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Abstract 

 

Title of Dissertation: The Use of Naltrexone Among Young Adults with Opioid Use Disorder 

 
Ilya Rozenberg, Doctor of Philosophy, 2020 

 
Dissertation directed by: Dr. Carla Storr, ScD, MPH, Professor, Family & Community Health 

 
Background: The rapid growth of opioid addiction carries catastrophic consequences for the 

young generation affecting families and society at large. To address problems of compliance 

and retention in treatment, new, innovative approaches synthesizing available interdisciplinary 

models with both medical and psychosocial approaches adapted to the user’s environment are 

necessary. 

Purpose: This dissertation explored the evidence in literature on the use of naltrexone (XR- 

NTX) in adolescents and young adults. It also examined relationships between retention in 

treatment and 1) family engagement, 2) assertive community outreach and 3) use of other 

substances in a sample of youth being treated for opioid use disorders (OUD). 

Methods: A scoping literature review provided a synthesis of the current state of evidence 

on safety and efficacy of XR-NTX use in treating youth with OUD and alcohol use 

disorders. 

Relationships between retention in treatment and family engagement, assertive outreach, and 

comorbid substance use were explored using data from a retrospective chart review of 41 

young adults (16-26 years of age) who participated in a randomized open-label pilot study of 

OUD treatment at a community-based substance use disorder treatment program. 

Results: Family sessions contributed to increased retention in treatment, evidenced by the 

increase in number of injections. More frequent communication resulted in a higher number of 

received injections. There is a positive correlation between number of family sessions and 



number of doses. The total number of significant other contacts does not have a significant 

effect on the number of injections while the total number of patient contacts was significant. 

The study showed that most young adults seeking treatment for opioid use disorder are also 

using other substances and that the longer they stay in treatment, the greater the chance of 

decreasing use of other drugs. The review of 13 studies with 462 young adults found that 

Naltrexone is effective in improving treatment retention, extending abstinence, and preventing 

relapses in adolescents and young adults with OUD. 

Conclusion: Family support and ongoing communications could result in increasing retention 

in treatment. The study allowed for a better understanding of the relationship between 

treatment of opioid use and use of other substances. 
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Chapter 1 

1.1 Overview 

1.1.1 Problem and Epidemiology 

The rapid growth of opioid addiction among youth carries catastrophic consequences for 

the young generation, affecting families and society at large. According to the American Society 

of Addiction Medicine (2016), in 2015, approximately 276,000 adolescents were identified as 

nonmedical pain reliever users, and more than 20,000 adolescents had used heroin within the last 

12 months.  

Drug overdose continues to be the leading cause of accidental death, with more than 

50,000 lethal overdoses in 2015 (Rudd, et al., 2016). According to NIDA, every day, more than 

115 people die after overdosing on opioids. Prescription opioid misuse alone costs the U.S. more 

than $78.5 billion per year, including healthcare, legal involvement, treatment, and lost 

productivity (NIDA, 2018). In addition, a study observing the correlation between nonmedical 

prescription opioid use in childhood and early adolescence and heroin use in young adulthood 

shows that although it did not vary by race or income, those starting nonmedical use of 

prescription opioids at ages 10-12 years had the highest risk of transitioning to heroin use later in 

life (Cerda, 2015). 

1.1.2. Significance 

To address problems of compliance and retention in treatment, new, innovative 

approaches synthesizing available interdisciplinary models with both medical and psychosocial 

approaches adapted to the user’s environment are necessary. The efficacy of assertive 

community treatment (ACT) is well-accepted, and extended-release naltrexone XR-NTX is a 

proven agent to provide abstinence from opioid use for treatment-compliant adult participants 
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(Fries & Rosen, 2011). The essential premise of ACT, which involves integration of the patient 

into the treatment decision-making process, will prove effective, with more positive outcomes. 

Critical ingredients of ACT include a holistic approach to treatment helping with medication 

administration, housing, employment and finances, and providing direct service at the patient 

location by a multidisciplinary team (Bond & Drake, 2015).  Integrating and combining both 

modalities in a cost-efficient interdisciplinary manner and meeting young adults in recovery 

where they are, could play a significant role in advancing the recovery goal of abstinence. Novel 

community outreach approach to treatment of youth with opioid use problems is currently being 

evaluated to overcome non-adherence, transportation issues, and improve compliance using 

licensed mental health practitioners to administer monthly injection XR-NTX in combination 

with assertive community outreach and family intervention.  

1.1.3. Purpose 

The purpose of the study was to determine the effect of family engagement and assertive 

community outreach on retention in treatment in young adult participants with OUD in a clinical 

research study receiving home-based XR-NTX with assertive community outreach and family 

framework. In addition, the study was intended to identify the most receptive and effective form 

of communication between the treatment team and participants to facilitate compliance with 

treatment and increase retention. Another purpose of the study was to assess relationships 

between retention in treatment for OUD and concurrent use of other substances.  

1.1.4 Implications 

 The proposed project will fill the knowledge gap by providing insight on avenues for 

developing new treatment approaches, decreasing mortality associated with substance use, and 

preventing relapses. There is a treatment-changing paradigm from patients assuming the lead 
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communication and treatment-motivation role to clinician-induced treatment. New forms of 

incentives (such as contingency payments and rewards appropriated by family contract) and 

reinforcements (through community outreach and family collaboration) for treatment retention 

could be identified through innovative community-based intervention applying treatment 

modalities at patients’ location, such as home, transitional housing, workplace, etc. Feasibility of 

family framework and home-based extended release naltrexone (XR-NTX) administration in the 

context of a community outreach setting could result in durable financial ramifications for 

resource allocation. 

1.2 Aims and Hypotheses 

The project began with a scoping literature review of literature on the use of XR-NTX  in 

treating young adults assessing the current state of evidence on safety and efficacy of naltrexone 

in treating adolescents and young adults with opioid use disorders (OUD and alcohol use 

disorders (AUD). The project will then use data from approximately 40 patients, randomized into 

two groups, one with treatment as usual (TAU) with XR-NTX administration in a clinical 

setting, and one with assertive community outreach, family framework, and XR-NTX 

administration at patient location. The project explores the following aims:  

Aim 1 Examine relationships between family sessions and retention in treatment.  

Hypothesis: Young adults who participated in family sessions will have longer retention in 

treatment than young adults who had less or no family sessions.  

Aim 2 Examine the difference and quantify relationships between extent of community outreach 

and retention in treatment. 

 Hypothesis: Quantifiable increase in assertive community outreach in all forms of 

communications utilizing all platforms, such as phone calls, text messaging, emails, Facebook, 
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Instagram, etc., would result in an increase in retention in treatment and prolonged periods of 

abstinence from opioids. 

Aim 3a Compare use of drugs other than opioids by group and number of injections. 

Hypothesis: The number of Naltrexone XR injections received and the clinical group (YOURS 

or TAU) have an impact on use of drugs other than opioids. We would expect a decrease in drug 

use with longer sustained retention in treatment evidenced by number of received NTX-ER 

injections. 

Aim 3b Compare retention in treatment by use of drugs other than opioids. 

Hypothesis: Participants who use drugs other than opioids will have decreased retention in 

treatment compared to those that do not. 

1.3 Background 

1.3.1 Addiction and Opioids 

Addiction is a chronic disease that has a multitude of social and environmental 

influences. Historically, addiction was stigmatized and labeled as a flaw of character. However, 

when taking into account recent technological developments of neuroimaging and neurobiology, 

it appears to be far more complex than initially thought. Like other chronic illnesses with many 

environmental influences, it requires psychosocial intervention such as promotion of healthy 

living, changing environments, improving parental skills, addressing issues of socio-economic 

disparities, in combination with evidence-based pharmacological intervention and diagnostic 

procedures.  

There are three characterizing features of addiction: cravings, binge/intoxication, and 

withdrawal/negative affect. Opiates and semisynthetic and synthetic compounds with similar 

properties make up the term “opioids.” Opiates such as heroin and morphine interact with certain 
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binding sites on the brain, which proves that opioid receptors exist. The first evidence for opioid 

receptors was reported in 1976 (Martin, 1976). Pharmacological studies were then able to 

categorize opioid-binding sites into three receptor classes referred to as mu, delta, and kappa 

receptors. Evidence was later found of multiple subtypes of each receptor class (Pasternak & 

Pan, 2013). Opioids may have effects of the euphorogenic, analgesic, sedative, and respiratory 

depressant nature. According to Van Ree et al. (1999), it has been shown through numerous 

animal experiments using selective opioid compounds that agonists of the mu receptor subtype 

have reinforcing properties. Delta agonists seem to produce reward to a lesser extent than mu 

agonists. However, pharmacological studies have suggested that activation of both mu and delta 

is reinforcing. Mu receptors are important for all the beneficial and harmful effects of relevant 

opiate drugs. Molecular studies have therefore acknowledged mu receptors as causing opioid 

analgesia, tolerance, and dependence. Kappa receptors, on the other hand, seem to have the 

opposite effect on reward. 

The three receptors control activities of the exogenous opioids and endogenous opioid 

peptides—making them the most important aspects of understanding behaviors controlled by 

opioids. Agonists binding to these receptors causes decline in proper neuronal activity. Opioid 

receptors and peptides are expressed in the central nervous system. Peptides are involved in 

many functions, including stress response regulation, feeding, mood, learning, memory, and 

immune function. According to Williams et al. (2001), when repeatedly using opioids, 

mechanisms change the function of opioid-sensitive neurons and neural networks. Tolerance 

develops and more of the drug is needed to produce the same effect. It can develop within a few 

weeks of increasing intake. Stopping chronic opioid use can cause intense dysphoric withdrawal 

syndrome, which can cause use to resume again. However, according to Koob & Simon (2009), 
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dysphoric withdrawal syndrome cannot solely explain opioid dependence and relapse that occurs 

long after withdrawal. Therefore, constant stimulation of the mu receptors by opioids causes 

serious changes in the endogenous opioid system. Constant exposure to opioids causes intense 

and irreversible changes in the brain due to the mu receptor stimulation which induces 

neurochemical adaptations in neurons that contain opioid receptors (Kieffer and Evans, 2002). 

1.3.2 Treatment of Opioid Use Disorders Among Youth and Young Adults 

The opioid epidemic disproportionately affects young adults, and there is very little 

consensus on treatment of opioid abuse in that population. The usual treatment for opioid-

addicted youth and young adults is short-term detoxification and individual or group therapy in 

residential or outpatient settings over weeks or months. Choice of treatment approaches are 

based on clinical recommendations, clients’ preferences, prior experiences, issues of diversion in 

the past, and logistical constraints. Clinicians report that relapse is high, yet many programs 

remain strongly committed to this approach and do not use agonist medication, except for 

treating withdrawal, until recently (Woody, et al., 2008). 

1.3.2.1 Pharmacological Approaches 

The standard of care for those with primary opioid use disorders is medications for opioid 

use disorder. Several medications are used in outpatient settings to prevent withdrawal symptoms 

and aid recovery. Agents approved by the Food and Drug Administration (FDA) are methadone 

– full opioid agonist, buprenorphine – partial opioid agonist, and buprenorphine/naloxone 

combination, which all have an established track of efficacy through vigorous clinical trials. 

Methadone, approved for opioid dependency in 1972, carries a stigma associated with its use and 

is not readily available to youth requiring strictly controlled distribution clinics. In 2002, 

buprenorphine gained FDA approval for treating opioid use disorders, and it has significant 
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advantages over methadone, in particular, with potential to be prescribed in a variety of 

conventional settings by eligible prescribers. In 2006, extended release naltrexone (NTX-XR).  

naltrexone, in oral formulary, has been used to treat opioid use disorders since 1984. Naltrexone, 

a full competitive opioid antagonist, has a proven record of efficacy in treating OUD and lacks 

stigma and logistical complications surrounding  full and partial agonists agents.  

Several studies assessing the efficacy of naltrexone XR in treating opioid use disorders (OUD) 

have shown significant increase in treatment retention and reduction in relapse in heroin for 

adults with OUD (Hulse et al.,2009). However, most success with oral naltrexone is noted in 

highly motivated populations with enhanced supervision and engaged support system (Fishman 

et al., 2010). In addition, the limited number of positive studies utilizing oral naltrexone treating 

OUD in youth took place in Russia, and participants were aided by parental supervision 

(Krupitsky, et al., 2006). 

Effectiveness of monthly administrations of naltrexone XR in treating opioid use 

disorders in a multicenter placebo controlled trial of more than 250 adult participants was 

established in a six-month trial (Krupitsky et al., 2011). The results of the study indicated that 

XR-NTX was statistically superior to placebo with confirmed opioid-free weeks, craving score, 

and retention in treatment. Comparable effectiveness of NT-XTR in treating opioid abuse was 

established in a randomized open-label controlled trial with 570 participants ages 18 and over 

randomly assigned to receive NT-XTR or buprenorphine-naloxone combination. Results of the 

study revealed that the NT-XTR group had similar outcomes for opioid-free days and self-

reported cravings (Lee et al., 2018). NT-XTR has an established record to increase length in 

opioid-free recovery (Cousins, et al., 2016). NT-XTR monthly intramuscular injections have 
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established efficacy in preventing relapse and decreasing rates of overdose in the adult 

population of opioid users (Kiome & Moeller, 2011). 

There is very limited information available on the use of NT-XTR in young adults during 

outpatient residential treatment (Leslie et al., 2015). One of the first insights on efficacy of NT-

XTR in youth and young adults involved a clinical chart abstraction on a convenient sample of 

16 adolescents and young adults with opioid abuse (Fishman et al., 2010). Results showed 

increased retention in treatment and substantial decrease in opioid use compared to historical 

data. In addition, a small pilot study providing home-based delivery of NT-XTR in combination 

with scaled community outreach in terms of treatment retention for young adults with OUD 

showed enhanced attendance of outpatient treatment sessions over usual treatment models (Vo, 

et al., 2018). In sum, youth and young adults (ages 16-26) with OUD possess unique 

vulnerabilities, such as difficulties engaging in ongoing treatment, high frequency of co-

occurring psychiatric conditions, conflict involving increased strides for independences, and 

rejection of parental support and assistance compared to more mature adults (Vo, et al., 2017). In 

spite of established efficacy of pharmacological treatments and therapeutic approaches, 

completed treatments and rates of engagement continue to be dismal. Effective approaches in 

relapse prevention could provide a path to decreasing opioid epidemics and overdoses. 

1.3.2.2 Family Engagement  

Family-based approaches to substance use problems among adolescents have long been 

employed. An overview of controlled clinical trials on outcomes of family-based approaches in 

treating substance abuse among adolescents found compelling evidence of increased treatment 

engagement and retention when family-based engagement strategies were utilized (Hogue & 
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Liddle, 2009). In addition, authors reported on 14 controlled studies showing substantial 

decrease in drug use and other behavioral problems. 

