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Abstract

Background—California treats the largest population of opioid dependent individuals in the US 

and is among a small group of states that applies regulations for opioid treatment that are more 

stringent than existing federal regulations. We aim to characterize changes in patient 

characteristics and treatment utilization over time, and identify determinants of successful 

completion of detoxification and MMT retention in repeated attempts.

Methods—State-wide administrative data was obtained from California Outcome Measurement 

System during the period: January 1st, 1991 to March 31st, 2012. Short-term detoxification 

treatment and long-term maintenance treatment, primarily with methadone, was available to study 

participants. Mixed effects regression models were used to define determinants of successful 

completion of the detoxification treatment protocol (as classified by treatment staff) and duration 

of maintenance treatment.

Results—The study sample consisted of 237,709 unique individuals and 885,971 treatment 

episodes; 83.7% were detoxification treatment episodes in 1994, dropping to 40.5% in 2010. 

Among individuals accessing only detoxification, the adjusted odds of success declined with each 

successive attempt (vs. 1st attempt: 2nd: OR: 0.679; 95% CI (0.610, 0.755); 3rd: 0.557 (0.484, 

0.641); 4th: 0.526 (0.445, 0.622); 5th: 0.407 (0.334, 0.497); ≥6th: 0.339 (0.288, 0.399). For those 

ever accessing maintenance treatment, later subsequent attempts were longer in duration, and 
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those with two or more prior attempts at detoxification had marginally longer subsequent 

maintenance episodes (hazard ratio: 0.97; 95% CI: 0.95, 0.99). Finally, only 10.9% of all 

detoxification episodes were followed by admission into maintenance treatment within 14 days.

Conclusions—This study has revealed high rates of detoxification treatment for opioid 

dependence in California throughout the study period, and decreasing odds of success in repeated 

attempts at detoxification.

Keywords

opioid dependence; detoxification treatment; methadone treatment; longitudinal

1. INTRODUCTION

The most populous state in the USA, California treats the largest population of opioid 

dependent individuals (Substance Abuse and Mental Health Services Administration 

(SAMHSA), 2011) and is among a small group of states that applies regulations for opioid 

treatment that are more stringent than existing federal regulations. Specifically, to qualify 

for admission to methadone maintenance treatment (MMT) federal regulations require 

fulfilment of diagnostic criteria and documentation of at least a one-year history of opioid 

dependence. In contrast, California regulations require a two-year documented history and, 

in addition to fulfilment of diagnostic criteria, two failed attempts at detoxification. Further, 

federal regulations do not limit the duration of detoxification treatment whereas California 

regulations limit it to 21 days. Individual and programmatic exceptions for long-term 

detoxification (up to 180 days) and immediate access to maintenance treatment (as opposed 

to requiring two failed detoxification attempts) are available in California and are believed 

to be widely applied. Finally, federal regulations specify that no patient may be admitted to 

the same detoxification program more than twice in a one year period without a patient-

specific federal waiver. Although California regulations do not limit the number of 

admissions for detoxification, the state additionally requires at least seven days between 

detoxification treatment episodes (Stephenson, 2008).

Limited-term treatment for opioid-dependence is inconsistent with the disease’s known 

chronic, recurrent course (McLellan et al., 2000). Systematic reviews of detoxification for 

opioid dependence have noted high rates of relapse, and suggest that the goal of 

detoxification should not be to provide treatment per se but rather to remove or reduce 

dependence on heroin in a controlled fashion (Amato et al., 2004; SAMHSA, 2006). 

Critically, opioid-dependent individuals are exposed to substantially elevated risk of 

mortality when out of treatment. In a systematic review of heroin users in either 

detoxification or maintenance-oriented treatment, the relative risk of mortality out-of-

treatment was estimated to be 2.4 times greater than during treatment (Degenhardt et al., 

2011). Further, a population-level study of opioid substitution treatment clients in Australia 

found the risk of mortality peaks in the two weeks following initiation, and discontinuation 

of treatment (Degenhardt et al., 2009).

California’s opioid dependence treatment guidelines acknowledge the limitations of 

detoxification and the caveat that it should not be considered treatment for opioid 
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dependence (Stephenson, 2008), yet it remains state-wide policy. As of March, 2010, 

California featured 146 state-certified opioid treatment programs; 93.0% offered only 

methadone detoxification, while 7.0% offered MMT (compared to 31.3% nationally; 

SAMHSA, 2010).

