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Abstract: The mining environment is hazardous for worker’s health. It can affect the mental health,
triggering symptoms and diseases, such as anxiety, job stress, depression, sleep disorders, mental
fatigue and other. The aim of this study was to describe and analyze the scientific literature about
the mental health in mine workers and to summarize the findings. The method used was scoping
review. The principal outcomes were the following: evidence in the last 12 years in the topic was
focused in four themes 1) Psychological problems & personal factors (38.2%); 2) Psychosocial
problems & health related factor (23.6%); 3) Well-being (21.1%) and 4) Physical problems &
organization factors (17.1%). Several affections, symptoms, characteristics or disorders were
inquired about mine worker’s mental health, such as job strain, unsafety experiences, poor quality
of sleep, non-subjective well-being, job unsatisfaction, social-relations conflict, risk of accidents and
injuries, musculoskeletal disorders (MSDs), substance abuse, dangerous working conditions and
demanding job organization, and so on. For those factors, Mining could expose to serious mental
health problems to a part of their workers. It’s necessary to deepen the elaboration of international
policies and carry out more scientific research and suggestions to make programs on the topic.
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Introduction

The mining work has been identified as one of the most
hazardous environment for the work activity that exist
around the worldV. It’s defined as a high load work, fea-
tured with risky conditions and organization systems that
involve long distances from workers residences, high
demand due shift work schedules and job strain related to
compliance the business aims. The available literature has
detailed that these characteristics can severely affect the
worker’s safety and health, causing diseases, disabilities
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and even death.

Regarding these negative consequences, the literature
has highlighted that the mine workers could develop differ-
ent ailments and health complications, both physical and
mental, which are linked with physical risks, such as dust
exposure?, high temperatures®, high altitude?, noise and
vibrations environment®, chemical substances and heavy
metals®, injuries and accidents”; likewise with the psycho-
social risks, such as high job demand®, psychological dis-
tress”, shift work schedules'?, distance and isolation with
respect to the family'?, hostile legal environments, aggres-
sive employers, outsourcing'?.

Owing to the existence of both kind of risks at mining
work (physical and psychosocial), the world research in the
theme has characterized some typical occupational diseas-
es, for instance respiratory illnesses, such as silicosis, tu-
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berculosis, asthma'®, pulmonary edema and Acute Moun-
tain Sickness'?; cardiovascular illnesses, such as heart
disease', high blood pressure'®; musculoeskeletal disor-
ders'”; some types of cancer, such as lung cancer'® and
prostate cancer'”; mental disorders, for instance, job stress,
anxiety and depression®”, sleep disorders and fatigue.
These are serious indicators of the perilous environment
where they work, which can develop suffering experiences
and downgrade the mine worker’s health.

The above mentioned, not only reduces the health status
of workers, also affects the mining organization. In the
study conducted by Nakua et al?V, they found that 265
miners (25.8% of all miners surveyed) reporting injuries
during the past year. This resulted in equal to overall inci-
dence rate of 19.67 injuries per 200,000 hours worked and
almost 26.9% to 35.8% of the cases presented moderate or
Additionally,
Widanarko et al.*? affirmed that the presence of Low Back

severe absence at work, respectively.
Symptoms (LBS) increased the odds of reporting reduced
activities (odds ratio, OR: 4.42, 95% CI: 3.18-6.15) and
absenteeism (OR: 4.74, 95% CI: 3.32-6.77); estimated
around 805 days lost due to LBS in a year reduced the com-
pany’s productivity by USD 209,300 and USD 200 million
in national annual productivity.

