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Abstract
In the USA, miners are at higher risk for work-related disorders that could precipitate an opioid prescription, injury-related 
opioid prescriptions, and opioid overdose. We aimed to support prevention of these outcomes with an “opioid hazard aware-
ness” miner safety training module. In January and February 2020, the training module was embedded within required 
mining safety and health training for stone, sand, and gravel miners in Massachusetts (USA). Training impact and reception 
were assessed with a pre- and post-training survey of trainee characteristics, training content knowledge, and attitudes. Over 
800 miners were trained and over 600 responded to surveys. We found statistically significant improvements in opioid risk 
factor knowledge and knowledge of resources to help a coworker. Nonstigmatizing attitudes were high both at baseline and 
following the training. The training was perceived as relevant and useful by trainees. Improving opioid hazard awareness in 
high-risk worker populations has potential to reduce opioid dependence and downstream impacts including overdose death. 
Employer injury-prevention efforts should be reinforced while worker health and safety training enhances awareness of 
opioid-related harms and prevention strategies for miners and other high-risk worker populations.

Keywords  Analgesics, Opioid · Miners · Training

1  Introduction

Since the beginnings of the opioid epidemic in 1999, almost 
450,000 people have died from opioid-related overdoses in 
the USA [1]. Miners are in the highest risk occupational 
group for prescription opioid overdose and have the greatest 
likelihood of receiving opioids for work-related injury [2, 3]. 
The Massachusetts’s Department of Public Health’s analysis 
of occupation and industry reported on the death certificates 
of people who had died of opioid overdose found that work-
ers in the construction and extraction occupation had a death 
rate seven times that for all workers [4].

Investigators have identified injuries in the workplace as 
a factor in the rise of opioid dependence and opioid-related 
deaths, despite relatively flat injury rates [5–8]. The increase 
in opioid-related deaths has, until recently, closely tracked 

with the significant rise in opioid prescriptions for pain, 
including work-related pain [9, 10]. Documented work-
place risk factors for musculoskeletal pain include physi-
cally- and psychosocially demanding work, repetitive tasks, 
awkward postures, and slips, trips, and falls—all of which 
are potential hazards in mining operations [11]. Increased 
age, obesity, smoking, and depressive symptoms have also 
been identified as risk factors for work and non-work-related 
low back pain which is commonly treated with opioids [12].

Workers may be prescribed opioids to allow them to 
continue working and to return to work following an injury 
or surgery, despite the safety risks of using narcotics while 
operating equipment [13–15]. Use of opioids for work-
related injuries is also linked to long-term disability which 
may, in turn, add to the risk of opioid use disorder [16–18]. 
Clinical practice guidelines advise against routine use of 
opioids for work-related chronic pain due to their potential 
harm outweighing their benefits; however, high-dose and 
long-term opioids continue to be prescribed to workers expe-
riencing pain and injuries [19–22]. Policy responses have 
included interventions to reduce opioid prescribing and to 
“screen out” substance users from employment via work-
place drug testing [23, 24].
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Mining safety and health rules require that all those who 
work in mining operations receive annual health and safety 
training that targets key risk factors for injuries and illnesses. 
However, there is currently no requirement for training on 
drugs and alcohol in mining (a proposed rule that would 
have required such training was withdrawn) [25]. This study 
describes an intervention aimed at reducing opioid harms in 
the stone, sand, and gravel mining sector—the largest min-
ing sector in the USA in terms of the number of operations 
and employees [26].

2 � Materials and Methods

2.1 � Intervention and Participants

To address the opioid health hazard disparities faced by 
miners, we developed a short training to enhance knowl-
edge of the opioid crisis, awareness of the potential hazards 
associated with opioids, and the work-related factors that 
could lead to a prescription and/or opioid use disorder and 
overdose. We refer to this as “opioid hazard awareness.” The 
objectives of the training module were to improve knowl-
edge about opioids, reinforce positive attitudes, and encour-
age skills that could empower trainees to take action for 
themselves and others in the worksite, doctors’ offices, and 
communities to reduce potential harms related to opioids.

The 30-min opioid hazard awareness training module was 
tailored to Massachusetts stone, sand, and gravel workers 
and designed for inclusion in annual U.S. Mining Safety 
and Health Administration (MSHA) refresher training 
that is required for all miners and others, such as contrac-
tors, who enter mine property. Day-long refresher train-
ing is offered by mine operators and by the Massachusetts 
Department of Labor Standards (MA DLS) across the Com-
monwealth in January and February each year to over 800 

participants—80% of the target workforce. Massachusetts 
was selected for geographical convenience; however, the 
state has been hard-hit by the opioid epidemic: the 2018 age-
adjusted death rate from opioids was 29.3/100,000 in Mas-
sachusetts compared to the US rate of 14.6/100,000 [27].

