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ABSTRACT 

Objectives 

To investigate patterns of alcohol use within the coal mining industry, and associations with 
the personal, social, workplace and employment characteristics. 

Design 

Eight mine sites across two eastern Australian states were surveyed, selected to encompass 
key geographic characteristics (accessibility and remoteness) and mine type (open-cut and 
underground). Problematic alcohol use was measured using the Alcohol Use Disorders 
Identification Test (AUDIT) to determine: (1) overall risky or hazardous drinking behaviour; 
and (2) frequency of single occasion drinking (six or more drinks on one occasion).  

Results 

A total of 1,457 employees completed the survey, of which, 45.7% of male and 17.0% of 
female participants reported levels of alcohol use within the range considered as risky or 
hazardous, considerably higher than the national average. Hierarchical linear regression 
revealed a significant contribution of many individual level factors associated with AUDIT 
scores: younger age, male, current smoking status; illicit substance use; previous alcohol 
and other drug use (AOD) problems; and higher psychological distress. Workplace factors 
associated with alcohol use included working in mining primarily for the high remuneration, 
and the type of mining, with underground miners reporting higher alcohol use than open cut 
miners.   

Conclusion 

Our findings provide support for the need to address alcohol use in the coal mining industry 
over and above routine on-site testing for alcohol use.  
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WHAT DOES THIS PAPER ADD 

• Substance use problems are a leading cause of global disability, and represent a 
substantial economic burden. 

• No previous study has examined both the patterns of alcohol and other drug use 
within the Australian coal mining industry, and the associated personal, social, 
workplace and employment characteristics. 

• 45.7% of male and 17.0% of female participants reported levels of alcohol use 
within the range considered as risky or hazardous, considerably higher than the 
national average. 

• Our multivariate analysis showed that a complex interplay of factors, including a 
combination of personal individual factors, as well a number of workplace and 
employment factors were associated with alcohol use. 

• These results provide evidence to inform the development of specific workplace 
strategies to address problematic alcohol use within the mining industry, and male 
dominated industry more broadly. 
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INTRODUCTION 

Substance use problems and related disorders are a leading cause of global disability and 

account for an estimated 4.3% of the Australian disease burden.1 Workplace concerns about 

substance use have traditionally focussed on the links between substance use and 

workplace injury.2  While there are inconsistencies in the literature, there is some evidence 

to suggest a linkage between alcohol use and absenteeism, presenteeism (sub-optimal 

productivity while at work)3 and more frequent interpersonal and disciplinary problems (see 

Frone4 for review).  

A compelling body of evidence has shown that the prevalence of alcohol-related problems is 

significantly higher in male-dominated industries, specifically construction,5 6 police services,7 

and transport6 industries. In Australia, mining is a male-dominated, high-income industry, 

and currently employs approximately 2% of the national population,8 with coal the largest 

export earner in New South Wales (NSW) and Queensland (QLD). In terms of safety, 

evidence shows that the Australian coal mining industry is associated with less loss-time 

injuries than in the United States.9 The Australian mining industry has invested significant 

resources to address the impact of alcohol consumption on the health and safety of 

employees. Comprehensive systems are in place to control alcohol usage, including 

mandatory breath testing as part of the logging on process prior to shift start, and the 

requirement of a blood alcohol concentration (BAC) of 0.00g/100ml. Many workplaces also 

routinely perform random illicit drug testing.10 While these policies reflect an understanding 

of the need to improve workplace safety, they do not address workplace factors that 

maximise workplace opportunities to promote the mental and physical health of employees 

(which includes substance use).  

Among the first to investigate alcohol use within the Australian mining industry, Lennings et 

al.,11 in a study of a single mine site identified high levels of alcohol use among employees 

compared with the general population. More recently, evidence has emerged that miners 
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who work in “fly-in fly-out” (FIFO) or “drive-in drive-out” (DIDO) operations (i.e. their 

workplace is remote to their home residence, and they live on a mine site during rostered 

periods) are more likely to drink alcohol at risky levels than those in other employment 

types.12 Research to date have identified a substantial problem in this industry but there has 

been limited attention to the relative contribution of work characteristics to these patterns of 

alcohol use. Such information is important to guide industry based policy that can support 

prevention and early intervention initiatives targeting substance use.  

The mining industry is diverse and complex. Most mines operate 24 hours, seven days per 

week, and employees often work long hours (i.e. 12-hours or longer shifts),13 with rosters 

that are both rotating (work periods that consist of both day and night shifts)13 and 

compressed (a high number of shifts over consecutive days).14 Mines are often located in 

isolated regions, where employees are separated from family and social support networks, 

and the availability of professional support services is limited.15 Consequently, employees 

typically face challenges such as: long working hours, shift work, geographical isolation, 

limited contact with families and social supports, and a highly demanding role. Little is known 

about how these factors influence patterns of alcohol or other drug use. While the 

psychosocial, physical and organisational characteristics may present risks to health, the 

workplace has the opportunity to support health-promoting behaviours and risk-mitigation 

strategies that can enhance health outcomes.16 Such workplace strategies require attention 

to the interaction of workplace characteristics, the work-family-community interface and 

individual behaviours.16 

Linked to such an approach, the workplace psychosocial safety climate (PSC) model17 

provides a broad theoretical framework for consideration of the workplace characteristics 

related to health outcomes, including management/organisational support, specific job 

demands and resources. This study aimed to better understand factors associated with 

alcohol use within the coal-mining industry, including a range of personal, social, workplace 
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and employment characteristics within the PSC framework, with the aim of informing 

workplace health policy and interventions. This work aligns with the development of an 

industry-based Blueprint for Mental Health, as a national planning framework to promote 

mental health and well-being in the mining and resources sector of Australia.18 

METHODS 

This research was approved by the Human Research Ethics Committee, University of 

Newcastle [H-2013-0135]. 

Setting and Sample 

Mines 

Using quota sampling, sites were selected to ensure a representative cross section of the 

coalmining industry. Stratification variables included location (New South Wales [NSW] and 

Queensland [QLD]), mine type (underground or open-cut), and employee commute 

arrangements (daily or long distance commute [i.e. FIFO/DIDO]).  

Mine Recruitment 

Consent was obtained at the company level first, primarily through occupational health and 

safety managers. Consent was then requested at the individual mine level, whereby a 

member of the research team visited sites to provide an overview of the project to mine 

management. Once approved, the research team organised data collection logistics with key 

delegates from each mine.  

