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ABSTRACT 

Background: Opioid use disorder is a serious international concern with limited treatment 

success. Men and women significantly differ in their susceptibility to opioid use disorder and 

response to treatment and can therefore benefit from sex-specific treatment strategies. We aimed 

to systematically review the literature on treatment outcomes of opioid use disorder in men and 

women with respect to drug use behavior, health-related outcomes, and social functioning. 

Methods: We searched PubMed/MEDLINE, EMBASE, PsycINFO, and CINAHL for relevant 

articles. Studies with human populations undergoing methadone treatment for opioid use 

disorder and specifically investigating sex differences were included. The systematic review 

protocol has been published previously.  

Results: Twenty studies with 9732 participants fulfilled the review inclusion criteria, of which 

18 studies were observational and 2 studies were randomized controlled trials. Results showed 

significant differences between men and women in alcohol use (odds ratio [OR]: 0.52; 95% 

confidence interval [CI]: 0.31, 0.86; p=0.01), amphetamine use (OR: 1.47; 95% CI: 1.12, 1.94; 

p=0.006), legal involvement (OR: 0.63; 95% CI: 0.47, 0.84; p=0.002), and employment during 

treatment (OR: 0.39; 95% CI: 0.21, 0.73; p=0.003). Despite these findings, the risk of bias 

assessment of included studies was moderate-to-high and quality of evidence was generally low.  

Interpretation: Sex differences are evident in polysubstance use, legal involvement, and 

employment outcomes of methadone treatment for opioid use disorder. Although the quality of 

evidence is low, it does provide support for the development of sex-specific guidelines for 

effective treatment of opioid use disorder with methadone. 

Systematic Review Registration: PROSPERO CRD42013006549
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INTRODUCTION 

Canadians are the second highest opioid analgesic consumers in the world, second only to the 

USA [1]. In 2012, The Canadian Medical Association Journal published a report showing that 

200,000 people on average use prescription opioids regularly in Canada [2], which are 

increasingly becoming the most commonly used drugs of abuse [3]. Opioid prescription patterns 

have seen a surge of 150% over the last decade [4]. As a result, there has been an increase in the 

number of hospital admissions and deaths due to opioid use and overdose [5]. In addition to the 

collective healthcare costs, each individual untreated opioid addiction case also has a social cost 

of $45,000 CAN per person per year [6], a major economic cost to society.  

 Efforts in reducing opioid abuse have been implemented, but have yielded minimal 

benefit. The introduction of sustained-release Oxycontin, which has since been replaced by 

OxyNEO, was an attempt to minimize abuse of oxycodone products, however despite its 

extended-release properties, these efforts were unsuccessful in reducing opioid abuse [7]. Later, 

a 2012 report issued by the Ontario Public Drug Program announced that Oxycontin and 

OxyNEO would only be covered in special circumstances by the Ontario Drug Benefit (ODB) 

program in an attempt to limit its availability and eventually opioid abuse and dependence, 

however such efforts are yet to prove effective. 

This national epidemic of excess opioid prescription for pain conditions can also be 

attributed to the lack of formal training and education when it comes to dealing with chronic pain 

and addiction [8-10]. In an effort to better manage opioid-prescribing by physicians, the National 

Opioid Use Guideline Group (NOUGG) developed a set of guidelines for the treatment of 

chronic non-cancer pain published in 2010 [11]. Although they are comprehensive, there is 

insufficient data to determine whether these guidelines have helped reduce the rates of opioid 
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prescriptions and whether there has been a consequential decrease in prescription opioid abuse 

and dependence. 

Currently there are approximately 35,000 patients receiving substitute opioid therapy 

with methadone at registered addiction treatment centers in Ontario [12]. Several maintenance 

and detoxification treatment programs are available, including the use of methadone, 

buprenorphine, and naltrexone, with varying rates of outcomes in treating opioid use disorder. 

Methadone is the most commonly prescribed treatment for opioid use disorder that has 

been available since the 1940s [13]. The literature on methadone maintenance treatment (MMT) 

reports effectiveness rates of 20-70% [14-17]. Treatment response in opioid use disorder is 

difficult to define and has been broadly described in the literature, making clinical interpretation 

of these studies challenging. There are no agreed criteria that characterize a treatment as a 

success or failure; therefore there is no accurate way to know whether treatment is working or if 

the healthcare resources invested in treatment are producing any benefit. 

There is evidence, however, indicating that methadone treatment demonstrates a high 

inter-individual variability in treatment response [18], indicating that patients may have different 

treatment needs. Men and women especially are known to differ in multiple aspects of addiction 

susceptibility and behaviour including first opioid use, progression to regular use, and treatment 

entry [19-21]. It is also likely that men and women differ in MMT outcomes. However, these 

differences are not clearly described in the literature. Hence, if there are significant sex 

differences in treatment response, current treatment standards that offer the same clinical 

management of opioid use disorder for men and women may not be able to achieve optimum 

treatment outcomes for both sexes.  
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It is evident that there is a steady rise in the number of opioid users and a lack of 

guidelines on the sex-specific management of opioid use disorder. Here, we provide a review 

that summarizes the evidence on sex differences in methadone treatment outcomes. Our aim is to 

identify possible sex-specific patient needs that can be addressed with an individualized 

treatment strategy to produce better treatment outcomes, higher treatment efficacy, and lower 

risk of adverse events. 