To be clear, MMT is the most effective form of treatment for opioid dependence 

(SAMHSA, 2010). Prolonged retention in methadone treatment typically results in decreases 

in illicit drug use, HIV risk behaviours, and acquisitive crime (Amato et al., 2005). While 

programmatic restrictions have had mixed results (Ball and Ross, 1991; McCarthy and 

Borders, 1985; Peles et al., 2006), higher daily doses (Faggiano et al., 2003; Nosyk et al., 

2009) are known predictors of positive outcome, and retention improves in subsequent 

treatment attempts (Nosyk et al., 2009). Further, MMT can provide positive synergies with 

the treatment and prevention of HIV and Hepatitis C Virus (Volkow and Montaner, 2011; 

Alter and Liang, 2012).

Nationally, two key changes in the opioid dependence epidemic and treatment delivery 

occurred over the past 20 years. First, buprenorphine treatment was introduced into office-

based settings in 2003 (US Food and Drug Administration, 2002). By 2008, it was estimated 

that some 140,000 patients in the US were receiving maintenance treatment using 

buprenorphine (Kleber, 2008). Second, prescribed opioids (PO) rapidly displaced heroin as 

the most prevalent opioids abused in America. It is estimated that there are approximately 

2.3 million individuals in the USA with opioid dependence or abuse, 1.9 million of which 

abuse POs (SAMHSA, 2009).

It is within this context that we evaluate outcomes for the treatment of opioid dependence in 

the state of California. Using population-level data on opioid treatment in publicly-funded 

facilities from 1991-2012, we consider repeated attempts at opioid detoxification and MMT 

over time for a cohort of nearly a quarter-million unique individuals. We focus specifically 

on characterizing changes in patient characteristics and treatment utilization over time, and 

identifying determinants of successful completion of detoxification and MMT retention in 

repeated attempts.

2. METHODS

2.1 Study population

The study population included all individuals presenting for MMT in publicly-funded drug 

treatment centers (DTCs) in California from January 1st, 1991 to March 31st, 2012. 

Information received from all treatment programs receiving state or federal funding are 

recorded by the California Department of Alcohol and Drug Programs (ADP; California 

Department of Alcohol and Drug Programs, 2012, 2005). Each DTC licensed to dispense 

methadone in California is required to submit data on each client admitted to their program 

monthly to the state alcohol and drug programs office regardless of funding source 

(California Department of Alcohol and Drug Programs, 2012). There are 5 Veteran’s Health 

Administration-based DTCs that do not submit data to the system; as a result, opioid agonist 

treatment clients receiving treatment solely from these facilities were excluded from the 

analysis.
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2.2 Data Collection

Data was entered into the California Alcohol and Drug Data System (CADDS) from 

1991-2006, and the California Outcomes Monitoring system (CalOMS) from 2006-2011. 

Data compliance standards (Hser et al., 2003) specify data should be submitted each month 

and no later than 45 days after the end of the report month (i.e., the calendar month in which 

the admissions, discharges, or annual updates occur). Also, admission and discharge records 

can be corrected or deleted anytime within 75 days. Providers inspect and verify data 

compliance and quality through automated summary reports. Standard documentation 

(written, online, and periodic in-person training) is available to providers reporting to the 

system, and many specific research studies or county initiatives have included training for 

providers and have assessed compliance (Rawson and Crevecouer, 2005; Urada et al., 2010; 

Breslow and Clayton, 1993).

Treatment program staff entered information on medication or treatment type, individual 

demographic, drug use and other information at admission. At discharge, staff classify 

disposition of the episode as (completed treatment/recovery plan; left before completion, 

with satisfactory progress; left before completion, with unsatisfactory progress, or referred 

or transferred for further treatment). Discharge records are filed for methadone 

detoxification when the participant has missed appointments for ≥3 consecutive days 

without notifying the program, or in MMT, when the participant has missed appointments 

for ≥14 days without notifying the program.

