
Work Environment Factors and Prevention of
Opioid-Related Deaths

Opioid use disorder (OUD) and

opioid overdose deaths (OODs)

are prevalent among US workers,

but work-related factors have

not received adequate attention

as either risk factors or oppor-

tunities for OOD prevention.

Higher prevalence of OOD in

those with heavy physical jobs,

more precarious work, and lim-

ited health care benefits sug-

gest work environment and

organizational factors may

predispose workers to the de-

velopment of OUD.

Organizational policies that

reduce ergonomic risk factors,

respondeffectively toemployee

health and safety concerns, pro-

vide access to nonpharmacologic

pain management, and en-

courage early substance use

treatment are important op-

portunities to improveoutcomes.

Organizational barriers can limit

disclosure of pain and help-

seeking behavior, and opioid

education is not effectively in-

tegratedwithworkplace safety

training and health promotion

programs.

Policy development at the

employer, government, and as-

sociation levels could improve

the workplace response to

workers with OUD and reduce

occupational risks that may

be contributing factors. (Am J

Public Health.2020;110:1235–1241.

doi:10.2105/AJPH.2020.305716)
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Opioid use disorder (OUD) is
an overwhelming public

health problem in the United
States. Drug overdose is now the
leading cause of accidental death
in the United States, with two
thirds of all drug overdose deaths
involving an opioid.1 Many of
these deaths result from use of
prescription painkillers, and
synthetic opioids (e.g., fentanyl,
tramadol) have outpaced com-
monly prescribed opioids as the
leading cause of opioid overdose
deaths (OODs) since 2015.2 The
dramatic increase in both pre-
scription and illicit opioid use
since 20003,4 is attributed, in part,
to a marked liberalization of
opioid prescribing practices for
the treatment of acute and
chronic pain.5,6 Opioid pre-
scribing rates have shown a
gradual decline since 2010,7,8

but opioid fatality rates have
increased to 47 600 lives lost in
2017.1 Also, some policy changes
designed to reduce opioid pre-
scribing (e.g., prescription drug
monitoring programs) may have
contributed to individuals tran-
sitioning to use of illicitly man-
ufactured opioids such as heroin
and fentanyl.8 Alternative policy
perspectives beyond prescribing
limits should be explored.

Much of the public health
response to the opioid crisis has
been in the health care system.
Besides policy changes to prevent
multiple prescribers, the Centers
for Disease Control and Pre-
vention (CDC)9 and medical
societies10 have revised medical
guidelines for prescribing opioids

for pain management, and more
federal funds have been allocated
to improve availability of OUD
treatment.11 The complexity of
this problem involving substance
use behaviors, pain management,
physician and insurer practices,
community services, and other
factors suggests a need for a
comprehensive analysis of root
causes to reduce OUD preva-
lence and OOD rates. One up-
stream cause rarely highlighted is
the origin of pain symptoms for
which individuals seek treatment
and the extent to which these
factors can be prevented or
mitigated.

Relieving physical pain is the
primary reason given (63.4%) for
a recent episode of prescription
pain reliever misuse among in-
dividuals aged 18 years or older.12

Forty percent of US workers
report chronic or recurrent
musculoskeletal pain,13,14 15%
of workers report pain most days
or every day,15 and work-related
exacerbations of back pain ac-
count for $5.3 billion per year
in lostwork productivity.13Work-
related factors may also influence
access to opioids as well as OUD
treatments, as many US workers
depend on employer-sponsored

health insurance or workers’
compensation insurance.16

Attending to conditions of
work may have significant po-
tential for effective public
health action to combat the
opioid crisis.

The magnitude and specific
causes of OUD in employed
individuals have been difficult to
pinpoint, in part because of dif-
ficulties in assessing substance use
or addiction among working
people and in part because of a
common assumption that indi-
viduals struggling with substance
use are not in the workforce.
However, the workplace is an
important public health venue
and, to date, employers have not
been adequately included in state
and local efforts to combat the
opioid crisis. We believe that this
is a critical gap in prevention
efforts. In this article, we seek
to highlight the ways in which
working conditions and work
organization may contribute to
initiation of pain medication and
to chronic pain syndromes and
the opioid use that may follow.
We conclude with recommen-
dations forpublichealth researchers,
practitioners, and employer
organizations to incorporate
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workplace factors in prevention
efforts.