Participant recruitment and data collection 

The data collection methodology was designed to accommodate the unique logistical 

considerations of each site, while minimizing disruption to production. Where available, sites 

participated as a component of their routinely scheduled training/utility days, which are 

rostered days allocated for staff development. Across all other sites, data collection occurred 
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while participants were on shift, or during their daily pre-shift meetings. All staff participated 

in the research during their rostered hours.  

Two weeks before commencing data collection, each mine was sent promotional materials 

(e.g. PowerPoint slides, information flyers) to be displayed in employee common areas. The 

data collection process involved a member of the research team visiting the site and 

providing all participants with a written information statement and a brief presentation 

outlining the purpose of the research. This material stated that the research was voluntary, 

confidential, and that participants were free to withdraw at any time. Participation involved 

completing a 15-minute pen-and-paper survey, with the return of a completed survey 

considered implied consent. Participants were asked to provide a self-generated code 

(consisting of initials and day/month of birth), to allow potential linkage with future surveys.  

Data collection occurred between December 2013 and March 2015.  

Measures:  

Elements of the workplace psychosocial safety climate (PSC) model17 provided a broad 

theoretical framework for the assessment domains in this study. This model postulates that 

employees’ work and health outcomes are influenced by a mixture of factors including 

management/organisational support, specific job demands and resources. 

For the current analyses, four conceptually related sets of variables were used to examine 

associations with alcohol use: (1) socio-demographic factors; (2) health history; (3) 

participant’s current health; and (4) workplace factors and attitudes. This grouping reflected 

the aim of examining associations between problematic alcohol use and workplace factors 

and attitudes, after accounting for the effects of the other factors. 

The majority of the standardized measures in the study are well established and have 

acceptable psychometric properties. For the Job Content Questionnaire, only the domains 

relating to job strain ratio were included.  
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Outcome Variables 

Hazardous or harmful drinking 

Alcohol use within the past 12 months was measured with the 10-item Alcohol Use 

Disorders Identification Test (AUDIT), a widely used indicator of hazardous and/or harmful 

drinking behaviour19 (α=.80). This instrument combines measurement of the quantity and 

frequency of alcohol consumption, as well as the personal and social problems associated 

with alcohol use. 

Single occasion drinking 

Single occasion drinking (sometimes referred to as binge drinking) was defined as the 

consumption of more than five alcoholic drinks on one occasion. This was measured using 

an individual AUDIT item that asks participants to self-report the frequency at which they 

have ‘six or more drinks on one occasion’.  

Independent variables 

1. Socio-demographic factors 

Demographic information collected included age, gender, number of dependent children, 

and the highest level of education completed. Social network characteristics were measured 

using the Social Network Index (SNI) using conventional scoring criteria.20  

2. Health history 

Participants were asked if they had ever been diagnosed with depression, anxiety, drug 

and/or alcohol problems or a chronic physical condition (such as: heart attack, other heart 

disease, high cholesterol, high blood pressure, stroke, cancer, diabetes, and/or obesity). 
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3. Current health  

Current health included an assessment of behaviours that may impact on health, as well as 

current symptoms of mental health problems, comprising smoking status (categorised as: 

never smoked; ex-smoker; currently smoke, but less often than daily; or current daily smoker) 

and frequency of use of three categories of illicit drugs including (1) cannabis; (2) synthetic 

drugs (e.g. KRONIK, synthetic cannabis); or (3) other illicit drugs (with frequency categorised 

as: have never tried it; used, but not in the last month; or used in the last month).  

Current mental health symptoms were assessed using the Kessler-10+ (K10+)21. Item scores 

on the K10+ were summed to give a possible cumulative score range of 10 to 50, with higher 

scores indicating greater psychological distress (α=.89).  

4. Workplace factors and attitudes 

A set of workplace factors, as well as employees’ attitudes towards working in the industry 

were assessed, as described in Table 1.  

Table 1 – Description of the workplace factors and attitudes measured 

Factor How it was measured 
Workplace factors  

Mine type Open cut or underground mining 

Commute type Single item question regarding commute arrangements: 
• Long distance commute (FlFO or DIDO);  
• Daily commute (those who travel to and from work each day)  

Years working in mining Single item question that determined length of time working in the industry 

Time to camp (Long distance 
commute only) 
 

A measure of the duration of time to reach the mine site camp from the 
participant’s home. For multivariate analysis, we used dummy coding for all 
daily commute employees, with each participant given the mean response 
score of long distance commute participants  

Daily commute time (Daily 
commute participants only) 

A measure of the time taken to drive to work each day. For multivariate 
analysis, we used dummy coding for all long distance commute participants, 
with each participant given the mean response score of daily commute 
participants  

Employment category A single-item question about the employees’ specific occupational role from a 
list including: manager; professional; technician or trade worker; machinery 
operator and driver/labourer; or administration/other 

Employment status Single item that determined if participants worked full-time or part-time  
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Principal employee vs contractor Single-item question to identify participants employed by the mine (principal 
employee) or as a contractor  

Shift type Asked participants to indicate whether they commonly work on a rotating shift 
pattern (mixture of day/evening/night shifts) or a regular shift (fixed day, or fixed 
night shift) 

Shift length Number of hours of the participants most common shift 

Proportion of days at work Using the participant’s typical roster, the proportion of time at work was a ratio 
of the number of consecutive days at work and the number of consecutive days 
off work  

Attitudes  

Satisfaction with work An aggregate score based on the average responses given to seven items 
scored on a 5-point scale ranging from 1: ‘very dissatisfied’ to 5: ‘very satisfied’. 
Items include satisfaction with: Your usual take home pay; Your work prospects; 
The people you work with; Physical work conditions; The way your section is 
run; The way your abilities are used; and The interest and skill involved in your 
job (α=.83). 

Concern about losing job A single item measured on a 5-point scale that asked participants to rate their 
level of concern about losing their job. Scores ranged from 1: ‘not at all’ to 5: 
‘extremely worried’.  

Work in mining for financial 
reasons 

Aggregate score based on average response to three items scored on a 5-point 
scale ranging from 1: ‘strongly disagree’ to 5: ‘strongly agree’. Items include: 
The pay is the main reason I work in coal; I have financial commitments that 
mean I have to continue to work in coal mining because of the salary levels; I 
would prefer to work in another job but can’t afford to leave because of my 
financial commitments (α=.68). 

Work in mining because I love 
the work, and the roster suits my 
family  

Average response to two items scored on a 5-point scale ranging from 1: 
‘strongly disagree’ to 5: ‘strongly agree’. Items include: I work in coal because I 
love the work; the roster schedule suits my family and me (α=.40). 