Successive treatment episodes were merged when discharge and subsequent admission dates 

were within the 3- and 14-day discontinuation thresholds for detoxification and maintenance 

episodes, respectively, however detoxification episodes directly preceding maintenance 

episodes (ie. discharge within 3 days of maintenance treatment initiation) were not merged 

as transition from detoxification into a maintenance program can be considered a successful 

outcome and was thus an explicit point of analysis. The earliest available admission and 

latest available discharge status records of episodes consolidated from >1 treatment episode 

records were used. Otherwise, discharge dates were imputed if records were not available 

for episode t, but a subsequent episode t+1 was later initiated; in this case we assumed a 

discharge date of (episode start date(t+1) – 14) for episode t. Alternately, we assumed the 

population median durations of detoxification and maintenance episodes in sensitivity 

analysis.

2.3 Measures

2.3.1 Dependent variables—For detoxification episodes, the primary outcome was 

(reported) patient status at episode discharge. A detoxification episode was classified as 

‘successful’ if treatment program staff classified the episode as “successful completion” or 

“left treatment early but with satisfactory progress”. Alternate classifications of success 

were tested in sensitivity analysis. Detoxification episodes were classified as unsuccessful if 

no discharge status records were available. For maintenance episodes, the primary outcome 

was the duration of treatment calculated as the difference of the discharge and admission 

dates. Maintenance episodes ongoing after March 16th, 2012 were considered censored.
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2.3.2 Independent variables—We hypothesized that individual demographics, drug use 

characteristics, and characteristics of the treatment episode, facility and county influenced 

the selected treatment outcomes. Demographics and drug use characteristics included age, 

gender, ethnicity, primary drug of abuse (heroin versus prescribed opioids), primary drug 

use frequency, secondary drug of abuse (none; other opioid; stimulant; alcohol or 

marijuana), education, labour force status, and referral source (individual choice or 

otherwise).

Otherwise, we constructed a series of covariates indicating the number of detoxification and 

MMT episodes. Among those accessing MMT, a variable was created to indicate whether an 

individual had <2 or ≥2 successive detoxification episodes prior to the current MMT 

episode.

Using the reported Provider ID field in the study database, we constructed an additional 

covariate to capture the annual volume of treatment episodes within each site in a given 

calendar year. This annualized facility-specific measure for opioid treatment volume was 

categorized into quartiles according to the empirical distribution of the episodic dataset. 

Finally, using the patient-level county field in the admission records, we linked a county-

level covariate capturing the unemployment rate in a given calendar year. Once again, this 

annualized, county-specific measure was categorized into quartiles. A linear time trend 

variable was also included to capture the underlying trend in treatment outcomes over time.

2.4 Data Analysis

Our analysis was executed in three steps. First, the characteristics of clients recording a 

treatment episode were summarized by calendar year and plotted to present changes in 

individual demographic and drug use characteristics as well as aspects of treatment delivery 

and treatment outcomes during the 20-year study period.

Second, we aimed to determine the effect of repeated attempts at detoxification treatment on 

the probability of successful detoxification, controlling for the individual, provider and 

geographic covariates described above. A multivariate logistic regression analysis was 

executed to test this relationship. The model was fitted using generalized linear mixed 

modelling, specified with a binomial distribution and log link function (Therneau and 

Grambsch, 2000). We also estimated the effects of repeated attempts at maintenance 

treatment, as well as the effects of prior detoxification treatment episodes, on the duration of 

maintenance treatment, adjusting for the covariate set described above. The model was fitted 

using Cox proportional hazards frailty models (Raudenbush and Bryk, 2003). Both 

techniques account for intra-individual correlation across repeated detoxification and 

maintenance episodes, respectively, and capture unmeasured confounding which is fixed 

over time (Nosyk et al., 2013). Due to the large number of observations, models were 

executed on random samples of the study population, with sample sizes informed 

empirically.1

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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Finally, there is likely a level of subjectivity and heterogeneity in reporting standards, both 

cross-sectionally and longitudinally, in the classification of successful completion of 

detoxification. The California opioid treatment guidelines and other sources have suggested 

that success in opioid detoxification should be defined by subsequent linkage to MMT 

(Stephenson, 2008). In contrast, treatment-re-initiation following unsuccessful detoxification 

can be considered evidence of drug relapse. We therefore estimated the time-to-treatment 

(any treatment and MMT only, respectively) initiation following successful and 

unsuccessful detoxification, comparing these durations using the Wilcoxon rank sum test. 