Study objectives 

This review aims to systematically summarize the literature on sex differences in methadone 

treatment outcomes. We aim to:  

1. Examine the differences between men and women in methadone treatment outcomes 

related to drug use behavior, health status, and social functioning; 

2. When possible, aggregate the statistical findings in a meta-analysis to arrive at a 

summary estimate;   

3. Critically evaluate the literature and highlight areas for future research opportunities.  

 

METHODS 

This review has been registered with PROSPERO (ID: CRD42013006549) and the detailed 

methods of this review have been previously reported in a protocol [22]. Briefly, the review 

included observational studies and randomized controlled trials (RCTs) that focused on sex 

differences in patients undergoing methadone treatment for opioid use disorder. We searched 

PubMed/MEDLINE, EMBASE, PsycINFO, and CINAHL databases from inception to August 

11, 2014 for relevant articles. The search was limited to human adult populations. Two authors 

(MB and AB) independently reviewed articles at each stage of the screening process and any 
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disagreements were resolved by consensus or by including a third author (ZS). We extracted data 

in duplicate using a pilot-tested data extraction form. We assessed risk of bias using an adapted 

version of the Newcastle-Ottawa Scale (NOS) [23] for observational studies and the Cochrane 

Collaboration’s tool for RCTs [24]. We used a random effects model for the summary estimate, 

assuming heterogeneity between studies. We used a pooled odds ratio (OR) for dichotomous 

outcomes and mean difference was used for continuous outcomes. We performed analyses using 

Review Manager 5.1 and present summary measures with corresponding 95% confidence 

intervals (CI) and p-values. This review is reported according to the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (refer to Fig. S1 for completed 

PRISMA checklist) [25]. 

 

RESULTS 

Study selection 

We included 20 studies with 9732 participants in the review (see Fig. 1 for flow diagram of 

systematic search). The strength of agreement between the two independent raters was high for 

title (Kappa: 0.823; 95% CI: 0.736, 0.910), abstract (Kappa: 0.898; 95% CI: 0.760, 1.000), and 

full-text (Kappa: 0.834; 95% CI: 0.615, 1.000) screens.  

 

Study characteristics 

Studies included were cohort studies (n=18) and RCTs (n=2). Studies were conducted in the 

USA (n=16), Israel (n=2), Spain (n=1), and Sweden (n=1). The sample size for each study varied 

from 53 to 2683 participants, and all studies reported a greater percentage of male participants. 

Ethnicity among study samples varied greatly; Caucasian/White, African-American/Black, and 
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Mexican-American/Latino were the most frequently reported ethnicities. Detailed characteristics 

of included studies are presented in Table 1.  

 

Risk of bias assessment 

Using the NOS for risk of bias assessment of observational studies, we evaluated selection bias, 

performance bias, detection bias, and information bias for 18 studies. We used the Cochrane 

Collaborations’ tool to assess the risk of bias among two RCTs [26, 27]. Generally, the risk of 

bias was moderate-to-high for observational studies (Table 2) and low for RCTs (Table 3).  

 

Sex differences in MMT outcomes 

We tested the differences between men and women for outcomes related to drug use behavior, 

health status, and social functioning while in methadone treatment for opioid addiction. 

1. Drug use 

Polysubstance use 

In total, 11 studies looked at polysubstance use during treatment between men and women. We 

performed a separate meta-analysis for each substance reported, including alcohol, 

amphetamines, benzodiazepines, cannabis, and cocaine.  

 Of the seven studies examining alcohol use during methadone treatment, three were 

included in a meta-analysis [28-30] of 809 men and 701 women. The pooled results demonstrate 

that the odds of self-reporting alcohol use while on methadone treatment were significantly 

lower among women compared to men (OR: 0.52, CI: 0.31, 0.86, p=0.01) (Table 4). 

Heterogeneity was significant among these studies (I2=77%; p=0.01) (Fig. 2). 
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Two studies [31, 32] evaluating amphetamine use through urine toxicology were 

combined in a meta-analysis of 2691 men and 462 women. The odds of amphetamine use while 

on methadone treatment were significantly greater among women compared to men (OR: 1.47; 

95% CI: 1.12, 1.94; p=0.006) (Fig. 3). No significant differences were seen between men and 

women in the use of other substances (see Figs. S2-S5 in Supplementary Material for respective 

forest plots of opioid, cannabis, cocaine, and benzodiazepine use), methadone maintenance dose 

at 6-12 months in treatment (Fig. S6), or treatment retention (Fig. S7). 

