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Abstract

Introduction—This paper describes methamphetamine (MA) use patterns, specifically duration 

of continuing abstinence (“time to relapse”) for periods averaging 5 years post-discharge from 

treatment for MA use, and the relationship with selected user and treatment characteristics.

Methods—A sample of 350 treatment admissions from a large county substance use disorder 

(SUD) treatment system was randomly selected (within gender, race/ethnicity, treatment modality 

strata). Retrospective self-report data are from natural history interviews (NHI) conducted 

approximately 3 years after treatment and a follow-up 2-3 years later. Relapse is defined as any 

use of MA with time as the number of months of continuous MA abstinence after treatment 

discharge until relapse. This outcome was constructed from a monthly MA use timeline using NHI 

data. A Cox model was used to examine time to relapse and predictors.

Results—Sixty-one percent of the sample relapsed to MA use within 1 year after treatment 

discharge and 25% during years 2-5. Significant protective factors predicting longer time to 

relapse included having experienced serious MA-related psychiatric/behavioral problems (hazard 

ratio [HR]=0.75, p=0.027), longer duration of the index treatment episode (HR=0.93, p=0.001), 

and participating in self-help or other treatment during the post-treatment abstinence 

period(HR=0.29, p<0.001); risk factors for shorter time to relapse included having a parent with 
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alcohol and/or drug use problems (HR =1.35, p=0.020) and involvement in MA sales (HR=1.48, 

p=0.002).

Conclusions—Results contribute a long-term perspective on patterns of MA use following 

treatment and support a need for early post-treatment and long-term continuing care and relapse- 

prevention services.
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methamphetamine; relapse; continuing abstinence; long-term follow-up; Cox regression; Natural 
History Interview

1. Introduction

Methamphetamine [MA] is the primary drug of the class of amphetamine-type substances 

ranking second in world-wide illicit drug use after cannabis; notably, MA is the primary 

illicit drug threat in Asia (UNODC, 2011, 2012). MA use increased dramatically in the U. S. 

from 1990 to about 2005-7, by which time MA accounted for substantial proportions of 

substance use disorder (SUD) treatment admissions in several states (e.g., 35% of California 

SUD admissions in 2007; Maxwell and Brecht, 2011; Rawson et al., 2008; SAMHSA, 1996, 

2009, 2013). Chronic MA use is linked to significant public health, legal, and environmental 

problems, as well as medical, psychiatric and cognitive deficits (Dean et al., 2013; Gonzales 

et al., 2010; Meredith et al., 2005).

Accumulating evidence supports short-term effectiveness of treatment for MA use, e.g., 

during treatment and up to 1-2 years post-treatment (Anglin et al., 2007; Brecht et al., 2006; 

Brecht and Urada, 2011; Glasner-Edwards et al., 2008; Hillhouse et al., 2007; Hser et al., 

2005; Roll et al., 2006; Shoptaw et al., 2008). A few reports have examined MA abstinence 

patterns for longer post-treatment periods (Rawson et al., 2002 [2-5 years post-treatment]; 

Marinelli-Casey et al. reported in Calabria et al., 2010 [3 years]; McKetin et al., 2012 [3 

years]). These studies suggest that treatment effects decline over time, as measured by MA 

use status. However, there is not yet a comprehensive literature on patterns of continuing 

abstinence and relapse for even longer post-treatment follow-up durations. The current study 

contributes to filling this gap by examining continuing MA-abstinence and time to relapse 

for a period averaging five years following treatment for MA use.

While few data exist on MA use patterns for long post-treatment periods, long-term 

treatment outcome studies for users of other substances provide a context for the current 

study (cf., Calabria et al., 2010 for a review of 15 prospective studies with 3-33-year follow-

up). Continuing abstinence declines over time (Gossop et al., 2000, 2003; Ribeiro et al., 

2007; Simpson et al., 1999, 2002), with early periods of abstinence predicting later and 

continuing abstinence (Weisner et al., 2003; Mertens et al., 2012; Dennis et al., 2007).