Analyses were executed using SAS version 9.3 and R, version 5.1 statistical software 

packages.

3. RESULTS

3.1 Study population

Over 21 years of observation, 237,709 unique individuals accounting for 885,971 treatment 

episodes were captured; 95,427 individuals accessed only detoxification (192,252 episodes, 

30.2% of all episodes) and 142,282 individuals accessed MMT (693,719 episodes, 39.0% of 

which were MMT episodes). Over 70% of the ‘detoxification only’ cohort initiated 

treatment before 2002, while 60.1% of the ‘ever maintenance’ cohort initiated treatment 

post-2002 (Table 1). Those accessing MMT were older, more likely to be white and male, 

and less likely to be daily users (a figure attributable to those detoxifying prior to entering 

maintenance treatment). For those ever accessing MMT, 12.1% had four or more 

maintenance episodes, while 7.8% had ten or more detoxification episodes, compared to 

2.3% among those accessing only detoxification.

3.2 Treatment modalities and outcomes

Individuals had a median 2 (IQR:1-4) opioid treatment episodes during the study period. 

The annual number of new admissions peaked in 1994 (70,364) and fell to 21,021 in 2010; 

within these years, detoxification admissions fell from 83.7% to 40.5% (Table 2). Rates of 

successful detoxification ranged from 26.8 to 34.5% in the CADDS-era, and 44.6% - 54.6% 

in the CalOMS- era. Retention rates in MMT at 3 and 12 months were 75.9% and 41.8%, 

respectively, in 2010, changing little over time.

3.3 Changes in client demographics and drug use patterns

Admissions of individuals under 30 rose from 18.9% in 2003 to 33.1% in 2012 (Figure 1, 

Panel A). Otherwise aging of the large 30-39 year old age cohort, comprising 48.0% of all 

admissions in 1991, is observed through two decades; 40-49 year olds comprised 38.8% of 

all admissions in 2001 and 50-59 year olds comprised 29.1% of all admissions in 2008. The 

ethnic mix of clients presenting for opioid treatment has changed over time, with blacks 

comprising a growing proportion of those admitted (Figure 1, Panel B). The majority of 

clients have been unemployed or out of the labour force (Figure 1, Panel C). A growing 

proportion reported having a medical disability (rising to 20.2% in 2012; Figure 1, Panel D).

Further, a growing proportion of individuals presenting for opioid treatment reported 

prescribed opioids as their primary drug of abuse (Figure 2, Panel A), increasing from 3.1% 
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in 2001 to 25.0% in 2012. This shift has coincided with changes in self-reported drug use 

frequency; while daily use (≥25 days in the past 30) remains by far the most common, rates 

of less-than-daily use have risen to 19.7% in 2012 (Figure 2, Panel B).

Finally, the proportion of MMT entrants with 1 or ≥2 detoxification attempts reached a high 

of 66.5% in 1994, decreasing thereafter. 30.1% of those accessing MMT in 2011 did so 

following at least one detoxification episode (Figure 3).

3.4 Analyses on the probability of successful detoxification

Multiple regression analysis on the adjusted odds of successful detoxification among those 

never accessing MMT was presented in Table 3. The adjusted odds of successful 

detoxification decreased with each successive attempt; individuals’ second detoxification 

attempt was 32% less likely to be successful than their first, (odds ratio:0.679; 95% 

confidence interval: (0.610,0.755)), their third was 44% (0.557(0.484,0.641)) less likely to 

be successful than their first, and so forth.

The adjusted odds of success were lowest among young (under 30) and hispanic individuals 

were less likely to succeed than white. Primary users of POs were nearly 85% more likely to 

succeed than heroin users (1.843(1.558,2.181)). Those reporting secondary use of other 

opioids and alcohol or marijuana had higher odds of successful detoxification. Furthermore, 

individuals treated in higher-volume treatment centres had lower odds of success. Sensitivity 

analysis on the classification of successful detoxification demonstrated the robustness of the 

key findings.

