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Abstract
Aims: Employers in the United States incur substantial costs associated with sub-
stance use disorders. Our goal was to examine the effectiveness of employer-led 
interventions to reduce the adverse effects of drug misuse in the workplace.
Methods: We conducted a systematic review of studies that evaluated the effectiveness 
of recommended workplace interventions for opioids and related drugs: employee edu-
cation, drug testing, employee assistance programs, supervisor training, written work-
place drug-free policy, and restructuring employee health benefit plans. We searched 
PubMed MEDLINE, EMBASE (embase.com), PsycINFO (Ebsco), ABI Inform 
Global, Business Source Premier, EconLit, CENTRAL, Web of Science (Thomson 
Reuters), Scopus (Elsevier), Proquest Dissertations, and Epistemonikos from inception 
through May 8, 2019, with no date or language restrictions. We included randomized 
controlled trials, quasi-experimental studies, and cross-sectional studies with no lan-
guage or date restrictions. The Downs and Black questionnaire was used to assess the 
quality of included studies. The results were reported using the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines.
Results: In all, 27 studies met our inclusion criteria and were included in the sys-
tematic review. Results were mixed, with each intervention shown to be effective in 
at least one study, but none showing effectiveness in over 50% of studies. Studies 
examining the impact of interventions on workplace injuries or accidents were more 
commonly reported to be effective. Although four studies were randomized con-
trolled trials, the quality of all included studies was “fair” or “poor.”
Conclusions: Despite the opioid epidemic, high-quality studies evaluating the ef-
fectiveness of employer-led interventions to prevent or reduce the adverse effects of 
substance use are lacking. Higher quality and mixed methods studies are needed to 
determine whether any of the interventions are generalizable and whether contextual 
adaptations are needed. In the meantime, there is a reason to believe that commonly 
recommended, employer-led interventions may be effective in some environments.
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1 |  INTRODUCTION

The United States (US) is facing its worst opioid crisis in his-
tory.1,2 Despite efforts to mitigate the epidemic, drug over-
doses were responsible for approximately 70 237 deaths in 
2017 (47 600; 67.8% from opioids), representing a 9.6% in-
crease from 2016.1-3 Substance use disorder, which includes 
the misuse of opioids, has a significant impact on the work-
force. A recent analysis of the 2012-2014 National Survey 
on Drug Use and Health indicated that 20.2 million adults 
had a self-reported substance use disorder, and more than 
60% were employed.4 Given the large number of employees 
reporting a substance use disorder, employers are incurring a 
significant portion of the estimated $400 billion annual cost 
of substance abuse,4 including costs associated with absen-
teeism, occupational injuries,5 turnover, and health care.4 
The need for effective interventions to reduce the burden of 
substance use, including misuse of opioids, in the workplace 
is urgent and could potentially target a large proportion of 
users.

The Substance Abuse and Mental Health Services 
Administration (SAMHSA) of the US Department of Health 
and Human Services recommends five types of employ-
er-initiated interventions.6 These interventions include the 
following: establishment of a clear written workplace policy 
on substance use; employee education to improve knowledge 
about opioids and other potentially addictive medication; 
training of supervisors to keep them updated with the most 
recent workplace drug policies and identification of signs of 
impairment among other things; employee assistance pro-
grams to support confidential treatment of affected workers 
adoption of drug-testing policies; and redesigning health ben-
efits to improve access to health services. In some instances, 
interventions are extended to immediate family members 
of employees because of the known negative impact of ill 
health among employees’ family members on workplace 
productivity.

Despite the increase in the number of organizations adopt-
ing interventions to deter employees from the misuse of pre-
scription medication and illegal drugs,7,8 critical evaluation 
of the effectiveness of these interventions is sparse. Reviews 
are either dated 9-11 or focused on a particular occupational 
group,12 drug,12 intervention,12-14 or outcome.12,14 Prior re-
views have concluded that there is weak evidence to support 
the effectiveness of recommended interventions to deter em-
ployees from illicit drug use. However, the opioid epidemic 
has generated renewed interest in this field as employers seek 
the best ways to insulate the workplace from the adverse ef-
fects of drugs. Given the limitations of previous reviews, our 
goal was to systematically review the evidence of the effec-
tiveness of recommended employer-initiated interventions 
aimed at reducing the negative impact of major drugs of 
abuse in the workplace.

