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IABSTRACT

Background and Objective: Substanceusedisorders (SUD)remainamajorpublichealthconcern and
represent a significant cause of morbidity and mortality. Our goal in this study is to explore and
determine the effect(s) of employment-based contingency (EBC) on enrolling SUD individuals into
treatment, the rate of treatment adherence, and the rate of post-treatment abstinence.

Methods: PubMed and Google Scholar search was conducted using the search terms ((substance
use disorder) AND (unemployment)) OR (therapeutic workplace)), for randomized controlled trials
(RCT) published between 2012 and 2022, reporting on participants between ages 18 and 65 years
who use opioids, cocaine or alcohol.

Results: Seven RCT which met the criteria and addressed the study objectives had atotal of 389
participants. Three RCT of the seven with 203 participants found EBC to positively impact the:rateof
enrollment to treatment with 100%, 92%, and 100% enrollment rates in the respective studies.
Three articles with 172 participants found a higher rate of treatment adherence and retention to
treatment among EBC participants compared to the control group. There was more naltrexone-
positive urine in the EBC group compared to control (72% vs. 21%, with a p-value of .01), and 74%
(EBC) vs 26% (control) participants completed treatment. Four articles with 238 participants found
that EBC improved the rate of abstinence by over 50%, which is double:the rate among the control
group without EBC.

Conclusion: EBC is effective in improving SUD treatment enrollment, treatment adherence, and
post-treatment abstinence, however, the efficacy may be dependent on how much is earned as an

incentive.

IKeywords: Substanceusedisorder;abstinence;treatmentadherence;post-treatmentabstinence;

employment-based contingency; relapse.|

1. INTRODUCTION

Substance use disorders (SUD) remain a major
public health concern and represent a significant
cause of morbidity and mortality.Our World in
Datahasreportedthatapproximately11.8million

people die each year as a direct or indirect effect
ofsubstancessuchastobacco,alcohol,andillicit

drugs [1]. Globally, SUD  has. been shown to
contribute significantly tothe disease burden,with
alcohol use, opioid .use, :and cannabis use
dependence accounting for approximately 100.4
million, 26.8 million and 22.1 million SUD cases,
respectively [2]. During. the recent COVID-19
pandemic, there was a significant increase in the
rate of substance use among new and priorusers
[3]. According. to: SAMHSA data obtained
between October 2020 and December 2020, an
estimated 25.9 million past-year alcohol users
and 10.9 million past-year drug users reported a
significant increase in use from the onset of
COVID-19 outbreak [4]. Despite advances in the
treatment of individuals with SUD [5], the burden
of morbidity and mortality associated with SUD
continues to rise, with a significant risk of
acquiring communicable diseases such as
HIV/AIDS and hepatitis B and C among users
who engage in risky behaviors such as needle
sharing and unprotected sexual activities [6].

Given the growing need for our society to
addressthisissueofSUD,wemustseek
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effective solutions to the problems this crisis is
posing to people's lives, health, and
socioeconomic well-being. These social welfare
issues are particularly affecting minority
populations who face disproportionately high
levels of marginalization and disparities in
healthcare [7]. According to a publication by S.
Galea et al., social factors play a significant role
in determining the quality of health, such as poor
education, unemployment, limited healthcare
resources, and poor access to social welfare
systems. Therefore, addressing some of these
social determinants of health could be a positive
steptowardstacklingthis issueofSUD[7]\While
proposing these measures, we are not unaware
of the challenges and complexities in care,
particularlyamongindividualsexperiencingthese
unfortunate challenges. For example, studies
have shown that people with SUD experience
great difficulties in finding and keeping jobs,
which compounds their disease burden and
further worsens their substance use [8,9].

In this study, we would like to explore
employment-based contingency (EBC) as a
means of addressing SUD, which simply means
providing employment as a reward to the
participant for participating in measures to
address SUD. Several studies previously
conductedtodeterminethe effectof employment
asacontingentmeasureintreatingSUDhave
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shown that EBC is effective in improving
treatment outcome among individuals with SUD
[10-13]. However, none of these studies have
explored at what stage of treatment these
measures tend to be more effective in the
management of SUD individuals. With that
question in mind, lour goal in this study is to
explore and determine the effect(s) of EBC on
enrolling SUD individuals into treatment, its
impact on treatment adherence among
participants with SUD who are receiving
treatment, and the rate of abstinence from
substances after treatment|

2. METHODS

To achieve our goal, this study was reported by
the Protocol for Systematic Reviews and Meta-
Analyses (PRISMA).