3.5 Analyses on the duration of maintenance treatment

Multiple regression analysis on the hazard of MMT discontinuation in repeated treatment 

attempts was presented in Table 4. Later subsequent attempts at MMT increased in duration 

(2nd attempt: hazard ratio:0.961; 95% confidence interval:(0.950,0.989) vs. 1st attempt; 3rd 

attempt:0.959(0.934,0.985); ≥4th attempt:0.943(0.0.917,0.970)). Ever having successful 

detoxification was associated with longer subsequent MMT durations (0.862(0.845,0.879)). 

Having ≥2 immediate prior attempts at detoxification was associated with slightly longer 

subsequent MMT episodes (0.971(0.952,0.991)).

Older age, female gender, full-time employment and no criminal justice system involvement 

was associated with longer treatment durations, while concurrent stimulant abuse was 

associated with shorter MMT durations. Primary PO users had significantly longer treatment 

episodes, while poly-opioid use (heroin and PO) was also associated with longer treatment 

durations (0.947(0.909,0.987)). Daily use had among the strongest negative impact on 

treatment duration (1.492(1.460,1.525)). Individuals receiving treatment at higher-volume 

treatment centres had significantly shorter MMT durations, while individuals receiving 

treatment in counties with the highest unemployment rates also had significantly shorter 

maintenance treatment durations, controlling for other factors. Sensitivity analyses using 

different definitions for imputed MMT episodes (N=24,368, 2.8%) had little impact on 

coefficient estimates.
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3.6 Time to treatment re-initiation following detoxification

From a total of 627,687 detoxification treatment episodes, 515,555 (82.1%) were followed 

by treatment re-admission. Among these episodes, those successfully and unsuccessfully 

completing detoxification had no statistically significantly difference in time to treatment re-

entry, with a median of 45 days (IQR: 13-165) vs. 41 days (12-171); p=0.298. Time to 

maintenance treatment initiation was not significantly different between those successfully 

and unsuccessfully detoxified (median: 13 days (1-92) vs. 9 days (1-95); p=0.075), however 

the proportion of those accessing maintenance treatment within 14 days of detoxification 

was lower (successful detoxification: 51.3% vs. unsuccessful detoxification: 55.3%; 

p<0.001). From a total of 627,687 detoxification treatment episodes observed during follow-

up, only 126,761 (20.2%) were followed by admission into maintenance treatment, and only 

68,282 (10.9%) were re-admitted into MMT within 14 days.

4. DISCUSSION

This study has revealed high, but decreasing rates of detoxification treatment for opioid 

dependence in California during the study period and decreasing odds of success in repeated 

attempts at detoxification for those never accessing MMT. Detoxification had a modest 

positive effect on subsequent MMT retention; however time to treatment re-entry was 

similar following successful vs. unsuccessful detoxification episodes, and a low proportion 

of clients transitioned to MMT following detoxification. Nonetheless, utilization of MMT 

increased from a low of 13% of all treatment episodes in 1994 to 58% in 2011.

Our findings on the effect of detoxification on subsequent MMT durations need to be 

interpreted carefully. First, the results only apply to those subsequently entering 

maintenance treatment; those not doing so may have relapsed to regular use, thus being 

exposed to a starkly elevated risk of mortality (Degenhardt et al., 2009, 2011). Second, the 

pattern of increasing durations of treatment in repeated attempts is consistent with results on 

MMT durations within this study, as well as in at least one other setting internationally 

(Nosyk et al., 2013), and further reinforces the characterization of ‘recovery’ from opioid 

dependence as a recurrent event process (Volkow and Montaner, 2011). That this pattern 

does not hold for success in repeated detoxification may indicate that this treatment 

modality, delivered in isolation of MMT, contributes little to the process of recovery 

(O’Connor, 2005).

These findings are directly relevant to current policies for the treatment of opioid 

dependence in California and throughout the US. The state requirement for two unsuccessful 

detoxification attempts prior to MMT entry is questionable practice given the increased risk 

of mortality at treatment induction and directly following discontinuation; that treatment 

programs now seldom follow these guidelines further weakens the case to maintain them. 

