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Abstract 

Oral naltrexone could be a promising relapse prevention pharmacotherapy for recently 

detoxified opioid-dependent patients, however interventions are often needed to promote 

adherence with this treatment approach.  We recently conducted a study to evaluate a 26-week 

employment-based reinforcement intervention of oral naltrexone in unemployed injection drug 

users (Dunn et al., 2013).  Participants were randomly assigned into a Contingency (n=35) group 

required to ingest naltrexone under staff observation to gain entry into a therapeutic workplace, 

or a Prescription (n=32) group given a take-home supply of oral naltrexone and access to the 

workplace without observed ingestion. Monthly urine samples were collected and analyzed for 

evidence for naltrexone adherence, opioid use, and cocaine use. As previously reported, 

Contingency participants provided significantly more naltrexone-positive urine samples than 

Prescription participants during the 26-week intervention period.  The goal of this current study 

is to report the 12-month outcomes, which occurred 6 months after the intervention ended. 

Results at the 12-month visit showed no between-group differences in naltrexone-positive, 

opioid-negative, or cocaine-negative urine samples, and no participant self-reported using 

naltrexone at the follow-up visit. These results show that even after a period of successfully 

reinforced oral naltrexone adherence longer-term naltrexone use is unlikely to be maintained 

after reinforcement contingencies are discontinued. 
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Introduction 

 Naltrexone is an opioid antagonist that has no abuse liability and can block the 

reinforcing, subjective, and physiological effects of opioids. These characteristics could make 

naltrexone a powerful relapse prevention medication for the treatment of opioid dependence. 

Naltrexone has been traditionally provided as an oral formulation; however several studies have 

indicated that, in the absence of formal monitoring, patients have very poor rates of adherence 

with oral naltrexone (Adi et al., 2007; Kirchmayer et al., 2002; San, Pomarol, Peri, Olle, & Cami, 

1991; Sullivan et al., 2007).  As a result, several different intervention styles have been 

developed to promote continued adherence on naltrexone. These include family monitoring 

(Anton, Hogan, Jalali, Riordan, & Kleber, 1981; Summers & Stone, 2002), intensive behavioral 

counseling (Nunes, Rothenberg, Sullivan, Carpenter, & Kleber, 2006; Rawson et al., 2001; 

Roozen, Kerkhof, & van den Brink, 2003), and provision of monetary-based incentives to 

encourage continued adherence (Carroll et al., 2001; Grabowski et al., 1979; Preston et al., 1999).   

Our laboratory has been investigating a fourth potential option to promote naltrexone 

adherence, which is the use of workplaces as vehicles for arranging and maintaining long-term 

reinforcement of naltrexone adherence (Defulio et al., 2012; Dunn et al., 2013; Everly et al., 

2011; Silverman, DeFulio, & Sigurdsson, 2012). Under this intervention, opioid-dependent 

patients are offered employment in a therapeutic workplace setting but are required to take 

scheduled doses of naltrexone to maintain access to the workplace and to earn the maximum pay 

rate.  Through this model we have successfully reinforced adherence to both oral (Dunn et al., 

2013) and extended-release naltrexone (DeFulio et al., 2012; Everly et al., 2011).  In each of 

these studies, participants were randomly assigned to a Contingency group, which was required 

to adhere to a naltrexone regimen to enter a model workplace setting, or a Prescription group, 
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which had access to naltrexone but was not required to show evidence of naltrexone adherence to 

enter the workplace. Naltrexone adherence was reinforced for a 26-week period and was 

assessed through direct urinalysis testing or confirmation of receipt of depot injections at 

monthly intervals. Results showed high rates of oral naltrexone (72% vs. 21%), and extended 

release naltrexone (81%-87% vs. 42%-52%) adherence in the Contingency vs. Prescription 

groups, respectively. However, it is not yet clear whether naltrexone adherence will be 

maintained and whether opioid use will increase following completion of the intervention and 

removal of adherence contingencies. This issue is critical; since opioid dependence has been 

conceptualized as a chronic, relapsing disorder (McLellan et al., 2000), it is important to 

understand whether an extended treatment with naltrexone is sufficient to prevent relapse, or 

whether naltrexone adherence should be reinforced for longer durations.  