2 |  MATERIALS AND METHODS

We used the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA)15 guideline for 
reporting this systematic review and registered the re-
view protocol in the International prospective register of 
systematic reviews, PROSPERO (Registration number: 
CRD42019132681).

2.1 | Search strategy

We searched PubMed MEDLINE, EMBASE (embase.com), 
PsycINFO (Ebsco), ABI Inform Global, Business Source 
Premier, EconLit, CENTRAL, Web of Science (Thomson 
Reuters), Scopus (Elsevier), Proquest Dissertations, and 
Epistemonikos from inception through May 8, 2019, with 
no date or language restrictions. Terms used in the search 
included workplace, employer, employee, substance-related 
disorders, substance abuse, substance misuse, and inter-
ventions. A full list of the search strategies is outlined in 
Appendix A.

2.2 | Inclusion and exclusion criteria

We included randomized controlled trials (RCTs), quasi-
experimental studies, cohort studies, cross-sectional 
studies, and pre-post studies that investigated the effec-
tiveness of an employer-initiated intervention to reduce 
the adverse effects of opioids and other drugs of addic-
tion. We focused on the six categories of employer-initi-
ated interventions recommended by SAMHSA and other 
related organizations6,16,17: employee education, drug 
testing (random, post-accident and reasonable suspi-
cion), employee assistance programs (EAP), supervisor 
training, written workplace drug-free policy, and restruc-
turing of employee health benefit plans.6 We excluded 
studies that exclusively investigated pre-employment 
drug screening, as our focus was on interventions tar-
geted to employees. We included articles focused on the 
eight groups of drugs identified during the 2015-2017 
National Surveys on Drug Use and Health as the major 
drugs of abuse in the United States18 (Appendix B). We 
included articles that reported outcomes related to drug 
use or their direct effects, including accidents and inju-
ries, absenteeism, healthcare utilization, cost, and other 
measures of productivity. Interventions were considered 
to be effective if they reduced drug use or the adverse ef-
fects of drug use. We excluded case reports, case series, 
editorials, commentaries, and publications that investi-
gated workplace interventions only for alcohol abuse or 
tobacco use.
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2.3 | Data collection and processing

Search results were saved into EndNote files by the librar-
ian (LCO) and transferred into Covidence19 for subsequent 
processing. Two reviewers (MOA and CBI) independently 
performed the title and abstract screening, and the full-
text screening. Conflicts were resolved through consensus. 
Extraction of data from included studies was carried out in-
dependently by three reviewers (MOA, ASR, and CBI; two 
reviewers per article) using a data extraction template de-
signed by the investigators and embedded into Covidence. 
Information extracted included: year of publication, the 
country where the intervention took place, study design, 
study sample, number of participants, intervention type, 
outcome measures, and effectiveness of the intervention. 
For study outcomes, we selected results from fully adjusted 
models, when available. For studies that reported outcomes 
for several illicit drugs, we selected outcomes of opioids. 
We selected the most rigorous assessment of the reported 
outcomes.

2.4 | Methodical quality assessment

We assessed the methodical rigor of the included studies using 
the modified Downs and Black checklist for randomized and 
non-randomized studies for healthcare.20-23 The checklist has 
27 items, with a total possible score of 28. Papers were rated 
excellent if they scored above 25, good if they scored be-
tween 20 and 25, fair if they scored between 15 and 19, and 
poor if they scored <15.24 Each study was assessed by two 
independent investigators, and discrepancies in scoring were 
resolved through consensus.

3 |  RESULTS

3.1 | Study selection

We identified 21  620 titles (PubMed MEDLINE 3014; 
EMBASE [embase.com] 4430; PsycINFO [Ebsco] 962; ABI 
Inform Global 1793; Business Source Premier 120; EconLit 
45; CENTRAL 3273; Web of Science [Thomson Reuters] 
1603; Scopus [Elsevier] 5551; Proquest Dissertations 327; 
and Epistemonikos 502). After the removal of duplicates, 
13 639 title and abstracts were screened. Based on the review 
of titles and abstracts, 13 487 papers unrelated to the topic of 
interest were excluded. The full-text review was conducted 
on 152 articles out of which 27 were ultimately included in 
the review.25-51 The list of excluded studies and reasons for 
exclusion are shown in Appendix C. The level of concord-
ance of the reviewers during the initial full-text review was 
83%. Figure 1 shows the study flowchart.