While patient demand for detoxification will likely remain, we have previously made the 

case for an informed consent process to educate clients of the inherent risks of detoxification 

(Nosyk et al, 2013). Our findings on the diminishing outcomes of detoxification treatment in 

subsequent attempts (and, alternately, improving retention in MMT in subsequent attempts) 

supports this recommendation.
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Current clinical practices may be influenced by funding restrictions, and treatment outcomes 

may be influenced by the level of out-of-pocket payment attributable to the client. While 

individual-level data on funding source and level of co-payment was not available, 

California facilities are far more likely to charge on a sliding fee scale (86.8% of facilities) 

compared to national figures (51.1%), while a lower percentage of facilities offered no-

charge treatment to those unable to pay (27.9% vs. 33.4%). Private, for-profit clinics were 

also more common in California than elsewhere in the US (64.3% vs. 49.3% nationally; 

SAMHSA, 2011). While a continuation of the trend towards greater utilization of MMT may 

result in increased costs to the healthcare system, sustained retention in treatment has been 

shown to reduce the costs of acquisitive crime and may avert potential health care costs 

attributable to infectious diseases like HIV and Hepatitis C (Alter and Liang, 2012; US Food 

and Drug Administration, 2002). As a result, prior studies have shown MMT to be highly 

cost-effective, if not cost-saving (Nosyk et al., 2012; Zaric et al., 2000; Rosenblum et al., 

2003). Further research is required to quantify the cumulative effects of repeated 

detoxification, compared to the current standard of care (MMT) in terms of morbidity, 

mortality, and incremental costs to society.

Several other findings from the analyses were noteworthy. First, both success rates in 

detoxification and durations of MMT were substantially greater for PO users. This is 

consistent with prior studies (Moore et al., 2007; Faggiano et al., 2003), and must be viewed 

as quite a positive finding given the increased prevalence of PO abuse (California Alcohol 

and Drug Programs, 2012). Second, compared to mono-drug use, secondary use of other 

opioids and marijuana or alcohol was associated with better detoxification and MMT 

outcomes. Marijuana and alcohol had a similar effect in a previous study on durations of 

opioid abstinence (Zarkin et al., 2005). On the other hand, stimulant use had a negative 

effect on maintenance treatment outcomes. While we don’t observe use during treatment, it 

is plausible that users substitute other drugs during opioid agonist treatment, which may 

improve or diminish the likelihood of success in treatment depending on the substance. PO 

and heroin co-use is less understood. Heroin users may also use POs to treat chronic pain 

(Jones, 2013), while primary PO users may transition to heroin use (Andrews et al., 2014); 

the former hypothesis may be consistent with our findings.

Our analysis had several key limitations. First, there was a potential for conflated drug 

treatment records across individuals with a common unique personal identifier used in our 

study. While some degree of misclassification is inherent in using administrative databases 

for research purposes, we implemented a number of decision rules to minimize database 

errors, with methodology and results provided in the supplementary material2. Rates of 

censorship of maintenance episodes were low throughout the study period, suggesting 

limited potential for biased outcomes. We have documented our procedures for data linkage 

extensively3 in the interest of limiting potential for incorrect linkage. Second, treatment 

outcomes, and particularly the classification of successful detoxification within the 

databases, were not validated. To this end, we considered the time to treatment re-initiation 

and MMT linkage following detoxification as alternate outcomes. Third, medication dosage 

2Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
3Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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and other aspects of treatment occurring during the treatment episode (such as adherence to 

counselling services and ongoing drug abuse), were not observed in our database. 

Medication dosage is consistently associated with longer durations of maintenance treatment 

(Peles et al., 2006; Volkow and Montaner, 2011); while this omission likely confounded our 

results to some degree, the observed directions of effect were as hypothesized. Our data 

source only captured treatment provided at publicly-funded DTCs in California. As such, 

our study did not capture state-level variation in regulations that stipulate aspects of opioid 

treatment. Drug use was based on patient self-report and was not verified via urine testing. 

Also, we did not examine treatment episodes of individuals accessing office-based 

buprenorphine treatment. Buprenorphine was offered in a very small proportion of treatment 

episodes in our study sample (N=1,100;0.1%); exclusion of these episodes in an additional 

sensitivity analysis had no impact on primary results. It is unclear the extent to which 

individuals using DTCs transition to office-based buprenorphine treatment and vice-versa; 

in general, utilization and outcomes of office-based treatment with buprenorphine are under-

studied. It has been suggested that office-based providers service a distinct population of 

generally higher socioeconomic status (Andrews et al., 2014). Finally, the long-term 

outcomes of treatment, including morbidity, mortality and criminality are beyond the scope 

of this manuscript, and the subject of future inquiry within this patient population.