2. Health status 

As per the protocol [22], we had planned to analyze health outcomes including methadone 

related adverse events, current health status, and psychological status. Data on health and 

psychological status varied significantly in design and outcome definitions, therefore these 

outcomes were unsuitable for a meta-analysis. Also, adverse events were not assessed in any of 

the included studies and a meta-analysis was not possible. 

3. Social functioning 

Legal involvement 

Six studies assessed sex differences in legal involvement and criminal behavior, two of which 

were suitable for a meta-analysis (674 men and 592 women) [28, 29]. Women were less likely to 

report arrests or legal supervision (including probation or parole) during treatment compared to 

men (OR: 0.63; 95% CI: 0.47, 0.84; p=0.002) (Table 4; Fig. 4). 

 Employment 

Of the eight studies assessing employment status, five were suitable for pooling in a meta-

analysis [28-30, 33, 34]. Women (n=1030) were less likely to be employed compared to men 

(n=1291) (OR: 0.39; 95% CI: 0.21, 0.73; p=0.003) (Table 4; Fig. 5).  
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No significant sex differences were found in marital status (married or common-law) 

between men (n=1100) and women (n=878) during methadone treatment, as seen in a meta-

analysis pooling results from four studies [28-30, 33] (Table 4; Fig. S8). Studies measuring 

sexual risk behavior had highly variable outcome definitions thereby precluding determination of 

whether sex differences were present for this outcome using a meta-analysis. 

4. Long-term prognosis 

Of the included studies, six assessed outcomes of long-term treatment prognosis. Specific 

cohorts of methadone patients were followed longitudinally or identified retrospectively with 

follow-up time periods ranging from 1-25 years after treatment completion. Many of these 

studies reported data on several treatment-related outcomes including illicit opioid use (n=5), 

legal involvement (n=2), employment (n=2), and mortality (n=3). Due to the large differences in 

follow-up time points, a meta-analysis for the above outcomes was not suitable, however we 

provide a brief summary of findings.  

Illicit opioid use 

Jimenez-Trevino et al. [35] investigated sex differences in an aging cohort of past methadone 

patients. They found that 25 years after treatment completion, the percentage of men using 

heroin was significantly greater than that of women (32.5% vs. 0%; p=0.038). The remaining 

four studies report no significant sex differences in illicit opioid use when measured as the 

percentage of participants reporting any or daily opioid use within the four weeks prior to 

follow-up [28], in the previous year prior to follow-up [34, 36], or when measured using urine 

toxicology at one year of follow-up [37].  

Legal involvement 

Page 11 of 37

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

11 

 

Both Marsh & Simpson [37] and Savage & Simpson [36] studied sex differences in criminal 

behavior or legal involvement at one year after discharge from methadone treatment. Marsh & 

Simpson found that the percentage of participants reporting lifetime arrests or incarceration at 

follow-up was significantly greater among men (30% vs. 12%; p<0.05) [37]. Similarly, Savage 

& Simpson found that a greater percentage of men reported ever being in jail over three days on 

legal charges during the first year after treatment compared to women (27 vs. 15%; p<0.05) [36]. 

Employment 

Employment status was assessed at one year follow-up by Marsh & Simpson [37] and Savage & 

Simpson [36]. The percentage of men reporting greater than six months of employment at one 

year after treatment discharge was significantly greater than that of women (51% vs. 31%; 

p<0.05) [37]. A significantly greater percentage of men also reported any employment of one 

month or more during the first year after treatment compared to women (68% vs. 41%; p<0.05) 

[36]. 

Mortality 

Two of the three studies assessing mortality [38, 39] examined death rates at one year of follow-

up. Pooled results demonstrate that the number of deaths at one year after treatment did not differ 

significantly between men (n=581) and women (n=353) (Table 4; Fig. S9). Additionally, the 

third study by Jimenez-Trevino that followed an aging cohort of past methadone patients for 25 

years also found no significant difference in mortality rates between men and women at 25 year 

follow-up [35].  

 

DISCUSSION  
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Since methadone treatment was introduced to North America in the late 1940s, its services have 

generally been geared towards men. The question of sex differences in methadone treatment 

became of interest in the 1980s, as evidenced by the multiple studies published in the following 

20 years. However since then, research in this area has remained relatively stagnant. The number 

of treatment-seeking women opioid users is growing dramatically; it is believed that this growth 

is in response to the increased rates of opioid prescriptions, which make opioids more accessible 

and easier to abuse. This surge has not only raised concerns regarding treatment services for men 

and women, it has also brought to our attention the possibility that men and women differ in 

many aspects of the addiction profile and will therefore benefit from treatment that 

accommodates these differences. 

Summary of evidence 

In this review, we have aimed to gather the existing literature on sex differences in methadone 

maintenance treatment outcomes in an effort to understand the factors that influence treatment 

for men and women individually. Through an extensive investigation of the literature, we were 

able to perform a systematic review and meta-analysis to achieve a comprehensive overview of 

past and current literature in this field. To our knowledge, a review on sex differences combining 

this number of outcomes in methadone treatment has never been completed, therefore we believe 

that this review will provide the necessary evidence to guide future treatment strategies and 

clinical guidelines. 