The purpose of the present study is to report the 12-month outcomes of a randomized 

controlled trial in which employment-based reinforcement was used to promote the use of oral 

naltrexone in recently detoxified opioid-dependent injection drug users (Dunn et al., 2013).  

Opioid-dependent patients in this study were detoxified before being inducted onto oral 

naltrexone, and were invited to attend a model therapeutic workplace on a daily basis where they 

were paid hourly for achieving goals in computer training programs. Initially, all participants 

were required to ingest naltrexone under staff observation to enter the workplace. Following a 4-

week induction period, participants were randomly assigned to one of two groups; a Contingency 

group that was required to continue ingesting oral naltrexone thrice weekly under staff 

observation to gain access to the workplace, and a Prescription group that received a monthly 

prescription of oral naltrexone but was able to enter the workplace independent of naltrexone 

consumption. Naltrexone adherence was assessed monthly via direct urinalysis testing of 
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naltrexone and its metabolites. Opioid and cocaine abstinence were also assessed though 

monthly urinalysis testing. Results showed that Contingency participants provided significantly 

more urine samples that were positive for naltrexone compared to Prescription participants (72% 

vs. 21%, respectively, p<.01), however no effect of experimental group was observed on the 

percent opioid- (71% vs. 60%, respectively) or cocaine-negative (56% vs. 53%, respectively) 

urine samples (Dunn et al., 2013).   

The data presented here assess the 12-month post-intervention outcomes of this 

randomized controlled trial, which was conducted 6 months after the intervention ended. 

Because naltrexone can be prescribed outside the context of a research study, this follow-up 

study evaluated whether participants continued to use oral naltrexone after the employment-

based reinforcement intervention ended, whether participants were continuing to use opioids and 

cocaine, and whether participants had entered another substance abuse treatment program by the 

follow-up time point.  

Methods 

The full study methods and results of the original trial are available elsewhere (Dunn et 

al., 2013). The methods and results of the original trial are summarized here briefly, and only the 

methods relevant to the follow-up analyses are discussed here in detail. 

Study Participants 

Participants were recruited from detoxification programs and street outreach in Baltimore 

MD from May 2006 to September 2009. Eligibility criteria included ages 18-65; being 

unemployed (self-reporting not working and earning <$200 in taxable wages in the past 30 days), 

self-reporting injection drug use and having visible track marks, providing a urine sample that 
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tested positive for opioids and cocaine at intake to detoxification treatment, meeting DSM-IV-

TR criteria for opioid dependence, being medically eligible to take naltrexone, and living within 

a reasonable commuting distance from the workplace. Participants were excluded if they had 

evidence of an uncontrolled psychiatric disorder (e.g., hallucinations, delusions), were judged to 

be an immediate threat to harm themselves or others, were incarcerated or under constant 

monitoring, were pregnant or breastfeeding, had serum aminotransferase levels >3 times the 

upper limit of normal, required opioids for other medical problems, reported an interest in 

methadone maintenance treatment, had active tuberculosis, or had physical limitations that 

would prevent them from completing computer training programs. All participants provided 

voluntary informed consent to participate in the study and the Johns Hopkins Medicine 

Institutional Review Board approved the study. 

Outcome Assessments 

 The outcome measures were collected at thirty-day intervals throughout the 26-week 

intervention period and at a 12-month outcome visit. Assessments consisted of a variety of self-

report scales such as the Risk Assessment Battery measure of HIV risk behavior (Navaline et al., 

1994), the Beck Depression Inventory of depressive symptoms (Beck, Steer, & Brown, 1996), 

and the Symptom Checklist-90 (Derogatis, 1977) measure of psychological functioning. 