Using a large-scale and long-running data system, our study has revealed high utilization 

and poor outcomes of opioid detoxification despite the well-known limitations of this 

treatment modality. In an era of fiscal austerity and of health care reform, the impact of such 

sub-optimal practices requires closer consideration, in the interest of maximizing the 

economic and public health benefits of treatment for opioid dependence.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Temporal trends in demographic characteristics of clients entering treatment, by calendar 

year.

*2012 figures represent the period: 01/01/2012-03/31/2012
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Figure 2. 
Temporal trends in drug use characteristics of clients entering treatment, by calendar year.

*2012 figures represent the period: 01/01/2012-03/31/2012
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Figure 3. 
The proportion of maintenance treatment entrants with prior attempts at detoxification 

treatment: 1991-2012.
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Table 2

Client Characteristics at treatment initiation

Detoxification only Ever accessed MMT Total

[N=95,427 individuals] [N=142,282 individuals] [N=237,709 individuals]

Calendar year of initiation, %

 1991-1996 44.7 19.4 29.8

 1997-2001 27.8 20.5 23.5

 2002-2006 14.8 23.8 20.1

 2007-2012 12.7 36.3 26.6

Gender, %

 Male 70.3 62.4 65.6

 Female 29.7 37.6 34.4

Age at admission, %

 < 18 0.28 0.15 0.20

 18 - 30 23.5 16.1 19.1

 30 - 40 34.1 27.1 29.9

 40 - 50 29.5 32.9 31.5

 ≥ 50 12.6 23.8 19.3

Race/Ethnicity, %

 White 50.5 56.5 54.1

 Black 12.6 11.1 11.7

 Hispanic 31.1 26.1 28.1

 Other 5.8 6.3 6.1

Educational attainment, %

 Less than High School 36.3 35.8 36.0

 High School/Equivalent 63.7 64.2 64.0

Age at first use, %

 < 16 13.9 16.4 15.4

 16 – 30 67.9 67.7 67.8

 ≥ 50 18.3 15.9 16.8

Primary drug type, %

 Heroin 92.4 87.0 89.1

 Other 7.6 13.0 10.9

Frequency of primary drug use, %

 Daily 94.5 75.6 83.2

 Not daily 5.5 24.4 16.8

Secondary drug problem type, %

 Methamphetamine or cocaine 25.4 21.8 23.3

 Alcohol 5.6 5.7 5.7

 Marijuana 2.6 2.9 2.8
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Detoxification only Ever accessed MMT Total

[N=95,427 individuals] [N=142,282 individuals] [N=237,709 individuals]

 Heroin 0.5 1.0 0.8

 Other 4.1 6.9 5.8

 None 61.8 61.6 61.7

Criminal justice involvementa, %

 Yes 13.4 14.5 14.1

 No 86.1 85.5 86.0

Labor Force Status, %

 Unemployed, out of labor force 71.2 72.6 72.0

 Employed (full- time) 20.6 18.8 19.5

 Employed (part- time) 8.2 8.7 8.5

Referral source, %

 Self 91.5 89.0 90.0

 Other 8.5 11.0 9.8

Number of detoxification episodes, %

 0 0 36.3 21.7

 1 64.3 18.5 36.9

 2 – 5 29.4 28.1 28.6

 6 – 9 4.1 9.3 7.2

 10+ 2.3 7.8 5.6

Number of maintenance episodes, %

 0 100 0 40.1

 1 0 58.3 34.9

 2 – 3 0 29.6 17.7

 4+ 0 12.1 7.2

Length of treatment, mean (median) days 262.7 (20.0) 1616.3 (752.0) --

Number of episodes at provider, mean (median) 931.1 (790.0) 623.3 (441.0) --

Unemployment rate, mean (median) 0.078 (0.069) 0.079 (0.070) --

a
Includes, probation, parole, awaiting charges, incarceration, court-mandated treatment admission.
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Table 3

Results of multiple regression analyses on the probability of successful detoxification treatment

AOR 95% CI

Detoxification treatment attempt (vs. 1st attempt): 2nd attempt 0.679 0.610 0.755