Our review combined results from 20 studies that assessed a number of outcomes and we 

were able to determine the treatment-related factors that vary significantly between men and 

women to be polysubstance use, legal involvement, and employment. Women were less likely 

than men to use alcohol, report arrests or legal supervision, and be employed during treatment. 
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However, women were more likely to use amphetamines during treatment compared to men (see 

Fig. 6 for a visual representation of these sex differences). 

Implications 

This review has highlighted how men and women differ in their response to methadone treatment 

by incorporating an extensive list of outcomes used to describe treatment response. This 

information can be used to develop a comprehensive sex-specific and patient-centered service 

model that integrates medical care, other substance use treatment programs, counseling, mental 

health services, and employment needs. The current Methadone Maintenance Treatment Program 

Standards and Clinical Guidelines [40] place emphasis on treating concurrent mental and 

physical disorders through regular assessments and screening conducted by a primary care 

physician, however, specific strategies are not outlined. Additionally, recommendations for 

treating alcohol dependence among MMT patients are vaguely described. The guidelines also 

make no mention of employment services or strategies for reducing criminal activity during 

treatment. It has already been established that improvements in medical care and mental health 

services, as well as lower rates of polysubstance use, reductions in criminal activity, and 

employment services utilization are associated with better treatment outcomes [41]. With 

information provided by this review, we have been able to define specific patient needs for men 

and women and treatments can be specifically tailored to target these areas (Table 5). 

Data from this review can be used to inform patients, healthcare providers, and health 

policy makers, all of which can work together to develop individualized sex-specific treatment 

strategies. These findings can be developed into a set of guidelines and disseminated to 

healthcare professionals so that they can incorporate this information into their daily practice. 

This will also be a useful opportunity to update the current best practice guidelines for 
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methadone treatment, as they do not adequately reflect the current population and are not based 

on rigorous methodological evidence.  

Quality of evidence 

In order to ascertain our confidence in these findings, we performed an assessment of risk of bias 

and overall quality of evidence. We found that the majority of these studies were at a moderate-

to-high risk for bias, most often due to small or unrepresentative sample sizes, failure to adjust 

for confounders, and lack of objective outcome assessment. The overall quality of evidence was 

very low-to-moderate, which is most likely due to the observational nature of the included 

studies, as they are inherently prone to bias, but also to the differences in outcome measurement 

between studies, allowing for a high level of variation and heterogeneity in some cases.    

Due to the fact that some studies were performed over three decades ago, the standards 

for scientific methodology were different compared to the methods used in research today. In 

many cases, potential confounding variables were not controlled for in the analyses, which may 

have otherwise changed the significance of the observed associations. For example, methadone 

dose is likely to be associated with Body Mass Index (BMI), which is known to be typically 

higher among men, however the studies assessing differences in methadone dose between men 

and women (Camacho et al. [42] and Peles & Adelson [31]) failed to adjust their analyses with 

this variable. Additionally, the nature of observational studies, especially in the field of 

psychiatry, causes most assessments to rely heavily on self-reported data that can be highly 

subjective. Patients with addiction may have difficulty recalling their patterns of drug use, 

potentially introducing recall bias into the analyses, or may withhold information by choice. 

Although it can be difficult to obtain objective measurements of the outcomes of interest, the 

credibility of this data is still brought into question.  

Page 15 of 37

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

15 

 

Many of the meta-analysis findings had high levels of heterogeneity, and this is most 

probably due to the difference in durations of outcome measurement among studies. Studies 

measured specific outcomes at different points throughout treatment, including within the first 

month in treatment, six months in treatment, or one year in treatment. It is expected that 

outcomes will be more accurate with increasing time in treatment. For example, Peles & Adelson 

[31] measured cocaine use within one month of admission and they found that women were 

more likely to use cocaine during treatment. In comparison, Schilling et al. [30] measured 

cocaine use within the previous six months of treatment using aggregated urine screens; their 

results indicated that women were less likely to use cocaine during treatment. These two 

opposing studies rendered the association between men and women insignificant when in fact, 

the latter study may be a more accurate representation of the true effect.  

 There is a also a large variation in years of publication of these studies; the majority of 

studies were conducted several decades ago and when combined with more current studies, this 

may yield variability in results due to different outcome definitions and measurements or perhaps 

due to the changing demographic of this population.  

Limitations 

The main issue with the current literature on methadone treatment outcomes is that there is no 

common definition or measurement for treatment response. Treatment response can be defined 

objectively as relapse measured through urine toxicology or as retention in treatment, however 

these are not standardized definitions. Furthermore, what constitutes good or poor treatment 

response has not been defined and remains unclear. We included a comprehensive list of 

outcomes that depict response to treatment in an effort to acquire an overarching description of 

response.  
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The number of studies in this area of research is minimal thereby precluding large meta-

analyses. As well, the differences in outcome measurements made it impossible to combine all 

studies and several studies were not included in the meta-analyses [35-37, 43-47]. As a result, 

each of the individual meta-analyses per outcome in this review contained, at most, five studies, 

thus making the summary statistic limited and should be interpreted with caution. With the 

addition of one study, the associations may lose significance or change direction in some cases, 

or vice versa, therefore the results should be interpreted cautiously.  