According to Street et al®®, job stress was associated
with an average of 33.6% work impairment and $45,240.70
(SD = 30,655.26) in productivity costs per employee and
workers feeling stressed ‘all of the time’ four week before
reporting the highest productivity costs (M = $75,337.16;
SD = $47,379.12). Other mental health problems, like the
fatigue and sleep deprivation can decrease the focus and
attention to tasks®® and augment the risks of accidents?
which rise in long working hours, i.e., irregular shift
work?®. The accidents in mining can be fatal. As an exam-
ple, in 2018 the Chilean mining registered one of the high-
est amount of days lost in average for work accidents (36.9
days lost average) and in 2017 showed a growth in fatalities
(9.0 workers dead from 100,000 protected), both quantities
in respect to the national statistics®”.

Consequently, it’s important to know how the worker’s
health is affected by mining and, hence, correctly manage
the associated factors. A good tool on the matter is the sum-
marized literature. In the last decade, some published liter-
ature reviewed in the topic centered at lost-time injury®®;
exposure to silica dust and risk of lung cancer®; stomach
cancer mortality of workers exposed to asbestos*”; heat and
it’s impacts to safety and health®), the adverse effects of
work at altitude and acclimatization process'?; sexual and
reproductive health’?; other types of cancer, allergies and
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respiratory diseases®®.

However, the literature related to miner’s mental health
has been more constrained and shallower. It highlights two
articles as examples. The first one is the report of Basu et
al ¥, it emphasizes on the study’s findings that half of the
participants reported feeling nervous or stressed “some-
times” and cortisol signs of chronic stress and pointed out
the association between stress and adverse outcomes like
cardiovascular disease, acute myocardial infarction, in-
flammation, hypertension, inadequate nutrition and alco-
hol/drugs consumption. The second one is the study of
Bauerle et al.*® focused on fatigue at mining and they de-
scribed the factors associated, such as FIFO system (fly-in-
fly-out) impoverish the quality of rest, lack of sleep affects
the cognitive outcomes (i.e. reaction time), longer shift
work shortens the leisure time, childcare and household ac-
tivities.

Despite the results, both literature reviews show limita-
tions. The first one briefly addressed on the matter, and the
second one only paid attention to fatigue factors. For that
reason, the need for a more general literature review arose.
In order to summarize the evidence, to help knowing about
the mental health related problems at mining work and to
bridge the existing gap in literature review on the theme,
this study presents the results of scoping review on mental
health in mine workers across the world.

Methods

The research question was What evidences have been
produced regarding mental health of mine worker across
the world? The aim of this study was to describe and ana-
lyze the published scientific literature about the mental
health in mine workers and to summarize the findings. The
method used was scoping review as suggested by Arksey &
O’Malley®®. The reason for using that is associated to the
three purposes argued by Pham et al.>” because the focus of
the present study was 1) to map the body of literature on a
topic area (mine worker’s mental health); 2) To include a
major range of design and methodologies on studies with
no interest in the effectiveness of the interventions (see in-
clusion criteria); and 3) seek to provide a descriptive over-
view of the material and findings without critically apprais-
ing individual studies or show synthesis at the risk of bias
(see Results).

Strategies for identifying relevant studies

It was search only studies published in scientific journal
indexed in the following electronic databases: WOS (Web

Industrial Health 2021, 59, 343-370



MENTAL HEALTH IN MINEWORKERS

of Science), SCOPUS, SCIELO and BVS (Biblioteca Vir-
tual de Salud). These databases contain many articles rela-
tive to the aim of this study. Regarding to realism and
enough limit of time, the period of years revised were from
2008 to 2019. The quest was undertaken during august
2019.

The keywords used to find the registers were: “Mental
health AND miners* mining”; “Mental diseases AND
“Mental disorders AND miners*

mining”; “Stress AND miners* mining”; “Depression AND

miners* mining”;

miners* mining”; “Anxiety AND miners* mining”; “Satis-
faction AND miners* mining”; “Occupational risk AND

99, 66

miners* mining”; “Occupational diseases AND miners*
mining”; “Well-being AND miners* mining”; “Workload
AND miners* mining”; “Shift work AND miners* mining”;
“Sleep disorders AND miners* mining”; “Suffering AND
miners* mining” and “Workplace violence AND miners*
miners”. The same keywords were used too, but in Spanish.
In total, 2,604 articles were found in English, whereas just

35 in Spanish.

