et al., 2018; Blakey & Abramowitz, 2016; Moscovitch et al., 2013).
Other factors such as job insecurity, job stress and performing physically demanding jobs are some
of the physical causes of anxiety disorders (Bowers et al., 2018b). The social factors that cause
anxiety among the working population include, separation from spouses because of long-distance,
work-life imbalance, fear of being judged negatively by others and break-down of family relations

(Milner et al., 2018).

Shyness or discomfort in specific situations is not always the symptoms of anxiety disorder as
personality traits and life experiences influence how comfortable people are in social situations
(Balsamo et al., 2018). Some individuals are more reserved by nature, while others are more
outgoing and this tends to affect their anxiety level and how they show it off. The commonest signs
of anxious employees include feeling tense and nervous (Silverberg et al., 2019), breathing rapidly
and having trouble sleeping (Smithetal., 2019), trembling and sweating (Twenge & Joiner, 2020),
feeling weak and having a sense of impending danger (Elhai et al., 2020) and having difficulty
controlling worry and inability to concentrate (Poole, Dobson, & Pusch, 2017). Spell and Arnold
(2007) opines that anxiety is accompanied by worry, inability to relax, anxiousness, and tension.

Anxiety disorder contributes largely to losses in productivity, workplace injuries and high turnover
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intentions (Amponsah-Tawiah et al., 2013; Tynan et al., 2018) and can be mitigated when workers
seek help earlier (Considine et al., 2017) and stay active by participating in activities that they

enjoy and make them feel good about themselves and avoiding alcohol use (Sayers et al., 2019).

Depression

Depression is the most common mental health disorder in the adult population. A study by Bromet
et al (2011) to identify the prevalence of depression symptoms in eighteen (18) countries found
that within 12 months, 5.6 percent of the population in high income earning countries experience
depression symptoms whiles 5.9 percent of the population in low to middle income earning
countries screened for depression. The average lifetime of depression symptoms in twelve months
was estimated as 14.6 percent for high income earning countries and 11.1 for low to middle income
earning countries (Bromet et al., 2011). This means that though depression is common in low to
middle income earning countries as compared to high income earning countries, given the
collectivism nature of low to middle income earning countries cultures, depression symptoms last
less long in such countries than the high income earning countries with a higher symptoms lifetime.
In Ghana, a projection of two million (2,000,000) people screen for depression symptoms within

twelve months (Kyei, Oswald, Njoku, Kyei, & Vanderpuye, 2020).

Depression is classified as a mood disorder and can be conceptualized as the consistent feeling of
sadness and hopelessness (Lim et al., 2018). It also involves the loss of interest in those activities
that one enjoys the most. For example, a strong supporter of Manchester United who loves and
enjoys football so much can withdraw from any football-related activities when they are depressed.
Everyone has highs and lows moments of their lives for a variety of reasons, so when someone

feels low, they are not necessarily said to be depressed even when they say so (Olaoluwa, 2021).
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This is because depression is considered as a mood condition that lasts for a long time which has
the tendency to impact an individual’s capacity to carry out daily tasks, be interested in activities
and feel pleasure. Depression can be mild, moderate or severe depending on the intensity of the
symptoms and how long the symptoms last and may require different medical treatments
(Sharpley, Bitsika, Sarmukadam, & Agnew, 2019). In their view, the American Psychiatric
Association explains that though the symptoms of mild or moderate depression can be similar to

severe depression, the symptoms in the former are less intense (APA, 2018).

Depression can be conceptualized into different forms. The first type of depression is major
depressive disorder, which is explained as an enduring disorder characterized by low self-esteem,
inability to concentrate or think, fatigue, disturbed sleep and loss of interest in pleasure which has
higher mortality and non-recovery rates and affects about 10 percent of the world population and
largely connected with a bigger risk for suicidal behaviours (Wang et al., 2020). Similarly,
Sharpley et al (2019) assert that an individual with bipolar disorder goes through mood swings and
may develop depressive symptoms before or after an elevated mood, during which they have a lot
of energy. Whereas perinatal depression can occur during pregnancy and can last a bit longer like
days, weeks and months, postpartum depression includes extreme fatigue and sadness which
impair parent’s ability to care for their infants (Petralia et al., 2020). Finally, the seasonal affective
disorder is the last type of depression that occurs during short periods of winter and rainfall which
forces people to withdraw socially and sleep more because of the general lack of sunshine and

changes in sleep patterns (Wang et al., 2020).

Extant literature suggests that genetic factors, hormones and chemicals, lifestyle factors, an
individual current situations and background, as well as medical conditions, contribute greatly to

the development of depression in the population (Lim et al., 2018; Petralia et al., 2020; Sharpley
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et al., 2019; Wang et al., 2020). For example, Lim et al (2018) found that lifestyle factors such as
having fewer social interactions and not exercising regularly which can lead to weight gain can
increase the risk of suffering depressive symptoms. They suggest further that an individual current
situation such as job stress, financial issues, ending relationships, retirement and problems at work
and home can affect them to be depressed. Though research on genetic factors that causes
depression is at an early stage, Wang et al (2020) suggest that particular genes play a key role in
developing depression symptoms in an adult population. Similarly, they found that physical health
problems such as cancer, chronic illness, diabetes, chronic pain, insomnia and attention deficit
hyperactivity disorder can trigger depression in people. If an individual has a family history of
depression or mood disorder, then the said individual is more likely to acquire depression as there
is evidence to suggest that if the frontal lobe of an individual brain is less active, then the individual
is more likely to screen for depression (Timothy, 2020). Drugs and alcohol misuse can affect an
individual risk to screen for depression as available evidence suggests that twenty-one percent of
individuals who have a substance use problem also experience depression. Also, other factors such
as the personal history of mental illness, divorce, stressful events, certain medications, economic
problems, loss of loved ones and low self-esteem can cause depression (Olaoluwa, 2021; Sharpley

etal., 2019).

Generally, depression symptoms are exhibited through mood changes, cognitive abilities,
emotional and physical wellbeing, sleep patterns and behavioural changes which tend to differ
slightly in men and women (Olaoluwa, 2021). In men, for example, Olaoluwa (2021) alludes that
behavioural changes such as drinking excessively, suicidal thoughts, loss of interest, using drugs,
no longer finding pleasure in favourite activities, feeling tired easily, engaging in high-risk

activities are symptoms of depression. The women on the other hand exhibit behavioural changes
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such as suicidal thoughts, loss of interest and withdrawal from social engagements. Also, mood
changes in men include restlessness, anger, irritability and aggressiveness with irritability being
the commonest mood change in women (Timothy, 2020). Cognitive abilities signs of depression
in men include: delayed responses, inability to complete tasks and difficulties in concentration and
that of women is largely talking slowly. The lack of sexual performance and reduced sexual desires
are also common symptoms of depression in men. The emotional symptoms of depression tend
much more to be the same for both genders which include the feeling of hopelessness, sadness and
emptiness. The physical symptoms of depression in women tend to be greater — increased cramps,
changes in appetite, decreased energy, aches, weight changes, greater fatigue, pains and headaches
whist men tend to experience headache, fatigue, digestive problems and pains (Olaoluwa, 2021).
Individuals experience depression in different ways which may interfere with one’s daily work,

causing a loss of time and lower productivity (Sharpley et al., 2019; Timothy, 2020).

Mental Health Regulations in Ghana

Mental health in Ghana are generally regulated by the Mental Health Act 2012 (Act 846),
specifically in workplace relationships by the Factories, Offices and Shops Act 1970 (Act 328),
Workmen Compensation Act 1987 (Act 187) and most importantly the Ghana Labour Act 2003
(Act 651) and the mining industry by the Health, Safety and Technical Regulations, 2012 (L.I.
2182), the Environmental Protection Agency Act 1994 (Act 490) and the Mining Regulations 1970
(LI 665). These acts generally enjoin the management of companies in Ghana and particularly
mining companies to ensure a safe workplace for all workers at all times. This will go a long way
to improve the mental wellness of the population by increasing access to mental health care which

will boost workers confidence and reduce workplace accidents and injuries.
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As a former British colony, Ghana’s governance and legal systems are modelled upon the United
Kingdom’s systems as they existed in the colonial era. In 1888, Ghana’s first legislation on mental
health (Lunatic Asylum Act of the Gold Coast) was adapted. This was however replaced in 1972
by a Mental Health Decree (NRCD 30) which was never implemented (Walker, 2015). After eight
years of political processes and broadly consultative development, a new Mental Health Act was
enacted by the fifth parliament of the fourth republic in 2012 to replace the unimplemented decree
on mental health. The Mental Health Act 2012 (Act 846) was endorsed as an example of mental
health legislation best practice by the World Health Organization (Walker, 2015) and primarily
focus on the creation of community-based and modern mental health systems and the protection

of the rights of individuals living with mental health conditions.

The first section of the act highlights the establishment of the mental health authority which is
responsible for ensuring mental health regulations in Ghana. They are charged with the primary
responsibility of driving the country’s agenda of providing modern and community-based mental
health systems. Other salient provisions of the act include the protection of the rights of persons
living with mental health disorder (sections 54 — 63), protection of vulnerable groups (sections 64
— 79), voluntary and involuntary admission and treatment procedures for persons with mental
illness (sections 39 — 53) and the establishment of mental health fund (sections 80 — 87). There are
however some barriers to the effective implementation of the act. Walker (2015) for example
identifies the limited dissemination of the act, financial limitations and the Attorney General
Department’s delays in approving the legislative Instrument as some of the barriers to the

implementation of the act.

Similarly, limited infrastructure for mental health care, poor access to patients at non-orthodox

mental health facilities and inadequate human resources were cited as some challenges to the
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implementation of the act (Walker & Osei, 2017). Despite these challenges, Ghana has made
significant efforts to implement fully, the mental health act. Whiles waiting for the Legislative
Instrument that has been reviewed and submitted to parliament for approval, the mental health
authority has developed a 4-year strategic plan for the implementation of the act and is in the

process of drafting a 10-year policy on mental health in Ghana (Walker & Osei, 2017).

Some provisions of the Mental Health Act 2012 (Act 846) are highlighted for their relevance to
the current study. For example, sections 54 (2) and (3) protects persons with mental health
disorders from being subjected to any acts of discrimination both at their place of residence and at
their respective workplaces. Further, this provision suggests that persons with mental health
disorders cannot be dismissed from the place of employment on the basis that they have mental
health disorders. This places a burden on companies to manage and help workers who develop a
mental illness to recover rather than dismissing them from their place of work. Section 63 (2)

provides that

“Where an employer has recasonable cause to believe that a worker is suffering
from a mental disorder severe enough to affect the work output of the worker,
the employer may assist the worker to seek medical advice in accordance with

the prescribed procedure” (Mental Health Act, 2012, p.26).

The provision of the section above enjoins the management of institutions and companies to
provide support for employees who have mental iliness rather than releasing them of their post or
terminating their employment. However, where workers are incapacitated to work that warrants
the termination of their employment, section 63 (4) of the act provides that, the termination of the

employment of persons with mental health disorder should be within the remit of the law
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specifically by following the provisions on the fair termination of employment in section 62 of the

Labour Act, 2003 (Act 651).

Employment relationships in Ghana are largely governed by the Labour Act 2003 (Act 651). Part
XV (sections 118 — 121) of the act provides the regulatory framework for occupational health,
safety and environment management in the workplace. Specifically, sections 118 (1) and (2)
provides that it is the employer’s responsibility to ensure that employees employed work in a
conducive environment that is safe, satisfactory and promotes the health of workers. Also, the
employer is besieged to prevent accidents and injuries to health arising out of work by minimizing
the risks and hazards inherent in the working environment (section 118 (2) (h)). The employee, on
the other hand, is expected in accordance with section 118 (3) of Act 651 to use personal protective
equipment and safety appliances as provided by the employer and in compliance with the
employers' instructions. Section 118 (5) further provides that it is an offence for an employer not
to discharge the responsibilities under sections 118 (1) and (2) of the act and is liable to a summary
conviction to a fine not exceeding 1000 penalty units or to imprisonment for a term not exceeding

3 years or to both.

Employees are permitted to withdraw from the workplace when they believe that certain situations
are capable of causing danger to their lives and health after reporting such situations to their
immediate supervisor (section 119). The final bits of part XV (section 121) mandates the sector
minister to make regulations through legislative instruments that provide specific measures to be
taken by the employer to safeguard the health and safety of his/her workers. Consequently, the
Health, Safety and Technical Regulations, 2012 (L.I. 2182) and the Mining Regulations 1970 (LI

665) have been enacted to regulates mining activities in Ghana.
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2.3.2 The Concept and Dimensions of Employee Safety Behaviours

Safety behaviour is a major concern to most organizations in the world and Ghana in particular
due to its ability to influence a number of organizational outcomes such as achieving superior
safety performance and the reduction of accidents and workplace injuries (Amponsah-Tawiah &
Mensah, 2016). Employee safety behaviours are conceptualized to be an integral feature of safety
performance such that as employees exhibit safety behaviours, then they are undertaking safety
and work performance (Cheng et al., 2020). Safety behaviours are generally described as practices
that conform to the safety needs of the organization and that are likely to increase the overall safety

performance of the firm.

According to Griffin and Neal (2000), safety behaviours include a variety of activities executed
by individuals to sustain a safe workplace. These activities include the integration of employee
behaviours that help to maintain and improve the overall level of safety in the workplace and
individuals’ actions of adhering to conventional safety regulations, rules and procedures.
Similarly, Lee et al (2019) allude that an individual regards for safety and the behaviours they
exhibit in line with safety requirements are regarded as safety behaviours. Safety behaviours are
considered as all conducts and actions that are undertaken by workers and management of an
organization to promote the practices of safety and can be used to measure the safety performance
of the organization (Dartey-Baah & Addo, 2017). These actions include: the attendance to safety
meetings (Kapp, 2012), the proper use of personal protective equipment (Kvalheim & Dahl, 2016),
taking safety initiatives (Addo & Dartey-Baah, 2019), adherence to safety requirements and legal
obligations, safety standards and safety policies (Dartey-Baah & Addo, 2017) and assisting

colleagues on safety issues (Griffin & Hu, 2013).
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It is important for researchers and practitioners to better comprehend the factors that result in
employee safety behaviours. There are several antecedents of employee safety behaviours as
recorded in the literature. Kapp (2012) for instance found that greater levels of contingent reward
leadership and transformational leadership are associated with greater levels of construction
workers safety behaviours and empowering leadership was found to be a significant predictor of

safety behaviours (Lee et al., 2019).

Similarly, Dartey-Baah and Addo (2017) found idealised influence to have a significant positive
impact on power distribution workers safety behaviours. Investigating the effect of the types of
leadership styles and their associated dimensions on safety citizenship behaviors in the power
distribution sector in Ghana, Dartey-Baah, Quartey and Adotey (2020) found that transactional
and transformational leadership styles had a strong positive effects on workers safety citizenship
behaviours. In a related study, an organizational culture which is defined as a set of norms, core
values, patterns and artefacts which oversee the way workers in an organisation interrelate and

behave had a significant positive effect on employee safety behaviours (Quartey, 2017).

Among firefighters in the United States of America, Smith et al (2016) found safety climate as a
significant predictor of firefighters safety behaviours. Mcphee et al (2019) further found that
perceived safety climate had a significant impact on Canadian university students safety
behaviours. In a study to examine the effect of incivility, inconsistent leadership and safety climate
on employee safety behaviours, safety climate was found as a significant predictor of healthcare
workers safety behaviours (Mullen et al 2018). In the petrochemical industry, safety leadership

had a strong positive impact on safety behaviours (Wu et al 2011).
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The impact of safety behaviours can be felt in the organization at different levels — individual,
group and organizational levels. At the individual level, safety behaviours were found to have a
direct positive effect on employee satisfaction (Fernandez-Mufiiz et al., 2014) and employee
turnover intentions (Tao et al 2020) but had a significant negative effect on employee job stress,
unsafe behaviours and burnout (Tong et al., 2020). At the group or departmental level, employee
safety behaviours were found to contribute greatly to team or groups support (Jiang et al., 2010),
group safety climate (Paolillo et al, 2020) and group safety citizenship behaviours (Ye etal., 2020).
Employee safety behaviours help the organization to reduce workplace accidents, injuries and near
misses (Othman, 2012; Amponsah-Tawiah, Boateng, & Tetteh, 2020; Amponsah-Tawiah et al.,
2013; Dartey-Baah & Addo, 2017; Quartey, 2017) and help in achieving superior safety

performance (Agyekum et al., 2020; Mcphee et al., 2019; Wu et al., 2008).