Perception of the mines 
commitment to mental health 

Average response to five items scored on a 5-point scale ranging from 1: 
‘strongly disagree’ to 5: ‘strongly agree’. Items include: This mine would be 
flexible in offering work adjustments to someone with a mental health problem; 
This mine provides education and training to supervisors and managers about 
mental health; The managers at this mine have a good understanding of mental 
health issues; The mine provides education to employees about mental health; 
Our workplace policies support the mental health of mine employees (α=.89). 

Job Content Questionnaire 
(JCQ)22  

Items from the JCQ were utilised to measure the job-strain ratio, which was 
calculated using the formula: job strain ratio = mean of psychological demand / 
(the mean of decision authority and skill discretion). Thus, participants with a 
ratio score of 1 indicate balance between psychological demands and decision 
control; ratio score above 1 indicate that psychological demands outweigh 
decision control; ratio score below 1 indicate decision control is greater than 
psychological demands.  

Perceived control over work The average response to the two items reflecting perceived control scored on a 
5-point scale ranging from 1: ‘None’ to 5: ‘Complete control’. Items include: The 
specific shifts that you work; The specific start and finish times that you work 
(α=.84). 
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Data Analysis 

Data entry, aggregation and analysis were performed using Statistical Package for the 

Social Sciences (IBM SPSS Version 22.0; Armonk, NY, USA).  

The AUDIT was scored using conventional criteria,19 23 with each item scored from 0 to 4, 

giving a cumulative range of 0 to 40. Total scores were then categorised into four separate 

strata, including: no known risk (0-7); risky or hazardous (8-14); high risk or harmful (15-18); 

and high risk, dependence likely (19-40). The AUDIT includes three subscales23 including 

domain one (questions 1-3), which measures both the quantity and frequency of alcohol 

consumption; domain two (questions 4-6), which measures drinking related behaviour; and 

domain three (questions 7-10), which measures lifetime negative consequences associated 

with alcohol use.  

Descriptive analysis was used to characterise patterns of alcohol use, focusing on response 

frequencies, with the chi-square analysis was used where appropriate. 

Hierarchical linear regression was undertaken to examine the contribution of independent 

variables to alcohol use, using a predetermined order of entry for associative variables. The 

order of entry reflected the aim of the research, which was to investigate the association 

between workplace factors and attitudes, and the two primary outcome variables ‘total 

AUDIT score’ and ‘single occasion drinking’, after controlling for the effects of the 

participants’: (1) socio-demographics; (2) health history; and (3) current health. For all 

categorical variables, comparisons were based on a conceptual basis a priori, with variables 

coded using dummy variables to measure their association with AUDIT scores, as outlined in 

Table 4.  

As a partial control for the number of statistical tests, the α criterion was set at p<0.01. 
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Missing data 

Since the AUDIT consists of multiple independent subscales, participants’ data were 

excluded if they missed more than one question from any of the three domains. In cases 

where participants met this inclusion criteria, domain scores were based on averaged (or 

pro-rated) responses for the available items.  

RESULTS 

Sample Characteristics  

Mines 

Ten mine sites were approached and eight mines agreed to participate in the study. The 

non-participating mines could not allocate sufficient time during the data collection window. 

The final sample consisted of sites from NSW (5) and QLD (3), and included open cut (3) 

and underground mines (5). Three sites operated primarily through a DIDO arrangement, 

whereby most staff were transported to and from the site by bus, and then resided in 

purpose-built mine accommodation (camps) for the duration of their scheduled roster. The 

remaining five sites were considered ‘daily commute’, whereby most staff would drive to and 

from work each day, and live in their own personal accommodation.  

Participants 

A total of 1,457 employees participated across the eight sites. Of the five sites where 

participation occurred during training days, 929 of the 982 employees consented to 

participate (average response rate: 95%, range 92%-98%). For the remaining three sites, a 

participation rate was calculated by dividing the number of people who completed the survey 

by the total number of employees. Of the 2,386 people employed across the three sites, 528 

completed the survey (average participation rate 22%, range 18%-30%).  
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Incomplete AUDIT scores resulted in the exclusion of 47 participants. Sample characteristics 

of the 1,410 participants who completed the AUDIT are shown in Table 2.  
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Table 2 - Sample characteristics of participants who completed the AUDIT (n=1,410)a  
Characteristic % (n) Characteristic % (n) 

Socio-demographicsb 
Sexc  Education   

Male 86.9 (1225) Year 10 or less 20.1 (283) 
Female 12.5 (176) Year 12 or equivalent 12.1 (170) 
Not Disclosed 0.6 (9) Trade/Apprenticeship 36.1 (510) 

Age  Certificate/Diploma 17.1 (241) 
<24 7.9 (112) University or Higher degree 14.1 (199) 
25-34 31.0 (437) Not Disclosed 0.5 (7) 
35-44 30.8 (434) Social Network Index  
45-54 22.7 (320) Low 12.0 (169) 
55+ 6.9 (97) Medium 38.3 (540) 
Not Disclosed 0.7 (10) Medium high 35.7 (540) 

Dependent children  High 11.8 (167) 
No 40.8 (575) Not Disclosed 2.1 (30) 
Yes 59.2 (836)   

Health characteristics 
Cannabis use  Depression  

Never used 64.1 (900) No 88.6 (1249) 
Used, but not in last month 33.5 (472) Yes 11.4 (161) 
Used in last month 2.3 (33) Anxiety  

Synthetic cannabis use  No 89.9 (1268) 
Never used 91.0 (1283) Yes 10.1 (142) 
Used, but not in last month 8.1 (114) Chronic physical condition  
Used in last month 0.5 (7) No 58.2 (820) 

Other illicit drug use  Yes 36.7 (518) 
Never used 80.1 (1130) Drug and/or alcohol problems  
Used, but not in last month 17.5 (247) No 97.6 (1376) 
Used in last month 1.8 (26) Yes 2.4 (34) 

Smoking status  Psychological distress  
Never smoked 55.1 (777) Low 60.6 (855) 
Ex-smoker 25.7 (363) Moderate 26.3 (371) 
Smoke, but less than daily 4.7 (66) High 9.6 (136) 
Daily smoker 14.0 (197) Very high 3.0 (43) 

Workplace factors 
Mine workers  Years working in miningd  

FIFO/DIDO 28.4 (401) 2 years or less 18.2 (257) 
Local 71.3 (1006) 3 to 10 years 43.3 (611) 
Not Disclosed 0.2 (3) More than 10 years 37.8 (533) 

Mine type  Not Disclosed 0.6 (9) 
Underground 52.8 (745) Work schedule  
Open Cut 47.2 (665) A regular shift 47.8 (673) 