Study selection process

The material located was downloaded and saved in RIS
format. Then, it was included in Collaboratron platform
(see https://collaboratron.epistelab.com/), removed the du-
plicates and so as to 1,266 abstracts of documents were
maintained. Two researchers read the abstracts and decided
(yes or no) if the article entered to whole review or was
excluded. After that, the selected records were shared in a
common folder in Mendeley Desktop v. 1.19.4 to case the
reading and notes. A total of 113 articles were finally com-
pletely checked.

Inclusion criteria

The articles incorporated fulfilled this inclusion criteria:
primary studies or secondary data analysis; available as full
read and written in English or Spanish; documents that uti-
lized quantitative or qualitative methods and other design
(i.e. case report) and showed these characteristics of quali-
ty: research problem correctly described, aims, description
of method, well set forth the procedure with clear/concise
results and an adequate discussion of them. At last, the doc-
uments that presented these features were excluded: narra-
tive or systematic reviews; essays, short communications;
books or chapter of books; proposals or assessments of in-
terventions; wrote in other languages and inaccessible for
reading and notes.
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Results

Forty articles were included by inclusion criteria and rel-
evance with the aim of this review. Fig. 1 summarized the
search and selection procedure. Charting the data (see
Table 1) was recorded as follows: Authors, year of publica-
tion, aim, study location, mining activity, aims, variables
assessment, methods/design, instruments, sample. The data
about results and conclusions were charting in Table 2.

Regarding to data charting form, 10 articles (25%) were
carried out in Australia; nine (22.5%) in China; six (15%)
in Chile; four (10%) in South Africa; 2 (5%) in India. In
similar quantities (1=2.5%), the rest of documents located
in Perti, Ghana, Serbia, Canada, Brazil and Poland. Two
studies (5%) included participants from 2+ countries.

About the mining activity, 16 (40%) studies focused on
coal mining. Of these, nine (22.5%) considered Chinese
coal miners; four (10%) Australian coal miners; Serbian,
Brazilian and Indian miners in equal numbers (1=2.5%).
On the other hand, three (7.5%) articles centered in copper
mining; specifically, two (5%) in Chilean copper miners
and one (2.5%) in Indian. Meanwhile, in the same propor-
tions (2=5%), other studies focused on gold (Chilean and
Ghanaian miners), metal (Australian and Polish miners),
platinum (Australian and South African miners) and two
mining activities (silver-gold and copper-nickel miners).
One document (2.5%) approached the diamond mining
(South African miners) as well as another in the quarry/
sandstone mining (Indian miners). A relevant amount
(11=27.5%) of documents non-specified mining activity.

In another field, the measured variables in the studies
were varied. For that reason, it was grouped in 17 variables.
Along with it, these variables were organized in four themes
(see Fig. 2) in such way that it summarized the highlighted
data. Around the 38.2% of the studies approached the
theme Psychological problems & personal factors. Inside
this category, mental diseases or symptoms (e.g. depres-
sion, anxiety, burnout), job stress (e.g. distress, job strain)
and sleep quality/fatigue (i.e. sleep disorders and fatigue)
were the most evaluated in the documents. Besides, a
23.6% of the studies focused on the theme Psychosocial
problems & health related factors. The variables Psychoso-
cial risks (such as job demand, effort/reward imbalance,
work-life conflict, etc.); Interpersonal relations (e.g. family
and friend relations, workplace relations) and other vari-
ables (such as segregation, racism, HIV (Human Immuno-
deficiency Virus), suicidal attempts, obesity, cancer experi-
ences, disaster experiences, gender discrimination at
workplace) were the most analyzed.
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Fig. 1. Summary of search and selection procedure.

