
https://doi.org/10.1177/11782218221138335

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial  
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without 

further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Substance Abuse: Research and Treatment
Volume 16: 1–11
© The Author(s) 2022
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/11782218221138335

Introduction
Methadone treatment (MTD), an evidence-based pharma-
cotherapy for individuals with opioid use disorder (OUD), is 
a highly effective treatment approach.1,2 Yet opioid agonist 
treatment (OAT) for OUD is underutilized in the United 
States.2-7 Moreover, many individuals who enter MTD expe-
rience difficulty achieving or maintaining opioid abstinence. 
Although abstinence is not always the primary goal of treat-
ment, some clinic policies can result in patients being invol-
untarily discharged from care, a clinical decision that 
contrasts with managing other chronic conditions (eg, diabe-
tes). It is well-established that longer retention in MTD 

relates to better long-term outcomes including abstinence 
and improved health.8-13 Conversely, patients who cease 
treatment or are unfavorably discharged are at increased risk 
of death from various factors, especially overdose.14 
Unfortunately, factors associated with decreased retention in 
MTD are often those associated with more severe illness 
such as concurrent use of non-opioid substances (eg, stimu-
lants),15 comorbid psychiatric illness,16 and inadequate social 
support.17 Many factors can impact abstinence and retention 
in MTD and these 2 outcomes are closely related.18-20 One 
intervening (mediating/moderating) variable in effective 
MTD is dose because under-dosing is associated with 
increased likelihood of continued illicit opioid use, and this 
ongoing opioid use often results in discharge from care. In 
general, data suggest that MTD doses >60 mg/day and indi-
vidualized to the patient’s needs are most effective for 
improving retention and abstinence.8,19

Predictors of Retention and Drug Use Among Patients 
With Opioid Use Disorder Transferred to a Specialty 
“Second Chance” Methadone Program

Tabitha E Moses1, Gary L Rhodes1, Emytis Tavakoli2, Carl W 
Christensen1, Alireza Amirsadri1 and Mark K Greenwald1

1Department of Psychiatry and Behavioral Neurosciences, Wayne State University School of 
Medicine, Detroit, MI, USA. 2Ontario Shores Centre for Mental Health Sciences, Toronto, CA, Canada.

ABSTRACT

BACkgROUnD: Many patients in methadone treatment have difficulty achieving or maintaining drug abstinence, and many clinics have 
policies that lead to discharging these patients. We designed a pilot “Second Chance” (SC) program for patients scheduled to be dis-
charged from other local methadone clinics to be transferred to our clinic.

AiM: Determine whether SC patients’ retention and opioid use is related to physical or mental health conditions, non-opioid substance use, 
or treatment features.

MeThODS: From December 2012 to December 2014, this program enrolled 70 patients who were discharged from other clinics in the area; we 
were their last remaining option for methadone treatment. Unlike the clinic’s standard policies, the treatment focus for SC patients was retention 
rather than abstinence. This program focused on connection to care (eg, psychiatric services) and enabled patients to continue receiving ser-
vices despite ongoing substance use. Each patient was assessed at treatment entry and followed until June 2016 to evaluate outcomes.

ReSUlTS: SC patients receiving disability benefits (n = 37) vs. non-disabled (n = 33) had significantly (P < .05) higher rates of current DSM-
IV Axis I psychiatric diagnosis (97% vs 70%), prescriptions for opioids (84% vs 55%) and benzodiazepines (65% vs 27%), and higher metha-
done doses at admission (58 vs 46 mg) but did not differ significantly in rates of 6-month or 1-year retention (77% and 56%, respectively) or 
all-drug use (39% positive urine drug screens). Methadone doses >65 mg predicted significantly longer retention and less opioid use, but 
these effects were not moderated by baseline characteristics.

COnClUSiOnS: Patients in methadone treatment struggling to achieve abstinence may benefit from retention-oriented harm-reduction pro-
grams. Higher methadone doses can improve retention and opioid abstinence despite psychiatric comorbidities. Further work is needed to 
improve program implementation and outcomes in this complex population.

keyWORDS: Methadone treatment, harm reduction, disability, opioid, benzodiazepines, retention

ReCeiVeD: June 1, 2022. ACCePTeD: October 22, 2022.

TyPe: Original Research Article

FUnDing: The author(s) disclosed receipt of the following financial support for the 
research, authorship, and/or publication of this article: NIH F30 DA052118 (TEHM), the 
Gertrude Levin Endowed Chair in Addiction and Pain Biology (MKG), Helene Lycaki/Joe 
Young, Sr. Funds (State of Michigan) and the Detroit Wayne Mental Health Authority 
supported this work.

DeClARATiOn OF COnFliCTing inTeReSTS: The author(s) declared no potential 
conflicts of interest with respect to the research, authorship, and/or publication of this 
article.