Most studies of post-treatment substance use patterns are based on snapshots of use status 

(e.g., during past month, past year, etc.) at specific time points (e.g., one year post-treatment, 

3 years), allowing an overview of patterns but often not providing detail on duration of 

continuing abstinence or specific timing of relapse to support development of appropriately 

timed continuing care. For example, Hser et al. (2003) provided informative results showing 
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10-15% of MA users reporting MA use in each of 12 months following treatment admission, 

but these results did not track individuals' continuous periods of abstinence. Use of natural 

history data has supported more detailed temporal perspectives on substance use patterns for 

heroin and cocaine (Hser, 2007; Grella and Lovinger, 2011). The current study uses natural 

history data (see Methods section) to examine duration of continuing abstinence (or time to 

relapse) following treatment.

To contribute to a broader picture of MA-use patterns following treatment for MA use, the 

current study describes MA abstinence and time to relapse for a period averaging 60.5 

months following discharge from “treatment as usual” in a large county SUD treatment 

system, and examines predictors. A Cox regression approach is used to model time to 

relapse with selected predictors from domains including demographics and background, MA 

use history and behaviors, and SUD treatment characteristics. The current study provides 

results which may be important in identifying both the timing of and risk factors for relapse 

to MA use, which, in turn, can contribute to the content and timing of continuing care.

2. Methods

2.1 Participants

A study of the natural history of MA use provided data for a sample of MA-using clients 

admitted to the publicly funded Los Angeles County SUD treatment system. A random 

sample (within gender, ethnicity, modality [outpatient, residential] strata) of admission 

records was selected from the California Alcohol and Drug Data System, primarily from 

1996. Seventy-five percent of these admissions were located and 76% of those located were 

interviewed, yielding a sample size of 350 for the current analysis (Brecht et al., 2004; von 

Mayrhauser et al., 2002). In the current paper, MA abstinence/relapse patterns are examined 

following discharge from this index [sampled] episode.

The initial interview (n=350) occurred approximately three years after the index episode. A 

follow-up interview was conducted with 277 of the analysis sample (79% follow-up rate) 

2-4 years later. Data from the index episode admission records allowed limited comparison 

of the analysis sample vs. those originally sampled but not in the analysis sample (e.g., not 

located or interviewed/died/incomplete data). This comparison showed no significant 

differences in education, age of first MA use, age at index episode admission, number of 

prior treatment episodes, employment status, whether homeless, pregnant, or under legal 

supervision. Examination of the n=350 analysis sample by follow-up status (277 with a 

follow-up interview vs. 73 without) also found no significant differences in the predictors 

considered in the current study.

2.2 Instrument

Subjects were interviewed using the Natural History Interview (NHI) protocol. This face-to-

face interview included questions on sociodemographic and background factors, substance 

use, criminal behaviors, and physical and mental health. It also collected detailed life-course 

data on use of selected substances and treatment utilization beginning at age 14. The NHI 

has been used for over 30 years in substance abuse research (Hser, 2007; McGlothlin et al., 

1977; Nurco et al., 1975). The interviewer works closely with the respondent, using 
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corroborative information and memory aids (e.g., major life and historical events) to 

optimize recall. Reliability has been supported in previous studies (Anglin et al., 1993; 

Murphy et al., 2010). Reliability was also supported in the current study: 1) acceptable 

levels of agreement for self-reported current/recent MA use and urinalysis (88% in the first 

interview); and 2) differences < .08 in measures of association between MA use in the past 

year as recalled from two perspectives (from proximal recall in the year preceding the initial 

interview and distal recall for the same year recalled from the second interview) with the 

potential predictors for the current study. Self-reports of substance use have also been found 

to be acceptably reliable in other studies (Brigham et al., 2008; Denis et al., 2012; Fals-

Stewart et al., 2000).