Employment category  A rotating shift 50.2 (708) 
Manager 4.8 (67) Other 1.9 (27) 
Professional (e.g. engineer, 
OH&S) 

13.5 (190) Not Disclosed 0.1 (2) 

Technician or Tradesman 34.4 (485) Most common shift length  
Machinery Operator or 
Labourer 

41.3 (583) 8 hours or less 13.1 (185) 

Clerical, Admin or other 6.0 (85) 9-12 hours 52.2 (736) 
  More than 12 hours 34.3 (484) 
  Not Disclosed 0.4 (5) 
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a47 participants were excluded with incomplete AUDIT scores. However, excluded participants did not 
significantly differ from respondents who completed the AUDIT on any of the tabled variables.bEthinicity 
was not included as a predictor as 90.4% of the sample was Australian born. cOf the 12.5% who were 
female there were differential rates among technician/trade (7.2%), professional (30.4%), management 
(3.3%), machinery operator (38.7%) and administrative (20.4%) roles. dUnion membership increased with 
years working in mining (25.7%; 40.5%; 48.7%). 

 

Illicit drug use 

Only a minority of participants reported current illicit drug use (Table 2). While 35.8% 

indicated that they had used cannabis, of these, only 2.3% reported usage within the last 

month. Fewer participants reported use of synthetic cannabis or other illicit drugs.  

Hazardous or harmful drinking 

Overall, 95.7% of males and 89.8% of females reported that they drink alcohol (Table 3). 

Over half (53.4%) of males and a third of females (34.6%) reported consuming alcohol at 

least 2-3 times per week.  

Almost a half (45.7%) of males, and 17.0% of females scored above the threshold for risky 

or hazardous alcohol use (AUDIT total ≥8; see Figure 1). The association between gender 

and alcohol use was significant χ2(3)=52.09, p<0.001.  
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Table 3 - Quantity and frequency of alcohol use, stratified by gender, % (n). 

Item Male 
n=1,224 

Female 
n=176 

Total 
n=1,410 

How often do you have a drink containing alcohol?   
Never 4.3 (53) 10.2 (18) 5.2 (73) 
Monthly or less 14.7 (180) 24.4 (43) 16.1 (227) 
2-4 times a month 27.6 (338) 30.7 (54) 27.8 (392) 
2-3 times a week 33.0 (403) 24.4 (43) 31.8 (449) 
4 or more times a week 20.4 (250) 10.2 (18) 19.1 (269) 

How many drinks containing alcohol do you have on a typical day when you are 
drinking? 

1 or 2 27.6 (335) 50.6 (88) 30.6 (427) 
3 or 4 30.1 (366) 33.3 (58) 30.6 (427) 
5 or 6 23.1 (279) 8.6 (15) 21.2 (296) 
7 to 9 9.9 (120) 4.6 (8) 9.2 (129) 
10 or more 9.3 (113)  2.9 (5) 8.4 (118) 

How often do you have six or more drinks on one occasion? 
Never 11.8 (144) 32.4 (57) 14.5 (204) 
Less than monthly 32.2 (395) 43.8 (77) 33.7 (475) 
Monthly 27.4 (335) 14.8 (26) 25.8 (364) 
Weekly 25.6 (314) 8.5 (15) 23.3 (329) 
Daily or almost daily 2.9 (36) 0.6 (1) 2.7 (38) 

 

INSERT FIGURE 1 

Single occasion drinking 

There was a significant association between gender and single occasion drinking 

χ2(4)=83.70, p<0.001. A greater proportion of male participants reported single occasion 

drinking (88.3% vs 67.6%), and were also more likely to report single occasion drinking more 

frequently, with 55.9% of males reporting single occasion drinking at least once a month 

(including 28.5% weekly or more often) compared to 23.9% of female participants (including 

9.1% weekly or more often) (Table 3).  

Characteristics associated with alcohol use 

Socio-demographic factors 

Significant bivariate associations were detected between the two outcomes ‘total AUDIT 

scores’ and ‘single occasion drinking’, with participants’ age, gender, and highest level of 
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education, with social network index scores associated with single occasion drinking only 

(Table 4).  

Within the multivariate analysis, socio-demographics accounted for 6.7% of the variance in 

total AUDIT scores and 7.6% of the variance in single occasion drinking, with both age and 

gender independently associated with both outcome variables. Single occasion drinking and 

hazardous or harmful alcohol consumption were significantly associated with younger age 

and male gender.  

Health history 

Individual health history accounted for an additional 3.8% of the total variance in AUDIT 

scores and 0.7% for single occasion drinking. Previous diagnosis of a drug and/or alcohol 

problem had a significant independent association with total AUDIT scores, but not single 

occasion drinking, indicating that those who had previously been diagnosed with a drug 

and/or alcohol problem were significantly more likely to report hazardous or harmful drinking, 

but not current single occasion drinking.  

Current health  

Significant bivariate associations were detected between the two outcome variables and the 

participants self-reported illicit drug use and smoking status, with a significant bivariate 

association between psychological distress and total AUDIT scores only (Table 4).  

Within the multivariate analysis (see Table 4), current health characteristics made a unique 

contribution of 10.7% of the variance on total AUDIT scores, and 7.3% of the variance in 

single occasion drinking scores. There was a significant positive association between both 

outcome variables and current smoking status, and self-reported cannabis usage, indicating 

that those who smoked tobacco or used cannabis were significantly more likely to report 

hazardous or harmful alcohol use and single occasion drinking. Other illicit drug use, and 
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current psychological distress had a significant positive association with total AUDIT scores, 

but had no significant association with single occasion drinking. 

Workplace factors and attitudes  

Workplace factors including the type of mine and the employee type, as well as attitudes 

towards working in the industry, including the perception of control and demands and the 

primary reasons for working in the industry had a significant bivariate association with both 

outcome variables (see Table 4).  

However, the multivariate analysis (see Table 4) detected only a modest contribution by 

workplace factors and attitudes to the model, accounting for an additional 2.9% of the total 

variance in total AUDIT scores, and 2.5% of the variance in single occasion drinking. 

Underground miners reported significantly higher total AUDIT and single occasion drinking 

scores than those who worked in open cut mining. The perceptions and experience at work 

were also important, with those who worked in mining primarily for financial reasons having 

significantly higher scores across both outcome variables. 
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Table 4: Factors associated with participants’ total AUDIT and binge drinking scores — results from a four-step hierarchical linear regression 
analysis; n=(1,410).  