Participants also completed the Addiction Severity Index (McLellan et al., 1985) with a staff 

member to evaluate changes in psychosocial functioning. Only assessments relevant to these 

analyses are described here; information on the full assessment battery is available in Dunn et al., 

(2013). 

Urine samples from the thirty-day assessments collected within the 26-week intervention 
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and from the 12-month visit were sent to a commercial CLIA-certified laboratory to be tested for 

evidence of recent opioids, cocaine, buprenorphine, methadone, amphetamine, and 

benzodiazepine use using EMIT qualitative processing (Friends Laboratory, MD). 

Buprenorphine testing was implemented midway through data collection and therefore was not 

completed for all participants. Urinalysis naltrexone levels were also analyzed at these time 

points using an Enzyme Linked Immunosorbent Assay (ELISA) procedure, and values <5ng/ml 

were considered negative for naltrexone (Friends Laboratory, MD).   

General Workplace Procedures 

 The original study was conducted in a model workplace setting. All participants were 

eligible to attend the workplace daily Monday – Friday for 4 hours per day (with a 1-hour break 

for lunch). Participants earned monetary-based vouchers for their attendance and performance on 

computerized typing and keypad tasks. Participants earned $8.00 per hour in base pay and could 

earn up to $2.00 more per hour based on their productivity in the computerized training programs. 

Detailed descriptions of the therapeutic workplace, the web-based training programs, the staffing 

requirements, and the cost of the intervention can be found elsewhere (DeFulio, Donlin, Wong, 

& Silverman, 2009; Donlin, Knealing, Needham, Wong, & Silverman, 2008; Knealing, Roebuck, 

Wong, & Silverman, 2008; Silverman et al., 2007). 

Naltrexone Administration 

 All participants completed an opioid detoxification before being invited to attend the 

workplace for induction onto oral naltrexone (Depade
®
; Mallinckrodt Inc.). All participants 

completed a 4-week induction period during which they were required to ingest scheduled doses 

of oral naltrexone to gain entry to the workplace. Only participants who completed the 4-week 
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induction period were eligible for randomization. Throughout the study, naltrexone was offered 

to participants at no cost to them. All participants were offered assistance with identifying and 

contacting a physician who would continue their naltrexone prescription upon leaving the study, 

but did not receive any additional naltrexone from the study once the primary intervention ended. 

Experimental Groups 

 Participants were stratified and randomized in a 1:1 ratio into one of two groups at the 

end of the induction period using an urn randomization procedure (Wei & Lachin, 1988). The 

stratification variables were: attending the workplace on >85% of days during the 4-week 

induction period (Y/N), providing >1 opioid-positive urine sample during the final 2 weeks of 

the induction period (Y/N), and providing >75% cocaine-positive urine samples during the 4-

week induction period (Y/N). All participants were then invited to continue attending the 

workplace for 26-weeks. 

 Participants assigned to the Contingency group were required to continue ingesting oral 

naltrexone under staff observation in order to access the workplace, where they could continue 

earning vouchers for base and productivity pay. Contingency participants who did not take a 

naltrexone dose were not permitted to access the workplace on that day and had their base pay 

earnings reset to $1.00/hour. Once a reset had occurred, the participant’s base pay increased by 

$1.00/hour with each subsequent day that he/she ingested naltrexone and gained access to the 

workplace until it reached the initial starting value of $8.00/hour. Participants assigned to the 

Prescription group received a medication bottle that contained a 30-day supply of oral naltrexone 

every 30-days, but were no longer required to ingest naltrexone to gain access to the workplace. 
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Prescription participants were able to continue earning base and productivity pay vouchers and 

were not subject to resets.  