2.3 Variables

The primary outcome variable for this analysis is number of months of continuous MA 

abstinence following discharge from the index treatment episode (also termed “time to 

relapse). Abstinence was defined as no use of MA in each month. The outcome variable was 

calculated from a monthly timeline of self-reported MA use constructed from participants' 

reports (NHI) of MA use frequency and changes in frequency. MA use status during specific 

months is also described (during month 12, 24, 36, 48, and 60 following treatment 

discharge), since this status description has been a more typical outcome measure in long-

term follow-up studies that may not collect more detailed substance use histories.

Selected predictors represent broad domains potentially impacting post-treatment substance 

use. Since less research is available on predictors of post-treatment MA use patterns, some 

cited references come from studies of other drugs. Note also that research support has often 

been inconsistent for many potential predictors. Data for predictors for the current analysis 

are self-report, most from the initial interview (NHI); data for post-treatment continuing care 

participation were from both interviews.

Socio-demographics included gender (Grella et al., 2008; Hser et al., 2003; Walitzer and 

Dearing, 2006); ethnicity (Grella and Joshi, 2003; Hser et al., 2006); education 

(dichotomized to 0=less than high school education, 1=high school/GED or higher; Brecht 

et al., 2006; Jaffe et al., 2012); and percentage of months employed during the two years 

preceding treatment admission (Adamson et al., 2009; Hser et al., 2007). An indicator of 

childhood family context included parental drug/alcohol problems (yes=1, no=0; Chassin et 

al., 2004). Other potential vulnerabilities included psychological comorbidity defined as 

ever diagnosed (self-reported) with major mental illness (1=yes, 0=no; Hillhouse et al., 

2007; Hser et al., 2007; McKay et al., 2002) and early (before age 15) sexual abuse (1=yes, 

0=no; Boles et al., 2005; Grella and Joshi, 2003).

Drug use and MA-related characteristics included young age of onset of MA use (1=younger 

than 16 years, 0=16 or older; Brecht et al., 2000; Sharma et al., 2012); any intravenous drug 

use in lifetime (1=yes, 0=no; Rawson et al., 2007); ever having sold MA (1=yes, 0=no; 

Brecht et al., 2000); the average number of days per month using MA during the two years 

preceding treatment (Adamson et al., 2009; Hillhouse et al., 2007); and having experienced 

three specific serious problems (paranoia, hallucinations, violent behavior) perceived as 

resulting from the participant's MA use (Brecht et al., 2006).
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Treatment (index episode) characteristics included age at admission (Anderson et al., 2007; 

Brecht et al., 2006), type of treatment (1=residential vs. 0=out-patient; Prendergast et al., 

2002), legal or criminal justice system pressure for admission (1=yes, 0=no; Perron and 

Bright, 2008), and number of months in the index episode (Brecht et al., 2000; Hser et al., 

2007). A post-treatment measure indicated subject participation in self-help or other SUD 

treatment following discharge from the index episode and prior to relapse (1=yes, 0=no; 

Gossop et al., 2007; Grella et al., 2010; Kissin et al., 2003; Witbrodt et al., 2012).

Note that two predictors were dichotomized for analysis. Education in our study was 

originally an 8-category ordinal variable, not normally distributed. Since an earlier study of 

2-year treatment outcomes had found that a collapsed coding (<high school vs. high school 

completion) captured a relationship with outcomes (Brecht et al., 2005), current analysis 

used this simplified coding. While early/adolescent substance use onset has been related to 

development of SUD (Chen et al., 2009), use of a standard age cutoff for early onset has not 

been consistent in the literature, but often ranges from 15 to 17 years (Hser, 2007; Chen et 

al., 2009). We selected the middle of this range for dichotomizing age of onset of MA use. 

Using different age cutpoints (14-18) did not appreciably change results.

2.4 Data Analyses

The outcome measure used self-report data from initial and follow-up NHI to maximize the 

duration of reported MA history following discharge from the index treatment episode. 