Peer/parent social support is one of the variables most often related to successful 

outcomes with adolescent substance abuse treatment, along with treatment completion. In 

addition, outpatient, specifically family, therapy appears to be superior to other forms of 

outpatient treatment—proving the efficacy of family involvement (William & Chang, 2000).  

An article entitled Substance Abuse and Family Interaction also states that maintaining treatment 

retention for substance abuse can have significant positive consequences for “interactional 

processes within the family system” (Klagsbrun & Davis, 1977). Relationships were examined 

between parental limit setting and family conflict and severity of substance use among 

adolescents in chemical dependency programs. Negative perception of family dynamic and 

absence of established norms of accepted behavior resulted in increased severity of substance use 

and behavioral problems (Wu, et al., 2004).  

Decades ago, Liddle and Dakof (1995) concluded that family intervention was a 

promising approach to addressing substance use issues in youth. Adult-focused models based on 

behavioral and systems theories of change also show strong effects with drug abusers and their 

families. Fast forward to 2012 (Rowe, 2012), family-based models appear to be viable treatment 

alternatives and complementary to the treatment of drug abuse, a recognized, effective treatment 

approach for treating both adults and adolescents with drug problems. However, there are no 

established protocols on applications of family framework and enhanced family involvement in 

combination with pharmacological treatment strategies. As a result, compliance with treatment 

after discharge from inpatient facilities is inadequate. Given the fatality of the illness, retention in 

treatment is crucial.  
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1.3.2.3 Assertive Community Treatment  

The Assertive Community Treatment (ACT) model has a long track record of addressing 

issues of treatment engagement and compliance in a population with chronic severe mental 

illness that is difficult to engage. Services include home-based provisions  and medication-

administration visits, and intensive outreach along with family engagement and case 

management, which have long been established as effective treatment models in adults. Assertive 

Continuous Care (ACC) is a similar package of services designed for adolescents with cannabis 

use problems. Family or significant others’ involvement in treatment has shown to play an 

important part in treatment retention and compliance.  Issues of compliance could be 

significantly improved by providing psychosocial and pharmacological interventions at the 

community level, including home visits, family engagement, utilization of social media 

platforms, etc. Family involvement in adolescents and young adults continues to be crucial for 

improving retention in treatment and decreasing use of illicit substances. More quality measures 

are needed to identify barriers to family engagement and effectiveness of family-engagement 

activities.  

To date, published literature is very limited on approaches that would combine NT-XTR 

and community engagement. The proposed study will examine the impact of family involvement 

and community outreach on retention in opioid treatment for young adults. ACT is expensive 

and labor intensive, and it is not clear what parts of ACT would be the most advantageous in 

treating young adults with substance use disorder. 

1.3.3 Compliance and Retention in Treatment  

Over the last several decades, compliance with substance abuse treatment has been 

consistently inadequate. Numerous research sources show widespread noncompliance and 
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retention in treatment with 30 to 70% of participants dropping out of treatment prematurely and 

relapsing into substance abuse (Andersson, et al., 2018) (Kjome & Moeller, 2011) (Connery, 

2015). However, with the exception of several foreign sources, there is limited data available 

specifically addressing dropout rate and causes in young adults with opioid abuse. 

Approximately 30% of participants drop out of treatment within the first month and less than 

50% stay in treatment for three months or longer (Palme et al., 2010) in 13 randomized 

controlled studies involving 1,158 outpatient participants with opioid use disorders following 

detoxification. Less than a third of participants were retained in treatment over the duration of 

the studies (Minozzi et al., 2011).  Many patients in naltrexone treatment dropped out within the 

first few weeks, especially if they used opioids again after missing naltrexone doses. The 

numbers of drop-outs from naltrexone treatment are very high, with over one quarter dropping 

out after a few days, and almost one-half dropping out in first few weeks (Kjome et al., 2011). At 

30 days after initiation, 52% of individuals treated with injectable naltrexone and 70% of 

individuals treated with oral naltrexone, discontinued treatment (Morgan et al., 2018). Only 

about half of adults discharged from inpatient treatment facilities return for a second NTX-ER 

injection, and less than 20% return for a third (Fishman, et al., 2010).  

1.3.4 Role of Communication Achieving Treatment Goals  

Efficient and timely communication between the treatment team and patient plays a very 

important role in compliance with treatment and building treatment alliances. Ongoing progress 

in information technology could bring electronic forms of substance abuse treatment in the near 

future and offer clinicians the opportunity to manage treatment and recovery remotely (Johnson 

et al., 2011). Meanwhile, utilization of available technologies such as email, texting, and social 

media platforms can provide ongoing two-way communication and create opportunities for 
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therapeutic interventions. Any forms of communication between the patient and treatment team 

could be an effective tool to build a connection and share information between healthcare 

providers, patients, and family members (Patel et al., 2018). A study exploring the use of text-

message and internet-related reminders in reminders for contraception (Depo-Provera) in young 

adults supports the notion that technology is the preferred method of communication for young 

adults (Trent, et al., 2015). 

1.3.5 Decrease in Opioid Use Will Result in Decreased Use of Other Substances  

Limited data is available on the effect of opioid abuse treatment on the use of other illicit 

substances and alcohol, especially among young adults. However, according to the Oxford 

Academic Journal of Pain Medicine, chronic opioid analgesic therapy often leads to non-

prescription use of opioids and further, other illicit drug use and aberrant drug-related behaviors 

(Fishbain, et al., 2008). Therefore, there is a notion that effectively treating and reducing opioid 

abuse would also reduce the likelihood of participation in other illicit drug behaviors. In addition, 

it has been concluded that stopping illegal opioid abuse and staying in treatment have a positive 

correlation with a decrease in alcohol and illicit substance abuse (Maremanni, et al., 2007). 

Based on young adults who were interviewed yearly from the first grade though age 21, almost 

all non-medical prescription opioid users have also used marijuana, and a majority used other 

illicit drugs (Catalano, et al., 2011). Based on this data, one could speculate that decreasing one 

abusive behavior could cause the same effect on another. This is not conclusive. Therefore, my 

study may be able to better define the relationship between treatment of opioid abuse and the use 

of other substances.  
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1.4 Theoretical Framework 

The theory of this treatment intervention is based on a positive approach that tends to 

avoid confrontation and severing any relationships. It is based off the Community Reinforcement 

Approach and Family Training (CRAFT), which helps significant others engage those who 

refuse treatment. This approach, created by Robert J. Meyers, Ph.D., is scientifically backed to 

show that family members can play a powerful role in engaging substance abusers who are in 

denial—seeing as family pressure is usually the cause to seek treatment. The program can also 

benefit significant others in that it can reduce depression, anxiety, and anger even if treatment is 

unsuccessful. CRAFT research has shown that seven out of 10 people who use the program can 

get the substance user to attend treatment. The program does not seek to completely get rid of the 

problems that the user may be facing. The focus is to introduce new skills to cope with old 

problems. Meyers also believes in a patient-centered approach, taking into consideration the 

user’s unique morals and beliefs to develop an individualized treatment plan—making 

compliance with treatment more likely. Some components of the program include teaching the 

significant other to use positive reinforcement and contrarily letting the user suffer natural 

consequences. In addition, Meyers deems it important to emphasize the common situations and 

behaviors in which substance abuse typically occurs (Meyers, 1998). 

The main theoretical model that was used is rooted in assertive community treatment. 

According to Robert E. Drake, “in vivo assessment, training, and support is the cornerstone of 

ACT” (Bond & Drake, 2015). Another crucial aspect is a holistic approach involving illness and 

medication management, housing assistance, financial services, and help with everyday 

problems such as shopping, transportation. It uses a multi-disciplinary approach, providing the 

best possible chance of retention in treatment, including a wide variety of mental health 
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professionals providing personalized, integrated services with a low client-staff ratio allowing for 

maximal attention and individualized care. Long-term care is a crucial aspect of the model as 

well. ACT has proven relevant in the U.S. in many settings in clients with many varying needs. 

The theoretical framework of our intervention is also based on network therapy for addiction. 

Network therapy is centered on the idea of combining individual therapy as well as engaging the 

user in a group support network consisting of family members and peers in the office setting, 

whose opinions the user may already value and respect. According to the program that Galanter 

created, the patient’s family and peers are used as the network, sometimes joining the patient and 

therapist in sessions, at the discretion of the therapist. This network provides a feeling of unity 

and support to attempt to lessen feelings of denial and increase compliance with treatment 

(Galanter, 2001). Involving family and friends can be helpful in educating the user’s surrounding 

community on many topics such as relapse prevention, naltrexone administration, and roles of 

mental health professionals in treatment. Figure 1.1 shows the interactions between the ACT, 

CRAFT, and network therapy models that altogether attempt to increase compliance with 

treatment, decrease symptoms, and introduce effective coping skills.   
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Figure 1.1 Conceptual Framework 

 

 

 

               

 

  

 

1.5 Methods 

The three-manuscript dissertation option was chosen to address the research aims. The 

first manuscript was a scoping review on the safety and efficacy of naltrexone treatment in 

young adults and adolescents with OUD and AUD, and the other two manuscripts addressed 

research aims one, two, and three—with the second addressing aims one and two, examining 

relationships between family sessions and community outreach and retention in treatment for 

substance abuse. The third manuscript will address aim three, examining relationships between 

use of drugs other than opioids and retention in treatment. The approach and details of each of 

these manuscripts is described in the following chapters containing manuscripts two and three.  

1.5.1 Literature Review Methods  

A scoping heterogeneous overview of evidence on use of naltrexone in adolescents and 

young adults with OUD and AUD was completed. The search of literature was based on 
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comprehensive controlled medical vocabulary utilizing, but not limited to, multiple databases 

such as Medline, PubMed, CINAHL, etc. Search terms for scoping review included naltrexone, 

vivitrol, adolescents, young adults, youth, opioid abuse, alcohol abuse, and mental illness. 

Studies for the review were selected based on clinical relevance to research question. Studies 

were included if they evaluated efficacy and safety of naltrexone in adolescents and young adults 

with substance use disorders and other conditions. In addition, authors should include national or 

international researchers, but only studies published in English were included in review. Type of 

data extracted included authors, publication year, research setting, duration of intervention, type 

of research design, sample size, intervention protocol, measurement of dependent variable, etc. 

and research setting, including a wide variety of inpatient, outpatient, private practice, 

government-sponsored studies, and academia-sponsored studies. 

1.5.2 Design and Data Source  

The study involved a Retrospective Longitudinal Chart Review of youth who participated 

in a pilot study of opioid use disorder treatment (OUD) at Mount Manor Treatment Center, 

Baltimore Maryland. Mount Manor Treatment Center is a community-based substance use 

disorder treatment facility.  

1.5.3 Sample 

The sample for the study was a convenience sample of about 40 patients who took part in 

the pilot treatment. In order to be eligible for the trial, participants had to meet DSM-5 criteria 

for opioid use disorder and must have used opioids other than specifically prescribed within 30 

days prior to consent. Participants had expressed desire to seek treatment with XR-NTX and 

were able to provide written informed consent, and spoke English sufficiently to understand the 

study procedures. Screened participants with abnormal liver function (above five times upper 
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limit of normal) were excluded from the study. In addition, psychiatric and medical instability 

such as suicidality, active psychosis, and sickle cell disease with frequent crises were also 

excluded from participation. Living situation in terms of distance from the center and 

homelessness, as well as pending legal actions with overnight stay requirements were involved in 

careful case-by-case considerations. Females who were currently pregnant, breastfeeding, or 

planning on conception were not considered for study participation. 

Youth willing to receive extended release naltrexone (NT-XTR) were recruited from 

inpatient residential units prior to discharge and randomly assigned to treatment as usual group 

(TAU) or intervention (Youth Opioid Recovery Support, YOURS) with family framework, 

enhanced community outreach, and home delivery of NT-XTR. 

1.5.4 Treatment Randomizations Groups 

1.5.4.1 Treatment as Usual 

TAU treatment consisted of treatment that is typical for patients with OUD, such as seven 

days residential or inpatient detoxification followed up by residential treatment and step-down 

program. Length of treatment was determined by clinical presentation, insurance limitations, and 

patient’s choice. All patients undergoing detoxification were encouraged to transition to MAT, 

such as buprenorphine or naltrexone. Medication choice was based on clinical team 

recommendations, insurance coverage, prior experiences—successes and failures, availability of 

treatment, as well as geographical and demographic considerations. High rate of psychiatric 

comorbidities played a role in treatment consideration with more than 75% of patients being 

treated for other psychiatric conditions. Patients electing treatment with XR-NTX were inducted 

into treatment through testing tolerability with oral preparation with gradual titration. Patients 

had to be opioid free for at least seven days prior to induction. The first dose of XR-NTX was 
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given prior to inpatient or residential discharge. The outpatient program started with intensive 

outpatient level of care, individual sessions with substance abuse counselors, and ongoing 

appointments with treating provider. Frequency of sessions gradually tapered off with clinical 

progress. Patients continued to receive monthly injections of XR-NXT by nursing staff. 

1.5.4.2 Intervention: Youth Opioid Recovery Support (YORS): 

Participants randomized to the YORS group had intervention initiated during 

inpatient/residential treatment. Participants had the first injection of XR-NTX administered prior 

to discharge. YORS intervention consisted of home delivery of XR-NTX, family framework, 

community outreach, and contingency management. The purpose of home delivery is to improve 

medication adherence by reducing barriers such as transportation, lack of motivation for 

treatment, work schedules, limited financial resources, and varying psychosocial situations. 

Community outreach  included consistent treatment reminders from staff, scheduling, insurance 

management, and any other services that may improve treatment compliance and convenience, 

tailored to the participants’ preferred mode of communication, etc. Contingency management 

provided financial incentives to encourage treatment compliance. The proposed method was to 

give YORS participants a cash incentive increasing in amount with each consecutive dose. Home 

delivery of XR-NTX consisted of a study therapist and trained provider administering the dose 

on a defined schedule at the participants’ home. Family framework engaged significant others 

and family members along with the participants in order to determine and assign roles to 

treatment for all involved. Three specific sessions were conducted, including family education on 

opioid addiction and treatment, goal-setting for family and participants, and evaluating 

achievement, communication, and monitoring treatment. Family framework allows participants 
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to build active partnerships with their family members so that everyone can play a role in 

ensuring sustained adherence and compliance. 

1.5.5 Procedures and Timing of Measures 

At screening/baseline, inclusion/exclusion of participants was determined, medical 

release/informed consent/locator forms (demographic updates) were filled out, treatment 

utilization tracker was implemented, as well as timeline follow back and drug screen.  

Participants were followed every two weeks for six months. Bi-weekly visits consisted of 

documenting substance use in timeline follow-back form for the last two weeks, a urine drug 

screen, and noting any adverse effects or safety issues, if present.  

Monthly visits included all referenced above in addition to any treatment plan updates, 

demographic updates, as well as medical management sessions.  