Evidence from the literature suggests a consensus on the dimensions of employee safety
behaviours. The categorization of safety behaviours was drawn on the model of work performance
propounded by Borman and Motowidlo (1993). Based on this model, Griffin and Neal (2000)
assert that the main constituents of employees safety behaviours were safety participation and
safety compliance. Since its classification, safety behaviours have been studied as safety
compliance and safety participation (Addo & Dartey-Baah, 2019; Cheng et al., 2020; Dartey-Baah
et al., 2020; Kvalheim & Dahl, 2016; Xue et al., 2020). Broadly, safety compliance refers to the
core safety activities that are performed by individuals in the organization in order to create and
maintain safety at the workplace whiles safety participation is explained as those voluntary
behaviours that help to create and maintain an organizational atmosphere that supports safety

(Griffin & Neal, 2000).
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Safety Compliance

There are different safety rules and procedures that are enacted to reduce unsafe behaviours and
promote safe behaviours among employees in many organizations that are considered to be safety-
minded. For instance, employees in safety-minded organizations such as mining companies are
expected to carry out assigned tasks in accordance with work procedures, use their personal
protective equipment in line with safety rules and apply the appropriate work practices to minimize
workplace hazards (Singh & Misra, 2020). According to Griffin and Neal (2000), safety
compliance is one of the major determinants of employees safety behaviours and can be explained
as the core safety activities that are performed by individuals in the organization in order to create
and maintain safety at the workplace. Safety compliance further involves the execution of tasks in

a safe manner and the strict adherence to safety rules and regulations.

The narrow view of safety compliance as suggested by Kvalheim and Dahl (2016) explains the
concept as behaviours that involve the adherence to safety procedures and standards, legal
requirements and regulations. Singh and Misra (2020) acknowledged that the extent to which
workers perform their duties and responsibilities at their workplace in a safe manner can be
conceptualized as safety compliance. It is evident from these illustrations and conceptualizations
that safety compliance can be said to involve two major behaviours — complying with safety rules,
regulations and requirements (safety adherence) and the performance of work or duties in a safe
manner (working safely). Safety adherence behaviours include: complying with safety rules at
work (Chen et al., 2018), adhering to safety regulations (Vara et al., 2020) and observing safety
standards (Hu, Yan, Casey, & Wu, 2020). Working safely behaviours also include the wearing of
personal protective equipment (Kvalheim & Dahl, 2016), performing work with standardized

procedures (Chen et al., 2018) and working with all safety equipment at all times (Othman, 2012).
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Evidence from the literature suggests that some employees will only comply with safety rules and
work in a safe manner just to avoid the adverse consequences for non-compliance and to keep their
respective jobs whiles others comply with safety rules because they want to create high-quality
services and output (Othman, 2012). It has become necessary therefore to examine the different

forms of compliance — deep compliance and surface compliance.

Hu, Yeo and Griffin (2020) reconceptualized safety compliance into deep compliance and surface
compliance behaviours. According to them, deep compliance encompasses the strategy and
intention to complete required tasks and duties in a safe manner. Consistent with deep acting
propounded by the emotional labour theory (Grandey, 2003) which states that employees comply
with the emotional display rules with the intent of providing superior customer service, and the
strategy that flows from that is to induce the emotions that are conducive to customer service. For
example, a nurse when dealing with a suffering patient is expected to express empathy and sadness
whiles a flight attendant when serving customers is expected to look cheerful and express a warm
welcome. These behaviours are portrayed to express the willingness of employees and their
organizations to provide high-quality customer service. In the mining industry, mine workers
participate in deep compliance with the intention to maintain workplace safety and devote the
required efforts for legislating risk management strategies expected to deliver the desired safety
outcomes of the organization — reduction of workplace injuries and accidents (Hu et al., 2020).
The intentions for deep compliance drives the attentional and cognitive effort to deliver safety
outcomes and changes in mine workers outward behaviours. For instance, during risk analysis,
mineworkers who engage in deep compliance take pragmatic steps to scan for risks, be alert to any

sign of danger and take reasonable steps to develop strategies for risk reduction.
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In contrast, surface compliance involves those behaviours that are geared towards demonstrating
a mere compliance to safety rules and procedures (Hu, Yeo & Griffin, 2020). This form of
compliance is consistent with surface acting propounded by the emotional labour theory (Grandey,
2003) which suggest that employees comply with safety rules to avoid the negative consequences
for non-compliance. For example, for the fears of being punished for not obeying safety rules such
as being sacked from the job or suspension without pay, workers will comply with safety
directives. The intention of surface compliance drives the strategy to display suitable visible
expressions by adjusting an individual’s external expressions, which does not require attentional
and cognitive efforts to alter inner moods. In the mining industry, mineworkers who engage in
surface compliance may complete mandatory safety correspondence and glance through safety
training materials with slight efforts invested in working safely (Hu et al., 2020). Surface
compliance includes the non-engagement of high-level cognitive activities but involves the
approach of directing one’s effort towards the display of required behaviours at a shallow level

that does not bring about the necessary desired organizational safety outcomes.

Generally, the antecedents of safety compliance behaviours are well documented in the literature.
In the Norwegian oil and gas industry, for example, Kvalheim and Dahl (2016) found a stable
causal relationship between safety climate and safety compliance over a seven-year period where
safety climate accounted for a twenty-seven percent variance in safety compliance behaviours. A
study to investigate two hundred and forty-one medical staff in China found that ego depletion had
a significant effect on safety compliance behaviours (Chen et al., 2018). Also, safety management
practices such as safety rules and procedures, management involvement in safety activities and
safety training were found to predict safety compliance behaviours positively and significantly

(Subramaniam, Shamsudin, Zin, Ramalu, & Hassan, 2016). Enwereuzor, Adeyemi and Onyishi
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(2020) found in Nigerian para-medic staff that trust in a leader, employee involvement and
workload had a significant positive effect on safety compliance behaviours. Poor safety leadership,
rule clarity and lack of management commitment to safety was found as significant predictors of

safety compliance behaviours in South Africa (Othman, 2012).

In Ghana, idealized influence (Dartey-Baah & Addo, 2017), organizational culture (Quartey,
2017), transformational and transactional leadership styles (Dartey-Baah et al., 2020) were found
to be strong predictors of employee safety compliance behaviours. Other factors such as
management commitment to safety and perceived punishment for non-compliance were positively
related to deep compliance and while non-compliance punishments are positively related to surface
compliance, management commitment to safety is negatively related to surface compliance
behaviours (Hu, Yeo & Griffin, 2020). Addressing the outcomes of safety compliance behaviours,
safety compliance behaviours were found to first enable the organization to achieve superior safety
performance (Mcphee et al., 2019; Othman, 2012), help in the creation of a good safety climate
(Salguero-Caparros, Pardo-Ferreira, Martinez-Rojas, & Rubio-Romero, 2020) and the reduction

of accidents and injuries at the workplace (Hu, Yeo & Griffin 2020; Quartey, 2017).

Safety Participation

Employee safety participation behaviour which is voluntary in nature is mostly overlooked during
investigations of the causes of accidents and workplace injuries in safety-minded organizations.
Instead, these investigations have generally focused on the non-safe equipment and machines as
well as the non-compliance of safety rules as the major causes of workplace accidents and injuries
(Liu, Zhou, Cheng, & Zhu, 2020). It is worth noting however that, mineworkers can mishandle

mining equipment or operate mining machinery improperly when they refuse to participate and
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actively learn from safety training. Similarly, precarious conditions of mining equipment and
machinery will not be addressed when mineworkers fail to participate in safety inspections and
safety discussions. Neal and Griffin (2006) found using longitudinal data that safety participation
had a lagged effect on the number of accidents, later on, demonstrating the need to induce safety
participation behaviours in mine workers in an attempt to reduce workplace accidents and injuries.
Safety participation refers to employee’s voluntary participation in safety activities, which aims to

contribute to the development of a supportive safe environment.

Safety participation is conceptualized as those voluntary behaviours that help to create and
maintain an organizational atmosphere that supports safety (Griffin & Neal, 2000). Safety
participation replicates extra-role behaviours that extend beyond mere compliance to improve
safety within the workplace setting and contribute to the development of a supportive safe
environment. In their view, Griffin and Hu (2013) opine that safety participation behaviours are
voluntary in nature and may not be recognized by the formal reward system of the organization
and as such punishment cannot be meted out to individuals for not engaging in safety participation.
For example, there are no rewards for attending safety meetings (Griffin & Neal, 2000) and an
individual cannot be punished for refusing to assist a co-worker on any safety-related issue (Wei
et al., 2016). Safety participation is susceptible to social desirability due to its discretionary nature
and includes activities such as voluntary participation in safety meetings (Griffin & Neal, 2000),
voluntary participation in safety training and safety related activities (Jiang & Probst, 2016),
raising safety concerns (Wei et al., 2016), proactively assisting colleagues to solve safety-related
problems (Martinez-Corcoles, Schobel, Gracia, Tomas, & Peird, 2012) promoting safety
programmes in the organisation (Griffin & Hu, 2013) taking safety initiatives (Paolillo et al., 2016)

and making suggestions to improve safety (Thurston & Glendon, 2018). From these examples and
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conceptualizations, safety participation behaviours can be broadly categorized into two — prosocial

safety participation behaviours and proactive safety participation behaviours.

Proactive safety participation behaviour refers to employees effort to encourages colleagues
workers to raise and discuss safety issues in an attempt to recommend innovative suggestions that
will seek to reform safety in the work environment (Liu et al., 2020). Ashour and Hassan (2020)
assert that proactive safety participation behaviours provide a safety voice to employees in the
organizations and help the organization to identify safety problems and take reasonable actions to
minimize risk and improve safety incidents. Similarly, the intention to engage in proactive safety
participation behaviours improves workplace safety (Liu et al., 2020), manage safety events and
reduce safety-related accidents (Hafeez, Abdullah, Zaheer, & Ahsan, 2020).In contrast, prosocial
safety participation behaviours which involve greater information sharing includes the employee
effort to ensure cooperation among themselves to complete any safety given task and tendency to
assist each other with safety-related problems (Liu et al., 2020). Prosocial safety behaviours
expedite interactive harmony and help in reducing property damage and minor accidents (Hafeez

et al., 2020) and protecting coworkers from dangerous situations (Liu et al., 2020).

Just like safety compliance, the antecedents of safety participation behaviours are well documented
in the safety literature. The impact of numerous factors which ranges from organizational to
individual have been investigated and their impact well established. For instance, work-to-family
conflict had a negative impact on train drivers’ safety participation behaviours (Wei et al., 2016).
Safety motivation and safety knowledge were found as strong predictors of safety participation
behaviours as passive safety leadership weaken these relationships while transformational safety
leadership strengthen the impact of safety knowledge and motivation on safety participation

behaviours (Jiang & Probst, 2016). Collaborative evidence from Martinez-Cércoles et al (2012)
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suggest that empowering leadership had a significant relationship with safety participation whiles
the relationship between the variables are mediated by collaborative learning. In the petrochemical
industry, Saedi, Majid and Isa (2020) found safety climate to be a significant predictor of workers
safety participation behaviours. This finding is consistent with earlier postulations that employee
safety participation behaviours could be induced greatly by safety climate (Kvalheim & Dahl,

2016).

Other factors such as risk exposure (Thurston & Glendon, 2018), safety inspiring (Griffin & Hu,
2013), diversity climate (Paolillo et al., 2016), contingent reward leadership (Kapp, 2012),
transactional and transformational leadership (Dartey-Baah et al., 2020) and organizational
identification (Thurston & Glendon, 2018) have been found in the literature to be strong predictors
of employee safety participation behaviours. Safety participation behaviours largely help the
organization to reduce workplace accidents and injuries (Quartey, 2017) and the creation and

maintenance of a good safety climate (Salguero-Caparros et al., 2020).

2.3.3 The Concept of Safety Climate

Safety minded or critical organizations are considered to be entities with greater potential for
workplace injuries, high employee stress levels and increased number of workplace accidents and
include companies and state institutions operating in the mining industry, emergency services, oil
and gas industry and the military including fire service (Nielsen, Eid, Mearns, & Larsson, 2011).
Employees in the mining industry for example are exposed to a variety of hazards such as excessive
noise which can damage the ear, so much dust in mine sites, transport accidents, dangerous
chemicals and explosives and extreme weather conditions for night shift workers (Amponsah-

Tawiah et al., 2013). It has become imperative therefore for safety-critical organizations to protect
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their employees against life-threatening occupational risks and hazards as well as devise means to
prevent the occurrence of these workplace accidents and injuries coupled with employee stress
that emanate from the workplace. Workers perceptions of their organization’s value for safety and
management commitment to workplace safety had evolved as an important construct to influence
employee safety behaviours in the quest to reduce workplace accidents, injuries and near misses

(Hu, etal., 2020; Quartey, 2017).

Safety climate, the preferred phrase when psychometric surveys are used to uncover safety
perceptions is described as a set of perceptions that employees hold regarding the priority of safety
in their organization (Kvalheim & Dahl, 2016). Neal and Griffin (2006) postulate that
psychological climate refers to a worker’s perception of his workplace and the sharing of this
perception among employees in a particular organization can be termed as a group or
organizational climate. In their view, different forms of climate such as innovation climate, service
climate and safety climate predict diverse facets of the work environment. Zohar (2000) asserts
that safety climate is the perception that the workforce of an organization has regarding the level
of safety. Similarly, safety climate is conceptualized as individual assessments about an
organization’s policies, procedures and practices enacted to ensure that workers perform their
functions in a safe work environment and further explained as the employees’ discernment of their
organization’s value for safety (Goldenhar, et al., 2019) which is articulated through organizational
safety policies, adherence to safety practices and safety procedures (Sinclair, et al., 2010). Safety
climate describes an employee’s perception about the value his or her organization places on safety
and how its values safety issues (Griffin & Neal, 2000). In line with these assertions, Amponsah-
Tawiah et al (2020) suggest that safety climate refers to the degree to which employees feel the

urgency and right attention of management on safety issues. When employees view their
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organization’s value for safety issues as high, then such organizations are characterized by a good
safety climate. Similarly, when employees perceptions of safety values by the organization are
low, then such organizations are said to have a poor safety climate. Extant literature suggests that
safety climate had mostly been used as an independent variable and its impact on other safety
constructs well documented. However, other studies examined the antecedents of safety climate
and the following factors were identified. Environmental exposure, management commitment and
safety-related practices were found to be significant predictors of safety climate (Dejoy, Smith, &

Dyal, 2017).

Also, in a study to examines the degree to which workers in the construction industry recognize
that safety is important in their organizations and how job satisfaction affects these observations
when a moderating variable which is age, job satisfaction was found as a strong predictor of safety
climate (Stoilkovska, Pan¢ovska, & Mijoski, 2015). More so, Nielsen et al (2011) allude that safety
climate is positively predicted by authentic leadership among offshore oil installation workers in
Norway. Similarly, communication practices, team leader’s transactional and transformational
leadership styles had a significant positive effect on safety compliance (Lingard et al., 2019).
Auzoult and Ngueutsa (2019) also found reflexivity and attitude to safety rules as determinants of
safety climate. In recent times, though safety management programs had an effect on safety

climate, the impact is said to be weak (Dale et al., 2020).

Safety climate literature has largely focused on the association between safety climate and safety
behaviours — safety compliance and safety participation as well as the prevention of accidents and
injuries. Studies have shown that a good safety climate is positively related to employees’ safety
behaviours but adversely related to injuries and accidents. Safety climate is an important concept

to induce employees’ safety behaviours. Sinclair et al. (2010) opine that safety compliance and
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participation would be performed by employees if they perceive that their organization takes issues
of safety very seriously. Similarly, strict adherence to safety policies, regulations and practices are
exhibited by employees who have a strong conviction that their organizations value safety (Paolillo
et al., 2016). More currently, Saedi et al. (2020) assert that employee safety behaviours are
demonstrated by employees who work in organizations with a good safety climate. The creation
of a good safety climate is the responsibility of the leadership of organizations as Kapp (2012)

eludes that safety leadership is an imperative factor to create and maintain a good safety climate.

2.4 Theoretical Review

The study sought to assess the impact of anxiety and depression on mineworkers safety compliance
and safety participation behaviours whiles assessing the moderating role of safety climate. Given
that mineworkers safety behaviours are voluntary in nature (Thurston & Glendon, 2018) and
influenced largely by organizational systems and procedures, the social exchange theory was

adapted to explain the relationship between the research variables.

2.4.1 Social Exchange Theory

The Social Exchange Theory is a widely used theory in the study of relationships at the workplace
and voluntary work behaviours (Cropanzano & Mitchell, 2005). Premise on the fact that workplace
relationships generate numerous lasting exchanges between the organization and their employees
and among employees themselves (Tsai & Kang, 2019), the social exchange theory is applied in
examining these exchanges that may be economic or uneconomic in nature. SET was developed
based on the seminal works of Blau (1964), the perception of benefits in exchange dealings and

the study of social behaviour in the exchange process (Homans, 1958).
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The social exchange theorist post that the exchange process usually occurs between two dependent
parties — the initiator of the exchange on one hand and the recipient of the action on the other hand
(Ward & Berno, 2011). The relationship and process of exchange between these parties grow into
mutual commitments, loyalty and trust between them over a considerable long period of time
(Vatankhah, 2021). This guarantee that when certain positive actions are initiated for example by
the management of an organization because they know their employees to be loyal to them, they
shall respond to the actions initiated in a positive manner. On the other hand, when social
exchanges develop into trust, then employees can be assured that when they engage in citizenship
behaviours, they will trust their organization to reward such behaviours by being fair to all of them.
The social exchange theory argues that the exchange process between the two dependent parties
are based on a subjective cost and benefit analysis (Cropanzano, et al., 2017) such that actions and
behaviours that were rewarded in the past are repeated and when such behaviours were rewarded
frequently, their performance will also be rampant (Chernyak-Hai & Rabenu, 2018). Cook,
Cheshire, Rice and Nakagawa (2013) argue that the exchange between the dependent parties is
mostly guided by the cost and rewards associated with each exchange process which can be
tangible or intangible and usually uneconomic. Similarly, Curcuruto and Griffin (2018) contend
that the organization and its members will only engage in an exchange process when they are
assured that reward will be maximized and there will be reduction in cost. Consequently, when the
parties to the exchange process are guaranteed certain rewards usually uneconomic which
comparably is more than the cost associated with the exchange, then the dependent parties will

willingly engage in the exchange.