Seventy-three subjects did not have a second interview, thus having shorter histories 

(average 39 months vs. 66 for those with both interviews). However, all 350 subjects were 

included in the current analysis. The average post-treatment follow-up period was 60.5 

months (sd=14.8); 93% had follow-up periods of 36 months or more, 80% had 48 months or 

more, 59% had 60 months or more. The variation in length of MA-use history was handled 

as right-censoring; each subject was considered in the time-to-relapse analysis up to the end 

of his/her observation period or to relapse, whichever occurred first. Note that a majority of 

subjects, even those with shorter observation periods, relapsed within their observed follow-

up, thus contributing full information to the relapse analysis. As noted in the Participants 

section, those with and without a second interview did not differ significantly on any of the 

selected predictors. The primary analysis is based on probabilities of relapse conditional on 

being observed. In descriptive results, we report two sets of percentages for abstinence 

durations: 1) unconditional, as percentages of the total sample (n=350); and 2) conditional 

on having at least the specified duration of follow-up (e.g. 5-year abstinence as a percentage 

of the n=206 who had at least five years of follow-up duration).

To avoid dropping two predictors because of one missing value for each, imputed values 

were computed as the average for the subject across 10 multiply-imputed data sets using the 

EM algorithm in SAS PROC MI and substituted for the two missing values (Janssen et al., 

2010). Analyses did not include adjustment for subjects nested within treatment program 

because preliminary analyses calculated a very small intraclass correlation of <.001.

A Cox proportional hazards model examined time to relapse to MA use and predictors. 

Because the study was not a randomized clinical trial with pre-specified hypotheses, we 

adopted a model-building analysis approach (Hosmer and Lemeshow, 2000). A preliminary 
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step estimated univariate models identifying variables with little relationship, to optimize 

parsimony and reduce shrinkage in a multivariable model (Parmar and Machin, 1996; 

Steyerberg et al., 2000). Four predictors with p>.65 were dropped from further 

consideration: race/ethnicity, early sexual abuse, serious mental illness, treatment modality. 

A multivariable Cox model was then estimated with the remaining 13 predictors (called the 

“full model”; detailed results not presented in this paper). A parsimonious (“reduced”) 

model was estimated with only the subset of variables with p<.20. The assumption of 

proportional hazards was supported for the reduced model (p=.995). Additional survival 

curves for specific subgroups of subjects are also presented. Sensitivity analyses examined 

the robustness of results across several scenarios as described briefly in supplementary 

material1; results indicated substantial robustness of results.

3. Results

3.1. Sample Description

The sample was demographically diverse: 56% male, 44% female; 17% African-American, 

30% Hispanic, 47% non-Hispanic White, 7% other and/or mixed race/ethnicity (see Table 

1). The sample displayed potential vulnerabilities from childhood/adolescence/early 

adulthood: 56% reported parents with drug and/or alcohol problems; 32% had less than a 

high school education. Employment (part- or full-time) was low during the two years before 

the index treatment episode (averaging 29% of the 24 month-period). Past or present 

diagnosis of severe mental illness was self-reported by 19%; 33% had experienced sexual 

abuse before age 15.

MA use was initiated by 30% of the sample before age 16; 47% had injected drugs; and 56% 

had sold MA. Experiencing at least one serious MA-related problem was reported by 80%: 

66% reported paranoia, 61% hallucinations, and 56% violent behavior; 38% experienced all 

three MA-related problems (data not shown in Table 1).

The average age at admission to the index treatment episode was 29 years. Fifty-one percent 

reported admission under some legal pressure. Treatment modality was residential for 62% 

and outpatient for 38%. Time in the index treatment episode averaged 3.7 (range 1-18 

months). Thirty-eight percent reported self-help and/or other treatment participation during 

their follow-up period prior to relapse; 21% reported only self-help, 6% only other 

treatment, 11% both.