Furthermore, a 21.1% of the documents inquired into the
theme Well-being. The variable Subjective Well-being was
the most studied, followed by Job satisfaction and Quality
of life. Lastly, a 17.1% of the articles deemed variables ac-
cording to Physical problems & organization factors. They
tended mostly to investigate the shift work incidences (i.c.,
FIFO/DIDO systems and work schedule); organization’s
variables (e.g. management, environment, organizational
commitment, workplace factors); Injuries and Safety at
work (i.e. injuries, safety environment and safe behavior).

On the other hand, most of the studies (35=87.5%) used
quantitative designs. From them, the majority used

cross-sectional design (70%); followed by longitudinal
(12.5%); retrospective case control and quantitative sec-
ondary data analysis in the same percentages (2.5%). Then,
there were studies that employed descriptive qualitative
(7.5%) and exploratory sequential design (5%). In turn,
many studies non-specified the sampling strategies (35%);
whereas other did. These used convenience sampling
(32.5%); stratified sample (cluster-randomly) (17.5%);
simple random (10%); matched pair sample and census
method in the same frequencies (2.5%). Thus, the range of
participants in quantitative design was from 19 to 3,068 in-
dividual; whilst in qualitative design was 10-11 individual.

Industrial Health 2021, 59, 343-370
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Mental health

— Well-being

Fig. 2. Themes and variables grouped.
Source: Own elaboration.

In the first case, the average ages declared waved between
31.5 to 55+ years. In the second one, the age range was for
20 to 73 years.

Descriptive analysis about the themes

According to the former four themes (see Fig. 2), the
studies that included variables above the Psychological
problems & personal factors presented findings related to
psychological symptoms and diseases, job stress, sleep
quality and associated disorders, neuropsychological dete-
rioration and personality traits. For instance, Ansoleaga &
Toro*® researched on the relation between the psychosocial
risks and depressive symptoms in copper workers. They
used the demand-control model of Karasek & Theorell; the
effort-reward model of Siegrist and the Organizational Jus-
tice model of Moorman as theorical base into the inquiry
problem construction. As well as they applied the
EQCOTESST along with two questions from PRIME-MD
for depressive symptoms and K6 scale for distress. Similar-
ly, Garrido & Hunt* researched on the relations between
job stress and other factors (e.g. work organization, depres-
sion and anxiety symptoms and well-being). They defined
job stress according to Karasek and Siegrist model, but ap-
plied their own scale named Cuestionario de Organizacion
del Trabajo (COT) to evaluate it. Also, they used HADS

——  Psychological problems & personal factors

——  Physical problems & organization factors
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Job stress
Mental diseases or symptoms
Sleep quality/fatigue
Personality traits
Neuro-psychologial deterioration

Psychosocial risks
Interpersonal relations

—— Psychosocial problems & health related factor ————

OH/drug/tobacco consumption
Other variables

Quality of life
Subjective well-being
Job satisfaction

Injuries
Organization’s variables

Safety at work
Muscoloeskeletal disorders/pain
Shift work

scale for assessment anxiety and depressive symptoms.

Other samples of the theme are the studies of Corral et
al®, Liu & Chen*", Manic et al*? and Joaquim et al.*
The first one approached on neurological and neuropsycho-
logical deterioration due to the mercury exposure. They
used the neurological examination and neuropsychological
evaluation of depressive symptoms with BDI-II scale, au-
ditive, visual memory, visoconstruction and visuopercep-
tion with REY complex figure and executive functions with
WCST. The second one evaluated the depressive symptoms
within the highly risky and stressful working. They as-
sessed depressive symptoms with CES-D scale, effort-re-
ward imbalance with ERI-OC scale, stressful working with
OSI-R and other variables gauged, i.e. work characteristics
and work-family. The third one focused on the evaluation
of burnout with CBI scale, depressive symptoms with
PHQ-9 and the proactive coping with PCI. Finally, the
fourth one evaluated depressive and anxiety symptoms
with BDI-II and Beck Anxiety Inventory (BAI), psycho-
logical capital with PCQ-12 scale and sleep quality with
PSQI-BR.