2.1 SearchStrategy

A PubMed and Google Scholar search was
conducted for articles published between 2012
and 2022, using the search terms ((substance
use disorder) AND (unemployment)) OR
(therapeuticworkplace))and3,910articleswere

found on PubMed and 15,800 on GoogleScholar.
Using the inclusion and exclusioncriteria stated
below, relevant articles weresorted for our study.

2.2 InclusionCriteria

ii. Study participants between age 18 and 65
years.

iii. StudieswritteninEnglishlanguage.

iv. RandomizedControlledTrial(RCT)studies
published between 2012 and 2022

ii. Articleswritteninlanguagesotherthan
English.

iii. Studyparticipants less than 18 years and
older than.65 years.

articles, case reports, editorials, etc.
V. Articlespublishedbefore2012orafter 2022.

Initizl zearch PubMed- 3,510

Google Scholar- 13,500

after removing articles on
Englizh artcles.
when rarroved by

participants within 18-85
vears

Seresning

Etep 3- 230 were articles
RLCT
Step 4- 236 Full amicles and

topic were analyzed

Step 1- 335 artcles excloded

non-man subjects 2nd nea-

Step 2- 1474 aticles emchaded

identified after excloding non

abstracts related to our stody

Step 1- 10,850 amicles
ideniified after elimirating
non RCT stadies,

Step 2- 178 artcles were
identified after reviewing for
compleate articles and
zbstracts, and articls: ralevamt
o our study topic were

anabyzed.

|

Eligible

PubMied- 4, Google Scholar-7 (11 .
articles) met our stady abjectives.

4 duplicates removed.

4

Final articles inchided -

Flowchart1l.Protocolforsystematicreviewsandmeta-analyses(PRISMA)
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Tablel.Relevantarticlesincludedinthereview