CORReSPOnDing AUThOR: Mark K Greenwald, Department of Psychiatry and 
Behavioral Neurosciences, Wayne State University School of Medicine, 3901 Chrysler 
Service Drive, Suite 2A, Detroit, MI 48201, USA.  Email: mgreen@med.wayne.edu 

1138335 SAT0010.1177/11782218221138335Substance Abuse: Research and TreatmentMoses et al
research-article2022

*The authors dedicate this work to the memory of coauthor and 
treasured colleague Gary L Rhodes, a kind and generous soul who 
committed himself to the care of people living with substance use 
disorders.

https://uk.sagepub.com/en-gb/journals-permissions
mailto:mgreen@med.wayne.edu


2 Substance Abuse: Research and Treatment 

To avoid stigmatizing patients who experience repeated 
difficulties abstaining from non-medical opioid use, it is  
preferable to avoid labeling them (or their behavior) as “failures.” 
Rather, we recognize that treatments have failed these individuals, 
which re-orients our mission toward determining barriers to 
recovery and how to improve intervention effectiveness. Here, 
we describe procedures and outcomes from a “Second Chance” 
pilot program, founded to explore the effectiveness of enabling 
patients to remain in MTD despite ongoing substance use. This 
is critical because OAT retention markedly reduces mortality in 
patients with OUD.21,22 We hypothesized that placing greater 
emphasis on treatment retention and assessment (eg, mental 
health, family/social problems) could enable clinical staff to pro-
vide supportive services that gradually change patients’ behav-
iors. Punitive steps were de-emphasized except for higher-risk 
behaviors such as diversion or ongoing misuse of sedating drugs 
that may–in combination with opioids–increase risk of mortal-
ity.23-27 This alternative approach could potentially improve out-
comes for patients with OUD. This study explores impacts of 
this program; we primarily focused on predictors of retention but 
also examined predictors of drug use, and relationships between 
retention and drug use.

Methods
Setting

This study received exemption from the Wayne State  
University Institutional Review Board as a retrospective chart 
review (IRB# 063016M1X) and was conducted in an urban, 
university-affiliated MTD program that has been described 
elsewhere.11,28 The SC program was developed as a clinical 
intervention rather than a research intervention; all data were 
collected using retrospective chart review thus no explicit 
patient consent was required. This clinic emphasizes treatment 
within a chronic care model. Higher doses of methadone (when 
safe) are used to improve treatment outcomes. Other standard 
care includes psychosocial interventions and contingency man-
agement to promote counseling attendance,29 reduce cocaine 
use,30 and identify patients’ misuse/diversion of prescribed med-
ications.31 In this pilot project, our clinic was a single-site center 
for accepting patients transferred from other local MTD pro-
grams, as negotiated with the City of Detroit.

“Second Chance” (SC) patient population

All patients were administratively discharged (eg, due to divert-
ing prescribed medications, non-attendance, or ongoing drug 
use) by their prior MTD clinic; no alternative treatment options 
were available. In each case, Detroit’s Institute for Population 
Health Access Management Service (local authority) inter-
vened and transferred the patient to our SC program to avoid 
loss of care. Patients were enrolled from December 2012 until 
December 2014, and data were collected until June 2016, at 
which point data from retained patients were censored.

Clinical care for SC patients

SC patients were treated in the same clinic as our regular MTD 
patients, due to limited staffing. Our initial protocol attempted 
to separate these groups by having SC patients attend clinic 
after lunch because most regular patients attended during 
morning hours. Ultimately, this was infeasible because many 
SC patients also needed to dose in the morning. Thus, SC 
patients were embedded in a clinic where program rules for 
them differed from those of regular MTD patients. Although 
all patients were encouraged to reduce their drug use (under-
standing that abstinence may take longer for some individuals), 
greater emphasis was placed on drug abstinence for regular 
MTD patients whereas retention was emphasized for SC 
patients. This was done by creating separate abstinence policies 
(see Table 1) and staff training to ensure that individual and 
group counseling sessions focused on retention rather than 
abstinence for SC patients. These differences (and appropri-
ately interacting with patients) required staff discussion and 
adjustments.

At admission, all SC patients underwent psychosocial, medical, 
psychiatric (Mini-International Neuropsychiatric Interview)32 
evaluations, and were oriented to care. All funding was provided 
by the local authority, which required quarterly authorizations. 
Similar to regular MTD patients, all SC patients were author-
ized to receive two 1-h individual counseling sessions and one 
group session during each month of treatment. Individual coun-
seling attendance was required, and patients could attend as 
many groups as they wanted. Therapy groups included regular 
and SC patients and content incorporated educational, cogni-
tive/behavioral, and 12-Step Facilitation approaches. If indicated 
from the evaluation results, the counselor referred the patient to 
an onsite mental health practitioner. All patients were strongly 
encouraged (but not required) to take advantage of onsite mental 
health treatment.

Each patient’s entry methadone dose (which depended on 
the dose at the prior MTD program) was titrated based on 
physician judgment, nursing observations, and counselor 
input (eg, presence of opioid withdrawal signs/symptoms and 
ongoing drug use). Dose adjustments were made in 5 to 10 mg 
increments, not more than 10 mg every other day. Patients were 
randomly scheduled to provide visually-monitored urine sam-
ples for drug screening (UDS); frequency of UDS was based on 
each patient’s drug-positive history but usually occurred 2 to 4 
times/month. This UDS policy was the same for both groups; 
however, the response to any positive UDS differed between 
the groups.