It is also possible that the differences seen between men and women in this review may 

actually be a representation of the general population, not specific to methadone patients. For 

instance, the association between men and criminal behavior (including arrests, incarcerations, 

probation, and parole) is seen among the general population of men [48] and, therefore, may not 

be directly attributed to methadone treatment.  Nonetheless, this remains an important factor 

when considering treatment options for men who may be at risk of legal difficulty and 

termination of treatment prematurely and, therefore, a shorter treatment regimen may be a more 

feasible option for men with legal challenges.  

Future directions 

Most importantly, an improvement to the quality of studies’ methodology and reporting 

standards following the appropriate guidelines of CONSORT or one of its extensions in the field 

of addiction literature are essential. It would also be highly beneficial for studies on addiction to 

incorporate the concept of the minimum core dataset. This is a standard list of variables that must 

be extracted at a minimum and reported in every study in a specified field of research in order to 

be publishable; such factors include age, sex, ethnicity, drug dose, and objective measurements, 

etc. This would enhance the quality of data and minimize heterogeneity when attempting to 
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combine the results in meta-analyses thereby reducing heterogeneity and increasing our 

confidence in the estimates and overall generalizability of the review results.  

Conclusions 

Based on the current review results, we concluded that sex differences in methadone treatment 

outcomes exist and should be taken into consideration in the management of opioid use 

disorders. Although the variation in methodological quality, outcome measurements, and sample 

sizes poses methodological challenges, the patterns demonstrated in this review can provide 

useful guidance for sex-specific treatment strategies. It is our hope that these findings can be 

helpful in improving both the treatment for patients with opioid use disorder and the overall field 

of research in opioid addiction.
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SUPPORTING INFORMATION – LEGEND 

 
 

Figure S1. Completed PRISMA Checklist 

 
Figure S2. Self-reported illicit opioid use during first year post-treatment 

 

Figure S3. Cannabis use over the last six months measured using urine toxicology 

 
Figure S4. Cocaine use over the last six months measured using urine toxicology 

 

Figure S5. Benzodiazepine use over the last six months measured using urine toxicology 

 

Figure S6. Mean methadone dose after 6-12 months in treatment (mg/day) 

 

Figure S7. Number of subjects with 12-20 months of treatment retention 

 

Figure S8. Number of subjects currently married or living with spouse 

 

Figure S9. Number of deaths reported at one year after treatment completion 
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Figure 1. Flow diagram for included studies 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Studies excluded during extraction 

n = 3 

Initial search in MEDLINE (478), EMBASE 

(129), PsycINFO (246), CINAHL (23) 

n = 876 

Duplicate studies removed  

n = 347 

Studies excluded after abstract screen 

n = 14 

Studies excluded; n = 9 

- Not on MMT; n = 3 

- Not correct outcomes; n = 2 

- Incorrect study design; n = 2 

- Lack of usable data; n = 2 

Total studies included in review 

 n = 20 

Studies excluded after title screen 

n=483 

Studies included for title screen 

n = 529 

Studies included for abstract screen 

 n = 46 

Studies included for full text screen 

n = 32 

Studies included for full text extraction 

n = 23 
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Table 1. Characteristics of included studies 

 

Author (Year) Place of 

publication 

Study 

design 

Total sample 

size; n 

Sample size;  

n (%) 

Age; mean [SD] Ethnicity (%) Outcomes Measured 

Anglin (1987) Los Angeles, 

USA 

Cohort 546 M: 282 (51.7) 

W: 264 (48.4) 

M: 33.6 

W: 30.4 

Anglos (77.7%) 

Chicanos (22.3%) 

• Illicit opioid use 

• Treatment retention 

• Polysubstance use 

• Legal involvement  

• Marital status 

• Employment  

• Long-term prognosis 

Brown (1993) Brooklyn, 

USA 

Cohort 468 M: 291 (62.2) 

W: 177 (37.8) 

M: 37.7 

W: 35.8 

Black (55.6%) 

Hispanic (44.4%) 

• Illicit opioid use 

• Polysubstance use 

• Health status 

• Psychological status 

• Legal involvement 

• Marital status 

• Employment 

Camacho 

(1996) 

Fort Worth, 

USA 

Cohort 326 M: 223 (68.0) 

W: 103 (32.0) 

M: 38.0 

W: 34.0 

Black (16%) 

Mexican American (45%) 

White (36%) 

Other (4%) 

• Methadone dose 

• Sexual risk behavior 

Chatham 

(1999) 