The training presentation was developed from discussion 
with mine safety trainers and mine operators and from pre-
viously developed trainings for construction workers and 
others [28, 29]. The training content included recognizing 
which medications are opioids, work-related risk factors for 
opioid use, prevention strategies such as ergonomics and 
tips for the doctor’s office, and “harm reduction” approaches 
such as avoiding stigmatizing attitudes that discourage help-
seeking and preventing fatal overdoses through the use of 
naloxone. The training concluded with resources for help-
ing someone struggling with substance issues. The training 
outline is described in Fig. 1. Figure 2 is an example of a 
training slide. While the time available for discussion was 
quite short, one slide encouraged trainees to think about 
questions such as “Should doctors be able to say someone is 
‘fit for duty’ if they are taking opioids?” Training materials 
were reviewed by experts in mine safety, trainers, and mine 
operators and revised according to their recommendations.

In addition to the slide presentation, an instructors’ guide 
was developed to add interactive elements, clarify slide con-
tent, and relay training procedures including administration 
of the pre- and post-training surveys. A participants’ guide 
was also developed and inserted into the MA DLS Refresher 
Training “Book” for all participants. “Train-the-trainer” ses-
sions were held to train the two trainers who had been hired 
to deliver the training during the MA DLS-scheduled MSHA 
refresher trainings. One consultant trainer began his career 
as a sand and gravel miner and eventually retired from the 
position of safety director in this industry. Both had imme-
diate family members who had been impacted by the opi-
oid epidemic. Additional trainers included the investigator, 

Fig. 1   Training module outline
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company health and safety directors, a consultant trainer, 
and the staff of the MA DLS MSHA training program.

2.2 � Instrument

Brief pre- and post-training surveys were administered to 
all participants on paper immediately preceding and after 
the training. The pre-training survey included basic demo-
graphic and trainee characteristics questions including if they 
held a Commercial Drivers’ License (CDL), their age, and 
their experience with injuries and opioids, such as having 
experienced physical pain related to work that lasted 1 week 
or more in the past 12 months. These questions related to 
risk and protection factors for opioid use. For example, older 
workers have greater risk of musculoskeletal pain. Workers 
with CDL would be subject to drug testing and would not be 
permitted to drive while taking opioids according to federal 
Department of Transportation rules. Eight multiple choice 
and true/false questions related to opioid hazard knowledge 
and attitudes were included on both the pre-training and the 
post-training survey. The post-training survey also included 
four questions related to training quality and space for com-
ments. Questions were drawn from the training content, 
interpretation of questions to assess stigma, and prior sur-
veys used by the investigator [30]. Surveys were anonymous 
and therefore unmatched from pre- to post-training. Human 
subject participation and procedures were approved by the 
University of Massachusetts Institutional Review Board 
(#19–100-EXP dated 7/12/19).

2.3 � Analysis

Surveys were entered manually into Qualtrics™ by a 
research assistant with quality checks by the investigator. 
Response frequencies and means were calculated, along with 

pre- to post-training changes (expressed as the difference of 
response frequencies as a percent of the pre-survey value). 
Chi-squared tests of associations between respondent char-
acteristics and survey responses were also conducted.

3 � Results

3.1 � Participant Characteristics

The opioid hazard awareness training for stone, sand, and 
gravel workers module was used in 20 MSHA refresher 
training days in January and February 2020 in Massachu-
setts. At least 800 workers were trained. For the 14 trainings 
that were sponsored by MA DLS under an MSHA Training 
Grant, project trainers conducted the training and admin-
istered the pre- and post-training surveys to the 762 min-
ers and others who attended the trainings. A total of 598 
pre-surveys and 623 post-surveys were returned, for par-
ticipation of 78% and 82%, respectively. For the remaining 
“private” trainings, operators, their consultants, or MA DLS 
staff conducted the trainings and used our module, but did 
not administer surveys.