One advantage of accommodating SC patients as transfers 
from other clinics, rather than new patients, is that (using fed-
eral regulations33) they immediately became eligible for absti-
nence-contingent take-home MTD doses. Although retention 
was the primary outcome, abstinence remained a desired sec-
ondary goal; therefore, extra abstinence-contingent take-home 
doses were offered to encourage abstinence. This was designed 
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to provide patients earlier contact with a reinforcing outcome. 
Starting at admission, single urine samples testing negative for 
all non-prescribed drugs earned one take-home bottle (added 
to the usual Saturday take-home dose). After 90 days in MTD 
(which included time-in-treatment before transferring to our 
clinic) with >90 consecutive days of UDS negative for all non-
prescribed drugs and adherence with clinic policies for attend-
ance, counseling, and appropriate use of controlled substances, 
patients could reduce dosing visits to 3 times weekly (clinic 
policies provided upon request).

Responses to drug-positive UDS in this clinic are generally 
problem-focused rather than punitive. Nonetheless, due to the 
risks of using unprescribed sedatives with opioids including 
methadone, our policies make repeated use of alcohol (breatha-
lyzer testing occurred if this was suspected), benzodiazepines 

(BZDs), or barbiturates grounds for methadone dose-reduc-
tion and possible discharge from the program; however, patients 
who later demonstrate abstinence from these drugs can rein-
state their former status. Some evidence suggests that risks of 
co-occurring sedative and opioid use are mitigated when seda-
tives are taken as prescribed.34 Thus, we required patients with 
an ongoing BZD prescription to receive this from a psychia-
trist (ie, program director [CWC], who was not a psychiatrist, 
would not prescribe a BZD); patients seeking to continue a 
BZD prescription were referred to onsite psychiatrists for eval-
uation. Patients with prescribed controlled substances were 
carefully monitored by comparing data from the state prescrip-
tion drug-monitoring program (PDMP), UDS results, and pill 
counts on a weekly basis.31,35 If the PDMP report was positive, 
the urine sample was positive for the prescribed drug, and pill 

Table 1. Key policies for patients in the Second Chance program and how those policies were similar or different to those for the standard 
methadone patients.

TREATMENT FOCUS* SECOND CHANCE STANDARD PATIENTS

RETENTION ABSTINENCE

Initial dosing* Dosing started at the dose they were previously receiving Doses normally began at 35 mg; sometimes a lower 
starting dose but very rarely higher.

Dose adjustments Dose adjustments were made in 5 to 10 mg increments, 
not more than 10 mg every other day

Dose adjustments were made in 5 to 10 mg 
increments, not more than 10 mg every other day

Take home dose 
eligibility*

Were immediately eligible for abstinent contingent 
take-home methadone doses because previous time in 
treatment counted toward the 90-day requirement.
Patients could reduce dosing visits to 3 times weekly 
after >90 consecutive days of UDS negative for all 
non-prescribed drugs in addition to adherence with clinic 
policies and counseling requirements.

Eligible for abstinent contingent take-home 
methadone doses only after 90-day in treatment.
Patients could reduce dosing visits to 3 times weekly 
after >90 consecutive days of UDS negative for all 
non-prescribed drugs in addition to adherence with 
clinic policies and counseling requirements.

Controlled substances All prescribed controlled substances (eg, 
benzodiazepines) required a specialist prescription (eg, 
psychiatrist) and agreement to weekly monitoring via 
state prescription drug-monitoring program (PDMP), UDS 
results, and pill counts

No concurrent controlled substance prescriptions 
were allowed.

Ongoing unauthorized 
sedative use

Initial warning and offer to meet with psychiatrist for 
authorized prescription. Followed by methadone 
dose-reduction and discharge from the program; 
reinstatement allowed if abstinence demonstrated

Initial warning and offer to meet with psychiatrist for 
authorized prescription. Followed by methadone 
dose-reduction and discharge from the program; 
reinstatement allowed if abstinence demonstrated

Ongoing non-sedative 
substance use*

No impact on care, dosing, or treatment Minimum abstinence requirements policy (see 
Appendix 1)

UDS Policy Random, visually monitored UDS approximately 2 to 4 
times per month

Random, visually monitored UDS approximately 2 to 
4 times per month

Response to positive 
UDS*

None except for change in eligibility for take-home doses Minimum abstinence requirements policy (see 
Appendix 1) and changes in eligibility for take-home 
doses

Individual therapy Two required 1-h counseling sessions every month Two required 1-h counseling sessions every month

Group therapy One group session required every month, but can attend 
as many groups as desired

One group session required every month, but can 
attend as many groups as desired

Psychiatric care* Direct connection to psychiatric care made for all patients 
entering program

Psychiatric care available but not automatically 
provided

Alternatives* No remaining alternative treatment options in the Detroit 
area

Able to leave clinic and transfer to any other Detroit 
clinic, if desired

Asterisk (*) indicates policies that differed for the patients in the Second Chance program compared to the patients in the standard methadone program.
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count matched (within reasonable bounds), the program direc-
tor exercised clinical judgment that the patient was not divert-
ing medication. If these data points were divergent (suggesting 
diversion/misuse), a behavioral contract was used to contact the 
primary care provider, cease additional prescriptions, and allow 
1 month (typical length of a prescription) to address the dis-
crepancies in prescription use.