Data Analysis  

The primary outcome measures at the 12-month visit were the percentage of urine 

samples that tested positive for naltrexone, negative for opioids, and negative for cocaine. Point-

prevalence urinalysis test results for naltrexone, opioids, and cocaine at 12-months were 

compared as a function of experimental group using chi-square analyses. Experimental groups 

were also compared on several measures that were hypothesized to contribute to point-prevalent 

abstinence at 12-months, including visit attendance, self-reported engagement in treatment, and 

self-reported naltrexone use. Groups were compared on each of these items using t-tests for 

continuous variables and Fisher’s Exact test for dichotomous variables.  Since providing a 

methadone or buprenorphine-positive urine sample may indicate the participant had entered 

agonist maintenance treatment between the end of the intervention and the 12-month outcome 

assessment, Pearson product correlations were conducted to assess whether providing a 

methadone or buprenorphine-positive urine sample was significantly associated with self-report 

of treatment in the past 30 days.   

For all analyses, missing urine samples were analyzed in two ways; by treating the 

missing sample as missing (missing-missing), or by converting missing opioid and cocaine 

samples to positive (missing-positive) and missing naltrexone samples to negative (missing-

negative). Two-tailed tests were used and results were considered statistically significant if 

P<.05. Statistical analyses were conducted using SPSS software version 21. 
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Results 

A full list of demographic and drug use characteristics have been previously reported 

(Dunn et al., 2013). Participants were, on average, 39% female, 86% African American, and 45 

years old. All participants met DSM-IV-TR criteria for opioid dependence, and 92% met criteria 

for cocaine dependence. The two groups did not significantly differ on any demographic or drug 

use characteristics except the amount of money spent on drugs in the past 30 days, with the 

Prescription group reporting significantly less money spent compared to the Contingency group 

($956 vs. $2,253, respectively; t(65)=-2.22, p=.03)). 

 Although participants in the Contingency group took naltrexone significantly more than 

Prescription participants during the 26-week intervention period (72% vs. 21% of 30-day urine 

samples positive for naltrexone, respectively, p<.01; see Dunn et al., 2013), only 3 and 2 

participants in the Contingency and Prescriptions groups, respectively, provided naltrexone-

positive urine samples at the 12-month outcome visit. No participant from either group self-

reported taking naltrexone in the 30 days prior to the 12-month outcome visit. Overall there were 

no significant between-group differences in the percent of urine samples that tested positive for 

naltrexone in either the missing-missing or missing-positive analyses (Table 1). There were also 

no significant between-group differences in the percent of participants providing a urine sample 

that tested negative for opioids or cocaine in either the missing-missing or missing-positive 

analyses. This is further illustrated by Figure 1, which presents the percent of samples testing 

positive for naltrexone and testing negative for opioids and cocaine throughout the active 

intervention (as previously reported in Dunn et al., 2013) and at 12-months.  
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As shown in Table 1, 91% of Contingency and 95% of Prescription participants 

completed the 12-month visit and this difference was not statistically significant (p=.61). Few 

participants in either group reported attending treatment for drug abuse, which was not 

operationally defined and could consist of pharmacological, psychosocial, or self-help groups, in 

the 30 days prior to the 12-month visit, and there was no significant between-group difference. 

Overall, 11% and 24% of the urine samples analyzed at 12 months tested positive for methadone 

and buprenorphine, respectively, and this did not differ significantly as a function of 

experimental group (Table 1). Only a small percentage of participants who provided a 

methadone or buprenorphine-positive urine sample reported receiving any drug treatment in the 

past 30 days (29% and 25%, respectively), and providing a methadone (r(59)=.07, p=.57) or 

buprenorphine (r(17)=.02, p =.94) -positive urine sample was not significantly correlated with 

reporting drug treatment in the past 30 days, suggesting that positive urine samples were likely 

related to non-prescribed use of these drugs.  