At the end of month six, the bi-weekly visit was completed as well as a chart abstraction and 

study termination such as feedback and satisfaction. 

Three- and six-month follow up after study completion through phone interviews and social 

media were attempted for both treatment groups to assess abstinence status and psychosocial 

situation.  

1.5.6 Power Analysis and Sample Size 

To determine a minimum number of subjects needed for adequate power, a post hoc 

study power analysis was performed. Considering two independent study groups and 

dichotomous primary end point, probability of type I error 0.05, power to detect difference 

between groups was expected  80%. Anticipated successful completion in treatment groups 

based on prior pilot date was 75% for YOURS and 20% for TAU. A power analysis calculation 
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estimated that 20 participants in each group would be sufficient to identify lowest detectable 

effect size. This power analysis was based on a six-month study. 

1.6 Human Subjects 

A secondary analysis was conducted on data collected from 08/01/2017 to 05/01/2019 

from a developmentally specific intervention featuring home delivery of extended release 

naltrexone study. The intervention protocol was IRB approved by John Hopkins University, and 

written consent was provided by all participants at the time of enrollment. Participants, ages 18- 

26, provided written consent at the time of enrollment. Secondary data analysis  presents 

minimal risk study and will not require re-consent for proposed study. All data for the proposed 

study will was collected from record review, and records will be de-identified at that time. 

Approval for exempt status will be requested from the University of Maryland IRB. 

1.7 Overview of Manuscripts 

The following three chapters present manuscripts encompassing the various aims of the 

study. These articles are in preparation for submission to be published. The overarching goal of 

all manuscripts is to identify strategies for greater retention in treatment evidenced by number of 

received NTX-ER injections for young adults with substance use disorders. 

Chapter two presents an article titled Community Outreach and Retention in Treatment. 

This is a manuscript addressing Aim 1, which examines relationships between family sessions 

and retention in treatment for opioid use disorders. We hypothesized that young adults who 

participated in family sessions will have longer retention in treatment than young adults who had 

fewer or no family sessions. The manuscript also addresses Aim 2, which examines the 

differences and quantifies relationships between the extent of community outreach and retention 

in treatment. We predicted that a quantifiable increase in assertive community outreach in all 
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forms of communications utilizing all platforms such as phone calls, text messaging, emails, and 

social media would result in an increase in retention in treatment and prolonged abstinence from 

opioids. 

Chapter three presents an article titled Use of Substances Other Than Opioids in Young 

Adults with Opioid Use Disorder. This is a manuscript addressing Aims 3a and 3b, which 

compares use of drugs other than opioids by group and number of injections and compares 

retention in treatment by use of drugs other than opioids. We expected a decrease in drug use 

with longer sustained retention in treatment. We also expected that participants who use drugs 

other than opioids will have decreased retention in treatment compared to those that do not.  

Lastly, chapter four presents an article titled Use of Naltrexone in Adolescents and Young 

Adults: A Scoping Review. This was a scoping review summarizing evidence in the literature on 

efficacy and safety of naltrexone formulations in participants with a focus on opioid and alcohol 

use disorders in young adults. In addition, chapter four addresses efficacy of use of naltrexone 

with autism spectrum disorders, Crohn’s disease, self-injurious behaviors, and binge eating. 
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Chapter 2 

Use of Naltrexone in Adolescents and Young Adults: A Scoping Review 

2.1 Introduction  

In the United States, there are currently three medications for the treatment of opioid use 

disorder (OUD): methadone, buprenorphine (including sublingual buprenorphine–naloxone, 

buprenorphine transdermal patch, implant, or injection), and naltrexone (oral or extended 

release) (Camenga et al., 2019). Naltrexone is often used as part of a treatment program for 

opioid and/or alcohol dependence in adults; however, there is inadequate research about its use 

for treating drug and/or alcohol abuse in adolescents and young adults. Naltrexone was initially 

developed to treat addiction to opioids and in 1984 was approved by the U.S. Food and Drug 

Administration (FDA) for the treatment of addiction to drugs such as heroin, morphine, and 

oxycodone for ages 18 and older (SAMHA, 2009). In 1994, naltrexone received FDA approval 

to treat alcohol use disorders (AUD).  

In April 2006, Vivitrol, a microsphere formulation of once-monthly administered 

naltrexone, was approved for the treatment of alcohol dependence, and in October 2010, Vivitrol 

was approved for treatment of opioid use disorders (OUD) (Larney et al., 2014). Naltrexone is 

available in 50 mg tablet and in a long-acting injectable form called Vivitrol, containing 380 mg 

per vial. Beginning naltrexone treatment requires abstinence from opioids for seven to 10 days 

before starting to avoid precipitated withdrawal. Surgically implanted naltrexone subcutaneous 

implants are available outside of the U.S. (Milhorn, 2017). Naltrexone works by binding to and 

blocking opioid receptors, thereby blocking the euphoric and sedative effects of opioids. 

(SAMHSA, 2016). For treatment of alcohol dependence, the usual dose is 50 mg daily, and for 

treatment of opioid abuse, the usual dose of Vivitrol is 380 mg monthly. Administration is not 
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recommended in patients with liver failure. Most common side effects noted in the approval 

trials included nausea, vomiting, abdominal discomfort, fatigue, headache, anxiety, and muscle 

pain (SAMHSA, 2019). The trials were limited to adult samples between the ages of 18-65 

(Krupitsky et al., 2011). Naltrexone is not FDA approved for use among those ages 18 or below. 

However, there is a growing interest in whether naltrexone could be appropriate for the treatment 

of adolescents and young adults suffering from substance use disorders. According to the 

American Society of Addiction Medicine (2016), in 2015, approximately 276,000 adolescents 

were identified as nonmedical pain reliever users, and more than 20,000 adolescents had used 

heroin within the last 12 months. The prevalence of prescription opioid use disorder significantly 

increased among emerging adults ages 18–25, from 11.98% in 2002 to 15.11% in 2014 (Martins 

et al., 2016). In 2017, 900 adolescents started misusing opioid pain relievers each day, which is 

defined as the use of a medication other than as directed, and an estimated 401,000 adolescents 

ages 12–17 (1.6 percent of this age group) had AUD (SAMHA, 2018). Young adults are also 

large consumers of alcohol. People ages 12-20 drink 11% of all alcohol consumed in the U.S. 

However, more than 90% of their alcohol is consumed by binge drinking (SAMHSA, 2018).  

Alcohol use in adolescents and young adults has been associated with serious negative 

consequences, including health risk behaviors, lower academic performance, injury, and 

increased mortality (White and Hingson, 2011). Risk for overdose in adolescents and young 

adults is strongly associated with opioid misuse. Youth with opioid misuse are more likely to 

misuse other substances such as benzodiazepines, alcohol, cocaine, and amphetamines (Yule et 

al., 2019).  Adolescents with opioid abuse or dependency problems are at higher risk for juvenile 

incarceration, unstable housing conditions, poor school attendance, and psychiatric comorbidities 

(Subramaniam et al., 2010). 
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Young adults have increased susceptibility to succumbing to opioid use disorders, and 

there is a dire need for specialized treatment (Sharma et al., 2017). Polysubstance abuse, limited 

engagement with family, and poorly addressed psychiatric comorbidities all result in low rates of 

treatment retention in patients with opioid use disorders, especially young adults, and, therefore, 

poor treatment outcomes (Yule et al., 2019). Thus there is a need for medical providers to 

understand evidence-based treatment options for youth. Two recent reviews on use of 

medication-assisted treatment in adolescents omitted mentioning naltrexone (Borodosky et al., 

2018, Pecoraro et al., 2013) while a review on treatment for opioid use disorder in adolescents 

only mentioned two studies on naltrexone use (Camenga et al., 2019). Literature examining the 

efficacy and safety of using medications like naltrexone for treating opioid and alcohol use 

disorders (AUD) in adolescents is limited. Therefore, extensive research is necessary prior to 

determining appropriateness of naltrexone as a treatment method for young adults with opioid 

use disorders. 

The purpose of this scoping review is to summarize the accumulating evidence in the 

published literature on the safety and efficacy of naltrexone use in adolescents and young adults. 

This review focuses on naltrexone use in adolescents and young adults with OUD and AUD in 

addition to presenting findings from studies looking into safety and efficacy of naltrexone in 

children, adolescents, and young adults with other conditions.   

2.2 Methods 

The search of literature was based on comprehensive controlled medical vocabulary 

utilizing, but not limited to, multiple databases such as Medline, PubMed, CINAHL, etc. with no 

date restrictions. Search terms for scoping review will include naltrexone, extended release 

injectable naltrexone, vivitrol, home-based treatment, young adults, youth, adolescents, children, 
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opioid abuse, alcohol abuse, and substance abuse. Studies for the review were selected based on 

clinical relevance to research question. Studies were included if they evaluated efficacy and 

safety of naltrexone formulations in participants with substance use disorders, autism spectrum 

disorders, Crohn’s  disease, self-injurious behaviors, and binge eating.  

An initial literature search produced 321 articles. After removing duplicates and exclusion on 

title and abstract, 34 articles were selected for full-text assessment, and 19 articles were retained 

for review.  

2.3 Results 

2.3.1 Naltrexone for Opioid abuse 

 Seven articles that included 242 adolescents or young adults being treated with 

naltrexone for OUD were identified from the literature (see table 2.1). Study designs of these 

reports ranged from case studies to randomized trials of inpatient and outpatient samples. 

One of the first articles published was on a retrospective case series review of hospital 

medical records across four teaching hospitals in Australia, involving eight adolescents treated 

with a naltrexone implant (Hulse & Tait, 2003). The study compared the number of pre- and 

post-naltrexone implant overdoses and found long-acting naltrexone implants decreased the 

number of opioid overdoses. A double-blind, double-dummy, parallel group, randomized, 

controlled trial of 16 adolescents and young adults with OUD found that 61% of participants 

detoxified using buprenorphine and 5% using clonidine were able to initiate naltrexone treatment 

(March et al., 2005). The use of naltrexone was well-tolerated. In a clinical chart abstraction of a 

convenience sample of 16 adolescents and young adults in an outpatient treatment center treated 

with naltrexone for OUD, treatment was again well tolerated. This study found a 63% retention 

among those being treated with naltrexone (Fishman et al., 2010). In 2014, Dhawan et al. 
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presented two case studies on efficacy of naltrexone and buprenorphine in maintaining 

abstinence from opioids. Patients on naltrexone maintained abstinence for a year versus two 

years for buprenorphine. Both agents were well-tolerated; however, some body aches and 

discomfort were mentioned. 

A retrospective chart review of 56 young adults receiving outpatient treatment of 

naltrexone and buprenorphine over 24 weeks found comparable efficacy between the treatments 

and good tolerability of both treatments (Vo et al., 2016). 

A naturalistic case series (N=14) study based on retrospective chart review in an 

outpatient treatment center compared treatment as usual versus home-based delivery of NX-XTR 

for young adults with OUD (Vo et al., 2018). The study showed significantly longer retention in 

treatment for home-based delivery group participants and had more favorable view by patients 

and their families. NX-XTR was well-tolerated with mild side effects and no drop out of 

treatment as a result. Hadland et al., 2018, conducted a retrospective cohort study using the 

environmental data and health insurance claims of 3,654 adolescents and young adults ages 13–

22 from 11 states enrolled in Medicaid between Jan. 2014 – Jan. 2015. The study found that 

retention in treatment among youth receiving naltrexone was longer than recipients of behavioral 

services. Patients in the study tolerated treatment well.  

In summary, naltrexone has shown to be effective in improving treatment retention, 

extending abstinence, and preventing relapses in adolescents and young adults with OUD. As 

with the studies involving alcohol, naltrexone appeared to be well-tolerated in participants with 

opioid use disorders.  
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Table 2.1 Summary of studies of naltrexone use in adolescent and young adults with opioid 
use disorders 
 

                                                                            Opioid Abuse 
Study Total N Design and 

setting 
Intervention Treatment outcomes Tolerability of 

treatment 
Hulse & 
Tait, 
2003 

N=8 
Adolescents 
with median 
age 18 

Retrospective 
case series 
review of the 
hospital 
medical 
records across 
four teaching 
hospitals 

Naltrexone 
implant treatment 

Opioid overdose in 
post-implant 
treatment 
Two opiate and four 
non-opiates  
overdoses post 
implantation 
 

Well-tolerated 
treatment 

March et 
al., 2005 

N=36 
adolescent 
and young 
adults 
(mean age 
17.3) 

A double- 
blind, double-
dummy, 
parallel group 
randomized 
controlled trial 

Random 
assignment to 28 
days MAT 
assistant w/d 
treatment with 
clonidine and 
buprenorphine, 
than offered 
treatment with 
naltrexone  

Treatment retention, 
opioid abstinence 
61% of participants 
detoxified from 
buprenorphine and 
5% from clonidine 
initiated naltrexone 
treatment 

Well-tolerated 
treatment 

Fishman 
et al., 
2010 

N = 16 
adolescent 
and young 
adults 
(mean age 
18.5 years) 

Clinical chart 
abstractions by 
convenience 
sample 

Treated for opioid 
dependence with 
XR-NTX who 
attended at least 1 
out-patient 
clinical follow- 
up visit 

With 63% retained in 
treatment and 
56% with “good” 
outcome 
 

Well-tolerated 
treatment 
 

Dhawan, 
et al., 
2014 

N=2 
Ages 15 and 
17 

Case studies Oral naltrexone 
and 
buprenorphine for 
treatment of 
opioid 
dependence 

Ongoing abstinence 
from opioid for over 
two years with 
buprenorphine and 
over a year with 
naltrexone 

Occasional 
body aches and 
discomfort 

Vo et al., 
2016 

N = 56 
young 
adults 19-26 
years old 
(mean age 
23.1) 

Naturalistic 
study using 
retrospective 
chart review 
over 24 weeks 
outpatient 
program  

Community 
treatment 
program using 
XR-NTX (23%)  
and 
buprenorphine 
(77%) 

Mean number of XR-
NTX doses was 4.1  
Retention in 
treatment 65% at 12 
weeks and 40% at 24 
weeks 
Opioid negative 
screen 

Well-tolerated 
treatment  
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50% at 12 weeks and 
39% at 24 weeks.  
No statistically 
significant difference 
between groups 

Hadland 
et al., 
2018 

N=3,654 
Ages 13-22 

Retrospective 
cohort study 
using 
environmental 
data and health 
insurance 
claims from 11 
states enrolled 
in Medicaid 
Jan. 2014 – 
2015 

Treatment for 
opioid use within 
3 month of 
diagnosis with 
naltrexone, 
buprenorphine, 
naltrexone, or 
methadone, 
compared with 
behavior 
treatment only 

Retention in 
treatment among 
youth receiving 
naltrexone was longer 
than recipients of 
behavioral services 
only and slightly 
longer than 
buprenorphine group 

Well-tolerated 
treatment 

Vo et al., 
2018 
 
 
 

N = 14 
young 
adults 
(mean age 
20.5) 

Naturalistic 
case series 
based on 
retrospective 
chart review. 
Outpatient 
treatment  
  
 

16 weeks of 
treatment of 
home-based 
administration 
XR-NTX with 
assertive outreach 

50% of home-based 
treatment group 
versus 9% treatment 
as usual received 5 
doses  

Well tolerated 
with mild side 
effects 
possibly 
associated with 
XR-NTX 
administration, 
such as 
abdominal 
discomfort, 
headaches, and 
dizziness 

 

Table 2.1 Continued
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2.3.2 Naltrexone for Alcohol abuse 

By blocking craving, naltrexone may enhance the ability of patients to abstain from 

drinking. Through blocking the pleasure from alcohol, naltrexone blocks the euphoric effects and 

feelings of intoxication. Naltrexone also may reduce the amount of heavy drinking in those who 

do drink (Monti et al., 2001). There is substantial evidence to support that administration of 

opioid antagonists, such as naltrexone, decreases alcohol consumption (Hubbell et al, 1986). 