Measures

Clinical measures extracted from each patient’s electronic medi-
cal record (Table 2) included demographics, history of substance 
use, mental health, methadone dosing variables, and treatment 
outcomes (retention and drug use). Retention was considered as 
a continuous measure (number of days in treatment) and using 
binary outcomes (retained or not) at 6 months and 1 year. Drug 
use was based on UDS results. Urine samples were sent for con-
firmatory testing at an approval laboratory where they were 
tested for methadone, opioids, cocaine metabolites, BZDs, and 
barbiturates (positive cutoffs >300 ng/ml for all of the foregoing 
drugs), amphetamines (positive cutoffs >1000 ng/ml), oxyco-
done (positive cutoff >100 ng/ml), and THC (positive cutoff 
>50 ng/ml). For each patient, extent of drug use was computed 
as the percentage of all UDS across the patient’s entire treatment 
episode that were positive for opioids, cocaine metabolites, BZD, 
THC, or barbiturates without a corresponding, verified prescrip-
tion. We initially report all measured substances because some 
literature indicates a relationship between OUD treatment 
retention and other substances used.36-39

Data analyses

Analyses were conducted using SPSS v.23. We first computed 
descriptive statistics to obtain frequencies (or percentage of 
patients) for categorical measures and means (SDs) for con-
tinuous measures. Correlations (Pearson r for continuous, or 

Kendall τ for categorical measures) were used to assess the 
degree of zero-order association among variables.

Measures were grouped into 3 categories: independent vari-
ables (demographics, substance use history, mental health), 
intervening variables (methadone dosing which is adaptive for 
each patient), and outcomes (retention, drug use). Inferential 
statistics included survival curve or regression analyses (logistic 
for 6-month and 1-year retention; linear for continuous meas-
ures) to determine whether demographics, history of substance 
use, or mental health measures predicted retention or drug use.

The data-analytic strategy involved assessing correlations 
between different baseline factors and outcome measures of 
drug use and retention, as well as assessing correlations between 
drug use and retention.

Results
Patient characteristics

Seventy patients were enrolled in the SC program (Table 3 lists 
sample characteristics). Nearly all (97%) self-identified as 
African-American (compared to ≈ 85% African-American in 
the rest of our clinic), about half were male, and average age was 
mid-50s. In most cases (70%), Medicaid funded their treatment. 
Mean lifetime duration of opioid use exceeded 30 years. Most 
(70%) had a current prescribed opioid and 40% had a prescribed 
BZD. Most (84%) had a current psychiatric disorder (typically 
unipolar depression and/or anxiety). About half (52.9%) reported 
receiving disability benefits. Patients receiving disability benefits 
were significantly older, more likely to be Medicaid funded, had 
higher methadone entry doses, current psychiatric diagnoses, 
and concurrent prescriptions for opioids and BZDs.

Due to incomplete data for several baseline measures, for 
example, education, employment, marital status, family history 
of substance use, and whether the patient had a psychiatrist, we 
elected not to report or analyze findings related to these meas-
ures to avoid problems of potential selection bias.

Table 2. Domains of measures.

MEASUREMENT 
DOMAIN

VARIABLES

Demographic Treatment payer (eg, Medicaid, Medicare, Health Maintenance Plan, Block grant); dates of birth, admission, first and 
last methadone dose; age, gender, race, education, employment, marital and disability status

History of 
substance use

Number and location of prior treatment episodes; Substance use self-report variables such as injection drug use, 
number of years using opioids (usually heroin); Participation in group-based treatment for other conditions (eg, cocaine 
use); Prescriptions for opioid (analgesic) or benzodiazepine (sedative/hypnotic/muscle relaxant) drugs

Mental health Mental health assessments of current and past psychiatric conditions (eg, anxiety, depression, bipolar, PTSD, 
schizophrenia, adjustment disorder), and whether the patient currently has a psychiatrist and is receiving medication or 
other treatment for ongoing mental health problems

Methadone dosing Methadone dosing variables including entry dose, minimum and maximum dose, modal and average dose, days until 
reaching modal dose, number and percent of treatment days on modal dose, and cumulative methadone dose

Treatment 
outcome

Urine drug screen results for opioids, cocaine, benzodiazepines, cannabinoids, barbiturates, and amphetamines; 
Retention (total days in treatment, and point prevalence at 6-month and 1-year); If discharged from the clinic, reason for 
discharge (eg, diversion, non-compliance with other clinic policies, dropped out against medical advice, transferred to 
another clinic)
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Table 3. Patient characteristics.a.

DOMAIN/MEASURE OVERALL MEAN (SD)  
OR n (%)

DISABILITY MEAN (SD) 
OR n (%)

NO DISABILITY MEAN (SD) 
OR n (%)

T OR χ2 (P)

N = 70 N = 37 (52.9%) N = 33 (47.1%)

Demographics

 Race (% African-American) 67 (97.1%) 36 (97.3%) 31 (96.9%) 0.01 (.92)

 Gender (% male) 36 (52.0%) 20 (54.1%) 16 (48.5%) 0.11 (.74)

 Age (years) 54.9 (8.1) 57.3 (7.0) 52.3 (8.5) −2.67 (.01)

 Treatment payer 7.10 (.01)

 Medicaid 49 (70.0%) 31 (83.8%) 18 (54.5%)  

 Other 21 (30.0%) 6 (16.2%) 15 (45.5%)  

 Years using opioids 33.1 (11.7) 34.3 (11.0) 31.7 (12.4) −0.88 (.38)

 Injection user 35 (50.0%) 21 (56.8%) 14 (42.4%) 1.80 (.18)

 # Previous Tx facilities 2.1 (1.6) 2.3 (1.2) 2.0 (2.0) −0.84 (0.40)

Psychiatric conditions

 Any dual diagnosis 59 (84.3%) 36 (97.3%) 23 (69.7%) 10.03 (.002)