WORKING
CONDITIONS AND
OPIOID USE

There are logical interrela-
tionships between occupational
risk factors and prescription drug
use.17 In the case of chronic
opioid use (using opioids most
days > 3 months),9 there are at
least 2 plausible causal pathways.
One of these begins with physical
injury at work or cumulative
trauma from strenuous labor
leading to pain and use of pain-
killers, either as prescribed treat-
ment or for self-medication. The
other has its origins in psycho-
logical stress from unmanageable
job demands (including time
pressure) or from economic
insecurity and job instability,
leading to depression and anxi-
ety. These 2 pathways represent
different mechanisms, but they
also overlap somewhat, and
there may be individuals who
experience both in parallel or
sequence, as discussed in the
next paragraphs.

Work-Related Pain and
Discomfort Pathway

Musculoskeletal injuries,
whether resulting from chronic
exposures to ergonomic risk
factors or from acute incidents
such as slips, trips, and falls or
violent assault, are the leading
cause of work-related injury and
disability.18 Heavy physical
work, high psychosocial work
demands, excessive repetition
of tasks, awkward postures, and
heavy lifting are known work-
place risk factors for musculo-
skeletal pain in prospective
studies.19,20 Occupations such
as construction, commercial
fishing, and health care–support

jobs such as nursing aides are
physically demanding. They
feature high rates of occupational
injuries, as well as high preva-
lence of back and other muscu-
loskeletal pain.

Opioid overdose rates are
highest among occupations with
the greatest physical work de-
mands and least access to paid sick
leave.21–24 One study found that
57% of opioid-related overdose
deaths occurred after a work in-
jury,with 13%of overdose deaths
preceded by a work injury within
the past 3 years of death.25 A
CDC analysis of 47 810 drug
overdose deaths recorded in the
National Occupational Mortality
Surveillance system from 2007
to 201226 showed elevated pro-
portional mortality ratios for 6
occupational groupings: con-
struction, extraction (e.g., min-
ing and petroleum drilling), food
preparation and serving, health
care practitioners and techni-
cians, health care support, and
personal care and service. All of
these are physically strenuous
occupations that have high
injury rates.

In Massachusetts, an indexing
of 4302 death certificates (2011–
2015) for opioid-related over-
dose deaths by industry and
occupation27 showed similar
results. The rate of fatal opioid
overdose varied significantly
(Table 1) by decedent industry
and occupation of the decedents.
Construction and extraction
workers had both the highest rate
and a high number of OODs
(Figure 1). Construction workers
accounted for about 23% of all
OODs, and the OOD rate in
commercial fishing was 4 times
the average for all workers.
Among women, those working
in health care support and food
preparation and serving-related
occupations had markedly higher
rates than the average for all fe-
male workers. These industries

also have someof the highest rates
of occupational injuries and illnesses
nationally.18 In the Massachusetts
study,27 industry sectors with an
average of less than 2 injuries per
100 full-time equivalent workers
had the lowest rate of OOD, and
industrieswithmore than4 injuries
per 100 full-time equivalent
workers had the highest OOD
rates.

Opioids are frequently pre-
scribed for pain control after
occupational injuries,25 al-
though the rate is gradually de-
clining.28 Recently, the efficacy
of opioids to provide more than
modest, short-term pain control
for chronic noncancer pain has
been called into question,29–31

and taking opioid pain medica-
tions for more than a few days is
associated with more disability
and longer work absences in
workers’ compensation,32 an
effect that is not specific to oc-
cupational injuries.33 Apple-
baum et al.34 examined
prospective associations be-
tween New Mexico Workers’
Compensation injuries and life
expectancy over a 19-year follow-
up period. Drug-related causes
of death accounted for 8.1% of
deaths in this population. The risk
of such mortality was increased
3-fold for women who sustained
lost-time injuries compared with
those who sought compensation
for medical expenses only. In
men, there was a 30% increase in
drug-related mortality for workers
with lost-time injuries, but this
difference was not statistically
significant after controlling
for age and industry. Opioids
accounted for 61%ofdrug-related
deaths among workers with lost-
time work injuries.