Discussion 

This study presents the 12-month outcomes of participants who had recently detoxified 

from opioids and cocaine and were offered oral naltrexone therapy for a 26-week period.  As 

previously reported (Dunn et al., 2013), Contingency participants who were required to take 

naltrexone to work and maintain maximum pay during the active treatment intervention 

consumed naltrexone consistently and significantly more often than Prescription participants 

who were not required to take naltrexone to work. Specifically, 49% (17/35) of Contingency 

participants tested positive for naltrexone >80% of the time during the active intervention (and 

while the employment-based reinforcement contingency for oral naltrexone adherence was in 

effect), although a downward trend in naltrexone adherence was evident across the 26-week 
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study (Figure 1). Results at 12-months reveal that, despite this prior high rate of adherence, no 

Contingency participant reported taking oral naltrexone and only three participants (9%) 

provided naltrexone-positive urine samples at 12 months.  Thus, naltrexone use was not 

maintained in the absence of an adherence contingency.  

The reason for the discrepancy between self-reported naltrexone use and provision of a 

naltrexone-positive urine sample in this study is not well-understood. It is possible that the 

naltrexone-positive samples occurred among patients who were taking buprenorphine/naloxone 

(Suboxone), which has been shown via thin layer chromatography testing to test positive for 

naloxone (Pal Singh Balhara & Jain, 2012). Buprenorphine testing was implemented midway 

through treatment, and was therefore not available for 4 of the 5 naltrexone-positive urine 

samples, though the final sample did test positive for buprenorphine. The product insert for the 

naltrexone urinalysis test does confirm cross-reactivity with low levels of naloxone, which may 

explain this discrepancy. In addition, closer inspection of our data suggests a consistent 

discrepancy between self-reported naltrexone use and naltrexone urinalysis results. At the 12-

month visit, 8% (5/60) of the participants self-reported no naltrexone but tested positive. In the 

primary trial, 10% (13/129) of the samples provided by participants who self-reported no 

naltrexone tested positive. The consistency between these results suggests this may be error from 

the urinalysis test itself. Due to the limited reliance on direct urinalysis testing for naltrexone, the 

potential for cross-reactivity with buprenorphine/naloxone and the general standard error rate for 

naltrexone-urinalysis testing have not yet been reported by other naltrexone-based studies. More 

research into the limitations of urinalysis testing for naltrexone in outpatient studies would help 

refine the use of this novel approach more broadly.   
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Of primary interest is whether participants stopped using naltrexone because they 

enrolled in another form of drug treatment, such as maintenance in methadone or buprenorphine 

maintenance, which might contraindicate or negate the need for naltrexone. This could lead to 

the incorrect assumption that a naltrexone-negative urine sample was indicative of poor 

functioning and continued opioid abuse, when in fact these participants may have been 

successfully participating in another treatment. Such alternative treatment enrollment does not 

appear to explain the non-continuation of naltrexone. Only 14% of Contingency participants and 

8% of Prescription participants provided methadone-positive urine samples, and only 17% and 

23% of participants in the two groups, respectively, reported receiving any kind of drug 

treatment in the 30 days before the 12-month assessment. Taken together, these results provide 

additional support for the use of sustained interventions for this population.  If naltrexone is 

going to be of long-term value to this population, methods will be needed to promote long-term 

naltrexone adherence.  Employment-based reinforcement of naltrexone adherence could 

potentially serve this role.  

Poor medication adherence has been recognized as a major problem throughout all 

clinical conditions and populations (Iuga & McGuire, 2014; Osterberg & Blaschke, 2005) and 

generally results from poor medication adherence, in general, is reported to result from patient 

forgetfulness, having other priorities, intentionally omitting doses, being uninformed about 

medication dosing schedules, and emotional distress (Iuga & McGuire, 2014; see also Osterberg 

& Blacschke, 2005). Naltrexone has additional unique features that may further complicate 

adherence. First, as noted in a recent review of medication adherence, naltrexone’s blockade of 

opioid-induced effects may threaten adherence because extinguishing a highly reinforced 

behavior can be aversive (see DeFulio & Silverman, 2012).  Second, the antagonistic properties 
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of naltrexone make it difficult to resume adherence following a relapse to opioids; thus, even 

patients who are interested in resuming naltrexone may be reluctant to do so after experiencing a 

relapse to opioids. Overall, the data presented here further support the results of previous studies 

that suggest oral naltrexone adherence is not likely to be maintained in the absence of a 

continuous adherence intervention.  