 Depression 34 (55.7%) 21 (58.3%) 13 (52.0%) 0.24 (.62)

 Anxiety 28 (45.9%) 19 (52.8%) 9 (36.0%) 1.67 (.20)

 Bipolar 13 (21.3%) 7 (19.4%) 6 (24.0%) 0.18 (.67)

 PTSD 6 (9.8%) 3 (8.3%) 3 (12.0%) 0.22 (.64)

 Schizophrenia 2 (3.3%) 2 (5.4%) 0 (0.0%) 1.44 (.23)

Prescribed medications

 Opioid 49 (71.0%) 31 (83.8%) 18 (56.3%) 6.32 (.01)

 Benzodiazepine 33 (48.5%) 24 (66.7%) 9 (28.1%) 10.08 (.002)

Urinalysis Results

 Total # UDS 39.0 (26.8) 36.0 (22.7) 41.9 (30.5) 0.87 (.39)

 Total % UDS+ any drug 78.1 (24.1) 78.4 (23.8) 78.2 (24.6) 0.04 (.97)

 % Opioid+ 64.6 (28.9) 64.1 (27.8) 66.1 (30.6) 0.40 (.69)

 % Cocaine+ 46.5 (37.7) 52.0 (35.6) 39.2 (39.2) −1.49 (.14)

 % Benzodiazepine+ 30.5 (32.7) 32.8 (35.5) 27.2 (29.1) −0.65 (.52)

 % THC+ 13.7 (27.9) 6.5 (16.3) 21.4 (35.3) 2.18 (.03)

 % Barbiturates+ 3.5 (7.9) 4.3 (8.9) 3.2 (7.3) −0.32 (.75)

Methadone Dosing

 Entry dose (mg) 52.3 (23.6) 57.4 (25.7) 46.1 (19.6) −2.15 (.04)

 Average dose (mg) 61.9 (19.1) 65.7 (20.6) 57.4 (16.2) −1.89 (.07)

 Modal dose (mg) 65.6 (20.6) 69.8 (21.6) 60.9 (18.2) −1.84 (.07)

 # Days to modal dose 100.8 (126.6) 98.1 (107.7) 102.8 (145.1) 0.13 (.90)

 # Days on modal dose 159.5 (109.2) 165.6 (113.4) 149.2 (105.4) −0.75 (.46)

(Continued)
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The different methadone dose-level variables (entry, maxi-
mum, minimum, average, modal, terminal, and cumulative 
amounts) significantly correlated with one another: rs ranged 
from .31 to .93 (all Ps < .01).

Treatment retention

Fifty-four of the 70 patients (77.1%) were retained in the SC 
program over 6 months and 39 (55.7%) were retained over 
1 year. Twenty-six patients (37.1%) were administratively dis-
charged: 15 of these 26 (57.7%) for suspected drug diversion; 6 
(23.1%) for other non-adherence violations (non-attendance, 
threatening behavior, tampering with urine sample); 3 (11.5%) 
for transferring to another clinic (due to their work schedule or 
closer proximity to home); and 2 (7.7%) for unknown reasons. 
Baseline/demographic variables were not significantly related 
to treatment retention.

Of all methadone-dosing variables, higher maximum meth-
adone doses most strongly related to total days in treatment 
(Pearson r = .30, P = .013), and retention at 6 months (Kendall 
r = .41, P = .001) and 1 year (Kendall r = .32, P = .007). Significant, 
but slightly weaker, correlations were observed for average 
methadone dose with these retention measures. Using the dis-
tribution of maximum methadone doses, tertiles were formed 
to illustrate these findings (Figure 1): Higher Doses (n = 23, 
85-125 mg), Moderate Doses (n = 23, 66-84 mg), and Lower 
Doses (n = 24, 35-65 mg).

Survival analysis yielded a significant tertile group effect, 
log-rank Mantel-Cox χ2[2] = 10.02, P = .007. Median retention 
was 183.5, 487, and 511 days for Lower, Moderate and Higher 
Dose groups, respectively. In pairwise tests, the Lower Dose 
group significantly differed from both the Moderate Dose 
(χ2[1] = 7.51, P = .006) and Higher Dose group (χ2[1] = 5.15, 
P = .023), and the 2 latter groups did not differ from one 
another (χ2[1] = 0.92, P = .338).

Drug use

Table 4 presents relationships between measures of drug use 
(percentage UDS + overall during each patient’s treatment epi-
sode), methadone dosing variables, and retention. In bivariate 
analyses, higher maximum methadone doses significantly cor-
related with lower rates of UDS + results for all major drug 
types measured: opioids, cocaine metabolites, BZDs, and THC. 
Positivity rates were low for barbiturates (4%) and near-zero for 
other drugs (oxycodone [hydrocodone use was much more 
common than oxycodone in the Detroit area] and ampheta-
mines) and are not discussed further. This study was conducted 
prior to increased fentanyl use and contamination of the illicit 
drug supply in the USA, which explains why fentanyl was not 
tested for in this sample.40 Average and modal methadone doses 
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Figure 1. Treatment retention (days) as a function of maximum 

methadone maintenance dose: higher [85-125 mg], n = 23; moderate 

[66-84 mg], n = 23; and lower [35-65 mg], n = 24. As 13 enrolled patients (2 

Lower Dose, 7 Moderate Dose, and 4 Higher Dose) remained in 

treatment when data were analyzed, their retention data were censored 

at the date of electronic medical record extraction (ie, included until that 

point); censored patients’ data appear as upward ticks.