  Total AUDIT Single Occasion Drinking 
  Pearson 

Correlation 
Adjusted r2 Standardised 

Regression 
Weightsa 

Pearson 
Correlation 

Adjusted r2 Standardised 
Regression 

Weights 
1. Socio-demographics  0.067   0.076  
 Age -0.134**  -0.145** -0.087**  -0.102** 
 Gender (0. Male; 1. Female) -0.193**  -0.199** -0.232**  -0.223** 
 Dependent children (0. No; 1. Yes) -0.027  -0.041 0.005  -0.029 
 Education  -0.016  -0.035 -0.021  -0.033 
 Trade vs certificate -0.117**  -0.067 -0.139**  -0.086* 
 Social Network Index -0.002  -0.007 0.057*  0.048 
2. Health history  0.105   0.083  
 Chronic physical condition (0. No; 1 At least 

one condition) 0.048  0.060 0.044  0.058 

 Depression (0, No; 1 Yes) -0.033  -0.050 -0.061  -0.028 
 Anxiety (0, No; 1 Yes) 0.024  0.065 -0.042  0.011 
 Drug or alcohol problems (0, No; 1 Yes) 0.185**  0.173** 0.067  0.057 
3. Current health   0.212   0.156  
 Psychological distress  0.159**  0.152** 0.041  0.062 
 Daily smoker (0, No; 1 Yes) 0.195**  0.116** 0.218**  0.165** 
 Cannabis usage 0.287**  0.141** 0.243**  0.164** 
 Synthetic cannabis usage 0.194**  0.005 0.111**  -0.033 
 Other illicit drugs 0.296**  0.139** 0.179**  0.042 
4. Workplace factors and attitudes  0.241   0.181  
 Workplace factors       
 Mine type (0-Open cut; 1-Underground) 0.157**  0.079* 0.156**  0.076* 
 Commute type (0-FIFO/DIDO; 1-Local) 0.039  -0.001 0.028  -0.009 
 Years working in Mining -0.033  -0.021 -0.016  -0.018 
 Time to camp (FIFO – 0 Low; 1 High) 0.034  0.009 0.033  0.011 
 Daily commute time (Local – 0 Low; 1 High) 0.007  0.007 -0.002  0.009 
 Managers vs others -0.049  -0.019 -0.038  -0.003 
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Bivariate associations (i.e. Pearson correlations) measure the strength of an independent linear relationship between each variable and AUDIT 
scores, with scores closer to ±1 indicating a stronger linear relationship. The multivariate analysis (i.e. standardised estimate) shows the 
strength of the relationship, after accounting for the contribution of all other variables at the same level of the hierarchy, and all levels above. * p 
< 0.01; ** p <0.001. a Standarised regression weights refer to beta coefficients. b Individual items and scoring used to assess attitudes are 
shown in Table 1.

 Professional vs technician and machinery 
operators -0.085**  0.016 -0.097**  0.004 

 Technicians vs machinery operators 0.083*  0.059 0.067*  0.040 
 Employment status (0 Part-time; 1 Full-time) -0.015  -0.069 -0.036  -0.070 
 Principal employee vs Contractor 

/subcontractor -0.073*  -0.054 -0.038  -0.026 

 Regular shift vs rotating shift (0 Regular; 1 
Rotating) 0.038  0.064 -0.032  -0.051 

 Most common shift length -0.047  0.020 -0.053  0.005 
 Proportion of days at work -0.027  -0.040 -0.014  -0.006 
 Attitudesb       
 Satisfaction with work -0.064  0.055 -0.026  0.033 
 Concern about losing job 0.052  0.043 0.040  0.045 
 Work in mining for financial reasons 0.162**  0.071* 0.143**  0.084* 
 Work in mining because I love the work, and 

the roster suits my family -0.092**  -0.028 -0.051  -0.003 

 Perception of mines commitment to mental 
health -0.032  0.018 -0.018  -0.020 

 JCQ - Perceived job demands exceed job 
resources 0.092**  0.050 0.062  0.029 

 Perceived control over work -0.102**  -0.039 -0.088**  -0.027 
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For readers more familiar with using the AUDIT as a binary indicator of hazardous alcohol 

risk (i.e. AUDIT=8 or above), we conducted a parallel hierarchical logistic regression 

analysis including only the nine significant variables in Table 4 (see Supplementary Table 1). 

All of these variables were significant, with the exception of ‘other illicit drugs’ and mine type. 

As an illustration, the variables with the highest and lowest significant standardised 

regression weights in the continuous analysis had these relative risk ratios in the logistic 

analysis: male vs. female (45.7% vs. 17.0%; OR=0.23, p<0.001); endorsement of working in 

mining for financial reasons low vs. high (31.1% vs. 50.6%; OR=1.82, p<0.001).  

Recruitment method 

Differences between recruitment methods were investigated using the same hierarchical 

regression model, with the exception of type of mining, which was moved to the first level 

given significant differences in the composition of the workforce for both open cut and 

underground mines. After controlling for type of mine, significant differences observed 

according to recruitment method indicated that participants from training days were less 

likely to have a degree (10.7% vs 19.9%) or to be concerned about losing their job (13.0% vs 

24.2%); however, neither of these variables were associated with alcohol use (see Table 4). 

DISCUSSION 

This study is the first to report on the factors associated with alcohol related problems 

among coal mine employees in Australia. The findings indicate that 45.7% of males and 

17.0% of females reported levels of alcohol within the range considered as risky or 

hazardous. For females, this is closely aligned with available national community data.24 For 

males, the number within the at-risk range was almost double gender-matched community 

levels (24%).24 While specific mining industry comparisons are limited, one study involving 

mining employees from a single mine in central Queensland, Australia, published nearly two 

decades ago, found that 37% of males reported hazardous or harmful alcohol use (no 
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female data was reported);11 considerably less than found in this study. The results were, 

however, largely consistent with a more recent study involving employees from a single gold 

mine in Western Australia, which, using the AUDIT, showed that the proportion of harmful 

drinking was similar to that observed in this study (44.9% males and 23.9% females).25. 

To assess short-term risky alcohol consumption, we also measured the frequency of single 

occasion drinking, defined as consuming six or more drinks on one occasion. Most 

participants had engaged in single occasion drinking at least once in the preceding 12 

months, with males (88.3%) more likely than females (67.6%). Single occasion drinking has 

been associated with a number of serious health consequences,26 and can have a profound 

impact on workplace productivity27. While a contentious area of research4,  there is some 

evidence to show that following a night of excessive alcohol use, performance in tasks 

involving repetition, reaction time and decision-making may be significantly impaired.28 The 

high proportion of employees who reported single occasion drinking in this study provide 

further support that the industry may benefit from implementing health promotion programs 

which include a focus on alcohol use outside of the workplace.  