Rewarding effects of alcohol appear to be mediated partly through the opiate system, and 

rewarding effects are reduced when opioid antagonists block opiate receptors, decreasing the 

amount of the neurotransmitter dopamine released from the nucleus accumbens (Spanagel & 

Zieglgansberger, 1997). Evidence supports the notion that young adults who are heavy drinkers 

are more likely to develop long-term alcohol-related problems (Jennison, 2004). There is a great 

need to understand the ability of naltrexone to reduce alcohol consumption and prevent relapse in 

young adults. 

Six articles that included 220 adolescents or young adults being treated with naltrexone 

for AUD were identified from the literature (see table 2.2). A small open label study of five 

adolescents with alcohol dependency used a 10-day supply of naltrexone 50-mg and riboflavin 

100-mg to assess reduction in drinking and cravings (Deas et al., 2005). The study showed 

average reduction of number of standard drinks and significant reduction in cravings by the sixth 

week. An eight-week open-label pilot study of 14 young adults with alcohol use problems 

assessed the effects of daily oral naltrexone 25-mg and 50-mg with brief motivational counseling 

on drinks per drinking day (Leeman et al., 2008). Study results showed significant reduction of 

drinks per drinking day from baseline to week eight. A randomized double-blind, placebo-

controlled study of 22 adolescents with alcohol use problems compared use of naltrexone 50-
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mg/daily to placebo, assessing alcohol-cue-elicited craving (Miranda et al., 2013). The study 

showed reduction of likelihood of drinking and heavy drinking and altered subjective response to 

alcohol consumption in the naltrexone group. 

DeMartini et al. (2015), conducted a longitudinal, randomized, double-blind, placebo-

controlled, eight-week trial of 118 young adults with AUD utilizing daily oral naltrexone 25-mg 

plus an additional dosing (25-mg) on anticipated drinking days. The study showed a significant 

benefit of naltrexone at eight weeks. In another randomized, double-blind, placebo-controlled 

study, 128 young adults with AUD were treated with naltrexone 25-mg daily plus 25-mg 

targeted (at most daily) in anticipation of drinking (O’Malley et al., 2015). The naltrexone group 

was associated with lower intensity of drinking and decreased percentage of days of heavy 

drinking. A secondary analysis of 140 young adults with AUD enrolled in a randomized double-

blind placebo-controlled clinical trial investigated effects of oral naltrexone on the urge to drink 

alcohol. The study findings showed that targeted administration of oral naltrexone buffers 

against the indirect effects of positive emotions and urges toward drinking until intoxication. 

Naltrexone was well-tolerated (Bold et al., 2016).  

In summary, according to the aforementioned studies, naltrexone seems to be effective in 

blocking pleasurable effects of alcohol through blocking opiate receptors and overall reducing 

the desire to drink to intoxication. In addition, it seems to reduce number of drinks per drinking 

day and was well-tolerated by young adult participants.  
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Table 2.2 Summary of studies of naltrexone use in adolescent and young adults with 
alcohol use disorders 
 

                                                                           Alcohol Abuse 
Study Total N Design and 

Setting 
Intervention Treatment outcomes Tolerability of 

Treatment 
Deas et 
al., 2005 

N = 5 
outpatient 
treatment-
seeking 
adolescents 
who met 
DSM-IV 
criteria for 
alcohol 
dependence 

Six week 
open-label 
trial of 
naltrexone in 
outpatient 
treatment 
setting 

10 day supply of 
naltrexone (50 
mg) and a 100-
mg riboflavin 
capsule  

Average reduction of 
7.61 standard drinks 
and  
significant reduction 
in average A-OCDS 
score and craving 
analog scale over 
week 6 
 

Well-tolerated 
treatment 
 

Leeman 
et al., 
2008 

N = 14 
heavy 
drinking 
young 
adults 
(mean age 
22)  

8-week open-
label pilot 
study  

8 weeks of daily 
oral  naltrexone 
25mg and 50mg 
with BASICS 
(brief 
motivational) 
counseling  

Drinks per drinking 
day reduction from 
baseline to week 8 and 
% heavy drinking days 
Maintaining gains one 
month post treatment 
Change in alcohol- 
related consequences 

All adverse 
effects were 
rated as mild to 
moderate; the 
most common 
adverse events 
were gastro-
intestinal. 
 

Miranda 
et al., 
2013 

N = 22 
adolescent 
problem 
drinkers 15-
19 years old 
(mean age 
18.36) 

Randomized 
double-blind, 
placebo-
controlled, 
cross-over 
study 

Naltrexone 
(50mg/daily) 
Compared to 
placebo 

Alcohol use 
Subjective responses 
to alcohol 
consumption 
Alcohol-cue-elicited 
craving  
Naltrexone group 
reduced likelihood of 
drinking and heavy 
drinking (p£0.03) 
and altered subjective 
response to alcohol 
consumption (p£0.01) 

Well-tolerated  
 
 

DeMarti
ni et al., 
2015 

N=118 
young 
adults ages 
18-25 
reporting 
greater than 
or equal to 
4 heavy 

Longitudinal 
randomized, 
double-blind, 
placebo-
controlled, 
eight-week 
trial. Follow-
up 

Naltrexone 
administered via 
daily (25 mg) 
plus targeted (25 
mg) dosing on 
anticipated 
drinking days 
with placebo in 

The placebo group had 
a non-significant 
decrease in drinks per 
drinking day. The 
result was a significant 
benefit of naltrexone 
at 8W but not 12M. 
 

Well-tolerated 
treatment 
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drinking 
days in the 
past 4 
weeks 

assessments 
at post-
treatment 
(eight weeks 
(8W)), three 
months 
(3M), six 
months 
(6M), and 12 
months 
(12M) 

young adult 
heavy drinkers up 
to 12 months after 
the first treatment 
session. 
 
 

O’Malley 
et al., 
2015 

N = 128 
young 
adults ages 
18-25 
reporting 
greater than 
or equal to 
4 heavy 
drinking 
days in the 
past 4 
weeks 

Randomized, 
double-blind, 
placebo-
controlled 
study  
1 outpatient 
research 
clinic  

Naltrexone 25 mg 
daily plus 25 mg 
targeted (at most 
daily) in 
anticipation of 
drinking (n = 61) 
with personalized 
feedback session 
and brief 
counseling every 
other week over 
8- week period 

Effect of treatment 
group was not 
significant on % of 
heavy drinking days 
Naltrexone group was 
associated with lower 
intensity of drinking. 
Percent days heavy 
drinking 
Percent days abstinent  
Drinks per drinking 
day 
Percent days with 
blood alcohol 
concentration greater 
than or equal to 0.08 
g/dL 

Naltrexone 
was well- 
tolerated 
 

Bold et 
al., 
2016 

N=127 
young 
adults ages 
18-25 
reporting 
greater than 
or equal to 
4 heavy 
drinking 
days in the 
past 4 
weeks 

Secondary 
analysis from 
140 young 
adults 
enrolled in 
randomized 
double-blind 
placebo- 
controlled 
clinical trial 

 Naltrexone 25 
mg daily plus 25 
mg targeted (at 
most daily) in 
anticipation of 
drinking (n = 61) 
with personalized 
feedback session 
and brief 
counseling 

Effect of daily affect 
on urge to drink, and 
taking targeted 
medication on same-
day risk of drinking to 
intoxication 
 
 

Taking 
targeted 
naltrexone 
buffers against 
the indirect 
effects of 
positive affect 
and urge on 
drinking to 
intoxication 
Naltrexone 
was well- 
tolerated 
 

 
A “Good” outcome is defined as having substantially decreased opioid use, improvement in at 
least one psychosocial domain, and no new problems due to substance use 
BA-OCDS stands for Adolescent Obsessive Compulsive Drinking Scale 

Table 2.2 Continued
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2.3.3 Naltrexone for other conditions 

Off-FDA-approved label use of naltrexone has also been shown to reduce symptom 

severity in several other conditions. Several studies and case reports examined effect and 

tolerability of oral naltrexone in children with autism, mental retardation, self-injurious 

behaviors, hyperactivity, Crohn’s disease, and binge eating and purging. In adolescents 

experiencing binge eating and purging, over half of adolescents (67%) had documentation of 

positive naltrexone response, as evidenced by reduced symptoms. Naltrexone was shown to be 

safe and well-tolerated—all liver function tests were within normal limits, and only three patients 

(9%) had symptoms of nausea (Stancil et al., 2019). In a case report of an adolescent with binge-

eating disorder, symptoms of binge-eating increased upon decrease of the dose of naltrexone. 

The dose was then increased and bingeing decreased with the higher dose of naltrexone 

(Neumeister et al., 1999).  

In children with autism, a decrease in hyperactivity and irritability was found with use of 

naltrexone; however, no effect on social and stereotypic behavior was noted (Chabane et al., 

2000). Oral naltrexone was also well-tolerated among children with moderate to severe Crohn’s 

disease. Twenty-five percent of those treated were considered in remission and 67% improved to 

mild disease activity (Smith et al., 2013). Naltrexone was also used to suppress self-injurious 

behavior resistant to neuroleptic treatment (Sandyk, 1985). Case studies showed efficacy in 

children with mental retardation, seeing 32% improvement from initial self-injurious behaviors. 

Sixty-two percent improvement in self-injurious behavior was seen with an adolescent with 

phenylketonuria and mental retardation (Herman, 1987). In summary, naltrexone was well-

tolerated and reduced symptoms of several conditions among children and adolescents. 
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2.4 Discussion 

Given the importance of addressing substance abuse problems in adolescents and young 

adults, this study provided an overview on the use of naltrexone as an agent in treatment of 

opioid and alcohol use disorders for young adults. In almost all studies with a total of 462 

adolescents or young adults being treated with naltrexone, there were a limited mention of side 

effects. Those mentioned included mild to moderate gastrointestinal problems.  

Despite evidence demonstrating that the use of medications saves lives (National 

Academies of Sciences, Engineering, and Medicine, 2019), traditionally there has been a 

cautious reluctance to use medication-assisted treatment in adolescents with opioid use disorder. 

There are only a limited number of studies that test their efficacy in this 

population. Thus, it is not surprising that an analysis of data on episodes of specialty treatment 

for heroin or opioid use reported that only 2.4% of 394 adolescents in treatment for heroin 

received medication (vs. 26.3% of adults), and only 4% of adolescents in treatment for 

prescription opioid use disorder received medications versus 12% in the adult population 

(Journal of Studies on Alcohol and Drugs, 2019). Opioid use disorders are addressed 

inadequately in young adults. 

Naltrexone possesses unique advantages over other medication-assisted therapies for 

opioid and alcohol use disorders and considerably better than the alternative of no treatment or 

treatment of withdrawal symptoms only (Hadland et al, 2018). As it is approved for alcohol use 

disorder, naltrexone may be a good treatment option for adolescents with co-occurring OUD and 

AUD. Naltrexone is also not a controlled substance and is not an opioid agonist—therefore 

issues of diversion, tolerance, misuse, and withdrawal are eliminated (SAMHSA, 2016). 

Naltrexone can be discontinued without adverse effects, and negative drug screens are still 
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possible while being treated with it, therefore reducing stigma associated with treatment of 

opioid use disorders. Naltrexone can also be prescribed by any prescribing provider, without any 

additional training necessary (SAMHSA, 2016). In populations with decreased compliance with 

oral form of naltrexone, the monthly injectable formulary can provide an added aspect of 

convenience.  

Recent studies have found that the dropout rate before initiation of naltrexone is 

considerably higher than the dropout rate before initiation of buprenorphine; however, once a 

patient starts naltrexone, it appears to be as safe and effective as buprenorphine (Lee et al., 

2018). Relapse-prevention medications, including buprenorphine and extended-release 

naltrexone, can be effectively incorporated into standard community treatment for opioid 

addiction in young adults (Fishman et al., 2010; Vo et al., 2016). Evidence clearly shows that 

risk of untreated opioid and alcohol use disorders outweighs any potential risk associated with 

use of naltrexone. 

2.5 Limitations  

The scoping review does face some limitations. It was not a systematic literature search, 

so it is possible that some relevant studies on the relationship between naltrexone and treatment 

for substance use disorders were missed. This review does not provide an assessment of quality 

of research and carried risk of bias of the evidence. Many articles used in the scoping review had 

a small sample size. In addition, the naltrexone implant is not available in the U.S., and 

international studies might not adhere to the same rules of scientific rigor.   

2.6 Conclusion                                                                                                                             

Misuse of opioids and alcohol abuse frequently begins at adolescence and young 

adulthood. Earlier interventions provide better treatment outcomes and prevent most severe 
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consequences such as fetal overdose, incarceration, school absenteeism, unemployment, and 

teens pregnancy (Lee et al., 2018). Medication-assisted treatment is a well-evidenced approach 

to address substance abuse treatment problems in adults. It is of paramount importance to use 

any available treatment to address substance abuse in adolescents and young adults. Naltrexone 

in pill form, and, especially, in the long-acting injectable formulary with a track record of 

improving retention in treatment represents well-tolerated treatment options for youth with 

opioid and alcohol abuse. More large-scale research is needed to identify viable concepts to 

incorporate naltrexone treatment for youth with opioid and alcohol abuse to fill the gap of 

knowledge in the literature regarding treating both. 
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Chapter 3 

Community Outreach and Retention in Treatment 

3.1 Background of Significance  

Every day, more than 130 people in the United States die of opioid overdose (CDC, 

2018). In 2017, more than 47,000 Americans died as a result of an opioid overdose, including 

prescription opioids, heroin, and illicitly manufactured fentanyl, a powerful synthetic opioid 

(CDC). That same year, an estimated 1.7 million people in the United States suffered from 

substance use disorders related to prescription opioid pain relievers, and 652,000 suffered from a 

heroin use disorder (CBHSQ, 2017).  About 3.6% of adolescents (ages 12-17) and 7.3% of 

emerging adults (ages 18-25) in the U.S. misused an opioid, most commonly oxycodone, 

codeine, hydromorphone, and morphine (Yule, et al., 2018).  