One-third of the respondents reported their job title as 
“miner”, and another third reported their title as “other” 
including laborer, driller, welder, or supervisor—essentially 
mining job titles. The remaining third consisted of mainte-
nance, multiple titles, and truck drivers. The age of respond-
ents ranged from 18 to 76 (mean = 45) and was somewhat 
older on average than the general working age population: 
55% were 45 years old or older [31]. Sixty-five percent of the 
respondents had more than 10 years’ experience in their job 
or a similar one. More than 40% of respondents had CDLs. 
Thirty percent (n = 175) reported having had work-related 
pain in the past year, and 7% (n = 44) had received an opioid 

Fig. 2   Training slide example
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prescription for work-related pain. Reporting work-related 
pain was associated with reporting having received prescrip-
tion opioids from a licensed provider (p < 0.01).

3.2 � Pre‑ to Post‑Training Changes in Knowledge 
and Attitudes

Table 1 shows pre- and post-training survey responses and 
group-level changes. Reporting good or very good knowl-
edge about opioid side effects increased from 71 to 91% 
(p < 0.01). Additionally, affirmative responses to the ques-
tion regarding knowledge of resources to help a co-worker 
struggling with substance issues increased from 67 to 88% 
(p < 0.01). There were no statistically significant changes 

in comfort in discussing opioid issues, either with a doc-
tor or a co-worker, nor in response to questions regarding 
stigma. For these questions, responses were in line with 
positive attributes (high comfort, confidence, and non-
stigma) both pre- and post-training.

We analyzed subgroup differences between CDL hold-
ers versus those without CDLs and by age. Largely, there 
were no differences in responses; however, CDL holders 
were more likely to answer “true” to the question about 
whether addiction can happen to anyone (an indicator of 
not holding stigmatizing attitudes) than those without a 
CDL (p < 0.01). Those under age 50 were more likely 
to report good or very good knowledge of side effects 
(p < 0.03) both pre- and post-training.

Table 1   Opioid hazard awareness pre- and post-training responses, Massachusetts 2020

* Difference in proportion from pre- to post-training. Chi-squared tests evaluated statistical significance of changes and are described in the text

Pre-
training

Post-
training

Change*

How would you rate your knowledge about the side effects of opioid-based pain medications? n =  590 n =  619
  Very good knowledge 138 23% 242 39% 67%
  Good knowledge 325 55% 321 52%  − 6%
  Poor knowledge 92 16% 42 7%  − 56%
  Very poor knowledge 35 6% 14 2%  − 62%

Opioids work by reducing the causes of pain in the body n =  575 n =  613
  True 333 58% 239 39%  − 33%
  False 242 42% 374 61% 45%

Opioid addiction can happen to anyone n =  594 n =  616
  True 573 96% 592 96% 0%
  False 21 4% 24 4% 10%

People with opioid addiction can never recover n =  585 n =  614
  True 32 5% 33 5%  − 2%
  False 553 95% 581 95% 0%

If a doctor gives you a prescription for opioid-based pain medication, you know that it’s safe to take while 
working

n =  576 n =  614

  True 33 6% 40 7% 14%
  False 543 94% 574 93%  − 1%

How confident would you feel talking to a doctor about safety concerns of opioids? n =  583 n =  613
  Very high confidence 267 46% 297 48% 6%
  High confidence 263 45% 249 41%  − 10%
  Low confidence 39 7% 47 8% 15%
  Very low confidence 14 2% 20 3% 36%

How comfortable would you feel talking to a co-worker about your own use of opioids? n =  562 n =  602
  Very high level of comfort 189 34% 208 35% 3%
  High level of comfort 187 33% 219 36% 9%
  Low level of comfort 95 17% 106 18% 4%
  Very low level of comfort 91 16% 69 11%  − 29%

If a co-worker asked you about where to get help for someone struggling with opioids, do you know at least 
one good resource you could refer them to?

n =  587 n =  616

  Yes 396 67% 541 88% 30%
  No 191 33% 75 12%  − 63%
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3.3 � Training Evaluation

Overall, trainees found the training useful and relevant 
(Table 2). Ninety-four percent would recommend the train-
ing. Many of the voluntary written comments were also pos-
itive; a few questioned whether the training related to miner 
safety, or they disagreed with the view that addiction was a 
disease (which was included in the training’s discussion of 
substance use disorder). In the interviews, trainers expressed 
satisfaction with their preparation to provide the training and 
regarded the training experience as positive.