About the sleep quality/disorders and personality traits
variables, it stands out the studies of Paul*¥ and Legault et
al® Paul* studied the role of negative personality traits,
such as negative affectivity, impulsiveness, risk taking and
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depression, on the injury risks, safe work behavior and job
stress. They used own questionnaire with three-point Likert
scales for measuring the variables of personality traits. Le-
gault et al.*® researched on cognitive impairment, sleep
disorders, reaction time and executive functions related to
heat conditions on shift work schedule. They used the
BRIEF-A scale for measuring executive functions, actigra-
phy and sleep log for sleep behaviors, PVT-B for reaction
time, attention and focus and core temperature for heat ex-
posure.

About the Psychosocial problems & health related fac-
tors theme, the studies researched on psychosocial risks,
interpersonal relations, OH/drug/tobacco consumption and
other variables. For example, Amponsah et al.’ and
Moscicka et al.’® inquired on psychosocial risks. The first
one related to the physical and psychosocial risks with the
worker’s safety experience. Amponsah et al.”> used the In-
ternational Labour Organization (ILO) concept to define
the psychosocial risks along with what is supported by
Karasek (job demand, decision latitude and social support)
and Siegrist (intrinsic effort, extrinsic effort, and reward).
Finally, they used COPSOQ short version along with phys-
ical hazards scale that included following variables: mine
gas, fires, excessive noise, heat stress, poor visuality and
dusty conditions. Then, the study of Moscicka et al.”® com-
pared the level of psychosocial risks among industrial
workers (one of these were the miners). They defined psy-
chosocial risks supported by European Agency for Safety
and Health at Work (EU-OSHA), and used the PRS scale to
assess it.

Moreover, the study of Torkington et al.>” investigated
the impacts of FIFO (fly-in fly-out system) on interpersonal
relation, specifically, the family life, relationship and part-
ner support. They used the semiestructured interview, in
order to ask about wether FIFO systems impacts their lifes
and how. In a similar way, McLean® researched about the
impact in the interpersonal relation, with the difference that
they worked with resident participants (non fly-in fly-out).
She used the semiestructured interview for asking about the
benefits of non FIFO system.

Besides, Tynan et al.®” deepens in the substance use and
problems related in coal miners. They used the AUDIT Test
to measure the hazardous or harmful drinking and asocciat-
ed it with the current health history, illicit drug consump-
tion and workplace factors (such as commute type, years
working in mining, employment category, etc.). Corral et
al*” also centered on smoking and alcohol habits as it in-
fluences on the neuropsychological scores.

According to other variables measured in the theme,

JPIZARRO et al.

Jackson et al.’? pointed out the role of adverse accultura-
tion on well-being throughout the differences among black
and white miner’s experiences. They used scales for mea-
suring the mainstream domain (i.e. mainstream segregation
demands, perceived discrimination and subtle racism), eth-
nocultural domain (individual separation acculturation and
perceived co-ethnic separation at work), psychological and
socio-cultural acculturation outcomes (PSI and Work Suc-
cess Scales). On another concern, McPhedran & De Leo®”
described the psychiatric characteristics and stressful life
events related to the attempts and death by suicide. They
used the secondary data analysis of Queensland suicide
register to compare the suicide behaviors and death of
miners with other occupations.

In another theme, the studies of Well-being approached
on Quality of life (QOL), Subjective well-being and Job
satisfaction. Yu et al.*® defined QOL according to World
Health Organization (WHO) and measured it in miners
with/without pneumoconiosis. They used the WHO-
QOL-BREF for that. Gow et al.>® defined Health-Related
QOL supported on Lorenz et al. They assessed the compar-
ison of QOL in miners with/without HIV and used the
AQOL (Mark 2) for HR-QOL, EQ-5D for health outcomes
and HUI 3 for health status and generic health.