3.2 | Characteristics of studies

Four25,28,29,43 of the 27 included studies were RCTs. Nine stud-
ies were quasi-experimental studies, of which eight were in-
terrupted time-series analyses,32,34,37,39,40,42,47,49 and one was 
historically controlled.27 In all, 14 studies were observational 
studies, of which seven were cross-sectional,26,31,33,41,44,46,50 
and seven were cohort studies.30,35,36,38,45,48,51 The majority 
of the studies (23/27; 85%) were carried out among employ-
ees in the United States. Australia, Canada, Portugal, and 
Spain had one study each. The most common independ-
ent intervention was drug testing, which had 12 independ-
ent analyses from 11 studies.26,30,31,33,35,37-39,42,45,50 Seven 
analyses from five studies evaluated the effectiveness of 
EAPs,26,27,39,49,51 while six studies investigated the impact 
of employee education.25,26,28,29,39,43 Less commonly evalu-
ated single interventions were written workplace drug-free 
policies with five effectiveness evaluations26,33,39,44,50 and 
restructuring of employee benefits, with three evaluations 
from two studies.34,48 Four studies evaluated multiple in-
terventions independently,26,33,39,48 and six studies evalu-
ated multiple interventions collectively.32,36,40,44,47,51 The 
most frequently assessed outcomes were the reduction in 
illicit drug use and reduction in workplace accidents. Other 
reported outcomes included direct costs (eg, cost of inju-
ries, cost of mental health services, company claims), ab-
senteeism, involuntary turnover, and healthcare utilization 
(Table 1).

3.3 | Quality of studies

All of the included studies were rated either fair or poor, 
with scores ranging from 8/28 to 19/28 (Table 2). None of 
the studies met the threshold for “excellent” or “good” qual-
ity, based on the modified Downs and Black criteria.20 The 
majority of the studies (18; 66.7%) had total scores within the 
range for “fair quality,” while the remaining nine fell within 
the “poor quality” range. Of the four RCTs, two had scores 
within the “poor quality” range,25,28 and the remaining two 
had scores within the “fair quality” range.29,43 In general, the 
weakness in quality scores reflects poor scores for internal 
validity (high risk of bias or unmeasured confounders) and 
power estimation.

3.4 | Effectiveness of Interventions

Because some studies evaluated multiple interventions or 
outcomes, we identified 49 independent analyses of the ef-
fectiveness of recommended workplace interventions. A 
summary of the effectiveness of the interventions is provided 
in Table 3.
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3.4.1 | Employee education

All six evaluations of employee education investigated its 
effectiveness in reducing employee drug use. Two studies 
reported a significant reduction in illicit drugs among employ-
ees exposed to an educational intervention,26,28 while four 
studies did not find this intervention to be effective.25,28,29,43 
Three 25,28,29,43 of four analyses of RCTs did not find a stand-
alone educational intervention to be effective. Although the 
fourth RCT28 suggested that employee education may lead to 
a reduction in illicit drug use, the analysis for this outcome 
lacked methodological rigor. The two remaining studies were 
analyses of the National Household Surveys on Drug Abuse 
(NHSDA).26,39 One of these studies reported that respond-
ents who endorsed the presence of workplace drug preven-
tion messages were less likely to self-report marijuana use in 
30 days preceding the survey,26 while the other did not find 
an association between workplace education on drug use and 
self-reported non-prescription drug use.39 Both studies that 
suggested that employee education alone was sufficient to 
reduce drug use26,28 had low-quality assessment scores.