Fort Worth, 

USA 

Cohort 405 M: 279 (64.1) 

W: 126 (31.1) 

M: 37.6 

W: 34.4 

Mexican American (43%) 

Caucasian (36%) 

African American (16%) 

• Illicit opioid use 

• Treatment retention 

• Polysubstance use 

• Health status 

• Psychological status 

• Legal involvement 

• Sexual risk behavior 

• Marital status 

• Employment 

Grella (2012) Los Angeles, 

USA 

Cohort 343 M: 191 (55.7) 

W: 152 (44.3) 

M: 58.3 (4.9) 

W: 55.0 (4.1) 

White (71.1%) 

Hispanic (26.8%) 

Other (2.0%) 

• Health status 

• Psychological status 

• Employment 

• Long-term prognosis 

Haug (2005) San Secondary 78 M: 42 (53.9) M: 42.9 (7.95) Caucasian (35%) • Illicit opioid use 
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Francisco, 

USA 

data 

analysis 

W: 36 (46.2) W: 45.5 (7.62) African American (32%) 

Latino (12%) 

Other (12%)  

• Polysubstance use 

• Health status 

• Psychological status 

Hser (1990) Los Angeles, 

USA 

Cohort 720 M: 392 (54.4) 

W: 328 (45.6) 

M: 33.4 

W: 30.2 

Anglo (74.2%) 

Chicano (25.8%) 

• Illicit opioid use 

• Treatment retention 

• Polysubstance use 

• Legal involvement  

• Marital status 

• Employment 

Jimenez-

Trevino (2011) 

Oviedo, 

Spain 

Cohort 53 M: 41 (77.4) 

W: 12 (22.6) 

M: 51.2 (10.1) 

W: 49.8 (3.8) 

NR • Long-term prognosis 

Jones (2005) Baltimore, 

USA 

RCT 55 M: 36 (65.5) 

W: 19 (34.5) 

M: 37.3 (1.2) 

W: 35.0 (1.5) 

White (46%) 

Non-white (54%) 

• Illicit opioid use 

• Treatment retention 

Marsh (1986) Fort Worth, 

USA 

Cohort 175 M: 91 (52.0) 

W: 84 (48.0) 

M: 26.8 

W: 24.6 

Black (52%) 

White (48%) 

• Long-term prognosis 

Mulvaney 

(1999) 

Philadelphia, 

USA 

Cohort 548 M: 343 (63.0) 

W: 205 (37.0) 

NR Black (58%) 

Hispanics (42%) 

• Illicit opioid use 

• Polysubstance use 

• Health status 

• Psychological status 

• Legal involvement  

• Marital status 

• Employment 

Peles (2006) Tel-Aviv, 

Israel 

Cohort 470 M: 339 (72.1) 

W: 131 (27.9) 

M: 37.3 (8.3) 

W: 34.5 (7.5) 

Mainly Isreali • Illicit opioid use 

• Treatment retention 

• Polysubstance use 

• Methadone dose 

Rutherford 

(1997) 

Philadelphia, 

USA 

Cohort 72 M: 44 (61.1) 

W: 28 (38.9) 

M: 39.7 

W: 35.2 

White (51.4%) 

Black (45.8%) 

• Employment 

Savage (1980) Forth Worth, 

USA 

Cohort 1483 M: 1151 (77.6) 

W: 332 (22.4) 

M: 27.4 

W: 25.9 

Black (46.2) 

White (31.6%) 

Puerto Rican (9.8%) 

Mexican American (12.4%) 

• Long-term prognosis 

Schiff (2007) Jerusalem, 

Israel 

Secondary 

data 

analysis 

2683 M: 2352 (87.7) 

W: 331 (12.3) 

NR Mainly Israeli • Illicit opioid use 

• Treatment retention 

• Polysubstance use 

Schilling (1991) New York Cohort 244 M: 135 (55.0) M: 38.9 (8.8) White (22%) • Illicit opioid use 
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City, USA W: 109 (45.0) W: 34.5 (5.8) Black (54%) 

Hispanic (23%) 

Other 1% 

• Treatment retention 

• Polysubstance use 

• Sexual risk behavior 

• Marital status 

• Employment 

Schottenfeld 

(1998) 

West Haven, 

USA 

RCT 58 M: 39 (67.2) 

W: 19 (32.8) 

M: 33 

W: 33.4 

White (75.9%) • Illicit opioid use 

• Treatment retention 

• Polysubstance use 

Steer (1980) Philadelphia, 

USA 

Cohort 150 M: 107 (71.3) 

W: 43 (28.7) 

NR Black (70%) 

White (30%) 

• Psychological status 

Stenbacka 

(2003) 

Stockholm, 

Sweden 

Cohort 331 M: 233 (70.4) 

W: 98 (29.6) 

NR Swedish • Legal involvement 

Webber (1999) Bronx, USA Cohort 524 M: 302 (58.0) 

W: 222 (42.0) 

Median (Min-Max) 

M: 37.1 (21.6-66.0) 

W: 34.7 (19.9-66.1) 

Hispanic (63%) 

Black (23%) 

White (14%) 

• Illicit opioid use 

M = men; W = women; NR = Not reported; SD = standard deviation 
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  SELECTION BIAS PERFORMANCE BIAS  DETECTION BIAS INFORMATION BIAS  

Author, Last 

name 

Year Is the source 

population 

representative? 