 3rd attempt 0.557 0.484 0.641

 4th attempt 0.526 0.445 0.622

 5th attempt 0.407 0.334 0.497

 ≥6th attempt 0.339 0.288 0.399

Prior successful Detoxification (vs. None) 2.284 1.996 2.613

Calendar year 1.011 1.002 1.020

Gender (vs. Female): Male 0.897 0.824 0.977

Age at admission (vs. <30): 30 – 39 1.004 0.908 1.111

 40 – 49 1.166 1.048 1.298

 ≥ 50 1.325 1.152 1.522

Race/Ethnicity (vs. White): Black 1.007 0.892 1.137

 Hispanic 0.907 0.829 0.992

 Other 0.874 0.741 1.031

Education (vs. <High School): High school or greater 0.991 0.914 1.074

Labor Force Status (vs. full-time employment): part-time 0.903 0.782 1.042

 Unemployed, out of labor force 1.115 1.018 1.221

Current criminal justice involvement* (vs. none) 1.005 0.905 1.116

Age at first use: 16-30 (vs. <16) 0.996 0.894 1.111

 ≥ 30 1.046 0.915 1.197

Primary Drug of abuse: Prescribed opioids (vs. Heroin) 1.843 1.558 2.181

Frequency of primary drug use (vs. non-daily): Daily 0.721 0.608 0.855

Secondary Drug of abuse: Alcohol/Marijuana (vs. None) 1.320 1.161 1.502

 Opioid 1.222 1.001 1.492

 Stimulants 1.005 0.924 1.092

Provider treatment volume (vs. 1st quartile): 2nd quartile 0.653 0.590 0.723

 3rd quartile 0.658 0.592 0.733

 4th quartile 0.671 0.598 0.752

Unemployment rate (vs. 1st quartile): 2nd quartile 1.106 0.999 1.224

 3rd quartile 0.822 0.736 0.919

 4th quartile 0.844 0.760 0.938

AOR: Adjusted Odds Ratio; 95% CI: 95% confidence interval. Bold indicates null hypothesis of no statistically significant effect is rejected at 
alpha = 0.05.
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Table 4

Result of multiple regression analyses on the time-to-discontinuation of MMT

AHR 95% CI

Maintenance treatment attempt (vs. 1st attempt): 2nd attempt 0.961 0.950 0.989

 3rd attempt 0.959 0.934 0.985

 ≥4th attempt 0.943 0.917 0.970

Prior successful detoxification (vs. None) 0.862 0.845 0.879

≥ 2 prior detoxification episodes (vs. None) 0.971 0.952 0.991

Calendar year 1.008 1.006 1.010

Gender (vs. Female): Male 1.224 1.200 1.248

Age at admission (vs. <30): 30 - 39 0.866 0.843 0.889

 40 – 49 0.717 0.698 0.737

 ≥ 50 0.589 0.571 0.608

Race/Ethnicity (vs. White): Black 1.072 1.031 1.105

 Hispanic 1.053 1.040 1.075

 Other 0.956 0.921 0.993

Education (vs. <High School): High school or greater 1.015 0.996 1.034

Labor Force Status (vs. full-time employment): part-time 1.070 1.035 1.105

 Unemployed, out of labor force 1.053 1.030 1.076

Current criminal justice involvement* (vs. none) 1.133 1.109 1.158

Age at first use: 16-30 (vs. <16) 1.023 0.991 1.046

 ≥ 30 1.107 1.072 1.142

Primary Drug of abuse: Prescribed opioids (vs. Heroin) 0.755 0.730 0.781

Frequency of primary drug use (vs. non-daily): Daily 1.492 1.460 1.525

Secondary Drug of abuse: Marijuana/Alcohol (vs. None) 1.025 0.995 1.056

 Opioid 0.975 0.940 1.011

 Stimulant 1.109 1.087 1.132

Provider treatment volume (vs. 1st quartile): 2nd quartile 1.068 1.043 1.094

 3rd quartile 1.194 1.165 1.223

 4th quartile 1.252 1.219 1.286

Unemployment rate (vs. 1st quartile): 2nd quartile 1.046 1.022 1.070

 3rd quartile 1.022 0.999 1.046

 4th quartile 1.125 1.098 1.153

AHR: Adjusted Hazard Ratio; 95% CI: 95% confidence interval.
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