3.4.2 | Drug testing

In all, 15 studies evaluated the effectiveness of random, 
reasonable suspicion, or post-accident drug testing in the 

workplace. The most frequent outcome was work-place in-
juries.30,35,37,38,42,45,50 Five studies investigated the relation-
ship between drug testing and illicit drug use or misuse of 
prescription drugs,26,31,33,38,39 while two investigated the as-
sociation between drug testing with healthcare cost.41,42 One 
study examined the association between drug testing and 
productivity.46

Two of five studies reported that drug testing was associ-
ated with a reduction in drug misuse. Both were cross-sec-
tional studies, with poor26 or fair31 quality assessment. Study 
outcomes were self-reported marijuana use26 or any illicit 
drug use.31 The three other studies did not find any relation-
ship between drug testing and illicit drug use. Two of these 
were cross-sectional studies33,39 in which no association was 
found between drug testing and misuse of prescription pain 
relievers33 or non-medical prescription drug use.39 A third 
study, which analyzed data of a retrospective cohort38 did not 
detect a significant decline in positive urine tests for cocaine 
and marijuana in a company that switched from non-random 
to random drug testing.

Seven studies investigated the association between drug 
testing and workplace accidents, and two of these studies35,37 
reported that drug testing was associated with a decline in 
workplace injuries. In the first of these two studies, the intro-
duction of random drug testing in a company with pre-em-
ployment drug testing led to a significant decline in workplace 
injuries,35 while in the second study, workers randomly 
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selected for drug testing had lower post-test accident rates 
when compared to employees who had not had drug testing.37 
Three studies reported mixed results, indicating that only 
specific drug-testing modalities were effective,30 or that drug 
testing was effective for reducing some but not all types of 
work-related accidents.38,50 In one of these studies, post-acci-
dent drug testing resulted in a decline in Occupational Safety 
and Health Administration (OSHA) reportable accidents, but 
reasonable cause drug testing did not have the same effect.30 
In another study, a switch from non-random to random drug 
testing led to a decline in passenger injuries, but not over-
all accidents among employees in the transport industry.38 
Lastly, in the study by Waehrer et al,50 an association was 
found between drug testing and injuries resulting in no loss of 
work, but not injuries associated with loss of work.

In two studies, employee drug testing did not result in a 
significant reduction in workplace accidents. In one of these 
studies, there was no significant decline in workplace acci-
dents following the introduction of random drug testing,42 
while in the other study a combination of pre-employment 
and post-accident and a combination of pre-employment, 
post-accident, random, and suspicion-based drug testing did 
not lead to a significant decline in workplace injuries when 
compared to no drug-testing program.45 Both studies had fair 
quality assessment ratings.

Two studies investigated the effect of drug testing on 
healthcare costs. While Morantz and Mas41 showed that the 
adoption of drug testing resulted in a 12% decline in total 
health claims, Ozminkowski et al42 did not find a decline in 
substance abuse-related expenditure. Both studies had simi-
lar study designs and quality assessment scores. In the only 
study that investigated the relationship between drug testing 
and productivity,46 any drug testing or specifically random 
drug testing was associated with a reduction in productivity. 
The quality of this study was poor, so its findings should be 
interpreted with caution.

3.4.3 | Employee assistance programs

Five studies provided seven evaluations of the effect of EAPs 
on illicit drug use, work-related injuries, healthcare costs, or 
absenteeism. The study by Castro and Lawson,27 reported 
three outcomes: work-related accidents, healthcare cost, and 
absenteeism, but had a low-quality assessment score. Two 
studies investigated the effect of EAPs on the use of illicit 
drugs, and one39 reported an association between having an 
EAP and reduced marijuana use, while the other,26 with a 
poor quality score, did not find an independent association 
between having an EAP program and drug misuse. Both 
studies were cross-sectional studies of national surveys, with 
self-reported outcomes of marijuana use26 or non-medicinal 
prescription drug use.39O
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Two studies evaluated the effect of EAPs on workplace 
accidents. While the study by Castro and Lawson27 showed 
that the introduction of an EAP program led to a significant 
decline in workplace injuries, the study by Waehrer et al50 
reported mixed results, and showed an association between 
EAPs and injuries that resulted in “no loss of work,” but not 
injuries with “work loss.” The study designs were different: 
Castro and Lawson27 conducted a historically controlled trial, 
while Waehrer et al50 carried out a cross-sectional study.