Is the 

sample size 

adequate 

and is there 

sufficient 

power? 

Did the study 

adjust for 

confounders? 

Did the study 

use 

appropriate 

statistics for 

outcome of 

interest? 

 Is there little 

missing data 

and was it 

handled 

appropriately? 

Are the methods 

or outcome 

measurements 

explicitly stated 

and is it 

appropriate? 

Is there an 

objective 

assessment 

of outcomes? 

Total 

(out of 

21) 

Anglin 1987 2 1 1 2 1 1 1 9 

Brown 1993 1 1 1 2 2 2 1 10 

Camacho 1996 2 2 1 2 2 3 1 13 

Chatham 1999 2 2 1 2 2 3 3 15 

Grella 2012 1 2 1 1 1 2 1 9 

Haug 2005 1 1 1 2 2 3 3 13 

Hser 1990 2 2 1 2 2 1 0 10 

Jimenez-

Trevino 

2011 1 1 1 2 0 2 1 8 

Marsh 1986 1 1 1 1 2 1 0 7 

Mulvaney 1999 2 2 1 2 2 2 2 13 

Peles 2006 2 1 1 2 1 3 2 12 

Rutherford 1997 1 1 1 2 1 2 0 8 

Savage 1980 2 2 1 1 2 1 0 9 

Schiff 2007 2 2 1 2 1 1 3 12 

Schilling 1991 1 1 1 2 2 2 0 9 

Steer 1980 2 1 2 3 2 2 0 12 

Stenbacka 2003 2 2 1 2 1 3 3 14 

Webber 1999 1 2 2 2 2 2 2 13 

0 = Definitely no; 1 = Mostly no; 2 = Mostly yes; 3 = Definitely yes 
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Author, Last 

name 

Year 1. Was the 

allocation 

sequence 

generated 

adequately? 

2. Was 

allocation 

concealed 

adequately? 

3. Was 

knowledge of 

intervention 

adequately 

prevented? 

4. Were 

incomplete data 

adequately 

addressed? 

5. Are reports of the 

study free of 

selective outcome 

reporting? 

6. Was the study 

free of other 

problems that 

could put it at high 

risk of bias? 

Jones 2005 1 1 1 1 1 1 

Schottenfield 1998 1 1 1 1 1 1 

1 = Low risk of bias 
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M = men; W = women; OR = odds ratio; SMD = standardized mean difference; CI = confidence interval; RCT = randomized controlled trial
  

1
 Differences in outcome definition and measurement among studies 

2
 Studies did not adjust for relevant treatment-related confounders (i.e. methadone dose, opioid use, other medications, etc.) 

3
 Small sample sizes and wide confidence intervals across studies 

4
 Inadequate statistical measures and some missing data 

5
 Significant association at p<0.01 

                                              

Outcome 

No. of 

studies 

Subjects; n Pooled OR or SMD 

(95% CI) 

 

I
2
 % 

Summary of sex 

differences 

GRADE quality of evidence 

M W 

Illicit opioid use 

Cohort studies  3 976 814 0.81 (0.50, 1.31) 

p=0.39 

82 

p=0.003 

-- very low
1,2

 

RCTs 3 75 38 1.39 (0.61, 3.19) 

p=0.44 

0 

P=0.72 

-- moderate
3
 

Treatment retention 3 1010 585 1.01 (0.62, 1.63) 

p=0.97 

77 

p=0.01 

-- low 

Polysubstance use 

Cannabis use 2 2691 462 0.85 (0.67, 1.08) 

p=0.18 

0  

p=0.67 

-- low 

Alcohol use 3 809 701 0.52 (0.31, 0.86) 

p=0.01 

77 

p=0.01 

Women less likely to use 

alcohol 

moderate
1,2,6

 

Cocaine use 3 2826 571 1.07 (0.64, 1.78) 

p=0.80 

76 

p=0.01 

-- very low
2,4,7

 

Amphetamine use 2 2691 462 1.47 (1.12, 1.94) 

p=0.006 

0 

p=0.96 

Women more likely to use 

amphetamines 

low 

Benzodiazepine use 2 2691 462 0.94 (0.70, 1.27) 

P=0.70 

44 

P=0.18 

-- low 

Methadone dose 

(maintenance)  

2 562 234 -2.38 (-5.67, 0.91) 

p=0.16 

0 

p=0.82 

-- low 

Mortality 2 581 353 1.61 (0.60, 4.33) 

p=0.35 

83 

p=0.02 

-- low 

Legal involvement 2 674 592 0.63 (0.47, 0.84) 

p=0.002 

39 

p=0.20 

Women less likely to 

report arrests or legal 

supervision 

moderate
1,2

 