Treatment options for opioid use disorder have been inadequate, as evidenced by low 

retention rates, poor compliance, and high rate of relapse. Numerous research sources show 

widespread noncompliance and retention in treatment with 30 to 70% of participants dropping 

out of treatment prematurely and relapsing into substance abuse (Andersson, et al., 2018; Kjome 

& Moeller, 2011; Connery, 2015). Following detoxification, approximately 30% of participants 

with opioid use disorders drop out of treatment within the first month, and less than 50% stay in 

treatment for three months or longer, according to 13 randomized controlled studies (Palme et. 

al., 2009). More specifically, young adults stayed in treatment at a significantly lower rate 

compared to older adults and were also significantly more likely to test positive for illicit 

opioids, relapse, or to drop out of treatment (Schuman-Olivier, et al., 2014).  

 To address problems of compliance and retention in treatment, new innovative 

approaches synthesizing available interdisciplinary models with both medical and psychosocial 
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approaches adapted to the user’s environment are necessary. The efficacy of assertive 

community treatment (ACT) is well-accepted, and extended release naltrexone (XR-NTX) is a 

proven agent to provide abstinence from opioid use for treatment-compliant adult participants 

(Fries & Rosen, 2011). The essential premises of ACT, which involves integration of the patient 

into the treatment decision making process, will prove effective, with more positive outcomes. 

Critical ingredients of ACT include a holistic approach to treatment, helping with medication 

administration, housing, employment, and finances, providing direct service at the patient 

location by a multidisciplinary team (Bond & Drake, 2015).  Integrating and combining both 

modalities in a cost-efficient interdisciplinary manner and meeting young adults in recovery 

where they are, could play a significant role in advancing the recovery goal of abstinence. A 

study involving clients attending Methadone Maintenance Treatment (MMT) concluded that 

social networks that provide clients with emotional support reduced the risk of concurrent drug 

use (Shen, et al., 2018). In addition, a study exploring the use of text messaging with treatment-

seeking adults with opioid use disorder after discharge from an emergency department concludes 

that it could be useful in conjunction with personalized human support (Suffoletto, et al., 2017). 

Several studies assessing the efficacy of Naltrexone XR long-acting monthly injection in treating 

opioid use disorders have shown a significant increase in treatment retention and reduction in 

relapse in heroin use for adults with opioid use disorders (Hulse et al.,2009). However, this 

treatment approach tends to be most effective in a motivated population with family structure. 

Therefore, to increase retention, assertive community treatment and family framework must be 

added.  

Decades ago, Liddle and Dakof (1995) concluded that family intervention is a promising 

approach to addressing substance use issues in youth. An overview of controlled clinical trials on 
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outcomes of family-based approaches in treating substance abuse among adolescents found 

compelling evidence of an increase in treatment engagement and retention, and a decrease in 

drug use when family-based engagement strategies were utilized (Hogue & Liddle, 2009). 

Parents and peer support is often related to successful adolescent substance abuse treatment 

outcomes and treatment completion (Winters et al., 2014). In addition, outpatient, especially 

family therapy, appears to be superior to other forms of outpatient treatment – providing the 

efficacy of family involvement (Williams & Chang, 2000). Furthermore, maintaining treatment 

retention for substance abuse can have significant positive consequences for “interactional 

processes within the family system” (Klagsbrun & Davis, 1977). Relationships were examined, 

and negative perception of family dynamic and absence of established norms of accepted 

behavior  resulted in increased severity of substance use and behavioral problems (Wu  et al., 

2004).  

Efficient and timely communication between the treatment team and patient plays a very 

important role in compliance with treatment and building treatment alliances. Another approach 

that treatment could harness is the use of available technologies such as email, texting, and social 

media platforms to provide ongoing two-way communication and create opportunities for 

therapeutic interventions. Young adults are completely immersed in current technology. Any 

forms of communication between the patient and treatment team could be an effective tool to 

build a connection and share information among healthcare providers, patients, and family 

members (Patel et. al., 2018). A study exploring the use of text message and internet-related 

reminders for contraception (Depo-Provera) in young adults supports the notion that technology 

is the preferred method of communication for young adults (Trent et al., 2015). Use of mobile 

clinical applications can play an important role in facilitating treatment goals. In December 2018, 
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the mobile app reSET-O received FDA approval for treatment of opioid used disorders, 

increasing retention in treatment (FDA, 2018). Ongoing progress in information technology 

could bring electronic forms of substance abuse treatment in the near future and offer clinicians 

the opportunity to manage treatment and recovery remotely (Johnson et al., 2011).  

Family-based models appear to be viable treatment alternatives and complementary to the 

treatment of drug abuse for adolescents with drug problems (Rowe, 2012). However, there are no 

established protocols on applications of family framework and enhanced family involvement in 

combination with pharmacological treatment strategies—the results of this study may contribute 

to the development of such protocols. As a result, compliance with treatment after discharge 

from inpatient facilities is inadequate. However, family involvement may allow for an easier 

transition after discharge. 

The aim of the study was to examine relationships between family sessions and retention 

in treatment for young adults. We hypothesized that young adults who participated in family 

sessions will have longer retention in treatment than young adults who had fewer or no family 

sessions. Another aim was to examine the difference and quantify relationships between extent 

of community outreach and retention in treatment. We predicted that a quantifiable increase in 

assertive community outreach in all forms of communications utilizing all platforms such as 

phone calls, text messaging, emails, Facebook, Instagram, etc., would result in an increase in 

retention in treatment and prolonged periods of abstinence from opioids. 

3.2 Methods and Data Collection 

The study involves a retrospective chart review of  41 young adults between the ages of 

16 – 26 who participated in a randomized open-label pilot study of opioid use disorder treatment 

at a community-based substance use disorder treatment program. The program specialized in 
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treatment of adolescents and young adults with opioid addiction and included residential and 

outpatient levels of care in Baltimore, Maryland. The intervention protocol was IRB approved, 

and written consent was provided by all participants at the time of enrollment.  

To be eligible for the trial, participants had to meet DSM-5 criteria for opioid use 

disorder and must have used opioids other than specifically prescribed within 30 days prior to 

consent and presented with an index episode of inpatient treatment. Participants had expressed 

desire to seek treatment with XR-NTX and were able to provide written informed consent, and 

spoke sufficient English to understand the study procedures.  Screened participants with 

abnormal liver function (above five times upper limit of normal) were excluded from the study. 

In addition, psychiatric and medical instability such as suicidality, active psychosis, and sickle 

cell disease with frequent crises were also excluded from participation. Living situation in terms 

of distance from the center and homelessness, as well as pending legal actions with overnight 

stay requirements involved case-by-case considerations. Females who were currently pregnant, 

breastfeeding, or planning to become pregnant were not considered for study participation.  

After qualified and trained study personnel explained all aspects of the study, including 

potential risk and benefits, participants signed an informed consent form and medical release of 

information. Study staff obtained relevant clinical information and contacted family to invite for 

participation in family sessions. Within 48 hours of discharge to the community, study staff 

completed updated demographic, locator, detox utilization, treatment plan, urine drug screens, 

and Timeline Follow-Back forms. As shown in Table 3.1, these forms were utilized to track 

progress bi-weekly, monthly, and at the final month of the study. 
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Table 3.1 Treatment Intervention Schedule  
 Baseline Q 2 Weeks Monthly Month 6 
Treatment Utilization Tracker   X X 
Timeline Follow Back X X X X 
Urine Drug Screen X X X X 
Medical Management  X  X X 
Treatment Feedback/ 
Satisfaction 

   X 

 
Randomization to youth opioid recovery support group (YORS) or treatment as usual 

group (TAU) took place after receiving the first XR-NTX dose. YORS interventions included 

monthly home delivery and administration of XR-NTX to provide opioid blockade prevention 

relapse and overdose, three family sessions to engage and empower families, and ongoing 

assertive outreach to motivate compliance with treatment.  Family sessions followed family 

framework that consisted of three separate sessions lasting about 45 minutes – opioid addiction 

education, family goal settings, and family debriefing with goal-setting booster session. 

In addition, compliance for YORS participants was reinforced by contingency through monetary 

incentives for received doses. Urine samples for presence of opioids, oxycodone, barbiturates, 

benzodiazepine, cocaine, amphetamines, methamphetamine, marijuana, methadone, 

buprenorphine, and methylenedioxymethamphetamine were tested using point-of-care dip cards 

and, then sent to the lab at every in-person visit. Participants were followed every two weeks for 

six months 

TAU group participants received unstructured significant other sessions based on 

clinicians’ preferences. The main differences between TAU and YOURS groups consisted of 

home-based or any location convenient for the participant instead of clinic-based XR-NTX 

administration, extensive assertive outreach, and case management with emphasis on family 

involvement and flexible schedule.  
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3.3 Measures 

3.3.1 Clinical Group 

Clinical group is defined by the treatment received: YORS vs. TAU 

3.3.2 Retention in Treatment  

Retention in treatment is captured by the number of outpatient XR-NTX doses that participants 

received. A single increase in the number indicates an additional 30-day retention. As the 

number of doses received increases, the retention is expected to be longer.  

3.3.3 Family Sessions 

Family sessions are captured by the number of structured or unstructured meetings including the 

participant, significant other, and/or any individual interested in participating in treatment. The 

family framework consisted of three specific sessions: opioid addiction education, family goal-

setting session, and family debriefing and goal-setting booster session. 

3.3.4 Patient Contact 

Patient contacts are captured by number of two-way communications between the treatment team 

for TAU and research team for YORS. All modes whether interaction was in person or via phone 

(e.g. texts, phone calls, Facebook and Instagram, or e-mail) were included in this count. 

3.3.5 Significant Other Contact 

Contact with significant others are captured by the number of two-way communications between 

the treatment team for TAU and the research team for YORS.  

3.3.6 Assertive Outreach 

YORS participants received case management and counselling in addition to ongoing 

bidirectional interactions through participants’ preferred media with treatment reminders, 

scheduling for medication administration and significant other sessions, managing insurance 
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eligibility, transportation logistics, etc. Assertive outreach was captured by the number of 

bidirectional communication events whether the patient or staff reached out.  All 

communications, including face-to-face, texts, phone calls, Facebook and Instagram interactions, 

and mail counted as outreach, and the various modes were summed together to provide an 

overall number of contacts. Sociodemographic and drug history measures (including self-report 

and urine-detected drug use, indicators of severity of involvement, and previous treatment 

experience) were also obtained from clinical records. 

3.4 Analysis 

Basic exploratory analyses examined how heterogeneous the sample was in terms of 

demographics (age, gender, race, and number of months worked in past year), drug use history, 

(number of overdoses, years of opioid use, percentage of participants began using under 18 years 

of age, and percentage of participants with history of injection drug use) and previous treatment 

experiences (number of prior residential Tx episodes, percentage of participants previously 

treated with XRNTX, previously treated with buprenorphine, and previously treated with 

methadone). We used (1) a two-sample proportion z-test to compare gender between treatment 

groups, (2) a chi-square test to assess whether race was associated with treatment group, and (3) 

a two-sample t-test for all other variables. Mann Whitney U test was performed to compare the 

number of injections received by treatment groups. There was no missing data.  

A General Linear Model (GLM) with family Poisson was performed to evaluate the 

relationships between family sessions and retention in treatment for young adults. The 

coefficients were exponentiated to estimate the effect. Then the delta method was used to 

approximate the standard error of the transformed estimates and construct 95% confidence 

intervals. 
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A Poisson logistic regression was used to model the effect of patient contacts on number 

of injections. The effect of treatment group and number of outreach contacts from the total 

number of patient contacts and significant other contact on the outcome was estimated. After an 

evaluation of the model fit, estimates and 95% confidence interval with robust standard errors 

were calculated, assuming the variance equals the mean. Regression results are presented with 

incident rate ratios and their standard errors, together with 95% confidence interval. Data 

analysis was performed using IBM SPSS for Windows, version 26.0 and R version 3.6.1; p-

values less than or equal to 0.05 are considered statistically significant.  

3.5 Results 

3.5.1 Sample Characteristics 

Table 3.2 shows the sample characteristics of participants of both clinical groups. Mean 

age of participants in the study is about 23.5 years, and more than half of the participants were 

Caucasian males. All of the participants had a history of heroin use. Most of the participants 

experienced numerous overdoses on opioids, and approximately 40% of participants started 

illicit opioid use before age 18. On average, participants already had a history of two or more 

residential substance abuse treatment episodes with about half previously treated with NTX-XR. 

Upon admission to the study, more than 90% of participants had used opioids within the previous 

28 days, with about half testing positive for opioids upon admission to Mountain Manor 

Treatment Center. In addition, the majority of participants had also been using a variety of 

controlled substances in addition to opioids in the 28 days prior to admission.     
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Table 3.2 Sample Characteristics  
 Overall (N=41) YORS*(n=21) TAU*(n=20) p-value 

Demographics 
Mean Age (SD) 23.3 (2.3) 22.9 (2.2) 23.7 (2.4) .29 

 
Male (%) 

 
68.3 

 
71.4 

 
65.0 

 
.66 

 
Race (%): 
Caucasian 
African- 

American 
Hispanic 

 
 

83 
10% 

 
7% 

 
 

81 
          14% 

 
5% 

 
 

85 
5% 

 
10% 

 

 
 

.68 

 
Months worked 
in past year (SD) 

 
6.7 (4.2) 

 
5.8 (4.7) 

 
7.5 (3.7) 

 
.23 

Drug Use History 
Number of 
overdoses 

3.1 (5.7) 4.0 (7.5) 2.2 (2.5) .29 

 
Years of opioid 

use 

 
5.4 (2.5) 

 
5.2 (2.6) 

 
5.5 (2.4) 

 
.65 

 
% began using 
under 18 y/o 

 
39.0 

 
38.1 

 
40.0 

 
.90 

 
% with history of 

injection drug 
use 

 
 

68.3 

 
 

57.1 

 
 

80.0 

 
 

.12 

Previous Treatment Experiences 
# of prior 

residential Tx 
episodes 

2.9 (2.7) 2.3 (2.6) 3.7 (2.6) .10 

%  previously 
treated with 

XRNTX 

46.2 42.9 50.0 .66 

% previously 
treated with 

buprenorphine 

55.3 38.9 70.0 .054 

% previously 
treated with 
methadone 

15.8 22.2 10.0 .30 

*TAU= treatment as usual group 
YORS= youth opioid recovery  
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3.5.2 Retention by Doses of NTX-XR 

Retention in treatment for the TAU group ranged from zero - five doses with a median of 

zero doses. Twelve of the 20 participants (60%) dropped out of treatment quickly and didn’t 

receive any outpatient injections. Four stayed an additional 30 days (received only one dose), 

with only three participants staying in treatment for more than 30 days as they received more 

than one. On the other hand, retention for the YORS group ranged from zero - eight doses with a 

median of 5.5. Only three of the 18 participants (17%) dropped out of treatment quickly and 

failed to receive their first outpatient injection with 56% receiving five or more doses. Eighty-

three percent of participants in the YORS group stayed in treatment for 90 days or more, 

receiving three or more doses, compared to 15% in the TAU group.  