Other Work-Related
Stressors Pathway

In 2015, an analysis of US
death rates by 2 eminent economists

called attention to an alarming
increase in mortality among
middle-agedWhite, non-Hispanic
Americans, attributed to suicide
and overuse of alcohol and other
drugs.35 The authors referred to
these conditions collectively as
indicators of distress that amount
to “deaths of despair.” They also
cited data showing increased
prevalence of physical pain in the
general population and declines
in self-reported health, mental
health, and ability to work, along
with a parallel growth in Social
Security Disability Insurance
claims inmidlife adults, especially
for musculoskeletal and mental
health disabilities. They speculated
about the impact of rising eco-
nomic insecurity on population
health and pointed to the likely
role of depression and other ills
stemming from the growth of
socioeconomic disparities, noting
that people with the lowest ed-
ucation levels had the worst
general health, themost pain, and
the greatest financial distress.

Many of these associations are
evident from the substantial lit-
erature about the health effects
of working conditions.36,37 For
example, job insecurity and
other forms of precarious work
are associated with worse mental
health and increased suicidal
ideation.38,39 Psychosocial job
stressors—such as the combina-
tion of high job demands, low job
control, and low social support—
have been linked with higher risk
of depression40,41 and attempted
and completed suicide.42,43 Added
to these are the impact on mental
health of workplace injury and its
sequelae, including lost earnings,
risk of reinjury, and long-term
disability. An analysis of data from
2134 workers participating in the
National Survey of Midlife De-
velopment in the United States
(MIDUS) II study from 2004 to
200644 showed an OUD preva-
lence rate of 3.8% and significant
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associations of OUD with
low skill discretion, high psy-
chological demands, and job
strain in addition to physical
job demands.

The increasing prevalence of
insecure work arrangements
(e.g., on-call workers, indepen-
dent contractors, temporary
help) further exacerbates the
pressure to work in pain. In these
arrangements, as well as generally
in seasonal occupations (e.g.,

construction and fishing), people
work whenever a job is available
or they risk losing income. In a
study of automotive assembly
plant closures between 1999 and
2016, Venkataramani et al.45

compared OOD rates in US
manufacturing counties with
and without plant closures.
They found an 85% relative
increase in OODs for counties
with manufacturing plant clo-
sures in the previous 5 years.

WORKPLACE
BARRIERS AND
SOLUTIONS

One barrier for implementing
organizational responses to the
opioid crisis in the employment
setting is the reticence of workers
to report episodic or persistent
workplace pain and discomfort
and, of course, the social stigma
and potential for job loss if opioid
use (whether legal or illicit)
becomes known to coworkers

and supervisors. The under-
reporting of workplace injuries
may further obscure relationships
between work physical demands,
pain, and opioid use. Injury
underreporting is a well-
documented phenomenon46

despite a no-fault approach to
state workers’ compensation in-
surance systems and national
legislation that protects injured
workers’ jobs and requires rea-
sonable accommodation for
employees in recovery from
injuries. As many as 70% of
workplace injuries are never
captured in the counts of ad-
ministrative tracking systems.47

Apart from the apparent poor
record keeping of employers,46

other factors behind under-
reporting include fears of retali-
ation and resentment by peers.48

Recurring pain problems, or
work-aggravated conditions
that are not bona fide or solely
work-related may suffer even
more significant underreporting
if workers refrain from sharing
private health information until
their need for accommodation
becomes severe. Finding ways
for employees to communicate
about pain problems, injuries, or
substance use without suffering
stigma or retaliation remains an

TABLE 1—Rate, Number, and Percentage of Opioid-Related Overdose Deaths by Selected Occupations: Massachusetts, 2011–2015

Occupation Opioid-Related Overdose Deaths, No. (%) Rate of Overdose Death/100 000 Workers, Mean (95% CI)

Construction and extraction 1096 (24.8) 150.6 (146.0, 155.1)

Farming, fishing, and forestry 61 (1.4) 143.9 (125.4, 162.3)

Material moving 167 (3.9) 59.1 (54.5, 63.7)

Installation, maintenance, repair 221 (5.1) 54.0 (50.4, 57.6)

Transportation 203 (4.7) 42.6 (39.6, 45.6)

Production 312 (7.3) 42.1 (39.7, 44.5)

Food preparation and serving 372 (8.6) 39.5 (37.5, 41.6)

Building or grounds and maintenance 230 (5.3) 38.3 (35.8, 40.9)

Health care support 146 (3.4) 31.8 (29.2, 34.5)

All occupations 4302 (100.0) 25.1 (23.4, 26.8)

Note. CI = confidence interval. Occupations shown have a significantly higher rate than does the “all occupations” category.