None of the two studies that investigated the effective-
ness of EAPs in reducing healthcare costs found it to be ef-
fective. Sweeney and colleagues49 used a matched design to 
compare manufacturing companies with and without EAPs 
and did not find a significant difference in the number of 
claims or the dollar amount of claims between companies 
with EAPs and those without. Lastly, another analysis in the 
study by Castro and Lawson27 did not show an association 
between an EAP and total worker compensation claims. 
There was only one analysis of the effect of an EAP pro-
gram on absenteeism due to sick leave, and this was reported 
in the study by Castro and Lawson.27 In the cross-sectional 
analysis, no association was found between EAPs and absen-
teeism due to sick leave.

3.4.4 | Written drug-free workplace 
drug policy

Four26,33,39,44 of five studies, all cross-sectional, investigated 
the association between a written workplace drug-free policy 
and misuse of drugs. Two of these studies reported lower drug 
misuse (marijuana26 or prescription medications39), while the 
other two found no association between written workplace 
drug-free policies and misuse of prescription pain relievers33 
or any illicit drugs.44 Three of the four studies were of poor 
quality,26,33,44 while the fourth had fair quality.

One study, also cross-sectional in design, investigated if 
there was an association between a written workplace drug-
free policy and work-related injuries,50 and found no associ-
ation between written drug-free policy and injuries resulting 
in loss of work or no-work-loss injuries.

3.4.5 | Restructuring employee 
health benefits

Three independent analyses from two retrospective cohort 
studies, all of fair quality, evaluated the impact of restruc-
turing health benefits on healthcare cost48 or utilization.34,48 
Analyzing health insurance data, Sturm48 compared different 
health insurance plans provided by the same managed health 
organization but differed in terms of coverage-fully ensuring 
contracts versus not. Plans that provided full coverage risk 

did not have significantly different access rates for any care 
or any inpatient care. In terms of cost, plans that provided full 
health coverage were associated with lower out-patient, but 
not in-patient cost.

The second study by Lo Sasso and Lyons34 evaluated the 
impact variation of co-pay on health services related to em-
ployee drug use. The study reported that higher co-payments 
were associated with reduced utilization of out-patient and 
in-patient services for patients with drug use problems,34 thus 
having a negative effect on access to care.

3.4.6 | Combined interventions

In all, 12 analyses evaluated the effectiveness of a combi-
nation of two or more recommended interventions on vari-
ous work-related outcomes. Four analyses from two studies 
had outcomes of drug misuse.32,44 One showed that it may 
be effective,44 one had mixed results,32 while the remaining 
two indicated that it was not effective.44 Pidd et al,44 in a 
cross-sectional survey, evaluated various combinations of in-
terventions and reported that the combination of employee 
education, drug testing, written workplace drug-free policy, 
with or without EAP, was associated with a 28% lower odds 
of self-reported illicit drug use. In the same study, no asso-
ciation was found between the combination of written work-
place drug-free policy and employee education or EAP, or 
the combination of written workplace drug-free policy with 
or without drug testing, and illicit drug use. The quality of 
this study was, however, poor.

In a single-arm study, Gómez-Recasens et al32 examined 
changes in the yearly proportion of positive saliva drugs screen 
over 3 years following the introduction of employee education 
and drug testing. There was a significant decline in year two 
compared to year one, but not at any other time intervals.

Three40,47,51 of four studies reported that a combination 
of interventions reduced workplace injuries or accidents. 
The results of a controlled interrupted time-series analysis47 
showed a modest but significant decline in workplace inju-
ries after employee education and EAP were introduced to a 
transportation company. The quality of the study was how-
ever poor. In the two other studies, reduction in workplace 
injuries was reported by Miller et al40 and Wickizer et al51 
in response to the combination of employee education, drug 
testing, and EAP, or the combination of employee education, 
drug testing, EAP, supervisor training, and written work-
place drug-free policy, respectively. However, the study by 
Lockwood et al36 did not detect a reduction in workplace ac-
cidents after the introduction of a comprehensive policy of 
employee education, drug testing, EAP, supervisor training, 
and written workplace drug-free policy.

Other reported outcomes of combined interventions were 
healthcare costs,36,40 absenteeism,36 and productivity.36 Of 
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these, only the study by Miller et al40 reported a positive 
outcome, with the combination of employee education, drug 
testing, and EAP, resulting in a significant decline in the cost 
attributable to workplace injuries.