SN__study Country Study  Sample Participants Substance(s) _Treatment | Intervention EffectofEBCon,, . | EffectofEBCon | EffectofEBCon
design size characteristics  abused type Treatment Treatment Abstinencefrom
Enroliment adherence and Substance
retention
JAklin USA RCT 40 -Pregnantand Opiatesand EBARcontingent Over 50% of
WM, post-partum Cocaine onnegativedrug participantsinthe
etall substance- . urneresultstr e ] interventiongroup
[14] dependent were abstinent
women. Control group - from cocaine and
-Age-18-50 Allowed to work opiates, almost
-Unemployed regardlessofurine twice the rate in
-100% women result, thecontrolgroup.
Interventiongroup
- Hired andallowed
to work contingent
on skill acquisition
and
negativeurinetest.
Dunn USA RCT 67 -Age-18-65 Cocaineand - Oral Individuals in the EBCencouraged Whencomparedto Contingency
KE, -Unemployed Opiates Naltrexone controlgroupcould enrollment in the control group, individuals were
etal, -IDU work and earn treatment. 100% contingency considerablymore
2013 -Average39% vouchers of initial individuals likely to
[15]. women and regardless of participants produced finishnaltrexone
61% men. naltrexone enrolled in the considerably more therapy and stay
-91%Black treatment, and/or trial. urine samples that abstinent from
race. druguse;however, were positive for drugsthancontrol
contingency naltrexone (72% participants (54
participants could vs.21%,p.01). percentvs.16
only work if percent),p.01,95
naltrexone use percent Cl.
wasobjectively
validated.
Holtyn USA RCT 98 -Age-18 or Opiates Methadone Participantswere Methadone TheAbstinence,
AFet.al. older; invitedtothe enrolimentwas Methadone, and
[11] -Unemployed therapeutic quitehigh.92%of Work
-Average34% workplaceduring allparticipants Reinforcement
womenand inductionand wereenrolledin grouphad
66%men. askedifthey were methadone considerably
-Werenot interestedin treatment. moreurine
receiving methadone samplesthatwere
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SIN  Study Country  Study Sample Participants Substance(s) Treatment Intervention EffectofEBCon EffectofEBCon EffectofEBCon
design size characteristics  abused type Treatment Treatment Abstinencefrom
Enrollment adherenceand Substance
retention
substance therapy.Interested negative for
abuse participantswere opiatesthanthe
treatment, then randomly Work
-Reported allocatedtoone of Reinforcement
injectingheroin threeconditions: group.
(opioid). work
-69%Black reinforcement,
race. methadone and
work
reinforcement,or
opiateabstinence,
methadone, and
work
reinforcement.
DeFulio  USA RCT 38 -Agel8-65 Opiatesand Oral Participantswere Individualsinthe Retentionin
Aetal. -Unemployed cocaine. naltrexone expectedto contingencygroup treatmentwas
[16] -58%women completeopioid received muchhigherinthe
and42%men. detoxification significantlymore contingencygroup
-84%Black beforebeing naltrexone thaninthecontrol
race. allowedtothe injectionsthan group.74 percent
therapeutic participantsinthe of contingency
workplacefororal controlgroup.The participants
naltrexone firstplanned finishedthewhole
induction.To injectionwas courseof
obtainentrytothe receivedby84 treatment,
workplaceafter percentof comparedto 26
detoxification, control participants  percentof
participantswere and100percentof controlparticipants.
requiredtoprovide contingency
opioidnegative participants.
urinetestsand
takescheduled
oralnaltrexone
dosesthroughout
oralnaltrexone
induction.
Dunn USA RCT 46 -Agel8-65 Opiates, Post- Participantswere Therewasno
KE, -HIV-positive alcohol,and detoxification  randomlyallocated significant
etal. IDU-78%men, cocaine treatment tooneofthree differenceinthe
[17] 22% women groups:abstinence rateof abstinence
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SIN  Study Country  Study Sample Participants Substance(s) Treatment Intervention EffectofEBCon EffectofEBCon EffectofEBCon
design size characteristics  abused type Treatment Treatment Abstinencefrom
Enroliment adherenceand Substance
retention
-89%Black andwork (n=16), amongthe
race. work-only(n=15), groups.
orno-voucher
(n=15).The
abstinence&work
groupwasasked
to submit
biochemicalproof
ofopioid;cocaine,
andalcohol
abstinenceto.
obtainaccessinto
theworkplace.
Dunn USA RCT 67 -Age-18-65 Opiatesand Relapse Thecontrolgroup Contingent Therewereno
KE, -Unemployed cocaine prevention receivedtake- participantswho significant
etal, -IDU with oral homenaltrexone wererequired to differences
[18] -Average:39% naltrexone andaccesstothe takenaltrexoneto between-groupin
womenand workplacewithout workand maintain thepercentageof
61%men. monitoredintake, maximum pay participantswho
-91%Black butthecontingent ingested providedaurine
race. groupwasobliged naltrexone samplethat
totake naltrexone consistentlyand testedpositivefor
whilebeing considerablymore naltrexone,
observedbystaff frequentlythan negative for
togainentrance controlparticipants opioids,
into a therapeutic whowerenot orcocaineafter
workplace. compelledtotake 12months, with
naltrexoneto work. 37percentand 51
percenttesting
negative for
opioidsand
cocaine,
respectively.
Holtyn USA RCT 33 -Agel8and Opiatesand Methadone Participantsonly Therewas aslight EBAR can
AF, (secondary aboye. cocaine hadtoworkto earn increaseinthe promoteopiate
etal, analysis) -45%female moneyduringa percentageof andcocaine
[12] and55%male four-week opiate-negative abstinence
-Reported inductionperiod. urinebeforethe among
injectiondrug Accesstothe contingencies unemployedand

useinthepast

workplaceafter

wereintroduced.

out-of-treatment
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SIN  Study Country  Study Sample Participants Substance(s) Treatment Intervention EffectofEBCon EffectofEBCon EffectofEBCon
design size characteristics  abused type Treatment Treatment Abstinencefrom
Enrollment adherenceand Substance
retention
30daysand inductionwas IDU.
hasvisible contingenton
track marks enrollmentin
-Unemployed. methadone
-73%black treatment.
race

USA-UnitedStatesofAmerica;RCT-RandomizedControlledTrial; EBC-Employment-BasedContingency;EBAR-Employment-BasedAbstinenceReinforcement;|IDU-Injection(orinjectable)drugusers
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2.4 ArticlesSynthesisandAnalysis

Initially,3,910articleswerefoundonPubMed.

353 articles were excluded after removingarticles
on non-human subjects and articles in languages
other than English.1474articles were then
excluded when we narrowed our search by age
(18-65 years). We identified 239 articlesafter
excluding all articles that were not
randomizedcontrolledtrials(RCT).Weidentified
236 publications by including complete articles
and abstracts related to our study topic. The 236
publications were meticulously analyzed by five
authors (NH, IF, NO, OA, GA) independently to
identify articles that addressed our research
population and the aim of our study, and 4
studies were identified, which were included in
this study.

On Google Scholar, an initial search yielded
15,800publicationspublishedbetween2012and
2022. We identified 10,850 articles after
eliminating articles that were not randomized
controlled trials. 178 articles were then identified
after reviewing the study titles and included
complete articles and abstracts with study topics
relevant to our study. The 178 articles were
meticulously and independently reviewed by all
authors, and we identified 7 studies . that
addressed our research population and study
objective(s).