Source. Massachusetts Department of Public Health.27
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FIGURE 1—Occupation Groups With Opioid-Related Overdose Death Rates Significantly Higher
Than the Average Rate for All Workers: Massachusetts, 2011–2015
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important occupational health
and safety challenge.

Another question is whether
organizations might be able to
exert influence on the help-
seeking behaviors of employees
at risk for overdose through
workplace policies and practices.
Given that workers are unlikely
to report such a problem to their
coworkers and supervisors, the
effect of employer policies and
practices must be indirect, with
messages about pain and opioid
use communicated across the
entire workforce. There are
several possibilities to influence
health beliefs and behaviors
through employer practices and
health communications. First,
workplace hazards that contrib-
ute to musculoskeletal pain and
injury could be reduced. Second,
the perceived seriousness of
opioid use and susceptibility to
addiction and overdose could be
a target for health messaging in
the workplace. Third, worker
perceptions about the relative
benefits and risks of seeking
OUD treatment could be influ-
enced by workplace health pro-
motion efforts that encourage
professional assessment and
treatment of substance use
problems or dose reduction. A
fourth opportunity would be to
increase the ease with which
workers can access OUD treat-
ment, preferably integrated with
effective nonopioid pain man-
agement, thereby improving the
self-efficacy for workers to seek
help.

Convincing employers that
opioid use prevention is within
their possible scope of health
promotion activities is, admit-
tedly, an uphill battle. Even
if new supportive policies are
adopted by company leadership,
the organizational culture of in-
dustries, corporations, and oc-
cupational trades can be deeply
entrenched and difficult to

change. In our interactions with
business owners and managers,
many place responsibility for the
opioid crisis on the health care,
insurance, and pharmaceutical
industries. While 80% of business
managers for large US employers
recognize the seriousness of the
opioid crisis, only 30% have al-
tered their health plans to restrict
use of prescription opioids, and
only 21% have added programs
to manage prescription opioid
use.49 In another interview study
with 501 human resources man-
agers, only 61% indicated any
concern with opioid pain reliever
misuse in their workforce.50

Some employers ignore em-
ployee drug use, while others
have doubled down on drug-free
workplace policies that strive
to weed out and dismiss em-
ployees at the first sign of a
drug or alcohol problem. Em-
ployees and employers might
benefit from, for example, a
contract or agreement regard-
ing continued employment
while in treatment and recovery
as verified with periodic drug
screening and provider certifi-
cation. Acknowledging that
relapse is an expected part of
recovery, employees may re-
quire shifting to tasks that do
not involve the operation of
machinery and other safety-
sensitive operations. In our
experience, employers are of-
ten reticent to include opioid
prevention as part of worksite
health education programs,
even among industries and oc-
cupations with the highest
OOD rates. Perhaps the most
compelling case to engage em-
ployers in opioid prevention is
a financial one, as employer
costs for opioid use, OUD
treatment, and related health
care and disability insurance are
substantial.51 Unfortunately, a
more attractive financial option
for some employers is firing or

not hiring workers with opioid
use or a substance use history.

Job insecurity may increase
the need to work while in pain
and thus increase reliance on pain
medication. Fear of losing their
jobs can lead people to return to
work in pain or before they are
healed, leading to use of and
addiction to pain medication.
Seasonal sectors such as con-
struction and fishing operate in
“boom and bust” cycles, creating
pressure to work when there is
work available and anxiety when
there is not. A Massachusetts
study found that many con-
struction workers fail to seek or
obtain medical treatment, sug-
gesting that stigmatization and
fear of job loss may interfere with
help-seeking behaviors.52 Simi-
larly, a recent study of lobstermen
in the northeast United States
showed that many workers with
low back injuries did not seek
medical treatment.53 Another
aspect of precarious work is the
lack of paid benefits. The un-
availability of paid sick leave also
has potential to increase the need
to work while in pain and may
increase reliance on pain medi-
cation. In the Massachusetts
study,27 the OOD rate was 4
times higher for industries in
which few individuals have access
to paid sick leave.