4 � Discussion

The purpose of this study was to trial an opioid hazard 
awareness training module in the stone, sand, and gravel 
sector with the goal of improving miner knowledge, atti-
tudes, and skills related to opioids. Following state-wide 
delivery to at least 800 surface mining workers, the train-
ing increased knowledge about opioids and was positively 
received by the trainees. The program had little impact on 
attitudes, likely because this trainee population of stone, 
sand, and gravel workers already had a high degree of posi-
tive, non-stigmatizing attitudes. Our two “stigma” questions 
failed to detect strong biased views in the pre-survey. The 
question that was used to detect a mix of “attitude” and 
“skills” showed that the training helped increase comfort 
about potentially talking to a co-worker about your own opi-
oid use. Perhaps most significantly, respondents’ perspective 
that they could provide a co-worker with a good resource if 
they were struggling with opioids increased by 30%. Thus, 
this short training likely increased respondents’ knowledge, 

ability, and willingness to recognize opioid hazards, take 
preventive action, and provide assistance to others.

To our knowledge, this is the first evaluated training 
aimed at the prevention of opioid harms in the mining sec-
tor. However, the training under study here closely models 
the aims of worker opioid awareness training developed for 
other high-risk sectors [28, 32]. Our results align with those 
of a recent evaluation of a longer-format opioid hazards 
prevention training developed for the National Institute of 
Environmental Health Sciences Worker Training Program 
and with the results reported from a training program for 
workers in construction, nursing, and material moving occu-
pations [29, 33].

The training was relatively short and was able to be 
adapted to an existing training infrastructure. We were able 
to prepare several trainers—none with background in sub-
stance use education—to deliver the training and supported 
these trainers with a trainer’s instruction manual and partici-
pant handout. Additional strengths of this study include the 
reach of the training (approximately 80% of the workforce 
in Massachusetts), a very high response rate to the survey, 
and the intervention’s adaptability beyond Massachusetts. 
The module has been revised for a national audience and is 
available as an on-line fully narrated version and for virtual 
delivery or in person by mining safety trainers. (All training 
materials including the slides, trainers’ guide, and survey are 
freely available by contacting the author—see https://​www.​
uml.​edu/​Resea​rch/​CPH-​NEW/​educa​tion-​train​ing/​Opioid-​
Hazard-​Aware​ness/). The revised training includes a post-
training survey that aligns with the one used in this study.

Limitations include the use of a training assessment 
instrument that has not been validated and the lack of out-
comes data that could relate a reduction in opioid-related 
harms to the impact of the training. We did not match 
responses on pre- and post-training surveys and cannot con-
clude that the population changes that we observed corre-
spond to within trainee changes. Overall, changes were mod-
est as would be expected with such a low-intensity training. 
Additionally, we did not assess the impact of the training on 
the workplace or worker behavior. A follow-up survey was 
attempted by phone 4 months post-training, but failed to 
generate a sufficient number of responses (18) to describe 
the results here.

5 � Conclusions

Pervasive prescription and non-prescription opioids con-
tinue to have a devasting public health impact. Opioid 
overdose deaths have been identified as a leading cause 
of death and contributor to a decline in life expectancy 
in the USA. In addition to avoidable deaths, opioid use 
and dependency have led to an epidemic of substance use 

Table 2   Opioid hazard awareness training evaluation, Massachusetts 
2020

Training increased my awareness of the hazards of 
opioids

n = 614

  Strongly agree/agree 531 86%
  Disagree/strongly disagree 83 14%

The training helped me understand what can be done 
to prevent opioid addiction

n = 606

  Strongly agree/agree 546 90%
  Disagree/strongly disagree 60 10%

I can apply what I learned in this training to protect 
myself and others from opioid hazards

n = 605

  Strongly agree/agree 557 92%
  Disagree/strongly disagree 48 8%

I would recommend this training n = 604
  Strongly agree/agree 557 92%
  Disagree/strongly disagree 48 8%
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disorder and extreme suffering among those afflicted, their 
families, and communities. Opioid overdose prevention 
efforts, such as proliferation of naloxone overdose anaphy-
laxis, provider education, and prescribing policy changes, 
have had some impacts in reversing the deadly toll. How-
ever, greater attention to upstream prevention efforts aimed 
at promoting understanding of and action on the causes of 
opioid use in high-risk populations is needed. Employ-
ers can take a variety of actions, including deploying the 
training described here, as well as reducing site hazards 
that can lead to painful injuries, monitoring prescription 
drug benefits for high opioid prescribing, and facilitat-
ing access to substance use treatment [8]. This study pro-
vides evidence that even a brief educational intervention, 
targeted to the needs and interests of a high-risk worker 
population, can help promote knowledge and attitudes to 
prevent opioid harms before they begin. Future research 
will include expanding the training to other mining sectors 
and evaluating the impact of training and other organiza-
tional interventions on mine operations, worker actions, 
and reductions in opioid-related harms.
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