3.2. Abstinence and Time to Relapse

Twenty-three percent maintained MA-abstinence during their entire observed follow-up 

period, with abstinence durations of 22-90 months. Thus, 77% of the sample had relapsed to 

MA use within their observed follow-up period, ending periods of abstinence of 0-79 

months. Thirteen percent (n=47) of the sample achieved at least five years of continuing 

abstinence. These n=47 constituted 23% of the subset of participants (n=206) whose 

observed follow-up periods were at least five years long.

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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The greatest decrease in the probability of continuing abstinence occurred early in the post-

treatment period: 61% relapsed within the first year following discharge from the index 

treatment episode (see Figure 1). Considering first-year relapse in more detail showed that: 

1) 36% percent had no months of abstinence directly following treatment discharge, i.e. 

resuming MA use during the first month after discharge or using MA when they left 

treatment); 2) 14% relapsed in months 2-6; and 3) 11% relapsed within months 7-12.

Three percent relapsed during months 13-18 and 4% during months 19-24, totaling 7% in 

the second post-treatment year. Three percent relapsed in each of the third and fourth years, 

2% in year 5, and 1% in years 6-7. In terms of continuing abstinence, 32%, 26%, 21%, and 

13% of the total sample had at least 2, 3, 4, and 5 years of continuing abstinence, 

respectively. (Note that percentages for 2-5 year continuing abstinence recalculated from 

subsets with observed follow-ups durations of at least the corresponding length gives 32% 

[of n=350 at 2 years], 32% [of n=325 with at least 3-year follow-up], 26% [4-year, n=277], 

and 23% [5-year, n=206].)

While duration of continuing abstinence post-treatment was the primary focus of this report, 

data on MA abstinence status at specific time points showed 66% of the sample as MA-

abstinent specifically during the 12th post-treatment month (regardless of previous history of 

MA abstinence or use during the follow-up period); 75% were abstinent during month 24. 

Seventy-seven percent of the observable sample was abstinent during month 36, 80% during 

month 48, and 79% during month 60.

Focusing on the subset (n=206) with follow-up periods of 60 or more months, participants 

averaged 44 months of abstinence (not necessarily continuous) in the 60- month period. The 

159 (of 206) who relapsed before 60 months (with average time to relapse of 7 months) had 

additional abstinent time following their relapse: 94% had at least 6 months of abstinence 

following their initial relapse (within the 60-month observation period). The relapsed 

subgroup averaged 39 months of MA abstinence during the 60-month period including their 

initial abstinence period.

3.3 Predictors of Time to Relapse

The full multivariable Cox model identified five predictors (p<.20) for inclusion in a 

reduced (parsimonious) Cox model. This reduced model was significant at p<.001 

(likelihood ratio chi square=106.46, df=5), showing little loss of predictive capability from 

the full 13-predictor model (likelihood ratio chi square=110.71, df=13). Significant risk 

factors for shorter time to relapse included parental drug use (hazard ratio [HR] =1.35, 

p=0.020) and ever having sold MA (HR=1.48, p=0.002). (See Table 2.) Protective factors 

predicting longer time to relapse included having experienced three serious problems 

perceived as related to MA use (paranoia, hallucinations, violent behavior) (HR=0.75, 

p=0.027), more months in the index treatment episode (HR=0.93, p=0.001), and 

participation in self-help and/or additional SUD treatment during the abstinence period 

(HR=0.29, p<0.001). The strongest effect size (as indicated by the hazard ratio) was for self-

help/other treatment participation.

Brecht and Herbeck Page 7

Drug Alcohol Depend. Author manuscript; available in PMC 2015 August 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Illustration of selected partial effects appears in Figure 2, showing the substantially greater 

survival rate (that is, the higher curve in each graph) for the subgroup who participated in 

self-help/other treatment during their post-index treatment abstinence as compared to non-

participants. This effect was observable for those with varying levels of relapse risk based 

on parental drug use and MA sales: Fig. 2A includes those without these two risks; 2B, with 

either risk factor; 2C, with both risk factors. While the survival curves are somewhat lower 

as the risk factors increase, there remains a significant difference depending on self-help/

other treatment participation (p<.01 for each risk subgroup). Further exploration included 

interaction effects between the primary facilitator (additional self-help/treatment) and each 

risk factor (parental drug use and MA sales involvement). Interactions were not significant.