A TOTAL WORKER
HEALTH PERSPECTIVE

One method for engaging
employers about opioid use and
other worker health issues that
span work and family life is the
Total Worker Health (TWH)
perspective recommended by the
National Institute for Occupa-
tional Safety andHealth.54 TWH
is defined as “policies, programs,
and practices that integrate pro-
tection from work-related safety

and health hazards with promo-
tion of injury and illness pre-
vention efforts to advance
worker well-being.”54 The
TWH perspective examines the
shared responsibility and oppor-
tunity for health and well-being
between those who control the
conditions at work and the
workers themselves, while clari-
fying employer responsibility for
providing safe work. This is rel-
evant to OUD because opioid
use can involve both personal risk
factors such as age, gender, fit-
ness, occupational identity, and
health history and workplace
factors such as physical demands,
hours of work, job insecurity,
and time pressures. TWH ap-
proaches might help to draw
employer attention to both
personal and worksite factors to
prevent OUD and overdose.
Work-related back injuries, for
example, are common in many
types of jobs and frequently lead
to opioid prescriptions.28,55

While heavy physical workload
is an important risk factor, this
workload hazard may interact
with obesity, lack of aerobic
fitness, and other personal
health behaviors. The TWH
framework may be useful to
expand opioid discussions with
employers.

RECOMMENDATIONS
The evidence linking the

workplace as an exacerbating
factor in opioid use is now be-
ginning to coalesce, demon-
strating a series of plausible steps
in the pathway. Our recom-
mendations (Table 2) address the
role of individual employers,
policy changes that could change
the broader social and economic
context, and research needs.
Employers can play an important
role, even a lifesaving one, at
every stage along the continuum:
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prevention, intervention, treat-
ment, and recovery. Primary
prevention interventions include
recognizing, evaluating, and
controlling workplace hazards
that might contribute to acute or
chronic injury. While a regula-
tory structure is generally lacking
to enforce employer action to-
ward reducing injury risks from
ergonomic hazards, such as lift-
ing, or risks of violence, the
Occupational Safety and Health
Administration (OSHA) has de-
veloped extensive guidance for
employers in other domains (e.g.,
ergonomic and violence pre-
vention programs). Early inter-
vention to reduce hazards
contributing to pain and to avoid
prescriptions that could poten-
tially lead to a substance use
disorder is the very ideal of a

public health model of preven-
tion at the source.

Return-to-work or stay-at-
work accommodations for in-
jured employees are essential to
prevent permanent disability and
opioid dependence. Too many
employees are told there are no
job modifications or alternate
duty positions available,56 and a
return to safe work for those who
are in recovery from OUD or
injury is essential to prevent a
downward spiral of high medical
costs, permanent disability, and
even death. A 4-way conversa-
tion with the supervisor, the
employee, the employee’s health
care provider, and the employer
representative can clarify the
return-to-work plan. In the case
of substance use disorders, issues
of health privacy, stigma, and

disclosure pose significant barriers
to return-to-work communica-
tion,57 so special precautions are
necessary. Employers should work
with their benefits manager to en-
sure that employees have access to
nonopioid treatments for pain and
appropriate and effective care for
injuries and for treatment of OUD.

Many people are unaware of
which prescriptions contain
opioids and their addictive
properties. Furthermore, physi-
cians may write opioid prescrip-
tions inways that do not conform
to best-practice guidelines or the
needs of workers. Thus, indi-
viduals would benefit from opi-
oid hazard awareness programs
including skills-based training in
how to ask physicians about pain
medication and how to access
nonopioid pain treatment. Other

topics could include safe pre-
scription storage and disposal,
awareness of employee assistance
programs, health care benefits for
treatment of substance use dis-
orders, leave policies, and com-
munity resources. Training about
use of naloxone to reverse opioid
overdoses may be appropriate for
certain workplaces and for those
employees who are already trained
and responsible for first aid.