These data also reveal the Contingency and Prescription groups did not differ in the rate 

of opioid and cocaine-negative urinalyses provided at 12-months. Based on the missing-positive 

analyses, 37% and 51% of participants in this study tested negative for opioids and cocaine, 

respectively, at 12-months. Though there have been few long-term follow-up evaluations of 

naltrexone adherence and illicit drug use following removal of a structured adherence 

intervention, the results of this study are consistent with the results of two other studies that 

promoted naltrexone adherence for 6 months and then conducted a 12-month visit. The first 

study used Community Reinforcement Therapy to promote oral naltrexone adherence and 

reported that 55% (12/22) of participants who received naltrexone were abstinent at 12 months (6 

months after oral naltrexone treatment ended) (Roozen et al., 2003). A second study that 

administered naltrexone or placebo to detoxified patients for a 6-month period reported no 

significant between-group differences in the number of patients who were rated as a “therapeutic 

success” (32% vs. 46%, respectively) at 12 months (San et al., 1991).  

The rate of naltrexone-positive samples at the 12-month visit was very low overall and no 

participant self-reported taking naltrexone, therefore it is not surprising that opioid and cocaine 

use were not associated with naltrexone adherence at that visit. These results are also consistent 

with the primary intervention, which also did not detect significant effects of naltrexone 

consumption on opioid and cocaine urine testing (Dunn et al., 2013). The continued use of 
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opioids in conjunction with naltrexone also has been reported by other naltrexone studies (Kunoe 

et al., 2010; Sullivan et al., 2007). The reason that naltrexone adherence did not result in greater 

opioid abstinence among the Contingency participants is not completely understood, but there 

was a high rate of concordance between opioid use and cocaine use noted in the primary 

intervention. That is, the majority of urine samples that tested positive for opioids also tested 

positive for cocaine (Figure 4 of Dunn et al., 2013). This result is consistent with other research 

from our laboratory (Everly et al., 2011; DeFulio et al., 2012), as well as other researchers who 

have reported that cocaine use was a robust predictor of relapse to opioids following opioid 

detoxification (Broers, Giner, Dumont, & Mino, 2000; Gossop, Stewart, Browne, & Marsden, 

2002). Since naltrexone is only indicated as a treatment for opioid use, the enrollment of dual 

opioid and cocaine abusers may have impacted the drug abuse outcomes by leaving cocaine use 

essentially untreated.  Therefore, the results from the present study further strengthen the 

assertion made in the primary trial report (Dunn et al., 2013) that treatment for opioid 

polysubstance abusers should evaluate additional treatments that target concurrent drug use 

directly and in conjunction with naltrexone treatment for opioid relapse prevention. 

This study has some important limitations. The first is that participants may not have 

continued naltrexone use because they did not have access to a continued supply of the 

medication once the intervention ended. All participants in this study were offered assistance in 

identifying a provider to maintain their naltrexone dosing upon completion of the study, though 

the number of participants who attempted to continue this prescription is unknown. However, the 

fact that no participant reported taking naltrexone at the 12-month visit is consistent with other 

studies on oral naltrexone that suggest participants do not adhere to oral naltrexone without an 

intensive monitoring intervention (Adi et al., 2007; Kirchmayer et al., 2002).  Second, the study 
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did not enroll the intended sample size during the intervention and therefore may have been 

underpowered to detect an effect at 12-months, despite the high level of attendance achieved at 

that visit. Third, a limited number of data were collected at the 12-month visit regarding why the 

participant had stopped naltrexone use, which prevented more detailed analyses from being 

conducted. Fourth, due to the cost of the procedure, naltrexone urinalysis testing was only 

conducted on a monthly basis; more frequent testing throughout the active intervention would 

have enabled more sensitive analytic modeling and enabled more predictive analyses of 

continued drug use at the 12-month visit. Finally, additional follow-up visits (e.g., 7 month, 9 

month, 24-month) would have provided a more thorough opportunity to evaluate the natural 

history of naltrexone adherence in the absence of an adherence contingency.  