4. Discussion

The study provides a first look at duration of continuous post-treatment MA abstinence (and 

time to relapse) from a long-term perspective. Thirteen percent of the sample of 350 MA 

users achieved at least five years of continuous MA abstinence. Sixty-one percent relapsed 

to MA use within the first year following treatment, with considerably declining relapse 

rates in subsequent years. Of the subset (n=206) with at least five years of available post-

treatment history, 23% had at least5-years continuous-abstinence.

Results showed first year continuous MA-abstinence (39%) slightly higher than McKetin et 

al. (2012) (31% following residential treatment) and 3-year continuous MA-abstinence 

(26%) close to that in Mooney et al. (2009) (22%). Note that in the current sample, 1-yr 

continuous abstinence rates were lower than in a preliminary analysis (57%) based on short-

term follow-up data for a subset of 98 subjects from the current study; this preliminary 

subset comprised the first 98 providing initial interviews and thus short follow-up periods 

(Brecht et al., 2000). This difference between results from shorter-term follow-up (with a 

subsample) and a longer-term perspective shows the importance of studying relapse across 

several temporal perspectives and in completed samples.

The rate of early relapse is of particular concern because results of studies of cocaine, 

heroin, and/or alcohol samples indicate that treatment clients who experience early relapse 

are likely to continue to have more difficulty maintaining abstinence on the short-term 

(Charney et al., 2010), while earlier periods of abstinence are predictive of longer-term 

abstinence (Dennis et al., 2007; Hser, et al., 2006; Siegal et al., 2002; Weisner et al., 2003). 

Similar to findings reported by Dennis et al. (2007), our results indicated relapse rates 

declined substantially for those achieving two or more years of abstinence post-treatment, 

although some risk of relapse continued to persist.

In spite of high early relapse rates, many in our MA user sample had subsequent periods of 

MA abstinence. These results support a cyclic nature of substance abuse (Scott et al., 2005; 

Hser et al., 2008). While our study considered MA abstinence directly following treatment 

discharge, it may also be important to consider long-duration abstinence wherever it occurs 

in the substance use history as an additional indicator of remission (Dennis et al., 2007; 

Hser, 2007). A third interview with the current sample (nearly completed) will allow the 
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examination of abstinence duration and patterns within an even longer time-frame than 

reported in the current paper.

MA abstinence status at specific time points places our sample within the wide range of drug 

use remission at specific follow-up points after SUD treatment, varying across studies 

depending on type of drug, duration of follow-up, geography, and definition of remission 

(Calabria, 2010). Our results suggest that post-treatment remission patterns over 3-5 years 

may not be substantially worse for MA users even though MA users are often seen as more 

difficult to treat (CA Dept. of Alcohol and Drug Programs, 2007) partly because of the 

cognitive deficits and psychiatric problems such as paranoia related to MA use (Dean et al., 

2013; Salo et al., 2011).

Only a small subset of client and treatment characteristics was significantly associated with 

time to relapse. Results showed a positive effect of longer index treatment duration, 

consistent with other shorter-term studies of treatment-as-usual of MA users in California 

(Hser et al., 2003; Rawson et al., 2008). Another predictor of longer time to relapse was 

experiencing three major problems (hallucinations, paranoia, and violent behavior) 

perceived by the participant as MA-related. Such perception may indicate participants' 

recognition of drug-related health and mental health problems and need for treatment, 

potentially increasing motivation to remain abstinent in an effort to reduce these problems 

(Falck et al., 2007; Laudet et al., 2009).

Also consistent with studies of drugs other than MA (Kissin et al., 2003; Moos and Moos, 

2004; Siegal et al., 2002), our findings showed that self-help or additional treatment after the 

target treatment episode was associated with longer continuous post-treatment abstinence. 