Opioid education in the
workplace could be integrated
into health and safety training or
wellness education. Such training
can cover employer policies and
employee rights and communi-
cate a supportive message to
combat stigma and fears of re-
taliation. In the OSHA health
and safety management parlance,
that means demonstrating

TABLE 2—Recommendations to Address Workplace Factors in the Prevention of Opioid Overdose Deaths: United States, 2020

Agent Problem Actions

Government Lack of regulatory structures and employer guidelines Enlist OSHA and other federal regulatory bodies to issue guidance

and certifications on employer practices to prevent OUD and

improve employee access to evidence-based treatments for OUD.

Government Absence of research on workplace factors and interventions to

prevent OUD and OOD

NIOSH and other federal funding agencies to prioritize opioid

education and OUD prevention as a worksite wellness issue using

a TWH framework.

Employer Lack of employer-based policies and actions to address the opioid

crisis

Adopt and implement changes to drug-free workplace policies that

acknowledge OUD as a medical problem requiring treatment and

provide pathways for recovery while preserving workplace safety

and productivity.

Employer Limited access of workers to effective OUD treatment Coordinate with health insurers and benefit managers to increase

access to OUD treatment.

Employer Workers receive little education about opioid risks and treatments

for OUD

Expand existing safety and wellness training programs to

incorporate information about opioid risks, nonpharmacological

pain management alternatives, and how to access confidential

care.

Employer Few nonpharmacological treatment options available for acute or

chronic pain

Impose on health insurers to provide local access to high-quality

pain management programs applying behavioral principles,

interdisciplinary care, and a biopsychosocial framework.

Associations Absence of peer-based best-practice guidelines for effective

employer response to the opioid crisis

Encourage employer-facing associations related to health,

disability, and insurance benefits to develop and disseminate

effective policies and programs that promote worker health and

address organizational barriers and constraints.

Note. CDC=Centers for Disease Control and Prevention; NIOSH=National Institute for Occupational Safety and Health; OOD=opioid overdose death;
OSHA=Occupational Safety and Health Administration; OUD=opioid use disorder; TWH=Total Worker Health.
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management commitment to
worker well-being and encour-
aging employee participation in a
nonstigmatizing and recovery-
friendly workplace—one that
supports recognizing substance
use disorder as a disease and
supports raising concerns about
and addressing working condi-
tions that may be hazardous.
Workers should receive treatment
without blame, especially when
medication overuse has resulted
from a painful workplace injury.

More in-depth research
should characterize the potential
contribution of workplace and
job factors to opioid overuse and
overdose. Of course, these rela-
tionships should be evaluated
while accounting for a host of
other factors, such as access to
medical care, organizational
constraints, treatment preferences,
and sociocultural influences. In-
tervention studies should examine
the effectiveness of eliminating
workplace hazards that cause in-
juries for which opioids are pre-
scribed, providing appropriate
pain management following
work injury, finding ways to
offer safer opioid prescribing,
and providing overdose preven-
tion education and resources. This
research should not be limited to
individual-level interventions but
also should include organizational
educational and policy changes to
protect high-risk worker pop-
ulations, such as guaranteed paid
sick leave, best-practice pain
management and treatment
guidelines for work-related in-
juries that reduce opioid use and
addiction risk, and return-to-
work accommodations that pro-
tect continued healing and avoid
injury recurrence.

CONCLUSION
The correspondence between

industries with high injury rates

and high OOD rates suggests an
association between workplace
physical demands, workplace
pain and injuries, and risk of
developing OUD. We recom-
mend stronger regulatory guid-
ance to strengthen employer
policies, develop and dissemi-
nate best practices for employers
within high-risk industries,
improve employee education
and resources, expand health
care benefits to support non-
pharmacological pain manage-
ment approaches and reha-
bilitation options for OUD,
and provide increased funding
to develop and test workplace
policies and programs related to
opioid use. There is a clear need
to develop public health inter-
ventions in the employment
setting to help reverse the con-
tinuing opioid crisis.
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