Meanwhile, Subjective Well-being was studied by Li et
al.®. They used the concept of Tay & Diener to comprise
the subjective well-being (i.e. life evaluation, positive feel-
ings and negative feelings) and to make their own scale
from it. Then, they related the subjective well-being with
the unsafe behavior. Han et al.™” used the QOL definition
by Skevington ef al. and Liu et al. and researched on the
comparison in QOL values between underground/ground
miners. For that, they employed the SF-36 scale.

Lastly, Job satisfaction was studied by Masia & Pie-
naar*®). They related the job satisfaction with the safety
compliance. Also, they used the definition of job satisfac-
tion from Hellgren, Sjoberg and Sverke. According to this,
job satisfaction is a positive emotional state based in orga-
nizational and dispositional factors. For that reason, they
employed the Job Satisfaction questionnaire of Hellgren,
Sjoberg and Sverke in their research.

Finally, regarding the Physical problems and organiza-
tion factor s theme, the variables included were the follow-
ing: injuries, muscoloeskeletal disorders/pain, organiza-
tion’s variables (e.g. organizational commitment, working
characteristics, environmental conditions, management,
etc.) and shift work (i.e. FIFO/DIDO, commuting time,
etc.). For instance, Cui et al.*” associated the individual-re-
lated factors (such as living habits, obesity, sleep distur-
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bances, etc.), job-related factors (i.e. work conditions,
hours of work, length of shift work, etc.) and injurie risks.
Deng et al.® studied on the relationship between musculo-
skeletal disorders (MSDs) and personality traits, distress,
and accidents proneness. They used the MSDs question-
naire, Eysenck Personality questionnaire (EPQ) and
SCL-90 to assess the psychological distress. Yu et al.®® re-
lated mental fatigue and cognitive bias with the safety par-
adox (i.e., emergent by shift work systems). They ap-
proached the phenomenon on the managers and the
consequences in the management performance. The mental
fatigue reduced the frequency and standard of inspection, it
became dangerous for the miners due to the lack of super-
vision of their safety compliance. James et al.”" related job
stress with workplace factors (such as, employment status,
current role, number of years in mining, FIFO/DIDO
system, etc.) They used the K10 for measuring the distress
and own questionnaire about the workplace variables
(mainly occupational and workplace characteristics).
Pelders & Nelson™ assessed the commuting time related to
fatigue. Despite mentioning that commuting time and fa-
tigue could be related, the study did not find that relation.

Discussion

The purpose of this study was to describe and analyze
the published scientific literature about the mental health in
mine workers and to summarize the findings. For that
reason, it reviewed 12 years of several literature about re-
search on mental health in mine workers across the world.
In the period analyzed, most of the articles reviewed were
associated to report results about coal miners (40%), fol-
lowed by copper miners (7.5%). A considerable number of
reports (27.5%) didn’t specified the type of mining activity.

On the other hand, the results suggesting that the scope
of research centered in four themes: 1) Psychological prob-
lems & personal factors; 2) Psychosocial problems &
health related factors; 3) Well-being 4) Physical problems
& organization factors.

The first theme was the most highlighted. Some studies
approached on symptoms and psychological-related prob-
lems. For instance, job stress, depressive symptoms, anxi-
ety, sleep disorders were announced in the results reviewed.
These findings could be related that mining is a part of the
industrial sector. In this, the literature has indicated that
workers can develop depressive disorders (see Tran et
al.’"), moderate-high job stress (see Hoboubi et al.’®), sig-
nificative level of anxiety (see Rao & Ramesh™), sleep dis-
orders or problems related (i.e. insomnia, sleepiness, fa-
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tigue, overweight, obesity, breathing-related problem) (see
Uehli et al ).