Note, however, that while Gossop et al (2007) found a short-term effect on stimulant use for 

self-help attendees, no significant effect was found 4-5 years after treatment. Further study 

should examine whether specific patterns (timing and frequency) of self-help participation 

or other continuing care/after-care/relapse-prevention can improve the maintenance of 

abstinence for MA users.

Two risk factors were identified. Parental drug use was associated with earlier relapse. This 

factor has been identified as a risk for drug use initiation and adolescent drug problems 

(Hoffmann and Cerbone, 2002; Yule et al., 2013) and may indicate lasting vulnerabilities 

(Chassin et al., 2004). However, our data do not allow an examination of the mechanism of 

this risk. While our predictors were not significantly multicollinear, parental drug use may, 

nevertheless, act as a partial proxy for a broad set of early family environment risk factors. 

A second significant risk factor was involvement in MA sales, consistent with research 

showing that social context can influence patterns of substance use and treatment outcomes 

(Matto et al., 2007).

Across a wide range of possible predictors of continuing abstinence, we found few 

predictive user characteristics (e.g., from demographic, background, and substance use 

history domains), similar to findings from Hser et al. (2006) for predicting long-duration 

cocaine abstinence. Several alternative explanations should be considered in further 

analysis. Some background factors may diminish in influence as the substance use life 

Brecht and Herbeck Page 9

Drug Alcohol Depend. Author manuscript; available in PMC 2015 August 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



course progresses, and predictors of abstinence and relapse may differ at varying points in 

the post-treatment period. For example, our early analyses with a small subset of the current 

sample showed age of first MA use as a predictor of time to relapse to MA use during the 

first two years after treatment (Brecht et al., 2000), but this variable was not significant in 

the current longer-term followup with the complete sample. Further research should include 

more detailed temporal patterns of personal and contextual characteristics concurrent with or 

proximal to substance use measures over time.

4.1 Methodological Considerations

Generalization to other geographic areas should be approached cautiously; however, the 

included county, its SUD treatment population, and the study sample were diverse in 

ethnicity and urban/rural representation. Substance use histories were self-reported and 

could be biased; however, we had good proximal reliability between self-reported current 

use and urine tests (88%) and nearly identical relationships between past year MA use and 

potential predictors from the current analysis for both proximal and distal recall of MA use 

for the 12 months prior to the initial interview.

Time to relapse is only one of many possible indicators of remission, recovery, and 

treatment outcomes (McLellan, 2010; White, 2012). Complementary indicators should also 

be considered for future studies to contribute to a comprehensive picture. Longer-term 

followup should also be studied, along with examination of frequency, timing, and 

predictors of transitions between use and abstinence, durations of successive episodes, and 

changes in these patterns over the life course. Note also that the modeling approach included 

several analyses, thus potentially reducing power and increasing the likelihood of a Type I 

error.

While a diverse set of potential predictors was included, there may be other salient personal 

and contextual factors not available in the current study (self-efficacy, quality of life, clinical 

psychiatric diagnosis and history, social networks), which should be considered in future 

research. Note also that our data did not include clinical psychiatric assessment and 

diagnoses, but used self-reported diagnoses of major mental illness as a proxy. This may 

account for inconsistency of our non-significant results for this predictor compared to other 

studies that have found psychiatric severity related to post-treatment drug use outcomes 

(Darke et al., 2007; Hser et al., 2007).