DOMAIN/MEASURE OVERALL MEAN (SD)  
OR n (%)

DISABILITY MEAN (SD) 
OR n (%)

NO DISABILITY MEAN (SD) 
OR n (%)

T OR χ2 (P)

N = 70 N = 37 (52.9%) N = 33 (47.1%)

 Maximum dose (mg) 73.6 (19.3) 77.7 (19.5) 68.9 (17.9) −1.95 (.06)

 Minimum dose (mg) 25.4 (24.7) 24.4 (27.5) 25.9 (21.4) 0.16 (.88)

 Terminal dose (mg) 33.5 (31.0) 33.2 (33.9) 32.9 (27.8) −0.14 (.89)

 Cumulative dose (mg) 26 056 (19 017) 25 804 (17 823) 25 964 (20 391) −0.04 (.97)

Treatment Retention

 Total # days in treatment 415.4 (259.6) 372.4 (226.8) 463.6 (287.9) 1.48 (.14)

 Retained at 6 month 54 (77.1%) 29 (78.4%) 25 (75.8%) 0.07 (.79)

 Retained at 1 year 39 (55.7%) 19 (51.4%) 20 (60.6%) 0.61 (.44)

aWhen a missing value occurred (for a few measures), percentages were computed based on available group size. Italicized values are significantly different from each 
other, following omnibus testing.

Table 3. (Continued)
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showed similar but slightly weaker associations with UDS 
results. In contrast, clinic-entry methadone dose did not corre-
late with any UDS measure. Of the 70 SC patients, 10% (n = 7) 
achieved 90-day abstinence that qualified them for methadone 
take-home doses.

Individuals enrolled in clinic groups that addressed polysub-
stance use had significantly greater rates of all-drug abstinence 
(r = −.36). Current injection heroin use at clinic entry was asso-
ciated with significantly higher rates of cocaine + UDS (r = .26) 
but not opioid + UDS. Demographic and psychiatric factors 
were not significantly related to opioid use. However, older age 
(r = −.31) and receiving disability benefits (r = −.27) were signifi-
cantly associated with lower proportions of THC + UDS 
results, whereas presence of bipolar disorder was positively 
related to THC + rates (r = .29).

To describe the time course of drug use during treatment, 
we computed the proportion of UDS + results for opioids, 
cocaine metabolites, BZDs, and THC for each patient across 
4-week blocks from months 1 to 6 (ie, weeks 1-4, 5-8, . . . 
21-24). Some patients dropped out of treatment but, as noted 
above, most of the sample was retained during this period. 
Figure 2 shows that rates of non-prescribed opioid and BZD 
use decreased after the first month and leveled off, whereas 
rates of cocaine and cannabis use did not change over time.

Relationships between drug use and retention

Table 4 indicates that higher UDS + rates significantly corre-
lated with shorter treatment retention. This was observed 
across all-drugs, and for opioids, cocaine, BZDs, and THC 
independently. Drug use and retention can be independent 

Table 4. Pearson correlations among the percentages of positive urine drug screen results, methadone dosing variables, and treatment retention 
measures.

% ANY+ % OPIOIDI+ % COCAINE+ % BZD+ % THC+

% Opioid + .685**  

% Cocaine + .501** .033  

% BZD + .409** .320* .306*  

% THC + .325** .182 −.033 .189  

Entry dose −.154 −.134 −.129 −.148 −.092

Maximum dose −.301* −.287* −.255* −.438** −.272*

Minimum dose −.425** −.062 −.378** −.062 −.084

Average dose −.314** −.318** −.234 −.388** −.211

Modal dose −.285* −.379** −.147 −.332* −.210

# Days to reach modal dose −.341** −.207 −.188 −.314* −.102

# Days on modal dose −.470** −.520** −.273* −.428** −.235

% Days on modal dose .122 −.031 .183 .239 .160

Terminal dose −.417** −.081 −.376** −.133 −.151

Cumulative MTD dose −.566** −.510** −.310** −.425** −.342**

Treatment duration days −.483** −.478** −.267* −.377** −.306*

Retained 6 month −.397** −.458** −.227 −.473** −.277*

Retained 1 year −.402** −.415** −.152 −.324* −.248*

**P < .01; *P < .05.
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outcomes; however, our clinic policies could have made these 
outcomes less independent. Although many clients were pre-
scribed opioids and BZDs (making it more likely they would 
test positive for these drugs), our analyses focused only on posi-
tive UDS that did not have a corresponding, verified prescrip-
tion. Nonetheless, our clinic policies surrounding ongoing 
non-prescription use of BZDs most likely explain the findings 
that higher rates of BZD use correlated with lower methadone 
doses and number of days on modal dose (dose-reduction pol-
icy), and shorter retention (discharge policy). On the other 
hand, higher rates of UDS + opioid, cocaine and THC results 
were also significantly associated with lower methadone doses 
and shorter retention, though ongoing use of these drugs did 
not impact treatment policies. Nonetheless, there may have 
been an indirect relationship, as rates of BZD + UDS corre-
lated significantly with rates of opioid and cocaine but not can-
nabis (Table 3).