Just as its name suggests, the exchange process between the two dependent parties is usually social

in nature that warrants a distinction between social exchange and economic exchange. According
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to Blau (1964), economic exchanges are largely characterized by a more precise provisions on the
cost and benefits of the exchange process whereas the obligation in the social exchange is largely
not specified and uncertain. In economic interactions, parties often expect to receive the material,
tangible and extrinsic rewards that are predetermined whiles the benefits in the social exchange
are largely discretionary and can be both tangible or intangible and extrinsic or intrinsic rewards
(Reader, Mearns, Lopes, & Kuha, 2017). More so, unlike economic exchange where rewards are
predetermined and known which motivates parties to engage in the exchange, the social exchange
works well on trust, loyalty and personal obligations which are discretionary as such issues like
trust are built on previous exchanges that occurred between the dependent parties (Cook, Cheshire,

& Gerbasi, 2020) and stay committed to the exchange process based on the norm of reciprocity.

The behaviours of workers in the organization during the social exchange process, their
interactions with their employer and management of their organizations are greatly grounded on
the assumption of the social exchange theory — the norm of reciprocity (Cropanzano & Mitchell,
2005; Mitchell, Cropanzano, & Quisenberry, 2012). According to the social exchange theorists,
the norm of reciprocity means that parties to the exchange process form favourable or unfavourable
reciprocations expectations which further means that if an individual believes that he has benefited
from the benevolence of the organization or discretionary actions from colleague workers, then he
is obliged to reciprocate these benevolence and discretionary actions with deserving actions in
returns (Akarsu et al., 2020; Blau, 1964; Cropanzano et al., 2017). In line with the norm of
reciprocity, a good action from one party should be rewarded (reciprocated) with a good treatment
from the other and when one receives a bead treatment from a colleague, the individual is obliged

to reciprocate in the like way (Lee, Kim, Kim, & Kwon, 2017; Redmond, 2015). In proverbial
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language, the norm of reciprocity can be understood as “one good turn deserves another” and “an

eye for an eye, and a tooth for a tooth”.

Despite its rigorousness in the prediction of social interactions at the organization, SET is limited
in some ways. First, SET virtually ignores culture’s role in the rules and norms that guide the social
exchange processes at the workplace (Cropanzano & Mitchell, 2005). There is no doubt that the
disparities in individual perceptions about rewards and reciprocity in relationships can be
attributed largely to their cultural perspectives (Cropanzano et al., 2017). More so, social exchange
theory treats the social exchange process as one that is based on trust and discretionary personal
obligations which can generate conflict between the parties to exchange when trust is broken and

kind gestures are not reciprocated necessitating legal regulations (Cook et al., 2020).

In line with the assumptions of the social exchange theory, the current study argues that, when
mineworkers receive support from their organizations with safety-related issues, they will then
reciprocate this support from their organization and engage in safety compliance and safety
participation behaviours. More so, when organizational systems, policies and practices are geared
towards the improvement of mineworkers mental health in an attempt to eradicate the hazards and
factors that cause mine workers to be anxious and depressed, then mine workers in return will
engage in safety behaviours. For example when mining organizations develop and implement
mental health support programs like assistance in times of bereavement, marital problems and
mass casualties, mine workers will feel that their organizations are ready to assist them when any
mental health issue emerges which make them feel loved and thereby engaging in safety
behaviours. On the other hand, when such programs are absent, mineworkers may feel that their
organizations do not have them at heart and do not care about their wellbeing and hence withdraw

from engaging in any extra-role safety behaviours.
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Furthermore, when mineworkers perceive that their organizations treat issues of safety as serious
matters and management are committed to safety, they communicate and train on safety needs,
reward safety initiatives and provide safety leadership, then employees will reciprocate these
positive safety climate attributes and engage in safety compliance and safety participation
behaviours. Similarly, when issues of safety are taken for granted by the organization, management
is more concerned about targets and speed other than safety, poor safety leadership coupled with
the lack of communication and training on safety needs, then based on the norm of reciprocity,
mineworkers shall perceive a poor safety climate and withdraw from safety compliance and safety
participation behaviours. This affirms that when organizations create a good safety climate and

initiate processes to improve workers mental health, they shall engage in safety behaviours.

2.5 Empirical Review
In this section, research on the study variables — dimensions of mental health (anxiety and
depression), safety compliance and participation as well as safety climate are reviewed. These

reviews form the basis of the formulated hypotheses that were tested after the collection of data.

2.5.1 Relationship between Anxiety and Safety Compliance and Participation

Numerous factors have been identified as antecedents of employees safety behaviours thus safety
compliance and safety participation. The focus of this review however examines the impact of
anxiety on safety behaviours and other safety citizenship behaviours. It is important to iterate that
some safety behaviours are important in reducing the anxiety levels of workers (Yokozawa,
Nguyen, & Tran, 2021) whiles the performance of other safety behaviours are influenced by the

anxiousness of employees (Calderwood, Bennett, Allison, Trougakos, & Dahling, 2018).
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Specifically, literature has found a positive effect of anxiety on safety behaviours in situations
where the safety behaviours are performed as precautionary measures to prevent danger from
occurring (Knowles & Olatunji, 2021; Yokozawa et al., 2021). On the other hand, the engagement
in safety behaviours is reduced when employees are anxious, depicting a negative impact of
anxiety on employee safety behaviours (Calderwood et al., 2018; Cheng & Mccarthy, 2018;
Nauman, Malik, & Jalil, 2019). To elaborate, in a study to investigate the mediating role of job-
related anxiety in the relationship between workers job performance and their self-efficacy among
employees in Pakistan, Clercq, Hag and Azeem (2018) found that self-efficacy will only enhance
job performance when employees experience lower levels of anxiety. They found further that
employees performance were low and engagement in wrong behaviours were high in situations
where employees are very anxious. This finding is consistent with Kouchaki and Desai (2015)
postulation that anxiety leads to unethical behaviours among employees as it increases threat

perception.

Similarly, in a study to understand the dark and bright sides of anxiety, Cheng and Mccarthy (2018)
through a systematic literature review, found that anxiety had a negative impact on employees
safety behaviours which tend to reduce their job performance. They found through the
synthetisation of the literature that job performance reduced drastically among anxious employees
than those who screened negative for anxiety. Also, anxiety was found to have a positive effect on
counterproductive work behaviours defined as all voluntary behaviours that violate the norms,
aspirations and culture of the organization (Chen, Li, Xia, & He, 2017). Counterproductive work
behaviours are considered as deviant or misbehaviours (Amponsah-Tawiah et al., 2020) which
may include non-compliance with safety rules and regulations and withdrawal from safety

participation behaviours. This confirms the assertion that increase levels of anxiety will lead to the
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non-performance of safety behaviours and low levels of anxiety will enhance safety compliance
and safety participation behaviours and increase the life satisfaction rate of employees (Nauman

etal., 2019).

More so, in a three-wave study on the title “Are Anxious Workers less Productive Workers? It
Depends on the Quality of Social Exchange”, Mccarthy, Trougakos, and Cheng (2015) recruited
770 Canadian police officers, 595 Canadian police officers and 267 police officers to participate
in the first, second and third waves of the study respectively. Through the theoretical lens of SET,
the study examined the impact of anxiety on job performance, safety behaviours, resource
depletion and emotional exhaustion. Anxiety had a negative effect on resource depletion through
emotional exhaustion and anxiety had a significant negative effect on safety behaviours and job
performance (Mccarthy et al., 2015). They argued that police officers work are tedious and
stressful which increases their anxiety levels because they had to deal with dangerous crime scenes
and violent offenders which causes them mostly to ignore the safety rules and regulations

governing their work.

Employee anxiety or workplace anxiety was found in other studies to be strong predictors of safety
compliance and participation behaviours and other safety citizenship behaviours among workers
(Clercq, Ul, & Umer, 2017; Ng, Sorensen, Zhang, & Yim, 2019; Zhang, Shi, Zhou, Ma, & Tang,
2018). These studies found a negative effect of employees’ anxiousness on safety citizenship
behaviours as well as safety compliance and participation behaviours. These findings are
consistent with others that found similar conclusions in their studies — helping behaviours reduces
when employee anxiety levels increases and increase levels of anxiety reduces work performance
(Calderwood et al., 2018; Ford, Cerasoli, Higgins, & Andrew, 2011; Wang, Law, Zhang, & Li,

2018).
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Contrary to these findings (negative effect of anxiety on safety compliance and participation
behaviours), other studies have found a positive effect of anxiety on safety behaviours. For
example, when employees are anxious, they perceive danger to occur to them and take reasonable
steps to prevent such dangers from occurring (Blakey & Abramowitz, 2016) which motivates them
to engage in safety behaviours (Yokozawa et al., 2021). This is in line with other postulations that
anxiety has a positive effect on safety behaviours (Evans, Chiu, Clark, Waite, & Leigh, 2021;

Knowles & Olatunji, 2021).

Arguing from the norm of reciprocity propounded by the social exchange theorists, when mining
organizations direct their efforts to improve upon the anxiety levels of mineworkers, employees
will reciprocate these kind gestures by complying with safety rules and regulations and
participating in safety activities and in accordance with previous studies (Calderwood et al., 2018;
Cheng & Mccarthy, 2018; Mccarthy et al., 2015), the following hypotheses were formulated.

H1: Anxiety will have a significant negative effect on safety compliance.

H2: Anxiety will significantly predict safety participation negatively.

2.5.2 Relationship between Depression and Safety Compliance and Participation

Research on the impact of depression on safety behaviours and other safety citizenship behaviours
are inconclusive. Whereas some studies have found a negative relationship between depression
and safety behaviours and negative effect of depression on safety behaviours and safety citizenship
behaviours (Beseler, Stallones, & Beseler, 2013; Lerner et al., 2010; Woo, Kim, Hwang, & Frick,
2011), others found a positive relationship between depression and safety behaviours and positive
effect of depression on safety citizenship behaviours (Funayama, Furukawa, & Nakano, 2013;

Katz, Laposa, & Rector, 2020). To elaborate, in a study to assess the impact of depression on work
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productivity, 102 respondents who have been diagnosed with depression were recruited to
participate in the study. The respondents’ self-rated job performance was assessed before
undergoing treatment for eight weeks. Before treatment, depressed employees reported poor safety
behaviours and job performance which were improved after undergoing treatment for depression
(Woo et al., 2011). This is indicative of the fact that higher levels of depression in employees are
associated with low levels of job performance and safety behaviours and improvement in
depression levels of employees are associated with increased safety participation and job

performance (Beseler et al., 2013; Ciocca et al., 2021).

More so, Lerner et al (2010) found depression to impair work performance as it contributed to
absenteeism, presenteeism and unsafe behaviours among two hundred and eighty-six employees
who were diagnosed with depression. Depression ability to impair work performance signifies a
negative effect of depression on safety behaviours, absenteeism and presenteeism defined as
reduced performance whiles at work (Alroomi & Mohamed, 2021). This finding is consistent with
the findings of other studies that found a negative relationship impact of depression on work-
related behaviours such as citizenship behaviours and work performance (Anwar, 2021;

Hennekam et al., 2020).

Furthermore, Mcternan et al (2013) found that the cost of productivity loss due to depression per
annum in Australia was estimated at $2 billion. They demonstrated that depression reduces
positive work attitudes such as commitment, safety behaviours and citizenship behaviours but fuels
unsafe or deviant behaviours such as unethical and counterproductive work behaviours which lead
to loss of productive time. Also, depression-related absenteeism and presenteeism cost Australian
companies $693 million per annum (Mcternan et al., 2013). More currently and in a study to

examine the impact of anxiety and depression (caused by job insecurity) on hotel workers task

53



performance in Spain, depression was found to have a significant negative effect on hotel workers
task performance which is achieved through compliance with food safety regulations and
voluntary participation of hotel workers in safety activities organized by their companies. There is
ample evidence in the literature to suggest a negative impact of depression on safety behaviours,
safety citizenship behaviours, performance-related impairment and task performance (Beseler &

Stallones, 2010; Wang & Gorenstein, 2014; Weaver et al., 2018).

Despite these findings, other researchers found a positive relationship between depression and
safety behaviours as they opine that when employees are consistently feeling hopeless thus being
depressed, they tend to engage in safety behaviours to avoid the negative consequences for non-
performances (Funayama et al., 2013). In recent times, Katz et al (2020) found a positive
relationship between screening for depression symptoms and the performance of safety

behaviours.

In accordance with studies that found a negative impact of depression on safety behaviours
(Alroomi & Mohamed, 2021; Lerner et al., 2010; Wang & Gorenstein, 2014; Weaver et al., 2018)
and the norm of reciprocity in the social exchange process, the study hypothesized that:

H3: Depression will have a significant negative effect on safety compliance.

H4: Depression will significantly predict safety participation negatively.

2.5.3 Relationship between Anxiety, Depression, Safety Climate and Safety Compliance and
Participation

Generally, there appear to be a consensus on the safety literature on the impact of safety climate
on employees’ safety compliance and safety participation behaviours. Most studies that have

researched these variables have found a positive relationship between safety climate (Amponsah-
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Tawiah et al., 2020; Smith, et al, 2019). The positive relationship means that an effort to improve
workplace safety (good safety climate) will enhance safety behaviours among employees while a
poor safety climate will demotivate employees to engage in safety compliance and safety
participation behaviours. In a study to examine the multi-level safety climate relationship with
fire-fighters safety behaviours, Smith et al (2019) found that organizational level safety climate
and workgroup safety climate predicted safety compliance and safety participation behaviours
positively. This is consistent with the findings of earlier studies which found a positive effect of

safety climate on safety behaviours (Schwatka & Rosecrance, 2016; Smith & Dejoy, 2014).

More so, safety climate was found as a positive significant predictor of construction workers safety
compliance and safety participation behaviours (Lyu, Hon, Chan, Wong, & Javed, 2018).
Similarly, in a study to examine the relationship between safety climate and voluntary safety
behaviours whiles examining the moderating role of employee voice, safety climate positively
predicted citizenship behaviours and negatively predicted counterproductive work behaviours as
employee voice moderated the relationship between safety climate and citizenship behaviour but
not safety climate and counterproductive work behaviours (Amponsah-Tawiah et al., 2020).
Consequently, Shin, Gwak and Lee (2015) assert that a good safety climate is able to mitigate the
negative effect of mental illness on employee safety behaviours. A poor safety climate will worsen
the negative impact of job demands which increase mental illness on safety behaviours (Hall, et al

2013).

Based on the social exchange theoretical lens, interactions within the organization involves social
exchanges between two dependent parties — the employer (organization) on one hand and the
employee on another hand (Ward & Berno, 2011). In the safety research literature, for example,

the management of the organization is known to represent the employer in dealing with the other
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party which is the employee (Vatankhah, 2021). Arguing from the norm of reciprocity propounded
by SET (Cropanzano et al., 2017), when the management of organizations demonstrate their
commitment to safety at work through safety communication, safety training, safety leadership
and attending to the safety needs of the employees, workers will reciprocate their management
commitment to safety by working safely and participate in safety activities though they may be
anxious or depressed. On the other hand, when employees are anxious and depressed and their
organization is not showing any concern about their safety needs, safety compliance and safety

participation behaviours will decline.

Subsequently, this study hypothesized that safety climate will moderate the relationship between
mental health and safety behaviours such that a good safety climate will lessen the negative impact
of mental illness on safety compliance and participation behaviours and a poor safety climate will
worsen the negative impact of anxiety and depression on safety behaviours. Specifically, the
following hypotheses were developed.

H5,: Safety climate will moderate the relationship between anxiety and safety compliance.

H5y: Safety climate will moderate the relationship between anxiety and safety participation.

H5¢: Safety climate will moderate the relationship between depression and safety compliance.

H54: Safety climate will moderate the relationship between depression and safety participation.

2.6 Mental Health, Safety Climate and Safety Behaviours in Ghana

In this section of the chapter, the researcher acknowledges the contributions of different authors to
the development of the research variables in the Ghanaian context. This will throw more light on
the state of research on the constructs and the identifiable gaps that need to be addressed. Though

the research variables are not entirely new to researchers in Ghana, there is evidence to suggest
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that more novel works especially one that seeks to study the constructs in different sectors of the
economy is welcomed. Ghana has demonstrated her commitment to improving the mental health
of her population through the enactment of the Mental Health Act 2012 (Act 846) that seeks
primarily to create a community based mental health systems that will increase access to mental

health care (Walker & Osei, 2017).