A total of 11 articles met all our inclusion critefia
and addressed our study objectives (4 PubMed
and 7 Google Scholar articles). However, 4
duplicate articles were: identified, and the
duplicates were removed.. The “remaining 7
Randomized Controlled .. Trial articles were
included in this ‘study. All" authors were
responsible for reviewing and discussing major
identified themes in the study.

3. RESULTS

AllsevenRCTstudiesincludedinthisstudywere
conductedintheUnitedStatesofAmerica.There
were ‘@ total of 389 study participants in all the
studies(S/N1-7inTablel):40,67,98,38,46,

67 and 33, respectively. All participants were
between the ages of 18 and 65 years, substance
users (opiates, cocaine, and/or alcohol),
unemployed, and an average of 48% of them
were women in the articles (except the study by
Akin WM, et.al2014, of40participants,where all
participants were 100% women) [14]. All six
articles that reported on the race of the
participantshadanaverageof83%ofallstudy

participantsof blackrace (91%,69%, 84%,89%,
91%, and 73%, respectively) (11,12,15-18].
Among five studies that reported on the types of
treatment participants received, participants in
three studies [15,16,18] received naltrexonewhile
participants in two studies [11,12] were reported
to have received methadone.

Among the seven studies in Table 1, studies by
Dunn KE, et.al 2013, Holtyn AF, et.al 2014, and
DeFulio A, et.al 2012, found that EBC positively
impacted the rate of enrollment to:treatment
among participants who used substances
compared to the participants who did ‘not have
EBC,with100%,92%,and100%enrolimentrate
reported,respectively[11,15,16}.

Studies by Dunn KE, et.al 2013, DeFulio A, et.al
2012, and Dunn KE,‘et.al 2015 which examined
the effect of EBC on treatment adherence and
retention of participants in treatment found that
participants who were.in the EBC group had a
higher rate of treatment adherence and retention
to treatment compared to the control group who
did:not have :EBC as a contingency [15,16,18].
The study by Dunn KE, et.al 2013 reported that
compared to the control group, contingencygroup
individuals produced considerably more urine
samples that were positive for naltrexone (72%
vsi 21%, with a p-value of .01) [15]. The
contingency group participants who wererequired
to take naltrexone to work and maintain
maximum pay in the study by Dunn KE, et.al,
2015 took naltrexone consistently and
considerably more frequently than control
participants who were not compelled to take
naltrexone to be eligible to work [18]. A study by
DeFulio A, et.al 2012 which examined the effect
of EBC on treatment retention also found that
participants with EBC were more likely to stay in
treatment and complete the treatment course
than participants without EBC, and 74% of the
contingency group participants completed the

entire course-of treatment; compared-to-26% of -

the control participants [16].

Among studies reporting on the rate of
abstinence from substances, articles by Aklin
WM, et.al 2014, Dunn KE, et.al 2013, Holtyn AF,
et.al 2014, and Holtyn AF, et.al, 2014, found that
EBC improved the rate of abstinence from
substances among contingency group
participants compared to control group, with over
50% of participants in the EBC group remaining
abstinent from cocaine and opiates even after
treatment, which is almost double the rate of
abstinenceinthecontrolgroup[14].However,
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studies by Dunn KE, et.al, 2014 and Dunn KE,
et.al,2015,reportednosignificantchangesinthe
rate of abstinence between control participants
and participants who had EBC in their respective
studies [11,12,14,15,17,18].

4. DISCUSSION

In this review study, we evaluated the effect of
EBC on the rate of enrollment into treatment
programs among SUD individuals, how EBC
affectstheindividual’sretentionintreatment,and
howtheEBCaffectsSUDindividuals'abstinence
from substances after treatment.

4.1 Effect of EBC on
Enrollment

Treatment

All the studies reviewed reported over 90%
enrollment rate among SUD individuals who
received EBC. The studies by Dunn KE, et.al
2013 and DeFulio A, et.al 2012 reported 100 %
enrollment rate [15,16]. Similar findings have
been reported in other studies, such as studies
by Nancy M. Petry, 2005 and Nancy M. Petry,
2011, where study participants had an increased
rate of enrollment into the treatment group and
expressed positive morale [19,20]. However; in
Joseph G. et al, 2020 atrticle, the efficacy of EBC
treatment was heavily dependent on hew much
money participants would earn _from - the
employment. They found that participants who
received a higher pay were more encouraged to
enroll in the program compared to participants
who received a lower pay [21].