Even though data are not current (collected in 1999-2003 with reference to an index 

treatment episode in 1996), we feel that study results provide a contribution since there are 

few long-term studies of post-treatment MA use/abstinence. While SUD treatment 

approaches for MA use continue to improve and expand and a growing proportion of SUD 

treatment providers have MA-related experience and/or training, treatment for MA use has 

remained generally psycho-social in nature and MA-specific evidence-based approaches 

may still not be in widespread use. Further study could target more recent “treatment-as-

usual” across a broad range of treatment programs to examine whether abstinence and 

relapse patterns remain consistent with our study results.
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4.2 Conclusions

In conclusion, our study has provided a long-term perspective on the duration and predictors 

of time to relapse to MA use following treatment-as-usual for a large and diverse sample of 

MA users. Highest rates of relapse occurred early in the post-treatment period, with half the 

sample relapsing within six months. This predominant early relapse emphasizes the need for 

further development of continuing care and strategies for connecting/engaging MA users to 

abstinence-promoting resources immediately following SUD treatment (Dennis and Scott, 

2012; McKay et al., 2009; Laudet and Humphreys, 2013). And while the risk of relapse 

decreased with increasing duration of continuing abstinence, some risk of relapse remained 

years after treatment discharge, thus pointing to a need for continuing availability of 

resources to the long-time abstinent MA user. In spite of high relapse rates, 13% of the full 

sample (23% of those with a full 5-year or longer followup period) sustained at least five 

years of continuing MA abstinence, and many more had additional periods of abstinence 

following their initial abstinence. Study results showed potential vulnerabilities that could be 

easily identified at treatment admission, such that specifically targeted interventions could 

be strengthened. Results also show that even with such vulnerabilities, longer duration of 

treatment and continuing treatment and/or self-help are associated with longer duration of 

continued abstinence for MA users.
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Figure 1. Survival Curve—Probability of Continuing Abstinence (n=350)
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Figure 2. 
Conditional Survival Curves by Abstinence Facilitator (Self-Help/Other Treatment during 

post-treatment abstinence [dotted line=no, solid line=yes]) and Relapse Vulnerabilities 

(Parental Drug Use and/or Have Sold Methamphetamine [neither, yes on one, yes on both])

2A. Neither Parental Drug Use nor Have Sold Methamphetamine

2B. Either Parental Drug Use or Have Sold Methamphetamine

2C. Both Parental Drug Use and Have Sold Methamphetamine
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Table 1
Sample Description (n=350)

Sample characteristics (self-reported) % or mean (st.dev.)

Background

 Male 56.3

 Race/ethnicity

  African-American 16.6

  Hispanic 29.7

  Non-Hispanic White 47.1

  Other/multi-ethnic 6.6

 Less than high school education 32.0

 Parental alcohol and/or drug use 56.0

 Sexual abuse before age 15 33.1

 Ever diagnosed with major mental illness 19.1

 Employment--% of months during 2 years prior to index treatment 29.9 (37.8)

Drug use history

 1st MA use younger than 16 30.0

 Ever sold MA 55.4

 MA-related problems (% with all 3: paranoia, hallucinations, violent behavior) 38.0

 MA use severity (avg. number of days per mo. with MA use in 2 years prior to index tx) 15.7 (10.3)

 Ever injected drugs 46.6

Index treatment (tx) characteristics

 Legal pressure to enter tx 51.4

 Age at admission 29.4 (6.9)

 Residential tx (vs. outpatient) 62.0

 No. months in tx 3.7 (3.2)

Post-treatment characteristics

 Any self-help and/or other treatment participation 38.3
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Table 2

Predictors of Time to Relapse from Cox Proportional Hazards (Reduced) Model (n=350)1

Coefficient (st. error) Probability Hazard ratio (95% CI)

Parental alcohol and/or drug use 0.30 (0.13) 0.020 1.35 (1.05-1.73)

Ever sold MA 0.39 (0.13) 0.002 1.48 (1.15-1.90)

MA-related psychiatric/behavioral problems -0.29 (0.13) 0.027 0.75 (0.58-0.97)

No. months in index treatment episode -0.07 (0.02) 0.001 0.93 (0.89-0.97)

Any post-discharge self-help or other substance abuse treatment 
participation

-1.22 (0.14) <0.001 0.29 (0.22-0.39)

Model fit: χ2=106.46, df=5, p<.0001

1
estimates from the reduced Cox model with the 5 listed predictors; these predictors were selected from the full (13 predictors) multivariable model 

by retaining variables with p<.20.
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