Even though there is an estimation that two million Ghanaians screen for a mental illness especially
depression symptoms in twelve months (Kyei et al., 2020), there are indications to suggest that
Ghana has recognized the need to integrate mental health care into the primary health care delivery,
necessitating the need to make mental health care free provided the individual with mental illness
has subscribed to the National Health Insurance Scheme (Walker, 2015). Similarly, against the
background that the workplace can be a fertile grounds to cause mental illness, provisions of the
Labour Act 2003 (Act 651) enjoins organizations and companies to ensure that their employees
work in a safe work environment that will help to improve upon the mental health of the working

population (Agyekum et al., 2020).

In Ghana, researchers have acknowledged that employee safety behaviours are an important
construct to reduce adverse safety outcomes such as the prevention of workplace accidents, injuries
and near misses (Amponsah-Tawiah et al., 2013). Safety compliance, safety participation and
safety citizenship behaviours have evolved as an important construct to prevent the occurrence of
accidents and injuries at the workplace (Amponsah-Tawiah & Mensah, 2016; Dartey-Baah et al.,
2020; Quartey, 2017). Researchers have argued that there are several constructs that serve as the
antecedents of safety compliance and safety participation behaviours in different sectors of the
Ghanaian economy. For example, transactional and transformational leadership styles were found

as significant predictors of safety citizenship behaviours — a term that was used interchangeably
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with safety compliance and safety participation behaviours in the power distribution sector

(Dartey-Baah et al., 2020).

In the same sector, idealized influence had a significant positive effect on power distribution
workers safety behaviours whiles active management by exception had a significant positive effect
on safety participation and not safety compliance (Dartey-Baah & Addo, 2018). In the
manufacturing sector, Quartey (2017) found organizational culture as a significant positive
predictor of employees safety behaviours. He averts that organizational factors such as
organizational leadership, safe working conditions and the satisfaction that employees derive from
their jobs are the major determinants of safety compliance and participation behaviours among

employees which help to reduce accidents and incidents at the workplace.

More so, safety climate was found as a significant predictor of safety citizenship behaviours as
employee voice was also found to moderates the relationship between safety climate and
citizenship behaviours (Amponsah-Tawiah et al., 2020). It is evident that research on the study’s
variables is not lacking, however, there has not been a research that examined the impact of mental
health specifically anxiety and depression on safety behaviours to the best knowledge of the
researcher. Given that the mining industry is characterized as one that is safety minded
(Amponsah-Tawiah & Mensah, 2016), the current study examine the impact of anxiety and
depression on mine workers safety compliance and safety participation behaviours whiles

examining the moderating role of safety climate on these relationships.
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2.7 Conceptual Framework

The conceptual framework as shown in figure 2.1 below illustrates the relationships that exist
among researcher constructs. The conceptual framework was ground on the social exchange theory
and the empirical review of the relations between mental health (anxiety and depression) and mine
workers safety compliance and safety participation behaviours. It is evident from the framework
that, anxiety and depression have some relations with safety behaviours and safety climate

moderates such relations.

Figure 2.1: Proposed Relationships among Dimensions of Mental Health, Safety Behaviours

Dimensions and Safety Climate.
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2.8 Summary of Literature Review

In sum, the study adopts the World Health Organization’s definition of mental health which is
defined as “a state of well-being in which an individual realizes his or her own abilities, can cope
with the normal stresses of life, can work productively and is able to make a contribution to his or
her community” (WHO, 2018). Specifically, anxiety is defined as an aversion state which
emanates from the feelings of being incapable to predict, control and obtain desired outcomes (Suls
& Bunde, 2005) whiles depression is conceptualized as the persistent feeling of hopelessness and

sadness (Lim et al., 2018).

Safety behaviours definition by Griffin and Neal (2000) — practices that conform to the safety
needs of the organization and that are likely to increase the overall safety performance of the firm
is adopted by the current study. Safety compliance behaviours are explained as the core safety
activities that are performed by individuals in the organization whiles Safety participation is
conceptualized as those voluntary behaviours that help to create and maintain an organizational
atmosphere that supports safety (Griffin & Neal, 2000). Finally, in the current study, safety climate
is explained as the employees’ discernment of their organization’s value for safety (Goldenhar et

al., 2019).
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CHAPTER THREE
METHODOLOGY

3.1 Introduction

The focus of this chapter is on the research methodology that was used to conduct the study -
comprising the research paradigm, research approach and design. The chapter also deals with a
description of the organizations, their population size and how participants were drawn from these
organizations to participate in the study. More so, the chapter offers a detailed account of the
measurement instruments, the data collection procedures used, as well as the methods of data

analysis and the ethical issues considered in the current study.

3.2 Research Paradigm

For every research, the philosophical assumptions, values, concepts and practices that establish the
way of perceiving the reality of the researcher influences the study (Rahi, 2017). These
assumptions are commonly known for the generation of knowledge in the social, human and
natural sciences (Tharsika & Pratheepkanth, 2020). In the opinion of Sobh and Perry (2006), a
paradigm refers to the researcher’s world view or the overall conceptual framework which guides
the researcher to conduct the study. Similarly, Park, Konge and Artino (2020) avert that a research
paradigm provides the guidelines within which scientific research is to be carried out. The design
and method of data collection are largely influenced by the philosophical beliefs of the researcher.
These philosophies are distinguished by their various principles — ontology, methodology,
epistemology, axiology and logic. Some of these paradigms that are discussed widely in literature
include; positivist/post-positivist, interpretivist, realist and pragmatist (Creswell, 2015; Saunders,

Lewis, & Thornhill, 2016).
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As observed earlier, the various paradigms are differentiated by the axioms — ontology,
epistemology and methodology that underpin them. Whereas ontology provides the basics for
understanding reality, epistemology provides awareness about the natural surrounding and
methodology on the other end delivers the processes for data collection (Tharsika &

Pratheepkanth, 2020).

The interpretivist assumes that the reality is constructed socially and therefore subjective and
complex. The positivist debunks this claim and asserts that the reality is independent, external and
perceived and hence objective in nature. The pragmatist believes that though the reality is external,
it is complex and it is as a results of the practical consequences of ideas. From an epistemological
point of view, the interpretivist argues that relative agreements surround the knowledge that is
made up of mental structures whiles the positivist claim that evidence and data shape knowledge.
The pragmatist combines these diverse views and contends that the integration of different
perspectives will help in the interpretation of the data. Though the interpretivist can use
quantitative methods in its data collection, it usually uses qualitative. Similarly, the positivist and
pragmatist can use either quantitative or qualitative, but the quantitative is largely utilized by

positivists but a mixed method is typical of a pragmatist (Creswell, 2015).

The positivist research paradigm which assumes that there is a single, tangible and objective reality
and knowledge is independent and generated objectively, allows for the usage of experiments and
surveys to conduct research (Park et al., 2020; Tharsika & Pratheepkanth, 2020). In using this
paradigm, researchers are expected to formulate hypotheses and test them empirically to identify
the causes and effects among study variables. The current study is set out to test empirically, the

formulated relationship between anxiety and depression and safety compliance and participation
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whiles examining the moderating role of safety climate. Consequently, the positivist paradigm was

adopted because it was the most aligned paradigm for this study.

The positivist paradigm was adopted because this study is set out to explain the relationships that
exist among research variables with a less focus on the detailed understanding of research
constructs and perspectives surrounding the phenomenon. This necessitates the need for impartial
sources of knowledge. In an attempt to answer the research questions, the positivist paradigm
allows for the researcher to collect data from large respondents using questionnaires. By using a
quantitative method, numerical figures are assigned to research variables that allow for the easy
understanding of the relationships that exist among variables objectively devoid of the biases of

the researcher.

3.3 Research Approach

In the view of Creswell (2015), the research approach denotes the plans and procedures for
research that offer a detailed explanation of the broad assumptions underpinning the study, the
methods of data gathering, analysis and explanation. Different approaches — qualitative,
quantitative and mixed methods can be utilized to undertake the research and depending on the
objectives of the research, one of the aforementioned approaches would best fit. The qualitative
research approach investigates deeper, the reasons why people behave the way they do by
analyzing their subjective meanings through the collection of non-standardized data (Saunders,

Lewis, & Thornhill, 2011).

The qualitative approach was not adopted because the focus of the current study is not to solicit an
in-depth subjective opinion of a small number of mine workers. Arguing from a positivist point

of view, the quantitative approach collects factual data that can be measured and quantified in an
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attempt to explain the causal relationships that exist among research variables (Kothari, 2004). The
mixed-method approach uses a combination of both the quantitative and qualitative approaches

simultaneously to comprehend each other in order to obtain a stronger outcome.

The objective of the current study is to examine the relationships between anxiety/depression and
safety compliance and participation whiles examining the moderating role of safety climate among
a large number of mine workers. To this end, the quantitative approach was employed to recruit a
relatively larger number of respondents which increases the probability of generalizing the
findings to the entire population. Yet again, the quantitative approach allows for the researcher to
explain the variables by collecting numerical data that are analyzed with statistical tools and
interpreted thereafter for ease of understanding (Park et al., 2020). More so, the quantitative data
if honestly and thoroughly gathered can be more dependable and generalized as the data are easily
assessed because they can be organized in a short time frame (Kothari, 2004). From a positivist
philosophical perspective and the arguments advanced for the quantitative approach, the researcher

was certain that the quantitative approach was more aligned with the current study.

3.4 Research Design

In line with the positivist quantitative research approach, an explanatory cross-sectional survey
research design was adopted to solicit respondents’ opinions about the study variables. The
explanatory research design was appropriate for the current study because the research set out to
understand the study variables by establishing the causal relationship (Saunders et al., 2011) that
exist between anxiety and safety compliance and participation as well as the nexus between
depression and safety compliance and safety participation. Further, the current study sought to

examine whether safety climate moderates the association between anxiety/depression and safety
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compliance/participation. More so, the study used a cross-sectional survey that was relatively
flexible and inexpensive and allowed for the administering of questionnaires to a large number of
respondents at a particular point in time (Park et al., 2020; Saunders et al., 2011) sampled in the

interest of the larger population who for reasons like time constraints could not be studied entirely.

3.5 Profile of Selected Companies and Population of the Study

AngloGold Ashanti Iduapriem Limited operates two open-pit mines at Teberebie and Iduapriem.
These properties are made up of a concession of 110km? which is located in Ghana — Western
Region. These properties are located about 10 kilometres south-west of the Gold Fields Tarkwa
mine and some 70 kilometres north of Takoradi, the regional capital of the \Western Region. Africa
Mining Services is responsible for supplying the various mining equipment and machinery,
incidental goods recruiting the skilled labour necessary for the proper completion of the works and
the performance of the contract. At the Iduapriem mine, Africa Mining Services has engaged 657
workers with 38% of the workforce coming from the catchment areas and the host region, and the

rest being employees from the other regions of Ghana.

Gold Fields Ghana Limited (GFGL) was incorporated in Ghana in 1993 as the legal entity holding
the Tarkwa concession mining rights. Gold Fields Ghana Holdings Limited holds 71.1% of the
issued shares of GFGL. IAMGold, through its affiliates, holds 18.9% and the Government of
Ghana holds a 10% free carried interest, as required under the Mining Law of Ghana. The Tarkwa
mine operates under mining leases covering a total area of approximately 20,800 ha. Abosso Gold
Fields Limited (AGL) is a Ghanaian registered company that owns and operates the Damang Gold

Mine. The Tarkwa and Damang mines employed a workforce of 6493 including contractors.
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Adamus Resources Limited is Ghana's newest gold producer listed on the Australian Stock
Exchange and Frankfurt Stock Exchange Open Market (FSE). Adamus Resources Limited owns
90% of the Nzema Gold Project located in south-western Ghana which is being developed as an

open-pit operation with a current workforce of 327 workers.

To summarize the population that participated in the study, there was the need to define eligibility
criterion which when met, one qualified to be part of the study. To this end, mines workers who
were directly involved in mining activities such as heavy industrial equipment operators, crusher
operators, truck drivers and safety managers participated in the study. Though every employee or
visitor on the mine site is obliged to comply with all safety protocols at all times, those who were
directly involved in mining are tasked specifically to adhere to all safety regulations and are
sometimes reported to be depressed. In line with this eligibility criteria, seventy (70) mines
workers from AngloGold Ashanti Iduapriem, one Hundred (100) each from Gold Fields (Tarkwa
and Damang) and fifty (50) from Adamus Resource Limited respectively were expected to partake
in the study. Participants were recruited from these companies because these organizations
continue to record high cases of accidents and workplace injuries (Ghana Chamber of Mines,
2020). These mining companies are also closer to each other that made mobility of the researcher

and the associated cost during data collection moderate.

3.6 Sampling Technique and Sample Size

Sampling refers to the procedure of selecting a subset of participants to analyze the subset in order
to obtain a better understanding of the entire population and draw conclusions and inferences about
it (Kothari, 2004). According to Saunders et al. (2011), researchers rarely have access to the

complete population in order to acquire information due to a variety of issues such as cost, time,
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and accessibility. It is therefore imperative to select a portion of the population for the study using
scientifically proven techniques. Consequently, the stratified sampling technique was used to
select organizations and the purposive sampling techniques was used to select respondents for the
study. The stratified sampling technique involves a division of the population into smaller groups

called strata based on identifiable characteristics (Sobh & Perry, 2006).

Judging from the fact that the selected companies had different safety policies and frameworks
that differentiated them, each company was treated as a separate stratum within which a sample
was drawn for the study. This was to ensure that each company had fair representation (depending
on its population) in the respondents that participated in the study. Each from stratum, respondents
were purposively selected to participate in the study. Purposive sampling is a non-probability
sampling method in which the units to be observed are chosen based on the researcher's assessment
of which will be the most useful or representative (Etikan, Musa, & Alkassim, 2016). Mineworkers
who met the eligibility criteria above mentioned were purposively recruited, and the questionnaires

were accordingly administered.

A sample is a portion of a target population that has been chosen to participate in a scientific study
(Kothari, 2004). The sample should be representative enough to facilitate the generalization of
research findings to the entire population. To ensure sample representativeness, the researcher
adopted Miller and Brewer (2003) sample size determination formula which states that from any

given population, the sample size is determined as follows;

n= 1+I\II\Ea2) ; Where n=sample size, N= Target population, and a=error term. The sample sizes

from the various companies using this formula are summarized in the Table 3.1 below.
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Table 3.1 Population and Sample Size of Selected Companies

Name of Mining Company Population Sample Size based on (Miller
& Brewer, 2003) formula
AngloGold Ashanti Iduapriem 70 60
Gold Fields-Tarkwa 100 80
Gold Fields-Damang 100 80
Adamus Resource Limited 50 44
Total 320 274

Source: Author’s Construct (2021)

3.7 Sources of Data

Primary data and secondary information were used in the current study. Structured questionnaires
were administered to obtain the primary data. In the gquestionnaires, participants were asked to
respond to questions measuring their views on the study variables. The secondary information
comprised of the profile of the organizations and their staff strength which were retrieved from

their various websites and human resource management departments respectively.

3.8 Data Collection

3.8.1 Data Collection Method

Respondents were polled using a survey questionnaire to collect the main data. This method refers
to all data collection procedures in which respondents are requested to answer the same set of
questions in a predetermined order (Creswell, 2015). The method was chosen because the answers
to the questionnaires are in respondents own judgements and words do not give room for interview
bias (Etikan et al., 2016). Also, this method provides excellent population representativeness,
which translates into good statistical significance after data analysis. More so, the survey offers
respondents the opportunity to give well-thought responses because they have enough time and it

is regarded as a flexible and less expensive data collection instrument (Kothari, 2004).
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3.8.2 Data Collection Measure

The survey questionnaire was divided into four sections — section A-D. The first section collected
data on the demographic characteristics of the respondents — gender, age, educational
qualifications, and marital status among others. Section B was made up of questions that assessed
mineworkers level of mental health (anxiety and depression). Anxiety and depression scales were
adapted from McHorney and Ware (1995) general mental health scale. Responses were obtained

on a five-point Likert scale ranging from 1 (never) to 5 (all of the time).