The study was based on a conceptual model that integrated workplace characteristics, work-

family—community interface, and personal characteristics,16 using an analytic strategy that 

explored the independent effect of work characteristics and modifiable work environment 

factors. This incorporated key elements of the workplace Psychosocial Safety Climate 

framework that provides a model for the workplace pathways to employee psychosocial 

outcomes.17 The findings demonstrated that there is a complex interplay between personal, 

social, workplace and employment factors contributing to alcohol use. Consistent with 

previous research,29 individual-level factors were most strongly associated with problematic 

alcohol use, with those who reported risky or hazardous alcohol use significantly more likely 

to be male, younger in age, have a history of drug and/or alcohol problems, be a current 
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daily smoker, report higher psychological distress and report current or previous usage of 

illicit substances.  

The link between problematic alcohol use and psychological distress is a key finding in this 

study, with those who reported higher alcohol use significantly more likely to report higher 

psychological distress. Interestingly, psychological distress was significantly associated with 

total AUDIT scores, but not single occasion drinking. This discrepancy may reflect the 

properties of the AUDIT tool, which in addition to measuring frequency and quantity of 

consumption, also assess the social and behavioural consequences of alcohol use, which 

might be more closely associated with psychological distress.  It is unknown whether the 

problematic use of alcohol preceded psychological distress, or that the participants 

consumed alcohol to relieve tension in response to stress, as has been reported 

previously.30 Nevertheless, the linkage between problematic alcohol use and mental ill-

health is well established, with many national and international studies reporting the 

interaction.30-33 Given that self-reported alcohol and tobacco use, as well as psychological 

distress are high in this sample, an integrated response to mental health, tobacco and 

alcohol use in this industry is warranted. 

This study also identified a link between the primary method of mining and alcohol use, with 

higher rates of harmful use among those who work in underground mining, possibly  

reflecting differences in the workplace culture. It has previously been suggested that some 

workplace cultures may exert formal or informal pressure to encourage team bonding and 

relaxation both outside and within the workplace that revolve around alcohol use2. These 

can develop as drinking subcultures where drinking alcohol is considered both appropriate 

and expected,34 and may include consumption of alcohol outside of work hours that are 

influenced by workplace social norms.35 Previous studies have indicated that workplace 

cultures and norms of risky drinking may explain differences between workplaces.36 
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Personal financial factors were linked with alcohol use in our findings. This relationship 

between consumption of alcohol and financial pressure has been consistently reported in the 

literature.37 Interestingly those working in mining in Australia report salaries nearly double 

the national average.38 A possible explanation specific to this high-income industry is a 

concept referred to as ‘golden handcuffs’ and job insecurity, particularly in an industry 

subject to patterns of “boom and bust”.39 This refers to individuals who enter the industry 

attracted by lucrative remuneration packages, and their lifestyles adapt and become 

dependent on high salaries. This may present a somewhat unique stressor, whereby 

employees are required to continue working in the industry to sustain their lifestyle despite 

the impact on other aspects of their life, with limited opportunities in other industries that 

offer equivalent salaries, and may use alcohol to alleviate this stress.  

Current self-reported illicit drug use was low in this study, with cannabis the most commonly 

reported substance used within the last month at 2.3%. It has been suggested that one of 

the limitations of workplace drug testing is that it may encourage employees to modify their 

drug taking behaviour to avoid detection, by substituting drugs that have a long window of 

detection (e.g. cannabis) with drugs that have a shorter window of detection (e.g. 

methamphetamines).40 Despite this evidence, the proportion of participants who self-

reported current illicit drug use was low.  

Limitations 

Firstly, the current research was cross-sectional, which does not allow temporal sequence to 

be determined, and therefore the results may not reflect causal associations. For example, 

the range of current health characteristics that were assessed may be contributing to alcohol 

use, could be a consequence of alcohol consumption, or may simply co-occur. 

Notwithstanding, these sets of behaviours are highly modifiable and as a group may 

represent a useful target for preventative intervention in the workplace.  
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Secondly, one of the major limitations of any research involving the usage of self-report data 

is possible social desirability bias. Given that usage of illicit substances, and alcohol at 

hazardous levels is a sensitive social issue, it is possible that participants may have been 

unwilling to disclose their true substance use behaviours. This may be exacerbated by strict 

workplace restrictions on alcohol, and further, by the current significant downturn in the 

mining industry. While it is possible that the downturn may have motivated participants to 

under-report substance use, it is equally possible that the downturn was associated with an 

increase in alcohol use, as has been previously shown in those who maintain employment 

during periods of recession41. Given the high proportion of participants who scored within the 

‘at-risk’ categories for hazardous alcohol use in this study, it is less likely that participant’s 

responses were influenced by a social desirability bias. The low self-reported illicit drug use 

may potentially reflect under-reporting of actual current use, or may equally reflect an actual 

low use of illicit substances in an effort to avoid possible drug detection at work.  

A third limitation was the recruitment protocol. While there was considerable variation in the 

response rate dependent on the data collection method, we observed no statistical 

differences in AUDIT scores between the two recruitment methods. Furthermore, all factors 

significantly associated with recruitment were not associated alcohol use. In further support 

of the representativeness of the sample, we found a strong correlation between the age, 

gender and employment category profile for each of the mines that participated in the study 

with state based employment data. This suggests that although the response rate was lower 

at some mines, the sample still contained a representative cross-section of all employees at 

the site.  

Conclusion 

The coal mining industry has invested considerable resources to minimise the use of alcohol 

and its immediate impact on safety, with the use of regular breath testing a common element 

of alcohol policy at many mine sites.10 The significant levels of alcohol related problems 
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identified in this study occur in the context of compulsory alcohol testing before work 

commences, and random testing for illicit substances. While alcohol testing may address the 

immediate risk of impairment due to alcohol use while at work, they neglect the impact of 

drinking outside of work on the physical and mental health of employees. Frequent and high 

quantities of alcohol consumption are likely to impact on other areas of workplace health and 

safety including fatigue, mood and cognitive ability.42 Important for the industry will be 

broadening its approach to address alcohol consumption as part of the overall commitment 

to occupational health and safety of employees. While factors involving workplace culture or 

behaviours outside of work were not specifically assessed in this study, they are important 

for future research. 