The primary conclusions to be drawn from these data are that, despite 6-months of 

directly observed and urinalysis-confirmed adherence to oral naltrexone, participants in this 

study did not continue to take oral naltrexone once the adherence intervention ended. These data 

are consistent with the larger literature on oral naltrexone that suggests overall poor adherence in 

the absence of any structured intervention. The results of this long-term follow-up provide 

additional support for the continued integration of medication adherence contingencies into 

workplace environments. There may be some environments in which the frequent dosing 

required for oral naltrexone maintenance may make this treatment approach too difficult to 

implement (e.g., difficulty finding staff to observe dosing). Extended release naltrexone, which 

can provide up to a 4-week naltrexone blockade after a single injection, is a promising alternative 

to oral naltrexone in these circumstances because it can reduce the compliance burden on the 

participant while still providing a continuous and clinically meaningful blockade for relapse 

prevention. The benefits of using extended release naltrexone in an employment-based setting 
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have been previously evaluated and supported in two randomized controlled trials (Defulio et al., 

2012; Everly et al., 2011). 

Future research should focus on methods to incorporate naltrexone contingencies into 

real-world employment settings to enable long-term reinforcement of adherence (Silverman et al., 

2012). It will also be important to more thoroughly evaluate the utility of using extended release 

naltrexone as a relapse prevention tool, particularly among patients who show early signs of poor 

adherence with oral naltrexone. Finally, additional emerging adherence intervention strategies, 

including electronic reminders and electronic medical record monitoring, have shown promise in 

meta-analytic reviews for medication adherence (Demonceau et al., 2013; Vervloet et al., 2012). 

These approaches have not yet been applied to naltrexone adherence, but represent intriguing and 

potentially cost-effective methods of promoting oral naltrexone adherence. 
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Table 1. Urinalysis and Drug Treatment Characteristics at 12-Months      

      Prescription Contingency p
a
   

      (n=32) (n=35)     

Urinalysis Test Results (%)         

  Naltrexone-Positive         

    Missing-Missing 10 6 0.66   

    Missing-Negative 9 6 0.66   

  Opioid-Negative         

    Missing-Missing 42 44 0.99   

    Missing-Positive 34 40 0.80   

  Cocaine-Negative         

    Missing-Missing 59 56 0.99   

    Missing-Positive 50 51 0.99   

  Methadone Positive (%) 8 14 0.42   

  Buprenorphine Positive
b
 (#/n) 2/10 2/9 0.66   

Receiving Drug Treatment (%) 23 17 0.45   

Self-report Naltrexone Use (%) 0 0 --   

Attendance at Visit (%) 95 91 0.61   

a P-values based on Fisher's Exact tests for categorical and t-tests for continuous variables, two-tailed, alpha of .05.   
b Buprenorphine testing was implemented mid-way through the study, therefore only the # positive /# collected are presented. 

              

 

 



 1 

Figure legend.  

 

Urinalysis-testing results. The X-axis is study visits. Visits include results from the end of the 

induction period, immediately prior to randomization (R), results from 6 monthly assessments 

during the 26-week intervention, and results from the 12-month outcomes after the intervention 

ended. The data on the Y-axis are percent naltrexone-positive samples (top panel), representing 

naltrexone-adherence; and percent opioid- (middle panel) and cocaine- (bottom panel) negative 

samples, representing opioid and cocaine abstinence. Contingency participants are designated by 

filled symbols, and Prescription participants are designated by open symbols.  Missing samples 

have been treated as negative for naltrexone, and positive for opioids and cocaine.  Data is 

adapted from Dunn et al., 2013 with permission. 
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Figure 1. Urinalysis Test Results  

 

 