Section C assessed mine workers safety behaviours (safety compliance and safety participation)
using Griffin and Neal (2000) safety behaviours scale and responses were obtained on a 5-point
Likert scale ranging from 1(strongly disagree) to 5 (strongly agree). Section D assessed the safety
climate that existed in the various companies by using Zohar (2000) safety climate scale.
Responses were obtained on a 5-point Likert scale ranging from 1 (completely disagree to 5

completely agree). The measurement instruments are summarized in the table below;

Table 3.2 Measurement Instruments

Construct Role Description
Safety Behaviours Dependent Variable Safety Compliance (4 items);
(Griffin & Neal, 2000) Safety participation (4 items)
1= Strongly Disagree; 5= Strongly Agree
Mental Health Independent Variable Anxiety (4 items); Depression (4 items)
(McHorney & Ware, 1995) 1= Never; 5= All of the time
Safety Climate Moderating Variable 10-item scale
(Zohar, 2000) 1= completely Disagree 5= Completely Agree

Source: Author’s Construct (2021)

3.9 Pilot Study
A small-scale pilot study was undertaken with the purpose of assisting the researcher in

determining how well to conduct the study on a bigger size scale. The primary goal of the pilot
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study was to see how reliable and appropriate the measurement scale was in the Ghanaian
environment. At the preparatory stage of the study, it was also necessary to ensure that all
inaccuracies, miscalculations, and errors in the questionnaires were fixed before the actual survey
takes place and hence the need for the pilot study. In that vein, the researcher recruited three casual
mine workers each from the four mining companies who participated in the pilot study. Comparing
the original Cronbach alpha reliability statistics to those that were obtained from the pilot study, it
was evident that the scales adapted were reliable (Cronbach alpha values of above .7 as postulated
by (DeVellis, 2003) in the Ghanaian context and hence could be used for the major survey. The

results are presented in Table 3.3 below;

Table 3.3 Reliability of Study Variables from Pilot Study

Variables Cronbach’s Alpha Cronbach’s Alpha Items Valid Cases
(Original) (Obtained)

Anxiety .89 .90 4 12
Depression .89 .93 4 12
Compliance .86 .90 4 12
Participation 87 .86 4 12

Safety Climate 78 N 10 12

Source: Field Data (2021).

3.10 Data Collection Procedure

An introductory letter obtained from the Organization and Human Resource Management
Department of the University of Ghana together with a research proposal was sent to the
management of the Ghana Chamber of Mines for approval. Per the standards covering the conduct
of research in the Ghanaian mining industry, all researchers are to seek approval for their research
first from the chamber, before proceeding to pursue institutional approval. The Ghana Chamber of
Mines is a voluntary private-sector employers’ association representing companies and
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organizations engaged in the minerals and mining industry in Ghana. The principal objective of
the chamber is advancing and protecting the mining interests of the shareholders. The researcher
was later invited to the chamber of mines to undertake a proposal defence. Certified with the
objectives and justification of the study, the chamber of mines wrote to introduce the researcher to

the selected mining companies.

The selected mining companies approved for the study to be conducted in their respective
companies on certain terms that should be agreed upon by the researcher. They indicated that there
were no financial obligations on the part of the companies to be paid to the researcher for
conducting the study. The researcher was obliged not to collect any form of electronic data unless
approval in writing was issued to that effect and the researcher was expected to present a written
report to the companies at the end of the study. The researcher was expected to undergo mandatory
safety induction before data collection will commence and should further indicate acceptance of
these terms by filling a form designated for that purpose. In response, the researcher filled the
necessary forms and submitted the same and was given a schedule to attend the safety induction.

The safety induction is a programme designed by companies in the mining industry to introduce
visitors to their mining site and encourage them to adhere strictly to safety protocols at the mine
site at all times. During the induction, the researcher was schooled on the various sign used at the
site and what they meant. Also, the accessible and prohibited areas at the various mine sites were
made known to the researcher and most importantly, the researcher was not to be seen on the mine
site without wearing the necessary personal protective equipment. Once the induction was
completed, the researcher was assigned a supervisor (usually from the health, safety and

environment departments) to guide the researcher to collect the needed data.
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After all these processes were completed, the actual data collection began. Prior, to recruiting the
respondents, the researcher enlightened the mineworkers about the rationale of the study and what
it seeks to achieve. The respondents were informed that the essence of the data collection was
purely academic and their participation in the study was voluntary. They were further assured of
confidentiality and anonymity of their responses. The consent of the participants was sought
verbally by the researcher before the questionnaires were handed over to them to be answered and
collection of the completed questionnaire was deferred to a later date with the aid of the assigned
supervisor. When the completed questionnaires were due for collection, the researcher met the
respondents at their usual safety meetings and expressed gratitude to the workers verbally. A letter
of gratitude was later sent to the companies together with the reports as obliged. A total of two-
hundred and eighty-five (285) questionnaires were retrieved out of the three-hundred and twenty

(320) questionnaires distributed.

3.11 Method of Data Analysis

The questionnaires were checked foremost for completeness. From this check, a total of eleven
(11) questionnaires were found to be incomplete and was therefore not valid for analysis. Two-
hundred and seventy-four questionnaires were found to be completely and hence was entered into
the statistical software for onward analysis. The data was analyzed with Statistical Package for

Social Sciences (SPSS v.20) and Partial Least Squares (SmartPLS v.3).

Descriptive statistics such as frequencies and percentages were used to describe the demographic
characteristics of the respondents and mean and standard deviations were used to describe the

continuous variables — anxiety, depression, safety compliance, participation and climate. Prior to
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the main analysis, preliminary analysis — skewness and kurtosis were conducted to ascertain the

normality of the data.

The Partial Least Squares Structural Equation Modelling (PLS-SEM) was used to test the direct
relationships between dimensions of mental health (anxiety and depression) and the dimensions of
safety behaviours (safety compliance and participation). The SEM technique offers the most
suitable and effective estimation technique for a sequence of distinct multiple regression equations
estimated concurrently (Hair et. al., 2014). It further provides the individual item loadings onto
their corresponding variables as well as permits mistakes and errors to be observed in variables
(Sarstedt et. al., 2014). The moderating role of safety climate in the relationship between anxiety
and depression and safety compliance and participation was also analyzed using the SEM in smart

PLS.

3.12 Ethical Consideration

This section clarifies the most significant facets of ethical principles and how these aspects were
integrated into this research. Wijk and Harrison (2013) mostly admit that the rights of a respondent
in a study - the right to confidentiality, privacy, anonymity and voluntary participation. The
researcher explained the rationale and objectives of the study and sought their consent before
administering the survey to the respondent. Also, they were made known that participation in the
study was voluntary and hence no respondent was forced to participate in the study. Participation
was purely voluntary. To ensure anonymity, the questionnaire was designed such that respondents
were not asked to divulge information that will appear to reveal their identity. Participants were

further assured that the data collected were meant for research purposes and that no other
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individual will have access to the research data. To this end, the researcher went to the mine site

to collect the completed questionnaires personally and have hence been kept under lock.
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CHAPTER FOUR
DATA ANALYSIS AND RESULTS PRESENTATION

4.1 Introduction

This chapter discusses the analysis of the data obtained in the survey and the presentation of the
findings as well as a discussion of the results in relation to existing literature. Descriptive statistics
— frequencies and percentages were used to describe the demographic characteristics of the
respondents. Results from preliminary analysis of data — missing data analysis, examination of
outliers, normality test which confirms that the data does not violate the assumptions of
multivariate data analysis are presented. More so, the results from the testing of hypotheses using
the PLS-SEM are discussed. The response rate of the study was 85.63 percent obtained after 274

valid questionnaires were retrieved out of the 320 questionnaires distributed.

4.2 Demographic Characteristics of the Respondents

This section presents the distribution of gender, age, educational qualification, and years in the
organization, employment type and marital status of respondents sample from the four mining
companies. The results of the demographic characteristics of the study’s respondents are presented

in Table 4.1 below;
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Table 4.1 Demographic Characteristics of the Respondents

Variable Frequency (n) Percentage (%0)
Gender
Male 247 90.1
Female 27 9.9
Age
21 - 30 years 159 58
31 - 40 years 47 17.2
41 — 50 years 40 14.6
51 — 60 years 28 10.2
Educational Level
SSCE/WASSCE 103 37.6
Diploma/HND 21 7.7
First Degree 120 43.8
Master Degree 15 55
Professional Certificate 11 4.0
Others 4 1.5
Number of Years in Organization
Less than 1 year 52 19
1- 3 years 91 33.2
4 -7 years 65 23.7
8 — 10 years 42 15.3
11— 13 years 10 3.6
14+ years 14 5.1
Marital Status
Single 161 58.8
Married 96 35
Divorced 12 4.4
Widowed 3 1.1
Separated 2 0.7
Employment Type
Contract Staff 128 46.7
Temporal Staff 53 19.3
Permanent Staff 93 34
Nature of Mine/Department
Surface Mine 274 100
Mining 257 93.8
Health, Safety & Environment 17 6.2
Total 274 100

Source: Field Data (2021)
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4.2.1 Gender of Respondents

The statistics in relation to the gender of the respondents as presented in Table 4.1 revealed that a
total of 247 representing 90.1 percent were males whiles 27 respondents representing 9.9 percent
were females. This outcome indicates that the mining industry which is characterized by the use

of heavy industrial equipment and machines is a male-dominated industry.

4.2.2 Age of Respondents

The statistics as shown in Table 4.1 show that a total of 159 respondents (representing 58%) were
between the ages of 20-30 years; 47 respondents (representing 17.2%) were within the age range
of 31-40 years; 40 respondents (representing 14.6%) were between 41-50 years and the remaining
28 respondents representing 10.2 percent were with the age range of 51-60 years. This finding

indicated that the mining industry is characterized by a youthful population.

4.2.3 Educational Level of Respondents

With regards to the level of education of respondents, the results as presented in Table 4.1 revealed
that out of the 274 participants, the majority of the respondents (156 representing 57%) have
received University or tertiary education and 103 respondents representing 37.6 percent had
received secondary education. this indicates that majority of the respondents had received some
form of formal education and thus are able to read, understand and respond to the survey

appropriately.

4.2.4 Respondents Years in the Organization
Data was collected on the number of years spent by respondents in their respective organizations.

This was to provide an overview of the working experience of respondents in their current at the
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organization. Results, as presented in Table 4.1 shows that majority of the respondents 208 which
represent 75.9 percent were in their formative years at the organization thus, have spent one to
seven years with their organizations. Though some respondents have spent a good number of years
with their companies, few (14 which constitute 5.1%) were in their prime (over 14+ years with the
mine companies). This indicates that the majority of the respondents were early-career employees

in their developing stages.

4.2.5 Marital Status of Respondents

The study sought to know the marital status of the mineworkers as it could contribute to the anxiety
and depression levels at work via the work-family conflict. The results as presented in Table 4.1
indicates that the majority of the respondents (161 which represent 58.8%) were not married with
a significant number of respondents too being married (96 representing 35 percent) were married.

This implies that some of the participants have to alternate between work and family roles.

4.2.6 Employment Type of Respondents

Against the background that companies in the mining industry employ the services of contractors
to undertake specific mining services to aid minerals production in Ghana, the study sought to find
out the employment type of respondents. The results as presented in Table 4.1 shows that majority
of the respondents were contract staff (128 which constitute 46.7%), though quite a number of the

respondents (93 representing 34%) were permanent staff.

4.2.7 Nature of Mine and Respondents Department
The study sought to ascertain the nature of mine activities in the companies. Results, as presented

in Table 4.1, shows that the companies engage in surface mine (274 respondents, 100%). The
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respondents were asked to indicate their department of operation and from the results, the majority
of the respondents (257 which constitute 93.8%) were operating from the mining department with
few others from the health, safety and environment department (17 respondents, 6.2%). This is
indicative of the fact that the participants selected purposively by the researcher actually met the

eligibility criteria discussed earlier.

4.3 Preliminary Analysis

Preliminary data analysis prior to hypotheses testing was conducted to ensure that the data did not
breach any of the assumptions of multivariate data analysis. To this end, missing value or data
analysis, examination of outliers as well as normality test were carried out to ensure that the data
conforms to the principal assumption of the structural equation modelling technique which states
that the data for modelling should be devoid of missing values, outliers and should be normally

distributed.

4.3.1 Missing Data Analysis

A missing data — which can be missing completely at random (MCAR), missing at random (MAR)
and missing not at random (MNAR) are data values that are not stored for the variable in the
observation of interest (Karanja, et al., 2013). Whereas, the missing completely at random data is
missing data not related to either the specific value which is supposed to be obtained or the set of
observed responses, the missing at random data at those missing values unrelated to the variable
under which the missing values occur, but related to other variables in the data and the missing not
at random are those missing values that are related to the variables under which they are missing
(Kang, 2013; Karanja et al., 2013). Missing data not at random must be dealt with because it can

affect the statistical analysis of the data.
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The popular approaches for dealing with missing data, not at random include listwise and pairwise
case deletions which involve the complete elimination of the responses of the case (respondent)
where the missing data was identified (Kang, 2013). Other approaches — mean substitution,
involves the calculation of the mean value of the variable and replaces the missing data with this
value and expectation-maximization which adequately estimates missing values even in non-
normal data, unlike others who generate biased estimates and precisely underestimate the standard
errors (Moss, 2009). To check for missing values, the researcher used frequencies to initially
checking for missing data. The output generated showed that there were no missing data but to
cross-checked this output, missing value analysis was conducted in SPSS which confirmed the

initial results generated by the frequencies.

4.3.2 Investigation of Outliers

One of the most important assumptions underlying structural equation modelling analysis is that
the data should not contain outliers and must be normally distributed. Consequently, an
investigation of outliers was conducted by the researcher to ensure data’s conformity to
multivariate data analysis principles or assumptions. An outlier is an extremely small or large value
of two or more variables (multivariate outlier) or a single variable (univariate outlier). Outliers
investigation was done in SPSS using histogram, stem and leaf diagram and boxplot. The results
from these tests showed that some potential outliers existed in the data as cases that were
considered as outliers were given in the boxplot. These cases were then checked with the paper
questionnaires to ensure that the responses inputted were indeed the same as the captured. Rarely,

some few responses were wrongly captured and the same were rectified. Though some of the
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outliers that were correctly captured were not deleted but those that occurred for more than two

observed variables had their entire responses deleted from the data set.

4.3.3 Test for Data Normality

In conformity with multivariate data analysis such as structural equation modelling assumption —
data should be normally distributed, data normality test is very important. This is because data
normality can affect the reliability and accuracy of the conclusions drawn from the data (Sarstedt,
et. al., 2014). Hair, et al (2014) noted further that it is a requirement in structural equation
modelling that the data should be normally distributed to prevent instances of bloated figures of
model fit measures. Subsequently and in line with the D’Agostino skewness test and the
Anscombe-Glyn kurtosis test (Oztuna, Elhan, & Tiiccar, 2006), the normality of the data was
examined. For data to be normally distributed, Tabachnick and Fidell (1996) recommended that
the absolute values of the skewness and kurtosis of the various latent variables must be between

the range of -2 and +2. The results of the normality test conducted in SPSS is presented below;

Table 4.2: Results of Data Normality

Variable Mean Std. Deviation Skewness Kurtosis
Anxiety 3.38 1.137 -.213 - 775
Depression 3.29 1.110 -.149 -424
Safety Compliance 4.43 .650 -1.306 1.156
Safety Participation 4.40 .879 -1.547 1.062
Safety Climate 3.96 .607 -416 -1.486

Source: Field Data (2021)
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The results in Table 4.8 show that the skewness and kurtosis values obtained for the latent variables
fell between the rule of thumb of -2 and +2 as postulated by Tabachnick and Fidell (1996) which
indicates that the data set was normally distributed and fit for structural equation modelling and

other multivariate data analysis.

Prevalence of Anxiety and Depression among Study’s Respondents

The study sought to assess the prevalence of mental health conditions in the mining industry.
Comparing the mean values, the study found anxiety and depression to exist in the mining industry
through self-reported anxiety symptoms were higher (M = 3.38) than self-reported depression

symptoms (M = 3.29). The details of the prevalence rate are presented in Table 4.3 below;

Table 4.3: Prevalence of Anxiety and Depression among Study’s Respondents

Variable/ Anxiety Depression
Responses Frequency (n) Percentage (%) Frequency (n) Percentage (%0)

Mean 3.38 3.29
Never 44 16.1 56 20.4
Sometimes 28 10.2 47 17.2
Much of the time 153 55.8 131 47.8
Most times 31 11.3 24 8.8
All the time 18 6.6 16 5.8
Total 274 100 274 100

Source: Field Data (2021)

From the table, the majority of the respondents (153 which constitute 55.8%) reported that they
were anxious much of the time within the past few weeks before the data collection. Similarly, 131
respondents representing 47.8 percent reported that they were depressed much of the time within
the past few weeks prior to the data collection. Though a number of the respondents indicated that

they had never been anxious or depressed (n = 44 & n =56) for anxiety and depression respectively,
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some mine workers also indicated they have been anxious and depressed all the time (n = 18 which

constitute 6.6% & n =16 which constitute 5.8% respectively).

4.4 Structural Equation Modelling Analysis
The structural equation modelling analysis technique that was used to analyse the data for the
current study has two components, the measurement model — which relates to item loadings; and

the structural model — which relates to path coefficient measures.