Our findings can provide some guidance to address alcohol and its impact on health, safety 

and productivity in the industry. These results indicate that a high proportion of male miners 

consume alcohol at a risky or hazardous level, and suggest that the industry may benefit 

from implementation of programs to address alcohol use beyond those that focus on 

detection of alcohol levels or intoxication in the workplace. This is encompassed within the 

industry’s national framework within the Blueprint for Mental Health in the Mining Industry18 

that identifies targets for workplace mental health programs. While the coal mining industry 

has made substantial gains in implementing policy regarding on-site alcohol monitoring (e.g. 

mandatory breath testing), the workplace can shape attitudes to alcohol use more broadly 

through workplace health promotion, and tailored intervention programmes through the 

employee assistance program, which may bring financial and social benefits through impacts 

on employee health and performance.  

  



28 
 
 

Contributorship  

RT is the main author and contributed to all aspects of study design, data acquisition, data 
analysis and interpretation, and preparation of manuscript. RC and BK lead study conception 
and design, with RC involved in data collection. TL and JW provided assistance with study 
design, data collation, analysis and interpretation. FKL, AB, JS, DP, KI and CJ provided 
strategic guidance throughout project, and assisted with preparation of manuscript.  

Funding 

Australian Coal Association Research Program (ACARP) 

Competing Interest 

None to declare 

Acknowledgements 

The Newcastle Institute of Energy and Resources through the support of Dr Alan Broadfoot, 
and Gerry Bobsien, through their extensive collaboration with resource industry partners 
were fundamental in ensuring engagement between the research team and the coal mining 
industry. 

The investigator team would also like to acknowledge the support of a number of health 
professionals who provided assistance at various stages of the project including Trevor 
Hazell, Prasuna Reddy, Katie McGill, Jennifer Robinson and Genelle Sharrock.  

The team would also like to acknowledge the support of industry representatives who 
provided guidance and support for the research including Shane Apps, Judy Bertram, Shane 
Hansford, Andrew McMahon, Liam Wilson and Simon Worland.   

Professor Brian Kelly is the Aspen Medical Chair of the Centre for Resources Health and 
Safety, University of Newcastle. The Centre was established in partnership with Aspen 
Medical, a leading provider of healthcare solutions in the Mining and Resources sector. 

  



29 
 
 

REFERENCES 

1 Begg S, Vos T, Barker B, Stevenson C, Stanley L, Lopez A. Burden of disease and 
injury in Australia, 2003: Australian Institute of Health and Welfare AIHW, 2007. 

2 Pidd K, JG B, JE H, AM R, TR D, RS N. Alcohol and work: patterns of use, workplace 
culture and safety. The Australian Institute of Health and Welfare 2006. 

3 Collins DJ, Lapsley HM. The costs of tobacco, alcohol and illicit drug abuse to 
Australian society in 2004/05: Department of Health and Ageing Canberra, 2008. 

4 Frone MR. Alcohol and illicit drug use in the workforce and workplace: American 
Psychological Association, 2013. 

5 du Plessis K, Corney T, Burnside L. Harmful drinking and experiences of alcohol-
related violence in Australian male construction industry apprentices. American 
journal of men's health 2013;7:423-426. 

6 Macdonald S, Well S. Lifestyle problems and health programs in Ontario 
worksectors. Employee Assistance Quarterly 1996;11:37-49. 

7 Violanti JM, Slaven JE, Charles LE, Burchfiel CM, Andrew ME, Homish GG. Police 
and alcohol use: A descriptive analysis and associations with stress outcomes. 
American Journal of Criminal Justice 2011;36:344-356. 

8 Minerals Council of Australia. Coal Hard Facts, Canberra: Minerals Council of 
Australia 2014. 

9 Poplin GS, Miller HB, Ranger-Moore J et al. International evaluation of injury rates in 
coal mining: A comparison of risk and compliance-based regulatory approaches. 
Safety Science 2008;46:1196-1204. 

10 Holland P. Drug Testing in the Australian Mining Industry. Surveillance & Society 
2002;1:204-209. 

11 Lennings CJ, Feeney GF, Sheehan M, Young RM, McPherson A, Tucker J. Work-
place screening of mine employees using the alcohol use disorders identification test 
(AUDIT) and alcohol breathalyzation. Drug and Alcohol Review 1997;16:357-363. 

12 Joyce S, Tomlin S, Somerford P, Weeramanthri T. Health behaviours and outcomes 
associated with fly‐in fly‐out and shift workers in Western Australia. Internal medicine 
journal 2013;43:440-444. 

13 Heiler K. The Struggle for Time: A Review of Extended Shifts in the Tasmanian 
Mining Industry: Overview Report: ACIRRT, University of Sydney, 2002. 

14 Chamber of Minerals and Energy Western Australia. People at work 2005. Chamber 
of Minerals and Energy of Western Australia. 

15 Perkins D, Fuller J, Kelly B et al. Factors associated with reported service use for 
mental health problems by residents of rural and remote communities: cross-
sectional findings from a baseline survey. BMC Health Services Research 
2013;13:157. 

16 Sorensen G, Landsbergis P, Hammer L et al. Preventing Chronic Disease in the 
Workplace: A Workshop Report and Recommendations. American Journal of Public 
Health 2011;101:S196-S207. 

17 Dollard M, Bailey T, McLinton S et al. The Australian Workplace Barometer: Report 
on psychosocial safety climate and worker health in Australia, Magill, South Australia: 
University of South Australia, Centre for Applied Psychological Research for Safe 
Work Australia 2012. 

18 Kelly B, J S, R C, James C. Blueprint for Mental Health and Wellbeing: a framework 
for action, Mincerals Council of Australia, Canberra, Australia. 2015. 

19 Saunders JB, Aasland OG, Babor TF, De Fa Fuente J, Grant M. Development of the 
alcohol use disorders identification test (AUDIT): WHO collaborative project on early 
detection of persons with harmful alcohol consumption‐II. Addiction 1993;88:791-804. 

20 Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-year 
follow-up study of Alameda County residents. American journal of Epidemiology 
1979;109:186-204. 



30 
 
 

21 Kessler RC, Andrews G, Colpe LJ et al. Short screening scales to monitor population 
prevalences and trends in non-specific psychological distress. Psychological 
medicine 2002;32:959-976. 

22 Karasek RA, Kawakami N, Brisson C, Houtman I, Bongers P, Amick BC. The Job 
Content Questionnaire (JCQ): An Instrument for Internationally Comparative 
Assessments of Psychosocial Job Characteristics. Journal of Occupational 
Psychology 1998;3:322-355. 

23 Rist F, Glöckner-Rist A, Demmel R. The Alcohol Use Disorders Identification Test 
revisited: establishing its structure using nonlinear factor analysis and identifying 
subgroups of respondents using latent class factor analysis. Drug and alcohol 
dependence 2009;100:71-82. 