Discussion
MTD improves outcomes for many, but not all, people with 
OUD. In this pilot study we developed a “Second Chance” 
approach to treat patients administratively transferred into our 
program (who would have otherwise lost care). Table 1 shows 
key policy differences and similarities for SC and standard care 
groups. SC patients were intermingled with regular MTD 
patients, creating several complications. Implementing this 
novel program required educating staff, as the treatment phi-
losophy for this group of clients challenged clinic norms. 
Previous studies have noted the importance of addressing staff 
attitudes when providing treatment and harm-reduction 
services.41-43

Our policies for these transfer patients were more flexible 
regarding ongoing drug use (except for high-risk use of seda-
tives or suspected diversion of controlled substances) than for 
regular MTD patients. Ideally, we preferred not to mix these 
subgroups; however, this was not feasible and the situation led 
to “lessons learned.” Unsolicited feedback from regular clinic 
patients indicated they often felt SC patients were more privi-
leged due to the more forgiving drug-use policy, and some 
regular patients resented being held to a higher standard. As 
noted, many SC patients entered the clinic with prescribed 
opioids and BZDs due to comorbid disorders (eg, pain, depres-
sion, anxiety). Despite education, clinic staff often found it dif-
ficult to overcome their traditional attitudes and to manage 
conflicts between SC and regular patients. Although it may be 
possible to accommodate patients with differing histories and 
expectations during the same clinic hours in an OAT program, 
it creates challenges and illustrates the need for increased edu-
cation and training of clinic staff. This experience also high-
lights the insidious effects of stigma—both between clinic staff 
and patients, and between patient groups—and demonstrates 
potential risks of including multiple subgroups of patients with 
differing policies and privileges in the same clinic.

Retention time, a key outcome for OAT programs, averaged 
about 14.5 months in this sample. Probability of retention at 6 
and 12 months was 77% and 57% respectively, which resembles 
findings from other studies of flexible methadone dosing.8,44,45 
What makes this outcome remarkable is that prior treatment 
had failed these patients, and without this program they would 
have left treatment entirely; this highlights the importance of 
patient-focused goals in treatment success. Retention time 
positively correlated with methadone dose level: survival curve 
analysis revealed that higher maximum methadone doses 
(>65 mg/day) were associated with a doubling of median 
retention time, and decreased drug use. This replicates results 
of previous studies, confirming that relatively higher metha-
done doses (>60 mg/day) usually produce better outcomes 
than lower doses (<30 mg/day).46-49 Our analyses used empir-
ically-derived tertiles; however, our empirically-determined 
division into 3 equal groups of low (35-65 mg/day), moderate 
(66-84/day), and high (85-125 mg/day) doses is not inconsist-
ent with the literature regarding standard methadone dosing. 
To our knowledge, there is no absolute consensus on what 
doses constitute “high” vs. “moderate” vs. low” and these defini-
tions can be affected by study population. A recent systematic 
review of studies from 2001 to 2019 included dose as a treat-
ment factor across 26 cohorts in MTD in relation to retention 
and found wide variability in dosing standards.19 Nonetheless, 
previous reviews suggest that the methadone doses are consid-
ered “high” when greater than between 60 mg and 100 mg,19,46,50 
suggesting that our dosing divisions are in line with accepted 
standards.

We observed that the rate of ongoing non-prescription opi-
oid use among SC patients was significantly higher for those 
receiving lower methadone doses. Lower methadone doses also 
correlated significantly with ongoing cocaine use, the latter fac-
tor being reliably related to worse MTD outcomes in prior 
studies.51-55 Rate of cocaine use was also higher among injec-
tion heroin users, which is congruent with other studies.56-58 
Such correlation implies the need for an additional treatment 
focus on cocaine use. Thus, injection heroin use and cocaine 
use during MTD might be useful clinical markers of the need 
to titrate toward higher methadone doses. Some data suggest 
higher methadone doses might reduce cocaine use in patients 
with concurrent opioid and cocaine use disorders.59

Notably, entry methadone dose did not significantly relate 
to treatment outcomes, which differs from the other metha-
done dosing variables. Entry doses for patients transferred 
from other clinics closely corresponded to doses in their former 
program. Our findings suggest these patients’ prior doses were 
not adequately titrated. These findings clearly illustrate the 
importance of personalizing a patient’s MTD dose to their 
needs and demonstrate the efficacy of titrating OAT to the 
appropriate dose for each patient.

Opioid-negative UDS results are another indicator of treat-
ment efficacy, although we predicted that patients in this 
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program might take longer to achieve drug abstinence. As 
expected, rates of opioid abstinence were consistently lower for 
SC than regular MTD patients. At weeks 13, 26, and 52 after 
entry into treatment, 40%, 40%, and 61% of retained SC 
patients provided opioid-free UDS whereas 60%, 73%, and 
80% of retained regular MTD patients provided opioid-free 
UDS during those same weeks.