4.4.1 Measurement Model

The use of a measurement model helps the researcher to determine how well the various items
load unto the main latent variable (Sarstedt & Cheah, 2019). The researcher used a confirmatory
factor analysis (CFA) to determine the factor loadings of each item unto their respective variables
in an attempt to validate the developed constructs adopted. The choice of the confirmatory factor
analysis allowed the researcher to assess the unidimensionality of the scales, purify individual
items as well as examined the construct validity among study variables. The CFA model was
developed using the variables of the study — anxiety and depression (dimensions of mental health),
safety compliance and safety participation (dimensions of employee safety behaviours) and safety
climate. A careful study of the initial model fit measures was relatively unimpressive as some
items loadings unto their main variable did not meet the recommended threshold of 0.7 and above
as recommended by Hair et al (2014). In line with their recommendation, the items that did not
meet the aforementioned threshold were deleted in an attempt to boost the model fit indices.
Consequently, six items — items 2, 4, 7, 8, 9, 10 (SC2, SC4, SC7, SC8, SC9, SC10) of safety
climate were deleted. The other items of the other constructs met the threshold and were therefore

kept for further analysis as presented in Figure 4.1 below;
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Figure 4.1: The Final CFA (Measurement) Model with Standardized Loadings
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Validation Test of the Measurement Model

The model fitness test was conducted to assess whether the model fits the data or otherwise.
Numerous statistical tools (fit indices) - chi-square, Standardized Root Mean square Residual
(SRMR) and Normed Fit Index (NFI) are available in smart PLS. The chi-square unlike the SRMR
and NFI are mostly used for large samples (Henseler & Schuberth, 2020) whiles the other
aforementioned fit indices were good for the relatively small sample of the current study. In that
line, the SRMR and the NFI values were considered in interpreting the model fitness. For a
proposed model to be considered fit, Hu and Bentler (1999) suggested that an SRMR value of 0.08
or less was acceptable. A less than 0.08 value for SRMR also meant that the model was not mis-
specified (Henseler, Ringle, & Sarstedt, 2015). Similarly, Bentler and Bonett (1980) asserted that
a model is considered fit if the NFI value lies between 0 and 1. The more the closeness of the NFI
to 1, the better the fit (Dijkstra & Henseler, 2015). The results of the model fitness analysis are

presented in table 4.3 below;

Table 4.4 Model Fitness Indices

Fit Indices Threshold Authors Final CFA Model
<0.08, excellent; (Henseler et al., 2015; L. Hu
SRMR .08-1, acceptable & Bentler, 1999) 0.071
>0.7, excellent; (Bentler & Bonett, 1980;
NFI 0.7-1, acceptable Dijkstra & Henseler, 2015) 0.833

Source: Field Data (2021)

The results of the CFA model fitness analysis presented in Table 4.4 showed that the

conceptualized model was fit to the data as the SRMR value of 0.071 and the NFI value of 0.833

met the various threshold criteria above mentioned.
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Reliability and Validity

The Cronbach alpha, composite reliability and the Average Variance Extracted (AVE) were
computed to assess the reliability of the scale items. This was to ensure that the scales adopted for
the study would yield consistent results on recurrent trials. Prior to the reliability analysis, the
researcher examined the factor loadings of the items estimating the reflective construct. The items
that met the recommended threshold of 0.7 (Hair et al., 2014) were maintained and the others were
deleted. Conventionally, the Cronbach alpha values — which should be 0.7 or more have been used
to determine the reliability of measurement scales (DeVellis, 2003). However, in using the PLS-
SEM for analysis, Hair et al (2014) recommended that the composite reliability values should be
used to interpret the measurement scale reliability. This is because, the composite reliability does
not assume the same item loadings for different items and does not consider the number of items
being evaluated (Hair et al., 2014). They recommended further that for a scale to be considered

reliable, the composite reliability should be at least 0.7.

The validity of the measurement scale was assessed to ascertain whether the scales actually
measured what it intended to measure. Specifically, the construct validity — the measure of the
degree to which the scales sufficiently measure the theoretical concept that it was designed for was
assessed using the convergent validity and discriminant validity (Henseler & Schuberth, 2020).
Whereas the convergent validity measures the extent to which different scales concur to the
measurement of the same construct, the discriminant validity measures the extent to which
different assessment methods diverge in the measurement of the different constructs (Henseler et
al., 2015). To assess the convergent validity, the average variance extracted values for the research

variables were examined. Fornell and Larcker (1981) posit that in order for a construct to exhibit
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convergent validity, the average variance extracted should be a minimum of 0.5. The results of the

reliability analysis and the convergent validity are presented in Table 4.5 below;

Table 4.5 Assessment of Reliability and Validity of Retained Items

Variable Factor Cronbach Composite Average Variance
Loadings Alpha Reliability Extracted

ANX1 0.717

ANX2 0.847

Anxiety

ANX3 0.957 0.901 0.921 0.746

ANX4 0.916

DEP1 0.850

DEP2 0.947
Depression DEP3 0.923 0.930 0.949 0.824

DEP4 0.908

SCOM1 0.822

SCOM2 0.873

Safety

Compliance SCOM3 0.936 0.899 0.930 0.768

SCOM4 0.872

SPAR1 0.791

SPAR2 0.821

Safety

Participation SPAR3 0.861 0.857 0.902 0.698

SPAR4 0.867

Y 0.764

SC3 0.764
Safety SC5 0.785 0.807 0.870 0.626

Climate SC6 0.848

Source: Field Data (2021)
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The results from the reliability and convergent validity show that the factor loadings of the retained
items met the recommended threshold of 0.7 with the highest item loading being 0.957 (ANX3).
Similarly, the scales used were proven to be reliable as the composite reliability values for all the
variables exceeded the recommended minimum value of 0.7 with the highest being 0.949
(depression). More so, the data was free from discriminant validity problems as the average

variance extracted values were 0.5 or more with the highest being 0.824 for depression.

Fornell-Larcker Criterion for Discriminant Validity

The Fornell-Larcker procedure for examining discriminant validity was employed to assess
whether the research variables were exhibiting discriminant validity or otherwise. In their view,
Fornell and Larcker (1981) suggested that for a scale to have discriminant validity, the square root
of its average variance extracted of the latent variable is greater than the squared correlation
coefficient between the latent variables. The results of the Fornell-Larcker criterion for
discriminant validity are presented in Table 4.6 below which indicated that the scales were

discriminately valid.

Table 4.6 Fornell-Larcker Standard for Discriminant Validity

1 2 3 4 5
1. Anxiety 0.864
2. Depression 0.795 0.908
3. Safety Compliance 0.003 0.121 0.877
4. Safety Participation 0.200 0.184 0.362 0.863
5. Safety Climate 0.165 0.254 0.435 0.557 0.791

Source: Field Data (2021)
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4.4.2 Correlation Analysis among Study Variables
A correlation analysis was conducted to examine the linear relationship among study variables.
The results of the Pearson r correlation coefficient computed in SPSS are presented in Table 4.7

below;

Table 4.7 Pearson’s Correlation Matrix of the Study’s Variables

Variable 1 2 3 4 5 6 7 8

1. Gender 1

2. Age 056 1

3. Years in Organization 037 7057 1

4. Anxiety 027 .031 .066 1

5. Depression I OOG"BENEEOS: | 7GE™ N

6. Safety Compliance 022 . .028.¢ .147 -.168" -225" 1

7. Safety Participation 078 114 046 -.171" -318™ .680™ 1

8. Safety Climate 014 006 .019 -146" -265" .127° .143" 1
**_ Correlation is Significant at 0.01 *. Correlation is Significant at 0.05

Source: Field Data (2021)

The results of the correlation analysis show that there was a significant negative relationship
between mineworkers mental health (anxiety and depression) and their safety behaviours (safety
compliance and participation). Specifically, anxiety had a low negative association with safety
compliance (r = -.168, p < 0.01) which indicates that an increase in mine workers anxiety will
result in a reduction in safety compliance. Similarly, anxiety had a low negative relationship with
safety participation (r = -.171, p < 0.01), indicative of the fact that a reduction in the depression

levels of mineworkers will motivate them to participate in safety activities. Also, depression had
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a moderate negative relationship with safety compliance (r = -.225, p < 0.01) which indicates that
an increase in the depression level of mineworkers will lead to a reduction in their safety
compliance behaviours. More so, depression had a negative relationship with safety participation
(r=-.318 p < 0.001) which also mean that a reduction in mine workers depression will encourage
them to participate in safety activities like attendance to safety meetings and taking safety
initiatives. Safety climate had a significant positive relationship with mineworkers safety
behaviours (safety compliance and participation). Precisely, there was a positive relationship
between safety climate and safety compliance (r = .127 p < 0.05) and safety participation (r = .143
p < 0.05) which indicate that a good safety climate will energize mine workers to engage in safety
behaviours and whiles a relatively poor safety climate will reduce safety compliance and

participation among mine workers.

Hair et al (2014) opined that a correlation coefficient of 0.90 or more between variables signifies
considerate multicollinearity between them. As shown in the correlation matrix, there is an
absence of multicollinearity among the research variables because none of the correlation between
the variables was more than 0.90. For demographic variables such as age and gender to be used as
control variables in a model, there should be a significant relationship between such variables and
the dependent variables (Kothari, 2004). In the current study, gender had weak and insignificant
(r=.022 & r =.078, p > 0.05) relationship with safety behaviours and age had a similar results (r
=.028 & r=114, p > 0.05). On the basis of the weak correlation among the demographic variables
(age and gender) and the dependent variables (safety compliance and participation), these variables

were not used as controls in the model.
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4.4.3 Structural Model Analysis

The assessment of the measurement model for normal fit indices and the reliability of the variables
as well as the divergent and discriminant validity of the construct was to ensure that the various
assumptions of multivariate data analysis were not violated. Certified with the results from the
various tests, the structural model as shown in Figure 4.1 previously was assessed. In the said
figure, the amount of variance (R?) in the dependent variables (safety compliance and safety
participation) is accounted for. The individual contributions of the various independent (anxiety
and depression) and the moderating (safety climate) variables given by the path coefficient were

also presented in the figure.

To assess the significance and the path effect level in the structural model, bootstrapping was
conducted to generate the t-values of the various path coefficient estimated. The bootstrapping in
PLS-SEM is a nonparametric procedure that allows the testing of the statistical significance of
various results such as R? values, Cronbach’s alpha and the path coefficients (Kock, 2018). The
results from the bootstrapping enabled the researcher to assess the actual and factual statistical
significance of the effect of anxiety and depression on safety compliance and participation as well
as the moderating effect of safety climate. To undertake this, a ten percent statistical significance
level (p < 0.10) was set as the benchmark. This meant that, when the p-value of any of the estimates
was greater than 0.10, such estimates were considered to be statistically insignificant. The results

of the structural model as well as the various bootstrapping statistics are summarized in Table 4.8.
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Table 4.8: Path Coefficients Results with their bootstrap values and ‘T’ Values

Path Original Sample Standard T  Statistics P
Sample Mean Deviation (|JO/STDEV|)  Values
(O) (M) (STDEV)

Anxiety ---> Safety Compliance -0.140 -0.141 0.115 1.659 0.098

Anxiety ---> Safety Participation -0.064 -0.065 0.115 1.596 0.111

Depression ---> Safety Compliance -0.106 -0.104 0.136 3.906 0.000

Depression ---> Safety Participation -0.129 -0.128 0.121 4.796 0.000

Safety Climate ---> Safety Compliance 0.440 0.441 0.094 4.700 0.000

Safety Climate ---> Safety Participation 0.421 0.393 0.058 7.264 0.000

Moderation

Anxiety*Safety Climate ---> Safety  0.148 0.146 0.188 1.899 0.058

Compliance

Anxiety * Safety Climate---> Safety  0.051 0.049 0.128 1.922 0.155

Participation

Depression*Safety Climate ---> Safety  -0.586 -0.582 0.111 4,937 0.000

Compliance

Depression * Safety Climate ---> Safety  -0.416 -0.415 0.130 3.840 0.000

Participation

Source: Field Data (2021)

The results of the PLS-SEM as presented in figure 4.1 showed that, anxiety and depression together
with safety climate accounted for 43.1 percent variance in mine workers safety compliance
behaviours (R? = 0.431). Similarly, the independent variables together with the moderating
variable accounted for a 29.4 percent variance in mine workers safety participation behaviours.
This indicates that changes in mine workers safety behaviours can be as a result of changes in their
mental health as well as the nature of the safety climate present in their respective companies. The
effects of the dimensions of mental health (anxiety and depression) on the dimensions of safety

behaviours (safety compliance and safety participation) are further discussed in the next sub-

section.
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4.5 Testing of Hypotheses

H1: Anxiety will have a significant negative effect on safety compliance.

The first hypothesis tested anxiety as a predictor of mineworkers safety compliance behaviours.
From the results, anxiety had a significant negative effect on mineworkers safety compliance (B =
-0.140, t-statistics = 1.659, p < 0.10). This indicates that mineworkers safety compliance

behaviours was negatively predicted by anxiety hence H1 was accepted.

H2: Anxiety will significantly predict safety participation negatively.

The second hypothesis of the study was to examine the impact of anxiety on mineworkers safety
participation behaviours. The results showed that though mine workers safety participation
behaviour was negatively predicted by anxiety, the result was not statistically significant ( = -
0.064, t-statistics = 1.596, p > 0.10). The insignificant level of this estimate meant that the

researcher failed to accept the second hypothesis of the study.

H3: Depression will have a significant negative effect on safety compliance.

The next hypothesis was to assess the significant negative effect of depression on safety
compliance. The results obtained indicated that depression had a significant negative effect on
mineworkers safety compliance behaviours (B =-0.106, t-statistics = 3.906, p < 0.000). This meant
that depressed mine workers are less likely to engage in safety compliance behaviours.

Consequently, H3 of the study was accepted.

H4: Depression will significantly predict safety participation negatively.
Hypothesis four of the study tested depression as a predictor of mineworkers safety participation

behaviours. The results revealed that depression had a significant negative effect on mineworkers
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safety participation behaviours with the original sample (B = -0.129), statistics (t = 4.796) and
significant level (p < 0.000). This is indicative of the fact that mineworkers safety participation

behaviours was predicted negatively by depression and hence H4 was accepted.

H5,: Safety climate will moderate the relationship between anxiety and safety compliance.

The hypotheses of the study tested whether safety climate moderates the relationship between
anxiety/depression and safety compliance/participation. Specifically, this hypothesis tested the
moderating role of the relationship between anxiety and safety compliance behaviours. The results
showed that safety climate had a significant effect on the relationship between anxiety and safety
compliance (f = 0.148, t-statistics = 1.899, p < 0.10). As shown in Figure 4.2 below, poor safety
climate worsen the negative effect of anxiety and mine workers safety compliance behaviours. The
result of the interaction effect further indicate that when mine workers are anxious but perceive
that their organization is concerned about their safety, then they will be motivated to comply with

safety rules and regulations. Consequently, H5a was accepted.
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Figure 4.2 Moderation effect of safety climate on anxiety-compliance relationship

Anxiety * Safety Climate

Safety Compliance
[EEN
ol

Worse Anxiety Improved Anxiety

= G0o0od Climate -——Poor Climate

Source: Field Data (2021)

Hb5y: Safety climate will moderate the relationship between anxiety and safety participation.

This hypothesis examined the moderating role of safety climate on the relationship between
anxiety and mine workers safety participation behaviours. The results showed that safety climate
had no significant effect on the relationship between anxiety and safety participation (B = 0.051,

t-statistics = 1.922, p > 0.10). Thus H5p was rejected.

H5.: Safety climate will moderate the relationship between depression and safety compliance.
The current hypothesis tested whether safety climate moderates the relationship between
depression and safety compliance. The results revealed that safety climate had a significant effect

on the relationship between safety compliance and mine workers anxiety levels (fp = 0.586, t-
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statistics = 4.937, p < 0.000). As shown in figure 4.3 below, a good safety climate mitigates the

adverse effect of depression on safety compliance behaviours and hence H5; was accepted.