24 Australian Institute of Health and Welfare. 2007 National Drug Strategy Household 
Survey: detailed findings. Drug statistics series no. 22. Cat. no. PHE 107. Canberra: 
AIHW. 2008. 

25 Velander F, Schineanu A, Liang W, Midford R. Digging for gold and coming up blue: 
A health survey in the mining industry. Journal of Health, Safety and Environment 
2010;26:389. 

26 Wechsler H, Davenport A, Dowdall G, Moeykens B, Castillo S. Health and behavioral 
consequences of binge drinking in college: A national survey of students at 140 
campuses. Jama 1994;272:1672-1677. 

27 Pidd KJ, Berry JG, Roche AM, Harrison JE. Estimating the cost of alcohol-related 
absenteeism in the Australian workforce: the importance of consumption patterns. 
Med J Aust 2006;185:637-641. 

28 Howland J, Rohsenow DJ, Bliss CA et al. Hangover predicts residual alcohol effects 
on psychomotor vigilance the morning after intoxication. Journal of addiction 
research & therapy 2010;1. 

29 Inder K, Handley T, Fitzgerald M et al. Individual and district-level predictors of 
alcohol use: cross sectional findings from a rural mental health survey in Australia. 
BMC public health 2012;12:586. 

30 Cooper ML, Russell M, Skinner JB, Frone MR, Mudar P. Stress and alcohol use: 
moderating effects of gender, coping, and alcohol expectancies. Journal of abnormal 
psychology 1992;101:139. 

31 Boden JM, Fergusson DM. Alcohol and depression. Addiction 2011;106:906-914. 
32 Crum RM, Mojtabai R, Lazareck S, et al. A prospective assessment of reports of 

drinking to self-medicate mood symptoms with the incidence and persistence of 
alcohol dependence. JAMA Psychiatry 2013;70:718-726. 

33 Fergusson DM, Boden JM, Horwood L. Tests of causal links between alcohol abuse 
or dependence and major depression. Archives of General Psychiatry 2009;66:260-
266. 

34 Pidd K. Workplace culture and alcohol use. Of Substance: The National Magazine on 
Alcohol, Tobacco and Other Drugs 2005;3:18-21. 

35 Berry JG, Pidd K, Roche AM, Harrison JE. Prevalence and patterns of alcohol use in 
the Australian workforce: findings from the 2001 National Drug Strategy Household 
Survey. Addiction 2007;102:1399-1410. 

36 Biggs HC, Williamson AR, Davey TM. The role of education and awareness in 
workplace alcohol and drug use in the Australian construction industry: Proposed 
program of research and preliminary results. Vulnerable Groups & Inclusion 2012;3. 

37 Holahan CJ, Moos RH, Holahan CK, Cronkite RC, Randall PK. Drinking to cope, 
emotional distress and alcohol use and abuse: a ten-year model. Journal of Studies 
on Alcohol 2001;62:190-198. 

38 Average Weekly Earning Australia, Canberra: Australian Bureau of Statistics 
November 2012. 



31 
 
 

39 Shandro JA, Veiga MM, Shoveller J, Scoble M, Koehoorn M. Perspectives on 
community health issues and the mining boom-bust cycle. Resources Policy;36:178-
186. 

40 Pidd K. Sobering thoughts: How drugs and alcohol affect workplace safety. 
Australian Mine Safety Journal 2013. 

41 Frone MR. The Great Recession and Employee Alcohol Use: A US Population Study.  
2015. 

42 Tzambazis K, Stough C. Alcohol impairs speed of information processing and simple 
and choice reaction time and differentially impairs higher-order cognitive abilities. 
Alcohol and Alcoholism 2000;35:197-201. 

  

 



Supplementary Table 1: Adjusted odds ratio of factors significantly associated with total AUDIT 
scores — results from a four-step hierarchical logistic regression analysis; n=(1,410).  

 Subgroup  
N (%) 

Total AUDIT ≥8 AOR (99% CI) 
N (%)  

1. Socio-demographics    
Age (years)    

<24 112 (8.0%) 54 (48.2%)  
25-34 437 (31.2%) 203 (46.5%) 0.82 (0.46, 1.45) 
35-44 434 (31.0%) 189 (43.5%) 0.68 (0.38, 1.21) 
45-54 320 (22.8%) 108 (33.8%) 0.45 (0.25, 0.82)** 
55+ 98 (7.0%) 35 (35.7%) 0.46 (0.22, 0.98)* 

Gender    
Male 1226 (87.4%) 560 (45.7%)  
Female 176 (12.6%) 30 (17.0%) 0.23 (0.13, 0.40)** 

2. Health History    
Drug or alcohol problems    

No 1377 (97.6%) 567 (41.2%)  
Yes 34 (2.4%) 25 (73.5%) 4.77 (1.53, 14.87)** 

3. Current Health     
Psychological distress    

Low (≤15) 855 (60.8%) 324 (37.9%)  
Moderate (≥15; ≤20) 371 (26.4%) 176 (47.4%) 1.48 (1.05, 2.11)* 
High or Very high (≥21) 180 (12.8%) 91 (50.6%) 1.68 (1.05, 2.69)* 

Daily smoker    
No 1206 (85.9%) 474 (39.3%)  
Yes 198 (14.1%) 115 (58.1%) 1.69 (1.08, 2.62)** 

Cannabis Usage    
Never tried 901 (64.1%) 302 (33.5%)  
Yes, but not in the last month 472 (33.6%) 268 (56.8%) 2.01 (1.39, 2.91)** 
Yes, used in the last month 33 (2.3%) 22 (66.7%) 2.86 (0.99, 8.31) 

Other illicit drugs    
Never tried 1131 (80.6%) 423 (37.4%)  
Yes, but not in the last month 247 (17.6%) 149 (60.3%) 1.25 (0.79, 1.99) 
Yes, used in the last month 26 (1.9%) 20 (76.9%) 2.61 (0.67, 10.01) 

4. Workplace factors and attitudes    
Mine Type    

Open Cut 746 (52.9%) 265 (35.5%)  
Underground 665 (47.1%) 327 (49.2%) 1.33 (0.97, 1.80) 

Work in mining for financial reasons    
Strongly disagree or Disagree 318 (22.6%) 99 (31.1%)  
Neutral 548 (38.9%) 217 (39.6%) 1.34 (0.88, 2.03) 
Agree or Strongly Agree 544 (38.6%) 275 (50.6%) 1.82 (1.19, 2.76)** 

* p < 0.01; ** p <0.001. AOR refer to Adjusted Odds Ratio; 99% CI is the 99% confidence 
interval. Note, AUDIT scores greater than or equal to eight indicate risky to hazardous levels.  
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