4.2 Effect of [EBC ' on
Adherence

Treatment

EBC was found by multiplesstudies in this review
to increase the treatment adherence of
individuals ‘receiving . treatment for SUD. For
example;—-a._ study by Dunn KE, etal, 2013
reported that compared to the control group,
contingency ., group individuals  produced
considerably more urine samples that were
positive for naltrexone (72% vs. 21%, with a p-
value of .01) [15]. The RCT by Dunn KE, et.al,
2015 also reported that contingent participants
who were required to take naltrexone to be
eligible to work and maintain maximum pay took
naltrexone consistently and considerably more
frequently than the control group participantswho
were not required to take naltrexone to be
eligible to work [18]. The study by DeFulio A,
et.al, 2012 also evaluated the effect of EBC on
treatmentretentionandfoundtheparticipants

with EBC were more likely to stay in treatment
and complete the treatment course (74%
completed the treatment), than participants
without EBC (only 26% completed the treatment)
[16]. Theseoutcomesweresimilartothosefound in
the study by Jeffery J.E, etal, 2011, which
evaluated participants who were inducted into

naltrexone treatment and assigned to either a
contingency group or a control group [13].
Participants in the contingency group were
required to take naltrexone injections to retain
access to a workplace while the control group
could work regardless of whether, they received
treatment or not. Over 80% of participants in the
contingency group were ¢ adherent “to their
treatment compared to 42% among those who
were in the control group [13].

4.3 EffectofEBConAbstinence

Articles by Aklin et al 2014, Dunn et al 2012,
Holtyn et al 2014, and Holtyn et al 2014 found
that EBC. improved the rate of abstinence from
substances among EBC participants comparedto
their-control group, with over 50% of participants
in the EBC group remainingabstinent from
cocaine‘and opiates even after treatment, which
is almost double the rate of abstinence in the
control group [11,12,14,15]. Several individual
articles have also shown similar results, including
studies by Kenneth et al.2007, Kenneth et al
2016, Holtyn et al 2020, Novak et al 2022, and
Defulio et al 2011, which applied EBC measures
to the individuals who used various substances
and found that the
effectofEBCcanbeseeneveninpolysubstance use
individuals [10,22-25]. EBC participants in Dunn
et al 2013 study also had a higher abstinence
rate (54%) compared to control
participants(16%),(p-value=0.01and95%Cl)

[15].

However, studies by Dunn et al. 2014 and Dunn
etal.2015reportedthattherewerenosignificant
changes in the rate of abstinence between the
EBC and control participants [17,18]. Although
study participants in Dunn et al 2014 provided
urine samples that tested positive for naltrexone
and negative for opioids, or cocaine during the
active phase, at the 12th month post-intervention
follow-up, participants showed no significant
differences between groups testing negative for
opioidsandcocaine[17].ThissuggeststhatEBC
could promote treatment adherence in the
treatment phase but may not significantly impact
long-term abstinence. A recent randomized
controltrialbyNovaketal2022alsofoundthat
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during the intervention (active phase), EBC
participants provided significantly more opiate
and cocaine-negative urine samples than the
control participants and EBC participants were
also significantly more likely to remain employed
and live out of poverty during the intervention
period [24]. However, EBC participants and
control groups exhibited an equal rate of drug
abstinence during the post-intervention period,
further suggesting no significant difference in the
rate of abstinence between the groups.

4.5LimitationandStrength

There were limitations in the approaches utilized
by the various studies included in this review
study. For example, nonstandard procedures
were used to implement EBC in the controlled
trialsstudiesreviewedin thisarticle. SomeRCTs
started the contingencies before the recruitment
phase, whereas others were initiated after
researchparticipantswerealreadyenrolledinthe
workplace. Secondly, generalization of the
findingsinthis study shouldbedonewithcaution
given the fact that articles reviewed in these
studies mainly reported on people of the black
race, while some studies have reported that non-
Hispanic whites account for people with themast
substance use problems [26,27]. Despite these
stated limitations, this study highlights how EBC
can be a useful tool in combating the scourge of
SUD.

5. CONCLUSION

This review study shows that EBC ‘can be
effective in improving “enroliment into SUD
treatment, treatment adherence, and abstinence
from substances after treatment. However, its
effectiveness may.be dependent on how much a
participant earns as. an.<incentive during the
employment. "Given the severity of SUD's
detrimental ‘impact, . continued effort in the
development..and implementation of EBC is
certainly required, which will help combat this
condition: and, in addition, address one of the
social determinants of health among SUD
individuals. This policy will likely be successful
with the strong support of employers in both the
private and public sectors and the provision of
support such as funding for businesses willing to
implement these measures in their workplace for
individuals with SUD.
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