Figure 4.3 Moderation effect of safety climate on depression-compliance relationship

Depression * Safety Climate

Safety Compliance
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(@) ]

Depressed Less Depressed

= G00d Climate ==Poor Climate

Source: Field Data (2021)

H5q: Safety climate will moderate the relationship between depression and safety participation.
The final hypothesis of the study tested the moderating effect of safety climate on the relationship
between depression and safety participation of mineworkers in Ghana. The results revealed that
safety climate had a significant effect on the relationship between depression and mine workers
safety participation behaviours (B = 0.416, t-statistics = 3.840, p < 0.000). The interaction effect
as shown in figure 4.4 shows that the negative impact of depression on mineworkers safety

participation behaviours is mitigated by a good safety climate. Consequently, H54 was accepted.
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Figure 4.4 Moderation effect of safety climate on depression-participation relationship
Depression * Safety Climate
4.5
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Source: Field Data (2021)

In summary, the above statistical results show that anxiety had a significant negative effect on
safety compliance but not participation while depression had a significant negative effect on
mineworkers safety compliance and participation behaviours. More so, safety climate moderates
the relationships between all exogenous variables and endogenous variables except for the
relationship between anxiety and safety participation whose results was not significant. The results

from the testing of hypotheses are summarized in Table 4.9.
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Table 4.9: Summary of Research Results on the Hypothesized Relationships

Hypothesized Relationships Statistical Results Outcome
H1: Anxiety ---> Safety Compliance Negative effect Significant
H2: Anxiety ---> Safety Participation Negative effect Insignificant
H3: Depression ---> Safety Compliance Negative effect Significant
H4: Depression ---> Safety Participation Negative effect Significant
H5a: Anxiety * Safety Climate ---> Safety Compliance Moderation effect Significant
H5p: Anxiety * Safety Climate---> Safety Participation Moderation effect Insignificant
H5¢: Depression * Safety Climate ---> Safety Compliance Moderation effect Significant
H54: Depression * Safety Climate ---> Safety Participation  Moderation effect Significant

Source: Field Data (2021)

4.6 Discussion of Research Findings

This section discusses the results of the study in relation to previous findings documented in
literature about the impact of anxiety and depression on safety compliance and participation
behaviours and the moderating role of safety climate on anxiety-safety behaviours and depression-
safety compliance and participation relationships. To begin, the study sought to examine the
prevalence of anxiety and depression symptoms among mineworkers in Ghana. The study found
mild to moderate anxiety symptoms among mineworkers in accordance with McHorney and Ware
(1995) scale of mental health. A total of 212 representing 77.3 percent mine workers responded in
affirmative to the self-reported anxiety symptoms. This indicates that anxiety is prevalent in mine
workers as mining companies need to institute employee assistance programs to reduce the
negative impact of anxiety on organizational safety outcomes. This finding is consistent with
(Bowers, et al., 2018) assertion that anxiety symptoms exist among people who find themselves at

98



workplaces that are prone to the occurrence of accidents and workplace injuries. The prevalence
of anxiety in mine workers supports others studies that found anxiety symptoms among their
respective study’s respondents (Considine et al., 2017; Sayers et al., 2019). In accordance with
McHorney and Ware (1995) mental health scale, the study found mild to moderate depression
symptoms among mine workers. Of the 274 mine workers who participated in the study, 202
workers representing 73.8 percent responded in affirmative to the self-reported depression
symptoms. This indicates the prevalence of depression among mineworkers which is consistent
Ohrnberger, Fichera and Sutton (2017) suggestion that depression symptoms are predominant in
the population. More currently, Asare-Doku et al (2020) asserted that in the mining industry, the
commonest form of mental illness was anxiety and depression, a view that is supported by other

researchers (Hulls et al., 2020; Tynan et al., 2018).

The mining industry is an industry that is characterized by a lot of physical hazards and dangerous
chemicals that mineworkers are expected to work with coupled with high job demand and exposure
to high risk to injuries (Douine et al., 2018). This contributes to the feeling of impending danger
to occur at the workplace which increases the anxiety levels of mineworks. Feeling tenses, worried,
restless and impatient attributable to high job strains and long shift of work in the mines contributed
greatly to the anxiety levels of mine workers. The study also found the majority of respondents
(128 representing 46.7%) to be contract staff and given the job insecurity with contact works (Salas
et al., 2015), mineworkers depression levels were increased. When an individual screens for
anxiety, there is a greater possibility of the person showing depression symptoms (Weaver et al.,
2018) which supported the study’s finding of mild to moderate anxiety and depression symptoms

in mine workers.
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The first objective of the study was to examine the impact of anxiety on safety compliance and
safety participation behaviours. To achieve this objective, two hypotheses were formulated and
tested empirically. The first hypothesis was tested to assess the impact of anxiety on mineworkers
safety compliance behaviours. The results of the study indicated that anxiety has a significant
negative impact on mineworkers safety compliance behaviours. This means when mineworkers
continue to be anxious, restless and nervous, they tend not to comply with safety rules, regulations
are procedures. The feeling of anxiousness may be accompanied by the inability of mine workers
to control issues happening around them (Suls & Bunde, 2005) which affects their ability to
function properly in the organization including the compliance of safety rules. The significant
negative impact of anxiety on safety compliance among mine workers is consistent with the
findings of previous studies (Calderwood et al., 2018; Cheng & Mccarthy, 2018; Nauman et al.,
2019) which established that compliance with safety rules and regulations are declined in anxious

employees but predominant among less anxious workers.

However, the findings contradict other studies (Evans et al., 2021; Yokozawa et al., 2021) which
found a positive impact of anxiety on safety compliance behaviours. In their view, when
mineworkers become tenses as a result of any perceived threat or danger, they tend to comply with
safety rules and regulations in an attempt to prevent such danger from harming them. The negative
impact of anxiety on safety compliance behaviours may be attributed largely to the age of mine
workers. The correlation matrix showed a positive relationship between age and safety compliance
though the relationship was insignificant. The study found the majority of the respondents (159
which constitute 58%) to be with the age range of 21 — 30 years and given the youthful nature of
the population, there is a greater tendency to ignore safety rules mainly due to youthful exuberance,

curiosity in finding new ways to doing things, peer influences and lack of proper understanding of
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safety rules and how these rules help to prevent workplace accidents and incidents (Evans et al.,

2021; Mcphee et al., 2019).

The second hypothesis was tested to examine the impact of anxiety on mineworkers safety
participation behaviours. Though the study found a negative impact of anxiety on safety
participation behaviours, the effect was insignificant. This means being anxious, impatient, tense
and nervous may not necessarily lead to not participate in safety activities and initiatives. Being
nervous for example about how to operate a new machine at that workplace may even motivate
the employees to participate in safety training as a means to learn how to operate the said machine.
However, workers can withdraw from safety activities such as attendance to safety meetings and
briefings, discussion of safety issues with supervisors and performing a voluntary task to help

improve workplace safety when they feel restless, impatient and anxious.

The negative impact of anxiety on safety participation behaviours provides evidence to support
other research findings (Mccarthy et al., 2015; Ng et al., 2019; Wang et al., 2018; Zhang et al.,
2018) who have established that anxiety promotes unethical behaviours, deviant or unsafe
behaviours and counterproductive work behaviours whiles anxiety demoralize employees to
engage in safety citizenship behaviours and safety participation behaviours. The findings however
contradicted the findings of few studies that found a positive impact of anxiety on safety
participation behaviours (Knowles & Olatunji, 2021; Yokozawa et al., 2021). According to studies
that found a positive effect of anxiety on safety participation and as previously mentioned, they
view safety participation behaviours as those behaviours that will help the workers to stay alert

and prevent any harm from occurring to them.
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The norm of reciprocity propounded by the social exchange theorists (Blau, 1964; Cropanzano &
Mitchell, 2005) argues that social exchange in the organization should involve the reciprocity of
good gestures for good gesture and when one party receive a bad treatment, the party is expected
to reciprocate in the like manner. In line with this assertion, when organizational processes,
systems and procedure seeks to reduce anxiousness among the mineworkers, mine workers are
expected to reciprocate by engaging in safety compliance and safety participation behaviours.
Similarly, when organizational systems, procedures and processes ignore the mental health and
safety needs of the workers, mine workers are expected to reciprocate this treatment by
withdrawing from safety activities and initiatives and non-compliance with safety rules and
regulations. Deducing from the findings that anxiety had a negative impact on mineworkers safety
compliance and participation behaviours, it is argued that the systems, processes and procedures

in the participating mining companies ignored the safety needs and mine workers anxiousness.

The second objective of the study was to examine the impact of depression on safety compliance
and safety participation behaviours of mine workers. To achieve this objective, two hypotheses
were formulated and tested empirically. The third hypothesis tested to assess the impact of
depression on safety compliance behaviours found that depression had a significant negative effect
on mineworkers compliance behaviours. This means that when mineworkers are depressed,
downhearted, and moody and have very low spirits towards work, compliance with safety rules
and regulations are likely to decline. On the other hand, when organizational factors and job
demand factors interplay to improve upon or reduce the depression levels of mineworkers, safety
compliance behaviours can be guaranteed. Also, if the organization seeks to ignite compliance
with safety rules, regulations, procedures and ensuring that miners work safely, then reasonable

actions should be taken to reduce depression among workers.
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The negative impact of depression on safety compliance behaviours are consistent with findings
in previous studies (Beseler et al., 2013; Lerner et al., 2010; Woo et al., 2011) which found that
compliance with safety regulations and the procedure is enhanced when employee depression is
improved. In their views, higher levels of depression are associated with low compliance with
safety rules whereas lower levels of depression are associated with greater compliance with safety
rules and regulations. This finding however contradicts (Funayama et al., 2013) claim that
depressed employees tend to comply with safety rules to avoid the negative consequences of non-

compliance.

The next hypothesis tested to examine the impact of depression on safety participation behaviours
found that depression had a significant negative impact on mineworkers safety participation
behaviours. The study found that withdrawal from the attendance of safety meetings, the
unwillingness of workers to discuss safety problems with their supervisors and reduced
commitment to engage in voluntary tasks to help improve workplace safety were rampant when
workers self-reported that they were depressed. The significant negative impact of depression on
safety participation support evidence documented in the literature (Alroomi & Mohamed, 2021;
Wang & Gorenstein, 2014; Weaver et al., 2018) which found that safety participation behaviours
and citizenship behaviours in employees could be improved when their depression level is
improved. This finding however disputes the claim that when employees are depressed, they
participate in safety behaviours in an attempt to revive their interest in performing those activities

that they enjoyed doing in the past (Katz et al., 2020).

The significant negative effect of depression on safety compliance and safety participation
behaviours can be attributed to some demographic factors — age, years in the organization and the

gender of workers. As indicated earlier, the study’s respondents were characterized by the youthful
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population as the majority of the respondents were within the age range of 21-30 years. This age
bracket is characterized by curiosity, disregards safety rules due to youthful exuberances and
greater peer influences (Mcphee et al., 2019) which ultimately affects their levels of compliance
with safety rules, standards, procedures and regulations. Similarly, male workers are less likely to
report mental illness and to seek treatment due to their muscular nature (Considine et al., 2017)
which affect their ability to concentrate at work, comply with safety rules and procedures,

participate in safety-related activities and remain productive at work.

The current study found that the majority of the respondents were male (247 which constitutes
90.1%) and against the background that male workers hardly report mental illness and seek the
appropriate professional assistance, it was not surprising that the study found a negative impact of
anxiety and depression on mine workers safety compliance and participation behaviours. Also, the
correlation matrix revealed a positive relationship between the number of years spent with the
organization (working experience) and safety compliance and participation behaviours. This
means that the more the number of years’ people spend with the organization, the more they stay
committed to the organization and the more they engage in safety behaviours. The study found
that majority of the respondents were early-career individuals who have spent 1-3 years with their
respective organizations (n = 143; 4.2%). It was therefore not surprising that given the positive
relationship between working experience and safety compliance and participation and against the
background that the majority of the respondents were early-career individuals, anxiety and

depression had a significant negative impact on mineworkers safety behaviours.

The negative effect of anxiety and depression on safety behaviours revealed that within the context
of the social exchange theory’s norm of reciprocity, the organizational processes, procedures and

systems ignored the safety needs and mental wellbeing of mineworkers which necessitated the
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non-compliance with safety procedures, regulations, rules, standards and the intentions of miners
to work safely as well participate in safety activities, attend safety meetings and undertaking safety
initiatives. Contrary, if the organizations have taken reasonable actions to improve the anxiety and
depression states of mine workers through employee assistance programs and early diagnosis and
treatment of anxiety and depression, mine workers would have reciprocated by using all the safety
equipment to do their job, use correct safety procedures to undertake their job, attend safety
briefings and meetings, discuss safety problems with supervisor more frequently and participate

in safety programs and initiatives.

The final objective of the study was to assess whether safety climate moderates the relationship
between anxiety and depression and safety compliance and safety participation. To this achieve
this objective, four hypotheses were formulated and tested empirically. The first of the four
hypotheses tested the moderating role of safety climate on the relationship between anxiety and
safety compliance and found that the interaction effect of anxiety and safety climate had a
significant effect on mineworkers safety compliance behaviours. This means that a good safety
climate which is demonstrated by management commitment to safety, safety communication,
safety training and safety leadership mitigates the negative effect of anxiety on safety compliance
behaviours. This further illustrates that though employees may be anxious, however when they
perceive that their management is committed to their safety needs which reassures them of
management determination to improve workplace safety, then mine workers will comply with

safety rules, regulations and standards.

The second of the four hypotheses tested the moderating role of safety climate on the relationship
between anxiety and safety participation behaviours. Though the study found some form of

moderation, the effect was not significant thereby concluding that safety climate does not moderate
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the anxiety-safety participation relationship. Drawing from these findings, it is argued that anxious
employees mostly perceive danger to occur and are mostly on the look to engage in those
citizenship behaviours that will help to eradicate or minimize the harmful impact of the perceived
hazard. Consequently, anxious employees will not assess the climate conditions before acting
meaning that regardless of the safety climate conditions, conscious efforts will be made to
participate in safety activities to avoid any danger from occurring. These findings are consistent
with earlier studies (Amponsah-Tawiah et al., 2020; Schwatka & Rosecrance, 2016; Smith &
Dejoy, 2014; Smith et al., 2019) that have documented a positive effect of safety climate on
employees safety compliance behaviours and provided support for the claim that safety climate
help to strengthen the positive effect of other variables such as organizational culture and
leadership styles on safety behaviours and help to mitigate the negative impact of other variables
such as job stress, anxiety, depression and general mental illness on employees safety compliance

and participation as well as safety citizenship behaviours.

The final two hypotheses tested the moderation effect of safety climate on the relationship between
depression and safety compliance and participation behaviours. The findings supported the
formulated hypotheses as safety climate moderated the relationship between depression and safety
compliance and the depression-safety participation relationship. These results indicate that mining
companies should endeavour to improve upon their safety climate by addressing promptly, the
safety needs of their workers, providing safety leadership and creating, maintaining and staying
committed to safety issues that the workplace. These actions if fully in place reassure workers that
their organization is committed to their safety needs and will take any safety-related challenge
seriously and so even if they are depressed or anxious, they will still engage in safety behaviours.

This finding provides support for the growing body of knowledge (Hulls et al., 2020; Lyu et al.,
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2018; Shin et al., 2015) that is an important construct that can help to buffer the relationship
between positive work and organizational factors and safety behaviours in employees is safety

climate.

Arguing from the norm of reciprocity as explained by the social exchange theory (Mitchell et al.,
2012), when organizational systems and procedures cause the anxiety and depression states of
workers to deteriorate yet the same system seeks to address the safety concerns of the employees
and have demonstrated their commitment to creating a conducive and safe working environment,
employees will reciprocate their management commitment to the creation of a safe working
environment by complying with safety directives and regulations as well as engaging in safety
citizenship behaviours. This provides support for the findings of the study that safety climate

moderate the mental health-safety behaviours relationship.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter of the study presents the summary of the research findings in relation to the research
objectives and questions. The chapter also highlights the conclusions that can be drawn from the
findings as well the implications of the research findings to practice (management of mining
companies in Ghana), policy and implications for future research. The concluding section of the
chapter also presents the various recommendations put forward by the researcher based on the

findings of the current study.

5.2 Summary of Findings

The increasing number of reported cases of occupational injuries and accidents are a source of
worry to many organizations in Ghana mainly due to the fact that the ergonomic implications of
workplace accidents and injuries are excruciating (Agyekum, et al., 2020). In the Ghanaian mining
industry, the cost of accident compensations coupled with the loss of productive work hours as
well as work-related diseases emanating from accidents and injuries at the workplace violate the

zero tolerance for unsafe behaviours agenda being pursued by mining companies.

Mineworkers compliance with safety rules and regulations and active participation in safety
initiatives and activities which could be improved through a good safety climate and enhancing
mine workers mental health will contribute to reducing workplace accidents and injuries and
increase the awareness and adherence to zero tolerance for unsafe behaviours agenda. To this end,
the current study investigates the impact of mental health on employee safety behaviours whiles
examining whether safety climate moderates the relationship between mental health and safety
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behaviours. Specifically, the study sought to assess the impact of anxiety and depression
(dimensions of mental health) on mineworkers safety behaviours (safety compliance and safety

participation) whiles examining the moderating role of safety climate on these relationships.

Grounded in the social exchange theory, the study adopted a quantitative research approach with
an explanatory cross-sectional survey research design. The population of the study comprised of
mineworkers from four mining companies - selected using the stratified sampling technique. Based
on Miller and Brewer (2003) formula for determining sample size, two-hundred and seventy-four
(274) mineworkers from each participating company were purposively selected to participate in
the study. Responses were obtained from participants through a structured questionnaire which
was later inputted in the statistical package for social sciences (SPSS v.20). The data was extracted

to conduct the partial least square structural equation modelling using smart PLS (v.3).