Marital status 4 1100 878 0.96 (0.75, 1.21) 

p=0.71 

0 

P=0.53 

-- low 

Employment 5 1291 1030 0.39 (0.21, 0.73) 

p=0.003 

91 

p<0.0001 

Women less likely to be 

employed 

moderate
1,2,4,5
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6
 Significant association at p<0.05 

7
 High variability in estimates of effect across studies  
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Fig 2 

 
 

Fig 3 

 

 
 

Fig 4 

 

 
 

Fig 5 
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Legend 

 No sex differences 

 Women more likely than men 

 Women less likely than men 

 

# Outcome Men Women 

1 Illicit opioid use    

2 Treatment retention   

3 Alcohol use OR: 0.52 

(95% CI: 0.31, 0.86) 

4 Amphetamine use   OR: 1.47 

(95% CI: 1.12, 1.94) 

5 Benzodiazepine use   

6 Cannabis use   

7 Cocaine use   

8 Methadone dose   

9 Legal involvement OR: 0.63 

(95% CI: 0.47, 0.84) 

10 Employment OR: 0.39 

(95% CI: 0.21, 0.73) 

11 Marital status   

12 Long-term mortality   
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Clinical recommendations  

Men Women 

Alcohol use Amphetamine use 

• Psychosocial treatment (individual or 

group)such as cognitive-behavioral therapy 

• Behavioral incentive programs of abstinence 

• Support groups 

• Educational programs 

• Medications (Antabuse, disulfiriam) 

• Management of withdrawal symptoms 

• Routine breath alcohol monitoring or other 

available laboratory screening (e.g EtG) 

• Psychosocial treatment (individual or group) such as 

cognitive-behavioral therapy 

• Behavioral incentive programs of abstinence 

• Support groups 

• Educational programs 

• Management of withdrawal symptoms 

• Routine and random urine drug screens 

Legal involvement Employment 

• Psychosocial therapy 

• Increased employment services utilization 

• Regular criminal background investigations 

• Interview and job skills training 

• Regular workshops on resume writing, maintaining 

a job, money management 

• Community engagement 

• In-field temporary job experience 

• Individual or group vocational counseling  
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Supplementary Information (online only) 

Figure S1. Completed PRISMA Checklist 

Section/topic  # Checklist item  
Reported on 
page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; 
study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; 
results; limitations; conclusions and implications of key findings; systematic review registration 
number.  

3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, 
interventions, comparisons, outcomes, and study design (PICOS).  

5 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 
available, provide registration information including registration number.  

5 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., 

years considered, language, publication status) used as criteria for eligibility, giving rationale.  

In protocol 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study 
authors to identify additional studies) in the search and date last searched.  

5 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such 
that it could be repeated.  

In protocol 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, 
and, if applicable, included in the meta-analysis).  

In protocol 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) 
and any processes for obtaining and confirming data from investigators.  

In protocol 
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Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made.  

In protocol 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of 
whether this was done at the study or outcome level), and how this information is to be used in 
any data synthesis.  

In protocol 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  6 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including 

measures of consistency (e.g., I
2
) for each meta-analysis.  

In protocol 

Section/topic  # Checklist item  
Reported on 
page #  

Risk of bias across 
studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication 
bias, selective reporting within studies).  

5 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-

regression), if done, indicating which were pre-specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally with a flow diagram.  

6 + Fig. 1 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 
follow-up period) and provide the citations.  

6 + Table 1 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see 
item 12).  

7 + Tables 2 and 
3 

Results of individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary 
data for each intervention group (b) effect estimates and confidence intervals, ideally with a 
forest plot.  

7-13 + Table 4 + 
Figs. 2-9 + Figs. 
S2-S10 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of 
consistency.  

7-13 + Table 4 

Risk of bias across 
studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  7 + Tables 2 and 
3 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-
regression [see Item 16]).  

N/A 

DISCUSSION   
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Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; 
consider their relevance to key groups (e.g., healthcare providers, users, and policy makers).  

14-17 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 
incomplete retrieval of identified research, reporting bias).  

17-18 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications 
for future research.  

18-19 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); 
role of funders for the systematic review.  

2 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS 
Med 6(6): e1000097. doi:10.1371/journal.pmed1000097   
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Figure S2. Cohort and randomized controlled studies measuring illicit opioid use during treatment  

 

 

Figure S3. Number of subjects with 12-20 months of treatment retention 

 

 

Figure S4. Cannabis use over the last six months measured using urine toxicology 

 

Figure S5. Cocaine use over the last six months measured using urine toxicology 
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Figure S6. Benzodiazepine use over the last six months measured using urine toxicology 

 

Figure S7. Mean methadone dose after 6-12 months in treatment (mg/day) 

 

Figure S8. Number of subjects currently married or living with spouse  

 

Figure S9. Number of deaths reported at one year after treatment completion 
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