From the Mann-Whitney U test, there is evidence that the number of injections received 

by patients in the YORS group is significantly higher than those in the TAU group (p < 0.001). 

As seen in Figure 3.1, most participants in the TAU group had zero injections, whereas most 

participants in the YORS group received four or more injections. 

Figure 3.1 Number of Participants and Number of Injections by Treatment Group 
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3.5.3 Retention and Family Sessions 

The number of family sessions in the TAU group ranged from zero - two sessions with a 

median of zero sessions. On the other hand, the number of family sessions in  the YORS group 

ranged from one - five sessions with a median of three sessions. Ninety % of TAU participants 

had zero family sessions, whereas in the YORS group, all participants had at least one session. 

Fifty-six % of participants in the YORS group had three or more family sessions, compared to 

the TAU group in which none of the participants had three or greater sessions. Figure 3.2 below 

shows the relationship between participation in family sessions and number of injections. In the 

TAU group, the majority of participants received zero injections and also zero family sessions. 

Whereas in the YORS group, the majority of participants received two or more injections and 

one or more family sessions. 

Figure 3.2 Percent of Participants Receiving Family Sessions and Number of Injections by 
Treatment Group 

 

Figure 3.3 shows the relationship between number of family sessions and expected 

number of doses symbolizing retention in treatment. Using a Poisson model, the predicted 
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number of outpatient doses is between 3.2 and 8.3 with a mean of 4.8 (SD 1.5). At baseline, the 

expected number of outpatient doses with no family sessions is 2.5 (SD 1.1). There is a positive 

correlation between number of family sessions and number of doses. For each additional family 

session, the probability of an outpatient dose increases by 28% (95% CI, [7%-50%]). We 

conclude that family sessions contribute to increased retention in treatment: patients who 

complete more sessions of family therapy have longer retention than those who had fewer 

sessions. 

Figure 3.3 Number of Injections and Number of Family Sessions  

 

 

 

 

 

 

 

 

3.5.4 Retention and Community Outreach 

Overall, the total number of patient contacts from all types of communication is skewed 

to the right and averaged around 43.9 contacts (median of 37 contacts). Figure 3.4 shows how 

many patient contacts each treatment group had. The box plot clearly shows the significant 

difference in medians of TAU and YORS group, with TAU over 25 and YORS over 50. It also 

shows how many significant other contacts each treatment group had. The box plot clearly shows 
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the significant difference in medians of TAU and YORS group, with TAU slightly over 0 and 

YORS over 25. 

Figure 3.4 Number of Patient and Significant Other Contacts by Group 

 

The total number of patient contacts and total significant other contacts are positively 

statistically correlated with number of injections (r = 0.832 and r = 0.622 respectively). From the 

Mann-Whitney U test, there is significant evidence that the number of injections received by 

patients in the YORS group is significantly higher than those in the TAU group (z = -4.6, p < 

0.001). 

Figure 3.5 shows the relationship between number of patient contacts and expected 

number of doses symbolizing retention in treatment. For the same number of patient contacts, the 

expected number of injections for a patient in the YORS treatment group is approximately five 

times the expected number of injections for a patient in the TAU group. The effect of number of 

patient contacts on number of injections does not depend on which group a patient belongs to. 

Holding the number of patient contacts at its overall mean, the predicted number of injections for 
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the TAU treatment group is 0.8 (95% CI: [0.4,1.2]) while the predicted number of injections for 

the YORS group is 3.5 (95% CI: [2.5,4.5]). 

Figure 3.5 Patient Contacts and Number of Injections by Group 

 

The total number of significant other contacts does not have a significant effect on the 

number of injections (p > 0.05) while the total number of patient contacts has a significant effect 

(p £ 0.05). Regardless of treatment group, on average, 37 more communications with the patient 

increases retention by an additional 30 days. Patients in the YORS group are expected to get five 

more doses than the TAU group when having same number of two-way communications (see 

Appendix). 

Using the delta method for incidence rate, the percent change in the incident rate of 

number of injections is about 2% for every unit increase in number of patient contact. The 

incident rate for the YORS treatment group is 4.54 times the incident rate for the TAU group. 

The predicted number of injections for the TAU group is less than one (0.77), holding number of 
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patient contacts at its mean. The predicted number of injections for the YORS group is higher at 

3.5. Figure 3.5 above shows that as the number of patient contacts increases, the expected 

number of injections increases steeply for the YORS group while it is relatively stable for  the 

TAU group. More specifically, the results show that among different types of patient contact, 

text is statistically significant compared to phone calls, email, and various types of social media. 

3.6 Discussion 

To summarize the findings, as the number of family sessions increases, retention in treatment 

increases as well, as indicated by increased number of injections. This supports that family 

sessions contribute to increased retention in treatment, as expressed by the increase in number of 

injections. There is significant evidence that the number of injections received by patients in the 

YORS group is significantly higher than those in the TAU group. The total number of patient 

contacts has a significant effect on the number of injections and, in turn, retention in treatment, 

while significant other contacts do not have a significant effect on the number of injections. This 

addresses the study’s aim to examine the effect of family sessions on retention in treatment. 

Specifically, the results show that among all types of patient contact used in the study, text 

messaging is the form of communication that was found to be associated with higher retention in 

treatment.  

To date, there is a limited body of knowledge available about the most efficacious 

approach to retain young adults with opioid abuse in treatment. In spite of the fact that family-

based treatment is extensively studied for behavioral treatment in young adults with substance 

abuse (Becker & Curry, 2008), there is limited information available on its effect on compliance 

and retention in treatment. Families of young adults with substance use disorders could be 

difficult to engage and require more than the typical one phone call at the beginning of treatment 
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(Liddle, 2004). Alliance building with participants’ families or significant others over the course 

of three sessions can significantly decrease treatment dropout rates (Flicker et al. 2008). Our 

research project has shown that family engagement through sessions conducted by a trained 

moderator, in this study by a qualified therapist, leads to increased coordination and leveraging 

of young adults into retaining in treatment. In many cases, family appeared to be exhausted by 

years of dealing with their loved ones’ substance use disorders  and welcomed support, skills, 

and coordination efforts provided by the research team. The study revealed significant 

relationships between number of family sessions and number of received XR-NTX injections. 

Family sessions resulted in better coordination, not only between treatment team and participant, 

but between family members themselves, improved knowledge about psychopathology of 

addiction, and needs of participants for successful treatment. It appears that the considerably 

inexpensive intervention of the 45-60 minute family-based sessions at locations convenient for 

participants could result in longer retention in treatment and, consequentially, longer abstinence 

from opioids.  

Another major difference between TAU and YORS are modes, intensity levels, and 

perseverance of communication between treatment team and participants, and treatment team 

and significant others. Our study has shown that frequency and intensity of communication 

between treatment team and participant matter. More persistent and frequent communication 

resulted in a higher number of received injections. By switching the burden of initiation from 

participant to treatment team, we have increased our ability to accommodate participants’ needs 

and facilitate issues of overcoming barriers of treatment compliance such as transportation, 

interference with work schedules, legal issues (parole and probation), changed residency 

addresses, among many others. Several possible reasons could explain such differences. First, 
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TAU participants would only receive reminder phone calls about pending appointments for XR-

NTX administration. After that, participants would be responsible for their own transportation, 

rescheduling, and contacting respective providers. This is a burden that is difficult to overcome 

for mature adults, let alone for young adults with unstable psychosocial environments and many 

barriers to compliance. Second, the TAU group used means of communication that are not 

tailored to young adults, who are unlikely to communicate through conventional voice phone 

calls, are less likely to have minutes available to them, and are less likely to pick up the phone to 

begin with. The YORS group was contacted through any means available, cutting barriers and 

tailoring to participants’ needs. As a result, the study has shown a statistically significant 

relationship between number of XR-NTX injections received among participants partaking in 

various amounts of communication, therefore, implying a relationship between amount of 

communication and retention in treatment. This particularly played a role in achieving more than 

two XR-NTX injections. Increased frequency of communication is required to get participants to 

a desirable goal of six injections and, therefore, abstinence from opioids for more than five 

months. Looking into the variety of means of communications, text messaging strikes us as the 

most commonplace form to reach young adults. 

An unexpected finding was that communication with significant others did not achieve 

statistical significance for the YORS group, and  the TAU group had negligible  number of 

communications between treatment team and significant others. Some potential explanations 

could be that the TAU group did not receive many injections overall and that the number of 

participants was low. In addition, family influence in the YORS group was high, therefore 

causing family sessions to play a bigger role than contacts from the treatment team. 
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3.7 Limitations 

There are a few notable downfalls to the study. It is a small sample size (40 participants). It 

contains only one treatment center site with one treatment team in one city, which makes it more 

of a convenience sample and underpowered. Researchers and participants were not blinded in 

randomization process. Participants in both groups were able to communicate and discuss the 

process. The data was abstracted off of the medical notes, retrospective without a precise method 

of standardization, and the study is not double blind, allowing for some potential bias. A placebo 

group was also not possible in this study. The population of participants is mostly Caucasian, 

with limited racial, ethnic, and socioeconomic diversity. 

In addition, because this is a research site and both the TAU and YORS groups are 

receiving services from the same clinicians, the TAU group may already be receiving a more 

advanced treatment approach than clients in other treatment centers. The practice approach is 

also rather new and still evolving, with little data and few studies to back it. Another limitation is 

that the TAU, YORS groups, and treatment population in the facility have different definitions of 

relapse, creating some inconsistency. In the YORS group and TAU group, relapse is defined as 

10 or more days of opioid use in a 28-day period as addressed by self-report or urine testing. 

However, the definition of relapse for patients treated in a facility varies from provider to 

provider. We also must take into consideration that the YORS group receives a financial 

incentive, which may sway the results. In terms of family meetings, the schedule is arbitrary and 

based on convenience. Family meeting schedule was individualized, lacking uniformity. Lastly, 

a general limitation is that the study is costly and quite difficult to replicate as it consists of many 

different providers and many moving parts. It is difficult to apply in clinical settings due to 
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insurance constraints, as medical insurance does not cover home visits for substance abuse 

treatment.  

3.8 Conclusion 

Limitations aside, the study showed that family engagement and individualized 

communication strategies can revolutionize retention in treatment for substance use disorders 

among young adults. Results of the study confirm the need to change the paradigm, to reach out 

to participants through their preferred mode of communication, versus expecting participants to 

engage themselves in treatment, especially at vulnerable times such as young adulthood. 
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Chapter 4 

Use of Substances Other Than Opioids in Young Adults with Opioid Use Disorder 

4.1 Background and significance 

In the 18-25 age group, 157,000 young adults used heroin in 2018, making up the greatest 

percentage of users (SAMHSA, 2018). Use of one substance is strongly correlated with 

polysubstance abuse, which presents an additional challenge in addressing opioid use disorders. 

In 2018, 19.3 million people ages 18 and older were diagnosed with substance use disorder 

(SUD), and 12.5% of them had SUD and alcohol abuse problems (NSDUH, 2018). According to 

the same source, over the last year, 49% of opioid users used cannabis, 16% used alcohol, and 

16% used cocaine. About 84% of cocaine users were using cannabis, 39.7% used alcohol, and 

29.6% used opioids. In 2017, each day, 900 adolescents started misusing opioid pain relievers, 

defined as use of a medication not as directed. Of the 769,000 adolescents who misused 

prescription pain relievers in the past year, approximately 12.8% reported symptoms of pain 

reliever use disorder. In 2017, 14,000 adolescents used heroin in the past year, and 4,000 met the 

criteria for opioid use disorder diagnosis (SAMHSA, 2018). Cooccurring disorders present 

significant risk in the young adult population. Twenty-seven- 50% of adolescents who die from 

suicide are associated with polysubstance abuse (Esposito-Smythers et al., 2011). Compared to 

the general population, people with cooccurring substance use disorders are more likely to 

experience poor mental health outcomes (SAMHSA, 2015).  

Polysubstance abuse, especially with cannabis, stimulants, and opioids, has been 

associated with neuropsychological impairments in a broad range of functions (Verdejo-Garcia 

et al., 2014). There is evidence that combining substances of abuse (polydrug use) potentiates 

the effects of one or all of them and could lead to unintentional lethal overdoses and health-
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related harm (Lorvick et al., 2018). One of the deadliest polydrug combinations, opioids and 

benzodiazepines, or opioids and alcohol, can lead to increased concentration of opioid as a result 

of pharmacokinetic interactions between substances (Jones et al., 2012). More than 30% of 

opioid-related deaths involved concurrent use of benzodiazepines (McClure, et al., 2017), due to 

synergistic effects on the central nervous system depressing control for respiration (Zeddler et 

al., 2014). 

Approximately 90% of people with substance use disorders are not in any form of 

treatment. People with substance use disorders have low compliance with treatment and 

frequently relapse—treatment options currently offered are not efficacious. Thirty to 70% of 

participants drop out of treatment prematurely and relapse into substance abuse (Andersson, et 

al., 2018) (Kjome & Moeller, 2011) (Connery, 2015). Approximately 30% of participants with 

opioid use disorders following detoxification drop out of treatment within the first month, and 

less than 50% stay in treatment for three months or longer (Palme et al., 2009). More 

specifically, young adults stayed in treatment at an even lower rate compared to older adults and 

were more likely to relapse or drop out of treatment (Schuman-Olivier, et al., 2014). This 

noncompliance is further exacerbated by concurrent use of other illicit substances and alcohol. 

Limited data is available on the effect of opioid abuse treatment on the use of other illicit 

substances and alcohol, especially among young adults. However, according to the Oxford 

Academic Journal of Pain Medicine, chronic opioid analgesic therapy often leads to non-

prescription use of opioids and other illicit drug use and aberrant drug-related behaviors 

(Fishbain, et al., 2008). Therefore, there is a notion that effectively treating and reducing opioid 

abuse would also reduce the likelihood of participation in other illicit drug behaviors. In addition, 

it has been concluded that stopping illegal opioid abuse and staying in treatment has a positive 
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correlation with a decrease in alcohol and illicit substance abuse (Maremmani, et al., 2007). 

Based on young adults who were interviewed yearly from the first grade though age 21, almost 

all non-medical prescription opioid users have also used marijuana, and a majority used other 

illicit drugs (Catalano, et al., 2011). Based on this data, one could speculate that decreasing one 

abusive behavior could cause the same effect on another. This is not conclusive. Therefore, my 

study may be able to better define the relationship between treatment of opioid abuse and the use 

of other substances.  

A few tools were used in the study to monitor retention and compliance with treatment. 