Consistent with the findings of previous studies, the mining industry can be considered a male-
dominated industry. This is evident due to the fact that the majority of the study’s respondents
(90.1%) were males. The study also found that majority of the respondents (46.7%) were contract
workers which affirms the assertion that most mining companies in Ghana employ the services of
contractors to provide mine services to aid minerals production. The results of the study revealed
that currently in Ghana, most mining companies engage in surface or open-pit mining as all
respondents (100%) indicated that their respective companies engage only in surface mining which
is characterized by open mining activities. There was evidence from the findings of the study to
suggest that anxiety and depression were prevalent in the Ghanaian mining industry. The findings
suggest that 55.8 percent of the respondents’ self-reported anxiety symptoms much of the time

which was relatively higher than self-reported depression symptoms (47.8 percent).
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The first objective of the study sought to examine the impact of anxiety on safety compliance and
safety participation. Prior to the structural equation modelling to examine the impact, the result
from the correlation coefficient showed a significant negative relationship between anxiety and
safety compliance and participation. This means that when the management of mining companies
take concrete steps to minimize the anxiety levels of mineworkers, safety compliance and
participation will be enhanced. On the other hand, if the anxiety of mineworkers keeps on
deteriorating every now and then, mineworkers engagement in safety compliance and participation
will reduce. Further analysis with the structural model using the path coefficient and the bootstrap
indicated that anxiety had a significant negative effect on safety compliance ( =-0.140, t-statistics
= 1.659, p < 0.10) thus anxiety accounted for 14 percent variations in mine workers safety
compliance behaviours. Though the study found a negative effect of anxiety on safety participation
(B = -0.064, t-statistics = 1.596, p > 0.10), it only accounted for an insignificant 6.4 percent
variance in mine workers safety participation behaviours. The results are consistent with the social
exchange theory which basically states that based on the norm of reciprocity if the organization
influences its employees positively, the employees shall reciprocate these positive influences by

engaging in positive work behaviours.

The second objective of the study was to examine the impact of depression on mineworkers safety
compliance and participation behaviours. Consequently, the second research question was what is
the impact of depression on safety compliance and safety participation? To answer this question,
the path coefficient, the bootstrap results as well as the “T” statistics from the structural equation
modelling were used to assess the impact of depression on safety compliance and safety
participation. Preceding this analysis, the correlation coefficient was used to explain the direction

of the relationship between safety compliance and participation and depression. The results
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showed a significant negative relationship between depression and safety compliance and
participation of Ghanaian mineworkers. This means that to induce safety compliance among
mineworkers, their depression levels must reduce drastically. Similarly, if the management of
mining companies expect their workers to undertake safety initiatives and participate in safety
activities, they should ensure that their employees are not depressed or moody. The results of the
correlation analysis further indicate that depressed mined workers are most likely to withdraw

from safety compliance and participation activities.

From the further analysis in the structural equation modelling, depression was found to have a
significant negative impact on safety compliance (8 = -0.106, t-statistics = 3.906, p < 0.000) which
is indicative of the fact that depression accounted for a 10.6 percent in mine workers safety
compliance behaviours. Similarly, depression was also found to impact safety participation
negatively and significantly (p = -0.129, t statistics= 4.796, p < 0.000). This shows that a 12.9
percent variations in mine workers safety participation behaviours can be attributable to

depression.

The final objective of the study was to examine the moderating role of safety climate on the
relationships between anxiety and depression and safety compliance and safety participation. To
achieve this objective, four hypotheses relating to the moderating role of safety climate were tested.
The study found that safety climate moderated the relationship between anxiety and safety
compliance but did not moderate the relationship between anxiety and safety participation. This
means that the negative effect of anxiety on safety compliance is weakened by a good safety
climate such that though anxiety affects safety compliance negatively, the presence of a good

safety climate will mitigate the negative effect of anxiety on safety compliance.
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The study also found that safety climate moderated the relationship between depression and safety
compliance. Yet again, the negative effect of depression on mineworkers safety participation
behaviours was moderated by safety climate. These results revealed that the negative effects of
depression on mineworkers safety compliance and safety participation behaviours are strengthened
by a poor safety climate. This further illustrates that a poor safety climate characterized by a poor
value of safety by management of mining companies will enhance the negative effect of depression

on mineworkers safety compliance and participation behaviours.

5.3 Implications of the Study Findings

The findings of the study contribute to knowledge in three different ways. First, the findings
contribute to the growing body of knowledge about mental health, its dimensions and its impact
on individual-level factors by highlighting the prevalence of anxiety and depression in the
Ghanaian mining industry. This study further illustrated the impact of anxiety and depression on
mineworkers safety compliance and safety participation behaviours. The implication of the
research findings to theory also suggested the mechanisms through which the negative impact of
anxiety and depression on safety compliance and safety participation behaviours could be
mitigated. The final implication of the study to existing knowledge lies in its ability to use the
social exchange theory to predict the impact of the dimensions of mental health and safety

compliance and safety participation behaviours.

The research findings provide an understanding to management of mining companies about the
prevalence rate of mental iliness among the population particularly mining workers and the need
to develop drastic measures to assist employees with mental health challenges. Due to the male

domineering nature of the mines, efforts should be made to detect and diagnose mental illness
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earlier in an attempt to assist employees with mental illness to reduce the prevalence rate. Given
the adverse effect on mental illness of safety compliance and safety participation behaviours as
found in the study, efforts should be made by practitioners and management of companies in the
Ghanaian mining industry to endeavour to mitigate the negative effect of mental illness on safety
compliance and participation behaviours. The findings of the study further suggested the
mechanism through which the negative impact of mental illness on safety behaviours could be
lessened. The found safety climate as a good avenue that management can utilize to lessen the
negative effect of mental illness on safety behaviours. The findings provide useful insights such
as safety leadership, safety communication and safety training as important constructs in the
workplace safety climate construct to enhance safety behaviours in an attempt to reduce workplace

accidents, injuries and near misses.

Finally, the findings of the study have implications for policy particularly, how policymakers
should consider incorporating mental health care into the primary health care delivery due to the
fact that workers find it a bit difficult to walk into isolated mental health care to assess treatment
for mental health challenges. Policymakers should also consider legislation that will oblige
organizations to also integrate mental health care and absorb some of the cost of mental illness
treatment. These measures will contribute greatly to reducing mental ill-health at the workplace

and the general population at large.

5.4 Conclusions
Mental health has evolved as an important construct to influences mine workers safety compliance
and safety participation behaviours. To reduce accidents, workplace injuries as well as near misses

at the workplace, mines workers are admonished continually to comply with safety rules at all
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times and participate fully in safety activities such as attendance to safety briefings before work
commences each working day. Safety briefings are conducted daily before the commencement of
the day’s work with the primary aim of reminding mine workers of the need to take reasonable
steps to ensure that the mine site is safe for all at all times. The mining industry which is driven by
a target achieving environment expect all mine workers to achieve their daily targets amidst
adhering to all safety requirement. This tends to put a lot of strain on these workers coupled with
the need to attend to family issues that affect the mental wellbeing of mine workers. Consequently,
the current study sought to examine the impact of mental health on mineworkers safety behaviour

whiles assessing the moderating role of safety climate.

Extant literature underscores the importance of safety behaviours in minimizing workplace
accidents, injuries and fatalities. Whereas the focus of mining companies have been on the physical
aspects of health and safety in accidents prevention, concrete steps should be taken to assess the
impact of the other aspects of health and safety on mineworkers safety behaviours to foster a better
discussion of health and safety. Extant literature demonstrates that dimensions of mental health
such as anxiety and depression have an impact on employee safety compliance and participation
behaviours. More so, a good safety climate has been found to mitigate the impact of anxiety and
depression on employee safety compliance and participation behaviours while a poor safety
climate on the other hand buffers the impact of mental health on mineworkers safety behaviours.
In effect, the researcher postulated that the various dimensions of mental health will significantly
predict mine workers safety compliance and participation behaviours. Also, safety climate was
hypothesized to moderate the relationship between the dimensions of mental health and mine
workers safety behaviours. Empirically, the study found anxiety to be a significant predictor of

mineworkers safety behaviours but safety participation. The study also found depression to be a
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significant predictor of mineworkers safety compliance and participation behaviours. Taking into
account that mineworkers that screened for anxiety and depression concomitantly withdraw from
safety compliance and participation behaviours, management of mining companies are to invest in
the mental health of their workers to improve their mental health conditions and get them to comply
with safety requirements and participate in safety activities to reduce workplace accidents, injuries

and fatalities.

The study also found safety climate to moderate the adverse effect of anxiety and depression on
safety compliance and participation of Ghanaian mine workers. This signals the fact that though
systems and procedures in the organization can worsen the anxiety and depression state of mine
workers, a relatively good safety climate — mines workers perception of their organization’s value
for safety can lessen the negative impact of anxiety and depression on mineworkers safety
behaviours. This further affirms the researcher’s position that to ensure mentally healthier workers
are determined to continually engage in safety compliance and participation behaviours to reduce
workplace accidents, organizations must create a workplace that is safety conscious. Thus,

concrete efforts should be made to create and maintain a good safety climate.

5.5 Recommendation

5.5.1 Recommendations for Practice and Policy

In line with the findings of the study, the researcher made the following recommendations

1. Thereis a need for mining companies in Ghana to start thinking about the development of
industry-specific policies on mental health independent of the policies on health and safety

primarily to foster an improvement in the mental health conditions of mineworkers. If the
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development of entirely new policies that are industry inclined will take a relatively long
period, the researcher recommends the review of current policies on health and safety to
include a critical review of current mental health processes within their organizations.

. Against the background that the mining industry is known for its male dominance,
management of mining companies should develop employee’s assistance programs in
mental health that will seek to identify and address mental health challenges among their
workers as they are less likely to report mental health problems. Work-related issues such
as bullying, harassment, mass casualties and road traffic accidents tend to affect the
aversion state of mine workers. Consequently, companies should develop assistance
programs that will address the anxiety and depression levels of mine workers as the
aforementioned events unfold.

. Whilst efforts are being made to develop employee assistance programs to address work-
related mental health challenges, the researcher recommends the all-encompassing scope
of the assistance program to cover other non-work related issues that are likely to affect
the mental health of mineworkers. For example mineworkers that have marital issues or
facing divorce challenges or others that are bereaved need to be talked to. This will help in
preventing such issues from affecting their anxiety and depression states.

The establishment of a mental health department comprising of industrial and/or
organizational and clinical psychologists will be critical in ensuring the improvement in
the mental health conditions of mineworkers. This will signal the organization’s
commitment to the mental health of their workers and the readily available professionals

to talk whenever any mine worker is challenged mentally.
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5. Depression was found as the larger influencer of mineworkers safety compliance and
participation behaviours. Consequently, the researcher recommends that mining companies
should pay critical attention to the cost of depression highlighted earlier in the study.

6. The creation of a good safety climate perceived through safety leadership, safety
communication, safety training and safety commitment is vital in ensuring mine workers
safety compliance and participation behaviours. The researcher recommends therefore that
mining companies should intensify their safety communications activities in attempt to
create a good safety climate to mitigate the adverse effect of anxiety and depression on
mineworkers safety behaviours.

7. Finally, the researcher recommends a national dialogue on the whole concept of mental
health in mining to discuss its prevalence in the country at large and mining companies in

particular and puffer solutions to this menace.

5.5.2 Study Limitation and Direction for Further Studies

Using the cross-sectional survey research design, the current study collected data from mine
workers of four mining companies at one point in time. This did not afford the researcher an
opportunity to assess the changes in responses of research participants as a result of changes in
time. Consequently, future research could collect data at different time periods (longitudinal) on
the current study variables to assess the effect of time on the relationships between the study’s
constructs. Also, the study adopted two dimensions of mental health —anxiety and depression that
limit the understanding of mental health on mineworkers safety compliance and participation

behaviours. To broaden the understanding of the impact of mental health on mineworkers safety
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behaviours, other dimensions of mental health such as positive affect, behavioural control and job

security could be studied to examine their impact on safety compliance and participation.

Arguing from a positivist research paradigm and a quantitative research approach, the current
study collected numeric data to establish the relationships between the dimensions of mental health
and the dimensions of mineworkers safety behaviours. This made it impossible for the researcher
to probe further to identify the underlying causes of these relationships. Consequently, a future
researcher can replicate the current study using a mixed-method or a more detailed study using the
qualitative approach to assess the underlying causes of the relationships between the research
variables. Owing to the fact that the current study collected data only from the mining industry,
the findings of the study can only be generalized to mine workers of this industry and so future
research could replicate the current study in different industries in Ghana in order to provide a
better understanding of mental health issues in Ghana. Finally, the current study examined the
impact of the dimensions of mental health on mineworkers safety compliance and participation
behaviours. However, future studies could examine the reverse causality between the research
variables to assess whether the mineworkers engagement in safety compliance and participation

affects their mental health.
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APPENDIX

UNIVERSITY OF GHANA BUSINESS SCHOOL

DEPARTMENT OF ORGANISATION AND HUMAN RESOURCE MANAGEMENT

RESEARCH QUESTIONNAIRE

This questionnaire is designed to assist the researcher to make an objective assessment on the title:
“The Impact of Mental Health on Employee Safety Behaviours: the Moderating Role of Safety
Climate ”. This exercise is essentially academic. Your response is of utmost importance and as
such your answers would be treated with the utmost confidentiality. You may contact me on

emmanuel.amoako661@amail.com or 0541737142 if you need any further clarification. Thank

you.
SECTION A: DEMOGRAPHIC INFORMATION
Please answer by ticking “"" in the box beside your choice
1. Gender: L1 Male 1 Female

2. Age (years): [JUnder21 []21-30 []31-40 [J41-50 []51-60
1 Above 60

3. Educational qualification: []1SSCE/WASSCE [1Diploma/HND [—Ist Degree
Masters [[ltorate [CJofessional Cd_Jicate  Other 1

If other, please SPECITY .uvui . i i e et et

4. Number of years in organization: ] Less than 1 year [_11-3years [] 4-7years
8-10years[ ] 11-13 yearr ] 14+ years []

5. Marital Status: []Single [JMarried [JDivorced [JWidowed [JSeparated
6. Employment Type: [] Permanent Staff [ Temporary Staff [ Contract Staff
7. Work Schedule: []Shift Worker [ Regular Worker [1 Contract Worker

1 Part-time
If other, Please SPECIEY ..u.uui i e

8. Nature of Mine: [ Underground [ Surface Mine

9. Department 0f OPeration: .........oviuiiiuieett ittt e e e aeeeiaeenneeanaas
137


mailto:emmanuel.amoako661@gmail.com

SECTION B: MENTAL HEALTH

Please indicate your response to the following statements by circling an option from 1 (Never)
to 5 (All of the time)

Never

Some of the time

Much of the time

Most of the time

All of the time

1

2

3

4

5

Anxiety

My job has made me a very nervous person in the past few weeks

My job has made me felt tense in the past few weeks

My job has made me anxious or worried in the past few weeks

BAIWIN|F-

My job has made me felt restless, fidgety, or impatient

A

NINININ
WWwlw
Al

oo o1 o1

Depression

My job has made me felt downhearted in the past few weeks

My job has made me to have very low spirits

My job has made me feel depressed in the past few weeks

AWIN|F-

My job has made me moody or brooded about things

S

NN NN
WWwlw
AN

oo o1 ol

SECTION C: EMPLOYEE SAFETY BEHAVIOURS

Please indicate your response to the following statements by circling an option from 1
(Strongly Disagree) to 5 (Strongly Agree)

Strongly Disagree

Disagree Neutral Agree

Strongly Agree

1

2

4

5

Safety Compliance

I use all the necessary safety equipment to do my job

I use the correct safety procedures for carrying out my job

I ensure the highest levels of safety when | carry out my job

AWIN|F

I always comply with the safety standards and procedures

PR
NN N[N
w|lw|w|w
I IR IR

oo oo

Safety Participation

| attend safety meetings and briefings

| voluntarily perform tasks that help to improve workplace safety

| promote the safety program within the organization

AIWN|F-

| frequently discuss safety problems with my superiors

PR e
N[NNI
w|w|lw|w
Al PS

o1jlo o1 o1
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Please indicate your response to the following statements by circling

SECTION D: SAFETY CLIMATE

(Completely disagree) to 5 (Completely agree)

an option from 1

Completely Disagree Disagree Neutral Agree

Completely Agree

1 2 3 4

5

Safety Climate

1 | My supervisor says a good word whenever he sees a job done |1 |2 |3 |4 |5
according to the safety rules.

2 | My supervisor seriously considers any worker's suggestions for |1 |2 |3 |4 |5
improving safety

3 | My supervisor approaches workers during work to discuss safety |1 |2 |3 |4 |5
ISSues.

4 | My supervisor gets annoyed with any worker ignoring safety rules, |1 |2 |3 |4 |5
even minor rules.

5 | My supervisor watches more often when a worker has violated some |1 (2 |3 |4 |5
safety rule.

6 | As long as there 1s no accident, my supervisor doesn't care howthe |1 |2 |3 |4 |5
work is done

7 | Whenever pressure builds up, my supervisor wants us to work faster, |1 |2 |3 |4 |5
rather than by the rules

8 | My supervisor pays less attention to safety problems than most other |1 |2 |3 |4 |5
supervisors in this company

9 | My supervisor only keeps track of major safety problems and |1 |2 |3 |4 |5
overlooks routine problems

10 | Aslong as work remains on schedule, my supervisor doesn'tcarehow |1 |2 |3 [4 |5

this has been achieved

THANK YOU ONCE AGAIN FOR YOUR TIME.
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