Our favorable treatment retention results are notable given 
the high rate of psychiatric problems in this sample, diagnoses 
that can impact retention in MTD treatment.53,60,61 The 
majority of our patients (84.3%) had at least one current psy-
chiatric condition, especially major depressive disorder (55.7%) 
and anxiety disorders (45.9%). Similarly, a study on prevalence 
of psychiatric comorbidity among MTD patients found that 
at least one anxiety disorder, one affective disorder, and a 
comorbid anxiety and depressive disorder were diagnosed in 
55%, 58%, and 36% of the total sample.62 Additionally, most 
patients entering the program had a prescribed opioid and 
almost half had a prescribed BZD; although we could not 
access the indications for these prescriptions, their presence 
suggests this population has a complicated medical history. 
These findings identify a need to carefully assess for psycho-
pathology in clients entering OAT programs, particularly 
those struggling to meet program requirements. This takes on 
further importance in our sample, as patients receiving disabil-
ity benefits had higher rates of DSM-IV Axis I diagnoses than 
patients without (97% vs 70%). As previously described,63 the 
negative impact of co-occurring psychopathology on quality 
of life is a compelling reason to offer accessible (preferably 
onsite) psychiatric services for patients in MTD; prior efforts 
in this regard have shown improvements in treatment engage-
ment, adherence, and mental health.64,65 In our study and else-
where, psychiatric comorbidity did not significantly affect 
MTD retention,66-68 although other studies have found an 
association.53,60,61 Negative findings, as in this study, suggest 
that addressing mental health problems presented by MTD 
patients could equalize their opportunities for recovery from 
OUD. Yet, given mixed findings in the treatment literature, 
further study is needed to establish which psychiatric prob-
lems or associated factors pose the greatest barriers to recov-
ery; for example, whether psychiatric severity or its detrimental 
effects on coping self-efficacy69 shorten MTD retention or 
exacerbate ongoing drug use, recognizing that utilization of 
integrated psychiatric services with MTD could be a mediat-
ing factor. Furthermore, it is possible that comorbidities (eg, 
psychiatric conditions and disability) may impact MTD dos-
ing due to safety concerns, which may further impact out-
comes. Future research efforts should also explore reasons 
behind hesitation to receive care from integrated psychiatric 
services to ensure that lack of access to care does not remain a 
barrier to recovery.

In some previous studies, older age correlated with longer 
MTD retention.61,70-72 Although this could partly account for 

the reasonably high retention rates of our patients (most were 
>50 years), our analysis discovered no significant correlations 
between age (or other demographic variables) and treatment 
retention. Prior participation in OAT (but not detoxification), 
which may correlate with age, has also been associated with 
longer retention rates in subsequent treatment episodes,53,73,74 
which may reflect stepwise progress toward recovery.75 Yet, 
such an association was not observed in this study. Patients’ 
self-reported number of prior treatment episodes did not cor-
relate with retention or drug use. This could be due to limita-
tions of patient self-reports, characteristics of this sample (eg, 
psychiatric comorbidity), and/or the greater importance of 
MTD dose in predicting retention within this sample.

Limitations of this pilot study include: (1) small sample 
size; (2) use of one treatment site with unique policies that 
may reduce generalizability of findings; (3) limited number of 
assessment measures with some missing data; (4) minimal 
data regarding patient follow-up with mental health treat-
ment, making it difficult to know whether efforts to assess and 
treat psychiatric problems were effective in contributing to 
opioid treatment outcomes; (5) difficulties of treating these 
SC patients in the same setting as regular MTD patients (eg, 
negative attitudes of staff and regular patients), which may 
limit effectiveness of interventions with this population; (6) 
despite more lenient policies regarding ongoing non-prescrip-
tion drug use, the SC program still required discharge of SC 
patients for suspected diversion of any controlled medication 
or ongoing sedative (eg, BZD) use, which highlights a key 
group of patients lost to care and hampers our abilities to fully 
interpret certain aspects of the data regarding ongoing drug 
use in this sample; (7) indication of disability status came from 
patient’s self-report of whether they were receiving Social 
Security Disability Insurance (SSDI) or Supplemental 
Security Income (SSI); this may not accurately represent dis-
ability status in this sample because not everyone with a disa-
bility may apply for or receive SSDI/SSI; (8) this study 
occurred from 2012 to 2014, prior to the current opioid epi-
demic, and attitudes toward methadone dosing have changed 
in the past decade due to several factors including the use of 
more potent opioids and a philosophical shift in concerns 
about medication under-dosing; therefore, it is important that 
context be considered when evaluating these results.

In conclusion, we found promising initial results in this SC 
pilot program designed to assist patients in MTD who trans-
ferred directly from other clinics rather than being discharged 
from care. The strongest predictor of treatment retention was 
methadone dose. Retention was better among patients receiv-
ing higher methadone doses (>65 mg/day), which have proven 
effectiveness in OAT programs, especially among patients 
with a history of injection heroin use or comorbid cocaine use. 
Ceasing ongoing use of drugs (opioids, cocaine, BZDs, and 
THC) was also predictive of treatment retention; however, 
clinic policies make it difficult to identify whether it is the 
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ongoing substance use that impacts retention or access to cer-
tain treatment privileges (eg, take-home doses), which is 
impacted by ongoing substance use. As psychiatric comorbid-
ity was highly prevalent, it is imperative to provide easily 
accessible treatment of comorbid affective and anxiety disor-
ders especially in patients receiving disability benefits. 
Although rates of drug abstinence were lower among SC 
patients than regular MTD patients in our clinic, rates 
improved among those retained in treatment for 6 months. 
This retention-focused program offers a more positive alter-
native than discharge to the community. Future research 
should incorporate evidence-based interventions and consider 
harm reduction strategies (rather than clinic discharge) for 
high-risk polysubstance use to better address this population’s 
significant barriers and needs, toward improving retention and 
overall health, and reducing substance use.
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