One of the most frequently used tools to assess compliance with treatment and use of substances 

is the Timeline Followback method. The Timeline Followback method is a retrospective 

calendar-based measure of daily substance use and is considered the most psychometrically 

sound self-report instrument (Robinson et al., 2014). Timeline Followback was initially  

developed to assess alcohol use and was later adopted to use with other substances. Urinalysis 

has been used to appropriately identify, and when appropriate, treat substance use in many 

settings such as drug treatment facilities and many other healthcare settings. It has been used as 

an alternative to self-report due to bias and patients underreporting. It requires an understanding 

of metabolic processes and is not able to address substance use past the time of elimination of the 

substance (Jaffe, et al., 2016).  

The aim of the study was to assess relationships between monthly injections of long- 

acting naltrexone (XR-NTX) treatment for young adults with opioid use disorder and substance 

use other than opioids. We hypothesized that young adults with longer retention in treatment 

evidenced by compliance with XR-NTX will decrease use of substances other than opioids.  

 



 60 
 
 

4.2 Methods 

4.2.1 Design and Sample 

The study took place at a community-based substance use disorder treatment program in 

Baltimore, Maryland, specializing in adolescents and young adults with opioid addiction, 

including residential and outpatient levels of care. The study involves a retrospective chart 

review of 41 young adults between ages of 16 - 26 who participated in a randomized open label 

pilot study of opioid use disorder treatment (OUD). The intervention protocol was IRB 

approved, and written consent was provided by all participants at the time of enrollment.  

Eligibility of participants was determined by DSM-5 criteria for opioid use disorder and 

having used opioids other than specifically prescribed within 30 days prior to consent. 

Participants must have also presented with an index episode of inpatient treatment in order to be 

eligible. Additional criteria included ability to provide written informed consent, speaking 

sufficient English to understand procedures, and expressed desire to seek treatment with XR-

NTX. Excluded participants included those with abnormal liver function (above five times upper 

limit of normal), psychiatric and medical instability such as suicidality, active psychosis, sickle 

cell disease with frequent crises, and females who are currently pregnant, breastfeeding, or 

planning on conception. Case-by-case decisions were made regarding potential participants 

experiencing homelessness, pending legal actions with potential incarceration, and participants 

living far from the center.  

4.2.2 Data Collection 

Timeline Followback forms and urine drug screens were collected baseline and every two 

weeks until the end of the study to assess compliance with treatment. After receiving the first 

NTX-XR dose, participants were randomized to youth opioid recovery support group (YORS) or 
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treatment as usual group (TAU). YORS interventions included monthly delivery and 

administration of NTX-XR at patient’s location to provide opioid receptor blockade preventing 

relapse and overdose, three family sessions to engage families into treatment, and ongoing 

assertive community outreach to motivate retention in treatment. Family sessions consisted of 

three separate sessions lasting 45 minutes each with topics including opioid addiction education, 

family goal settings, and family debriefing with goal setting booster session. 

Compliance and retention in the YORS group were reinforced by monetary incentives for 

received doses, increasing in amount with each dose received. Urine samples were tested for 

presence of opioids, oxycodone, barbiturates, benzodiazepine, cocaine, amphetamines, 

methamphetamine, marijuana, methadone, buprenorphine, and MDMA using point-of-care dip 

cards and sent to the lab at every in-person visit every two weeks for six months, with some 

exceptions due to noncompliance. 

4.2.3 Measures 

4.2.3.1 Clinical Group 

Clinical group is defined by the treatment received: YORS vs. TAU. Percentage of positive test 

for opioids was used as proxy for drug use. For each treatment group, TAU and YORS, and each 

patient receiving outpatient shots, percentage positive for opioids and for other drugs were 

calculated from total UDS. 

4.2.3.2 Drug Use 

Drug use was categorized as "Opioids," "Others," and "None."  

“Opioids” is defined as use of heroin and/or opioid medication other than as directed evident by 

self-report on timeline followback and positive drug screens. 
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“Others” is defined as use of benzodiazepines, cocaine, alcohol, and/or marijuana other than as 

prescribed evident by self-report on timeline followback and positive drug screens. 

“None” is defined as no use of any of these substances other than as prescribed evident by self-

report on timeline followback and negative drug screens. 

Cumulative drug use was defined as the total number of positive urine drug screens and total 

days of self-reported drug used at the time of last administered injection of NX-XTR. 

Drug use between injections is defined as the self-reported average drug use between injections.   

4.2.3.3 Decrease in Substance Use 

Self-reported drug use for alcohol, cannabis, cocaine, and benzo were collected for each patient 

from each treatment group. Substance use is captured by the number of days of drug use in 

timeline followback, and number of positive clinical and research urinalysis. Decrease in drug 

use days and decrease in number of positive urinalysis indicates decline in substance use. As it 

pertains to missing data overtime, one missing urine drug screen count is accounted for in the 

cumulative count and one missing count in self-reports is ignored. Any observation with these 

missing counts were dropped from the analysis.  

4.2.3.4 Retention in Treatment 

Retention in treatment defined by the randomization assignment: YORS vs. TAU. The more 

monthly injections of XR-NTX participants received, the longer they stayed in treatment. 

Number of injections is defined as the total number of injections received by the end of the 

study.  
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4.3 Analysis  

4.3.1 Drug Use and Retention in Treatment 

Given the sparsity of the data, and indication of non-linearity trend, a Locally Estimated 

Scatterplot Smoothing (LOESS) was applied. The technique LOESS uses a non-parametric 

regression to fit the data points. It combines linear least squares regression and nonlinear 

regression and fits a polynomial regression to localized subsets (segments) of the data, point by 

point. 

To future investigate the visual pattern, a generalized additive model (GAM) was used to 

determine if the number of injections depends on drug use and if the number of injections is a 

function of treatment group and self-reported drug use. Average drug use (opioids – other drugs) 

between injections were obtained for the YORS group to analyze these effects. Further, a Median 

test was performed to compare drug use by number of injections (treated as a group; four to 

seven injections).  

4.3.2. Continuous Drug Use Between XR-NTX Injections and Retention in Treatment 

 Another approach to assess relationships between retention in treatment and drug use is 

to look at the effect of injection on continued drug use. Self-reported data was used for statistical 

analysis. The analysis intends to investigate if there enough evidence to confirm that as number 

of injections increases, drug use decreases. A generalized additive model (GAM) was used to 

model the number of injections as a function of treatment group and self-reported drug use. 

4.3.3. Longitudinal Data Analysis 

The data was reshaped in a longitudinal format with each patient listed repeatedly with a 

unique id and specific day for self-reported drug use and the day of receiving an injection. 
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To explore overall trends and look for interactions in repeated measures data, plots were drawn 

to display the trajectory of drug use. Counts of drug use and non-drug use between injections, 

were tabulated from no injections to seven injections. Rather than assuming there is a single 

intercept for the population, we assume that there is a distribution of intercepts. That is, there is a 

variability between patients, and there is some average number of injections in the population. 

Every participant’s intercept is a random variable from a shared normal distribution. A General 

Linear Model (GLM) with random effect intercept (patient id) and fixed effects (day and drug 

use) was fit to the repeated measures data. Data analysis was performed using IBM SPSS for 

Windows, version 26.0 and R version 3.6.1. 

4.4 Results 

4.4.1 Sample Characteristics 

Over half of participants were Caucasian (83%), as well as male (68%), with mean age 

about 23.3 (SD 2.3) years. About 40% of participants started illicit opioid use before age 18 and 

on average had used opioids for five years (5.4, SD 2.5). The participants have an extensive 

history of residential substance abuse treatment (average number of 2.9 (SD 2.7)). Participants 

had many experiences with overdoses (average number of 3.1 (SD 5.7)).  Many participants 

(39%) began using opioids when under the age of 18. About half of participants had previous 

treatment experiences with buprenorphine (55.3%), methadone (15.8%), and NTX-XR (46.2%) 

and about third of participants reported alcohol and benzodiazepine use within the month prior to 

treatment.  None of these varied by treatment group.  

Retention varied by clinical group (Figure 4.1). On average, the TAU group received 

0.85 injections while the YORS group received 5.04 injections, indicating increased retention in 
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the YORS group. In the TAU group, most participants received zero injections after discharge, 

while in the YORS group, most participants received five or more injections.  

Figure 4.1 Number of Patients and Number of Injections by Treatment Group 

 

4.4.2 Baseline Substance Use 

Upon admission to the study, over 90% of participants self-reported use of opioids within 

the previous 28 days, with about half having a positive urine screen for opioids (Table 4.1). Most 

participants were using a variety of controlled substances in addition to opioids in the 28 days 

prior to admission, and many tested positive for other substances at intake. Most common 

substances aside from opioids included marijuana and cocaine—over 40% tested positive for 

cocaine at intake and over 43% tested positive for marijuana.  
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Table 4.1 Self-reported and Urine-Positive Drug Use upon Entry into Treatment 
 Overall (N=41) YORS (n=21) TAU (n=20) p 

Drug use at baseline 
Urinalysis Positive (%) 

Opioids 51.4 50.0 52.6 .87 
Alcohol 5.4 5.6 5.3 .97 

Marijuana 43.2 50.0 36.8 .42 
Cocaine 40.5 33.3 47.4 .38 

Benzodiazepines 13.5 16.7 10.5 .58 
Negative 

Urinalysis 
27.0 22.2 31.6 .52 

 
Self-reported use in the past 28 days (%) 

Heroin 92.1 88.9 95.0 .48 
Prescription 

Opioids 
7.9 11.1 5.0 .48 

Marijuana 47.4 61.1 35.0 .11 
Cocaine 63.2 61.1 65.0 .80 
Alcohol 23.7 27.8 20.0 .57 

Benzodiazepines 21.1 33.3 10.0 .08 
 
Average # of days of use in the past 28 days among users 

Heroin 23.0 (6.0) 21.5 (7.2) 24.3 (4.7) .17 
Prescription 

Opioids 
24.0 (6.9) 28.0 (0) 16.0 (n/a) n/a 

Marijuana 16.1 (11.3) 17.3 (12.1) 14.3 (10.5) .59 
Cocaine 14.9 (11.5) 8.9 (11.7) 19.9 (8.8) .015 
Alcohol 7.3 (8.8) 7.4 (11.6) 7.2 (4.9) .98 

Benzodiazepines 6.9 (8.7) 3.7 (1.8) 16.5 (16.3) .46 
 
4.4.3 Drug Use and Retention in Treatment 

From urinalysis data, a scatterplot of each calculated percent of positive drug screens 

versus number of injections showed a non-linear pattern. The polynomial smoothing fit displays 

a decreasing pattern for the YORS group with percentage of positive drug screens for other drugs 

decrease from 4, 6, and 7 injections and for TAU group from 1 to 5 injections (Appendix 1). 

From these observations, it appears that as number of injection increases, drug use decreases. 

The median boxplots displays a decreasing opioid use pattern from four to six shots (Figure 4.4). 

It appears that as number of shots increased, drug use decreased. However, the decrease was not 
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statistically significant. Using the median test, there was no significant difference in the medians 

of percent positive opioids (Chi Square = 1.6, DF = 2, p-value = 0.45). There was not enough 

evidence of a difference in drug use by number of shots. 

 From self-reported data, in the YORS group, as number of shots increases, self-reported 

benzo drug use decreased significantly. Self-reported benzo drug use was statistically significant 

at 10% significance level (p-value = 0.07). Benzo-drug use was significantly lower from shot 

four to shot six (p-value = 0.047). The counts of opioids and other drugs between shots shows an 

interaction. The effect of time between shots on the number of days of drug use depends on 

whether the patient is using opioids or other drugs. There was a significant effect of days on 

number of shots. But drug use did not have a significant effect on number of shots.  

4.4.4 Continuous Drug Use Between XR-NTX Injections and Retention in Treatment 

Most participants continued to use other drugs throughout the study. Overall there was 

less missing data on self-reported drug use over time for participants in the YORS group - 8.33% 

(n =22 out of 264) as compared to 12.3% (n =31 out of 252) missing in TAU group. Data on all 

patients was collected through the last administered injection.  

Figure 4.2 shows the relationship between self-reported average drug use between 

injections, both opioid and non-opioid, and number of injections received determined by self-

reported timeline Followback. Participants who received three and five injections had the 

greatest amount of non-opioid drug use, although it decreased significantly as more injections 

were administered. Participants who received seven injections had little to no self-reported drug 

use throughout the study. This may be explained by participants who received seven injections 

may be less likely to use drugs from the beginning due to increased motivation to successfully 

complete treatment. Participants receiving six injections had a spike in non-opioid drug use after 
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two injections. This may be explained by novelty of treatment, increased supervision, and 

increased family involvement at the beginning progressing to a more relaxed, complacent 

attitude causing participants to be more likely to test the limits of treatment. Self-reported opioid 

use was little to none, other than the spike seen with participants receiving seven injections. This 

may be explained by shots being administered off schedule, greater than four weeks apart, 

leading to relapse. 

Cumulative drug use data was analyzed to assess the relationships between increasing 

number of injections and amount of drug use other than opioids. It was predicted that participants 

receiving more injections would be motivated to stop using all drugs and be successful in 

treatment, however no correlation was found between cumulative drug use and number of 

injections. Figure 4.3 ( one outlier removed) represents cumulative drug use for participants 

receiving varying number of injections. In the YORS group, most prevalent drug use was 

cannabis, especially for participants who received four and six injections. Cocaine use was noted 

by participants received seven injections. In the TAU group, the average number of injections is 

less and use of drugs increased. Use of cocaine, alcohol, and cannabis was prevalent among 

participants received one shot in TAU group.  

It is worth noting that the YORS group had a higher number of injections. Further, in the 

YORS group, as number of injections increased, self-reported benzo drug use decreased 

significantly. From GAM output, self-reported benzo drug use was statistically significant at 

10% significance level (p-value = 0.07). Benzo drug use was significantly lower from shot four 

to shot six (p-value = 0.047). The counts of opioids and other drugs between injections shows an 

interactions. The effect of time between injections on the number of days of drug use depends on 

patient’s use of opioids or other drugs. 



 69 
 
 

4.4.5. Longitudinal Data Analysis 

 Separate time plots for each patient in the YORS treatment group displayed a great 

variability of drug use among patients at the time of injection. The GLM analysis showed that 

the intercept was not statistically significant. A parsimonious model was obtained by removing 

random effect and keeping the fixed effects day and drug use. There was a significant effect of 

day use on number of injections, but drug use did not have a significant effect on number of 

injections.   

Figure 4.2 Change in average days of drug use between injections 
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Figure 4.3 Number of Injections and Total Days of Use of Drugs Other Than Opioids 

 

4.4.6 Retention and Drug Use Detected in Drug Screens 

For the drug screen urinalysis reports, in the YORS treatment group, 21.59% (n =57 out 

of 264) counts were missing while in the TAU treatment group, 57.1% (n =144 out of 252) 

counts were missing. YORS treatment group participants less frequently missed their drug 

screens.   