4 |  DISCUSSION

We have provided an updated, systematic assessment of the 
effectiveness of currently recommended interventions for 
employers to prevent or reduce the adverse effects of opi-
oids and related drugs. Building on previous reviews,9-14 we 
adopted a systematic approach and included all currently 
recommended interventions to insulate employees from drug 
use, and included all outcomes we considered will be impor-
tant to both employers and employees. However, similar to 
what was observed in previous reviews, most of the studies 
were methodologically weak, providing a poor evidence base 
to access the efficacies of these interventions.

In light of the opioid epidemic and increasing legaliza-
tion of marijuana,52 the rising incidence of substance use 
disorders and its impact on the workforce is a serious con-
cern.52-55 Yet, of the 27 studies identified in this research, 
only seven were published in the past decade. Of these 
seven, four were cross-sectional analyses of national survey 
data. Of the three remaining studies from the past decade, 
when the effects of the crisis were first being detected, only 
one study was based in the United States.45 Coincidently, 
this study has the highest quality assessment score of all 
27 publications. Unfortunately, this single piece of recent 
evidence is not particularly useful guidance for employers. 
The mixed results of this review may be disappointing to 
employers looking for clear guidance on interventions to 
adopt to address substance use. Overall, our findings sug-
gest that the interventions may work in some contexts, but 
not others, which highlights the need for mixed methods 
evaluations of employer-led interventions. Such studies 
would provide evidence about the contexts in which the 
interventions are more likely to succeed.

Despite these shortcomings, the results from the identified 
studies indicate that work-related injuries or accidents may 
be more sensitive to the effects of the evaluated workplace 
interventions. Three40,47,51 of four combined interventions 
with outcomes of work-related injuries reported a significant 
decline in injuries. Five30,35,37,38,50 of seven studies reported 
that drug testing might reduce workplace injuries, and both 
studies that evaluated the impact of EAP27,50 reported lower 
accidents associated with EAP. Outcome data related to work-
place injuries may also be more reliable than data on drug use 
as the former may be pulled from standard documentation 
required by OSHA, and the latter from self-reports.

In response to the opioid epidemic, our goal was to provide 
a comprehensive review of the effectiveness of interventions 

that employers can deploy to mitigate the adverse workplace 
effects of opioids. Despite our efforts to achieve this goal, the 
limitations of our review need to be considered. Because of the 
variations in study designs, effect measures, and outcomes, we 
were unable to conduct a meta-analysis. However, given the 
poor quality of identified studies, this may not have a signifi-
cant effect on the overall conclusions. Also, our choice for the 
Downs and Black was based on its rigor in assessing the quality 
of both RCTs and non-RCTs and its wide use.20-23 Using a dif-
ferent tool may have produced different results related to study 
quality. Despite these limitations, to the best of our knowledge, 
this is the most comprehensive synthesis of the effectiveness of 
currently recommended interventions that can be instituted by 
employers for addressing substance misuse in the workforce.

We suspect that many employers have implemented the 
interventions described here,6 but few employers may have 
evaluated and published the results. It is not surprising, 
given that these research activities are not central to the core 
business of most employers and that many employers might 
not be familiar with conducting and publishing rigorous 
research. There is an opportunity for employer-researcher 
partnerships to help with evaluations of these employer-led 
interventions. Researchers may help employers identify in-
terventions, evaluate interventions, and bridge the gap be-
tween what is known and what is practiced. There is also 
the potential for greater partnerships between public health 
agencies and large employers in efforts to prevent and reduce 
substance use disorders. Large employers have a financial in-
centive to reduce substance abuse in their workers. They also 
have the opportunity to reach large numbers of people both 
by intervening directly with their employees and indirectly 
through the families and dependents of their employees. 
Future partnerships between large employers and researchers 
could strengthen the knowledge base about effective inter-
ventions and guide other employers to help their workforce.

5 |  CONCLUSIONS

In conclusion, our systematic review found no rigorous 
evaluations of employer-led efforts to prevent or reduce the 
ill effects of substance abuse disorder. As a result, there are 
limited evidence-based strategies for employers to consider 
for addressing substance use. More employer-led experi-
mentation, employer-researcher and employer-public health 
partnerships, and mixed methods evaluations may help to 
expand the evidence base. Based on the available evidence, 
recommended interventions may reduce workplace injuries, 
but require more rigorous confirmatory research.
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