In these studies, some findings suggested (e.g. Carlisle &
Paker®®; Loudoun et al.*”; Ahmad®¥; Li et al.™) that young
mine workers, marital status, monthly income or educa-
tional level is related to psychological problems. That is
concordant with the study of Pavi¢i¢ et al.®) where they
support that young workers industrial sector had more anx-
iety and depression compared with other. Also, the results
are concordant with the following: the study of Mojtabai et
al®?, concluded that marital status has been related to
mental health disorders, specifically divorce status; with
the study of Syrén et al.®¥ that discussed significant associ-
ation between incomes and reversed depression, personali-
ty traits (i.e. extraversion and neuroticism) and psycholog-
ical well-being; and the study of Niemeyer et al.®¥, which
indicated that depressive symptoms increased in groups
with low educational level and lesser psychological re-
sources. Finally, on neuropsychological deterioration by
chemical exposure, the results of Corral et al.*” were asso-
ciated with the study of van den Bosch & Meyer®® who
mentioned that mercury exposure disturbed neurotransmis-
sion and could cause depression and increase the suicide
risk.

Concerning the second theme, the articles focused on
psychosocial risk at work, interpersonal relations, con-
sumption of substances and other health-related variables.
Some studies related the psychosocial risks at work with
mental health problems (e.g. Ansoleaga & Toro*®; Ampon-
sah et al’¥; Salas et al.®V; Li et al.”™). These enounced that
high job demand/low control and security, high effort/low
reward, higher work-family interference, violence at work
and low social support were related to poor mental health
and quality of life. This evidence is concordant with a sys-
tematic review reported by Fernandes & Pereira®® on psy-
chosocial risk at work. They commented high stress, high
job demands, work-family conflicts, lack of role clarity,
quantitative overloads deteriorated the psychological
well-being (caused mood disorders, substance abuse and
health-related problems, such as diabetes, headaches, etc.).
As well, the evidence summarized that interpersonal prob-
lems (see Torkington et al.*”, Liu & Chen*") were related to
that indicated by Street et al.?® according to the low rela-
tionship between miners and with their families could be a
source of stress.

Moreover, the results about consumption of substances
(i.e. tobacco, alcohol and drugs) could be explained with
the remark by Street & Lancey®” and Bassiony et al.®® in
their study. They said that industrial workers usage of sub-
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stances is common, being most prevalent in older males
with smoking habits. The mining is featured by a largest
presence of male workers and they are exposed to higher
workload and inclement conditions (e.g. underground
mining) (see Ahmad, Rahmad & Alagarajan.®”). At the end,
other variables, such as suicide risk (see Mcphedran & De
Leo’”) and cancer experiences (see Ramashia et al.’)
showed the feelings and changes in mine workers to trigger
suicide attempts and death, as well as the social isolation,
fear, uncertainty in who is living with cancer.

Regarding to the third theme, the documents (e.g. Yu et
al.®; Masia & Pienaarz*?; McLean>; Gow ef al. 2013; Li
et al.®¥; Han et al.””) pointed out the relevance of Quality
of life (QOL), Subjective Well-being and Job satisfaction in
mine workers. Some literature reviews in these topics (see
Bora, Saumendra & Murthy®”; Carolan, Harris & Cavana-
gh et al.®V; Naz & Sharma,’”; Loon et al.*¥) concluded that
the three variables are important to ensure the productivity.
For instance, QOL contributes on positive organizational
outcomes, retained skilled workers, work effectiveness,
protect the mental health at work, etc. Additionally, job sat-
isfaction increases the feeling of optimism and is an indica-
tor of overall job wellness. Also, Well-being is useful to
achieve sense of meaning and purpose and experience ade-
quate social interactions (Bartels, Peterson & Reina®®). All
these outcomes are very important in mining because it’s a
very competitive sector and depends on their scale of pro-
duction. The productivity is directly correlated to the mine
workers® and is feasible to be one of reasons that the stud-
ies have approached on the three variables previously men-
tioned.