Figures 4.4 and 4.5 represent the percent of positive drug screens among TAU and YORS 

participants receiving various numbers of injections. As seen in both figures, the percent of 

positive screens for drugs other than opioids is higher in the YORS group than in the TAU group 

for every number of injections given. In addition, the percent of positive screens for opioids is 

higher in the YORS group in some amounts such as with four and six injections. The increased 

percent of positive screens for drugs other than opioids in the YORS group may be explained by 

the increased length of treatment and many more drug screens performed in that group compared 
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to the TAU group. As seen in Figure 4.5, there was a spike in percent of positive drug screens for 

both opioids and other drugs for patients receiving four injections in the YORS group. The 

spikes in positive drug screens in the YORS group may be related to missing injections, causing 

relapse. 

Figure 4.4 Number of Injections and Percent Positive Urinalyses for Opioids and Other 
Drugs 

 

4.5 Discussion 

The study showed that most of the young adults seeking treatment for opioid disorder are 

also using other substances and that the longer they stay in XR-NTX family treatment not only is 

there a decrease in opioid use but in use of other types of drugs as well. About 61% of YORS 

group participants self-reported marijuana and/or cocaine use within the month prior to 

treatment. In the TAU group, 35% self-reported marijuana use, and 65% self-reported cocaine 

use within the month prior to treatment. In terms of alcohol and benzodiazepine use, 28% and 

33%, respectively, of YORS group participants reported use within the month prior to treatment. 
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Although there was no distinct relationship between number of injections and use of other 

substances, drug use decreased as treatment progressed and more injections were administered.  

There has been extensive research performed on the relationship between opioids and use 

of other substances. Specifically, there is a significant relationship between the use of opioids 

and cannabis. Animal studies indicate that the cannabinoid and opioid systems in the brain 

interact with each other and influence each other’s analgesic and euphoric effects. Many illicit 

drugs act on the same dopamine-medicated reward systems in the brain, and cannabinoids and 

opioids interact with each other and show cross-tolerance (Hall, 2005). This relationship is 

explained by a variety of researched and tested biological mechanisms. This relationship is 

supported by findings in this study, as participants in the YORS group, especially those receiving 

three and five injections, drastically decreased use of substances other than opioids, while also 

eliminating or decreasing use of opioids.  

4.6 Limitations 

There are notable limitations in the study. It is a convenience sample as the study is 

limited to one treatment center site, treatment team, and region. The data was also retrospective, 

and based on clinical notes. The population of participants had limited racial, ethnic, and 

socioeconomic diversity. A placebo group was not present or possible in the study. In addition, 

there was a number of missing urinalysis values in both groups. The study had a small sample 

size of 40 participants. The small sample size had limited capacity to identify substance use 

patterns by particular drugs other than opioids Although the study was randomized, participants 

and researchers were not blinded, allowing for some potential bias. Participants in both groups 

were able to communicate throughout the study. Some participants received injections every 21-

25 days, thereby increasing total number of injections during the study period.   
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There also may have been bias present due to the TAU group already receiving an 

advanced approach compared to YORS participants coming from other treatment centers. 

Another limitation is that the TAU and YORS groups, and treatment population in the facility 

have different definitions of relapse, causing some inconsistency. In the YORS group and TAU 

groups, relapse is defined as 10 or more days of opioid use in a 28-day period as addressed by 

self-report or urine testing. However, the definition of relapse for patients treated in a facility 

varies from provider to provider. The YORS group also received a financial incentive which may 

cause bias in the results. Also, the schedule for family meetings was based on convenience 

without any uniformity. A general limitation is that the study was expensive and difficult to 

replicate. It is difficult to translate study protocol into clinical settings due to insurance 

constraints, as medical insurance does not cover home visits for substance abuse treatment. The 

treatment approach is also new and still evolving, with not much data and studies behind it. With 

limitations aside, the study provided valuable insight into concurrent substance use by patients 

treated for opioid use disorder. 

4.7 Conclusion 

In spite of obvious limitations, the study provided a rare insight on relationships between 

treatment for opioid abuse and use of other substances. Proposed decreased use of other 

substances with treatment of opioid use by utilization of XR-NTX was not largely supported by 

the study. Given the negative effect of substance use on psychosocial trajectory of young adults, 

more research is needed to develop innovative treatment strategies to address polysubstance use 

problems.    
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Chapter 5 

Discussion 

This chapter summarized the findings of the literature review and specific aims. The 

discussion includes strengths and limitations as well as implications for practice and 

recommendations for future research.  

5.1 Summary of Findings 

5.1.1 Scoping Review 

The manuscript entitled “Use of Naltrexone in Adolescents and Young Adults: A Scoping 

Review” is a scoping review to summarize the accumulating evidence in  published literature on 

the safety and efficacy of naltrexone use in adolescents and young adults. This review focuses on 

naltrexone use in adolescents and young adults with OUD and AUD in addition to presenting 

findings from studies looking into safety and efficacy of naltrexone in children, adolescents, and 

young adults with other conditions.  

Seven articles that included adolescents or young adults being treated with naltrexone for 

OUD were identified from the literature. Study designs of these reports ranged from case studies 

to randomized trials of inpatient and outpatient samples. Naltrexone has shown to be effective in 

improving treatment retention, extending abstinence, and preventing relapses in adolescents and 

young adults with OUD. Naltrexone appeared to be well-tolerated in participants with opioid use 

disorders. Six articles that included adolescents or young adults being treated with naltrexone for 

AUD were identified from the literature. According to the studies, naltrexone seems to be 

effective in blocking the pleasurable effects of alcohol through blocking opiate receptors and 

overall reducing the desire to drink to intoxication. In addition, it seems to reduce number of 

drinks per drinking day and was well-tolerated by young adult participants.  
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Off-FDA-approved label use of naltrexone has also been shown to reduce symptom severity 

in several other conditions. Several studies and case reports examined effect and tolerability of 

oral naltrexone in children with autism, mental retardation, self-injurious behaviors, 

hyperactivity, Crohn’s disease, and binge eating and purging. Naltrexone was well-tolerated and 

reduced symptoms of several conditions among children and adolescents. 

Naltrexone possesses unique advantages over other medication-assisted therapies for opioid 

and alcohol use disorders and is considerably better than the alternative of no treatment or 

treatment of withdrawal symptoms only (Hadland et al., 2018). The scoping review showed 

naltrexone to be safe and effective in participants with opioid or alcohol use disorders. As it is 

approved for alcohol use disorder, naltrexone may be a good treatment option for adolescents 

with co-occurring OUD and AUD. More large-scale research is needed to identify viable 

concepts to incorporate naltrexone treatment for youth with opioid and alcohol abuse to fill the 

gap of knowledge in the literature regarding treating both. 

5.1.2 Aim 1 

Aim one examines relationships between family sessions and retention in treatment for 

young adults. I hypothesized that young adults who participated in family sessions would have 

longer retention in treatment than young adults who had fewer or no family sessions. The study 

found that patients who completed more family therapy sessions had longer retention than those 

who had fewer sessions. This finding is similar to a summary of clinical trials on outcomes of 

family-based treatment approaches for substance abuse among young adults, evidence of 

increased treatment engagement and retention was found when family-based engagement 

strategies were used (Hogue & Liddle, 2009).  

 



 76 
 
 

5.1.3 Aim 2   

Aim two examines the difference and quantifies relationships between the extent of 

community outreach and retention in treatment. I predicted that an increase in assertive 

community outreach in all forms of communications utilizing all platforms such as phone calls, 

text messaging, emails, Facebook, Instagram, etc., would result in an increase in retention in 

treatment and prolonged periods of abstinence from opioids. The findings indicate a positive 

correlation between the total number of patient contacts and total significant other contacts with 

the number of injections reflecting retention in treatment, independent of which treatment group 

the participant belonged to. The total number of patient contacts has a significant effect on the 

number of injections and, in turn, retention in treatment. As the number of patient contacts 

increases, the expected number of injections increases steeply for the YORS group but remains 

relatively stable among the TAU group.  

The results show that among different types of patient contact, text is statistically 

significant compared to phone calls, email, and various types of social media. An unexpected 

finding was that communication with significant others did not achieve statistical significance for 

either treatment group. However, any form of communication between the patient and treatment 

team, including communication with significant others, could still play a significant role in 

building a connection and sharing information between providers, patients, and family members 

(Patel et al., 2018). The study shows a clear relationship between the amount of outreach 

communication and retention in treatment, reflected in the number of injections received.  

5.1.4 Aim 3a 

The second manuscript titled “Use of Substances Other Than Opioids in Young Adults 

with Opioid Use Disorder” addresses aim three, examining relationships between treatment for 
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opioid use disorder and concurrent use of other substances such as cannabis, alcohol, cocaine, 

and benzodiazepines. We expected a decrease in drug use with longer sustained retention in 

treatment evidenced by number of received XR-NTX injections. We also expected that 

participants who used drugs other than opioids would have decreased retention in treatment 

compared to those who did not.  

Upon admission to the study, more than 90% of participants self-reported use of opioids 

within the previous 28 days, with about half having a positive urine screen for opioids. From the 

urinalysis data, a scatterplot of each calculated percent of positive drug screens versus the 

number of injections showed a non-linear pattern. The polynomial smoothing fit displays a 

decreasing pattern for the YORS group, with the percentage of positive drug screens for other 

drugs decreased for four, six, and seven injections, and for the TAU group decreased for one to 

five injections. It appears that as number of shots increased, drug use decreased. However, the 

decrease was not statistically significant. There was not enough evidence of a difference in drug 

use by number of shots. 

5.1.5 Aim 3b 

From self-reported data, in the YORS group, as number of shots increased, self-reported 

benzo drug use decreased significantly. Most participants continued to use other drugs 

throughout the study. Participants who received seven injections had little to no self-reported 

drug use throughout the study in the YORS group. As number of injections increased, self-

reported benzo drug use decreased significantly. The study showed that a majority of the young 

adults seeking treatment for opioid disorder are also using other substances. In addition, the 

longer they stay in XR-NTX family and community treatment, there is a decrease in use of other 

drugs as well as opioids. Use of other drugs in addition to opioids is common, as almost all non-
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medical prescription opioid users have also used marijuana, and a majority used other illicit 

drugs, according to a study on young adults who were interviewed yearly from the first grade 

through age 21 (Catalano, et al., 2011).  

5.2 Study Strengths 

The study showed many strengths. The participants were well-randomized between 

treatment groups. The study participants also reflected the population of the surrounding area of 

Baltimore City. The urban population in the study could allow findings to be applied to many 

similar regions where substance use disorders are frequently rampant. Participants were also 

followed for an extended period of time, six months. The nature of the study, including either 

treatment as usual or community outreach with treatment at the participant’s location, allowed 

for ease of participation. The study incorporated validated instruments for data collection. The 

literature review was also scoping rather than systematic, allowing for a broader scope of 

evidence and identification of gaps in the literature. Lastly, the study consisted of a team of well-

trained and dedicated staff who were very passionate about the project and the cause. 

5.3 Study Limitations 

5.3.1 Sample  

The study recruited participants from a single site, using a single clinical/research team, 

which may have introduced bias and may limit generalizability of findings. The study had a 

small sample size, limited to 41 participants including the TAU and YORS groups. Because 

study participants were part of a clinical trial, the study had limited funding and resources.  

5.3.2 Design 

Researchers and participants were not blinded to randomization, which may introduce 

bias. In addition, there was a risk of contamination as the admitting population was from the 
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same treatment/therapy group. Participants could be in contact and discussing information about 

procedures with other participants. To minimize contamination, patients from the TAU and 

YORS groups were seen at different times and in different waiting rooms. Participants were 

asked not to share information about study participation. Lastly, those who agreed to participate 

in the study may have had innate inclinations to comply with study procedures and adhere to 

treatment. Some alternative and potentially more effective designs include blinded 

randomization and designs with more similar conditions between treatment groups, with only 

one manipulated variable. For example, patients in both groups would receive home-based 

medications and community outreach; however, only the YORS group would receive family 

sessions or vice versa, rather than altering many variables at once. 

5.3.3 Data 

Some data such as family meetings lack uniformity and may differ in meeting attendees 

and relationships with participant. As communication logs were entered by various staff 

members and generally due to human error, there is a possibility of inaccuracy. In addition, 

participants’ self-reported data on drug use has a possibility of inaccurate reporting. However, 

the Timeline Followback method is a retrospective calendar-based measure of daily substance 

use and is considered the most psychometrically sound self-report instrument (Robinson et al., 

2014). Lastly, the urinalysis reflected the point-of-care information on drug use. Many drugs 

may have been unmeasurable in urine past a short time point. For example, alcohol is testable in 

the urine for about 24 hours, cocaine for about two - four days, and benzodiazepines last about 

three days for short-acting (such as lorazepam) and up to one month for long-acting (such as 

diazepam). However, cannabis may be testable in the urine for up to four - six weeks. This may 

explain the high prevalence of cannabis in urinalyses of study participants.  
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5.4 Implications for Practice 

The literature review provides practitioners with a research-based approach to utilizing 

naltrexone in adolescents and young adults. The study emphasizes the need for family 

involvement, showing that family-based approaches improve compliance with medications for 

opioid use disorders. The study also shows practitioners that an increase in two-way 

communication between the treatment team and patients with OUD could result in longer 

retention in treatment. Practitioners should be aware that treatment of opioid use, no matter how 

effective, does not necessarily lead to decreased use of other substances. Use of other substances 

needs to be addressed in the context of treatment of opioid use disorders.  

5.5 Future Research 

The changing paradigm of opioid use treatment requires us to assess efficacy of clinician- 

initiated treatment approaches. The result of the study supports that a comprehensive, holistic 

approach to treating young adults with OUD, including family engagement and assertive 

outreach, could yield increased retention in treatment and decreased drug use. More studies 

based on the findings of this project would be able to identify the most effective components of 

the treatment project and the most susceptible population in order to improve resource allocation 

and tailor treatment to the needs of the patients.     

5.6 Conclusion 

Opioid use disorder among adolescents and young adults is a multi-faceted and complex 

problem that requires a novel approach. Despite the fact that this study did not provide immense 

statistical significance in relation to the aims, results emphasized the importance of changing the 

paradigm in treatment, showing importance of practitioner-initiated treatment tools: 

communication and family engagement. Results also confirmed the need to reach out to 
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participants through their preferred mode of communication, rather than expecting participants to 

engage themselves in treatment, especially at vulnerable times such as young adulthood. The 

study allowed for a better understanding of the relationship between treatment of opioid use and 

use of other substances. The study also helped identify predictors for treatment response, 

including family involvement and two-way communications, and identify novel approaches to 

improve treatment retention. The study emphasized the need to address use of other substances 

while treating opioid use disorder.      
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Appendix 1. Number of Injections and Percent Positive Urinalyses for Opioids and Other 
Drugs 
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