Finally, about the fourth theme, the articles reviewed
(e.g. Wang et al.*?; Paech, et al.*®; Ferguson, et al.*V; Carl-
isle & Parker’®; Deng et al.®¥; Yu et al.*®; James et al.™;
Pelders & Nelson™) inquired on the relationship of mental
health risk at work, physical problems and work organiza-
tion problems (such as fatigue, injuries, safety environ-
ment, musculoskeletal pain/disorders (MSDs), manage-
ment and organization of working day in shift work). About
this, the scientific literature said the lack or deprivation of
sleep caused physical fatigue (see Caldwell et al.*®) in-
creased the risk of injuries and accidents (see Garbarino et
al®”). Besides, the MSDs impact in mental health out-
comes (see Etuknwa, Daniels & Eib*®), and work in longer
periods and shift work are related to serious effects on
sleep, time of reactions, safety behavior and mental health
status (see Zhao et al.®”; Brown et al.'"). According to
what is highlighted in the theme, is possibly argued that in
the last time the literature has increased their attention in
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relation to physical and mental health to assess/manage the
risk at work, investigated on safety culture, performance
and other factors. In this point, it is also important to com-
ment that mining is involved in an important transforma-
tion called “mining 4.0” (see Lo6w et al.'’V). The incorpo-
ration of new technology and robotized processes entails
those workers coordinate the use of their mental/physical
resources to perform their tasks, and for that reason, may
have been important in the reviewed studies that explored
on both dimension of workers health.

Conclusion

Mining can expose to a significative part of their workers
to serious mental health problems and risk at work. Accord-
ing to the literature reviewed, four themes emerging as rel-
evant to manage that. Thus, psychological problems and
personal factors, psychosocial problems and health-related
factors, well-being and physical problems and organization
factors were highlighted for controlling, improving, and
promoting the mental health status and ensuring psycho-
logical wellness at mine workers. The evidence suggested
that hazardous environment (e.g. risky conditions), work
organization (e.g. shift work schedules), interpersonal rela-
tions (e.g. work-family conflicts), psychosocial risk at work
(e.g. high job demand, job stress), well-being (e.g. quality
of life, job satisfaction), substance abuse, personality traits,
psychological capital, somatic and physical affection (e.g.
MSDs, pain) and other variables summarized in Table 1
and Table 2 must be incorporate in the enterprises dé-
marche, in such a way to ensure the care and promotion of
mine workers’ mental health.

Limitations

This review was made only with literature published in
the databases descripted prior. Also, the focus was descrip-
tive and analytic, non-explicative. Maybe a new review of
the theme will help in this way. Moreover, the most of stud-
ies were conducted by quantitative methods. This could
indicate some lack of studies that deepening in subjective
experiences of mental health at mining work, which can
preclude to know the personal’s appreciations about the re-
lation between their mental health and work performance
or workplace. Finally, the most of samples in studies were
males. For that, it’s necessary improve the female’s inclu-
sion in the future studies, because it’s fact that their incor-
poration to the heading significant and in the future, it will
be equitable with respect to males. This could contribute to
promote specific policies to care mental health at work ac-
cording to gender of mine workers, avoiding the gender
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bias.

Recommendations

It’s necessary to make national and international policies
to approach mental health in mining, and supervising their
compliment, both nationally and internationally. In this
sense, the policies could contain orientation to manage the
risk of mental disorders and other related-affection, design
instruments to vigilance and promote the mental health of
mine workers and to keep a national statistics of mental
health problems and related-problems. This is possible, be-
cause some countries (e.g. Chile, Pert, Australia, etc.) al-
ready have a system to guide, monitor and account for ac-
cidents in mining. These have been useful to reduce the risk
of accidents. In the same way, the system could contribute
to reduce the risks of chronic mental health problems along
with specifics programs to promote the mental health
among miners.

Finally, other variables could be included in new re-
search on mine workers, such as suffering at work. When
suffering is pathogenic, it triggers severe consequences on
mental health (see Gama et al.'*?). This variable wasn’t ob-
served in the documents reviewed and can be relevant to
contribute with evidence of it to help clarifying the problem
in the sector.
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