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Sex differences in outcomes of methadone maintenance
treatment for opioid use disorder: a systematic review
and meta-analysis
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Background: Opioid use disorder is a serious international concern with limited treatment success. Men and women differ in their
susceptibility to opioid use disorder and response to methadone treatment and can therefore benefit from sex-specific treatment. We
performed a systematic review of the literature on outcomes of methadone maintenance treatment for opioid use disorder in men and
women related to drug use, health status and social functioning.

Methods: We searched PubMed, Embase, PsycINFO and CINAHL for observational or randomized controlled studies involving
adults 18 years of age or older undergoing methadone treatment for opioid use disorder. Studies were included if they investigated
sex differences in methadone treatment outcomes. Two authors independently reviewed and extracted data. Meta-analyses were
performed when possible; risk of bias and quality of evidence were also assessed.

Results: Twenty studies with 9732 participants were included, of which 18 were observational and 2 were randomized controlled trials.
Men and women differed significantly in alcohol use (odds ratio [OR] 0.52, 95% confidence interval [Cl] 0.31 to 0.86), amphetamine
use (OR 1.47, 95% CI 1.12 to 1.94), legal involvement (OR 0.63, 95% CI 0.47 to 0.84) and employment during treatment (OR 0.39,
95% CI 0.21 to 0.73). Opioid use patterns were similar among men and women. Risk of bias was moderate, and quality of evidence
was generally low.

Interpretation: Sex differences were evident in polysubstance use, legal involvement and employment status among men and
women receiving methadone treatment for opioid use disorders. Although the quality of evidence was low, our review highlights the
need for improved implementation of sex-specific treatment strategies.

anadians have recently surpassed US citizens to
become the highest opioid analgesic consumers in the

world.! In 2012, CMAY published a report showing

that about 200 000 Canadians regularly use prescription opi-
oids,? which are becoming the most commonly used drugs of
abuse.> There has been a surge in opioid prescriptions of
150% over the last decade.* As a result, the number of hospi-
tal admissions and deaths due to opioid use and overdose has
grown substantially.’ In addition to the collective health care
costs, each untreated case of opioid addiction has a social cost
of Can$45 000 annually per person,® a major economic outlay.
Currently, there are about 35 000 patients receiving substi-
tute opioid therapy with methadone at addiction treatment cen-
tres in Ontario.” Several maintenance treatment programs are
available, with methadone being the most commonly prescribed
treatment for opioid use disorder.® Effecdveness rates of 20%—
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70% for methadone maintenance treatment are reported in the
literature.”> Treatment response in opioid use disorder is diffi-
cult to define and has been broadly described in the literature,
which makes clinical interpretation of these studies challenging.
There are no agreed-on criteria that characterize a treatment as
a success or failure; therefore, there is no accurate way to know
whether treatment is working or whether the health care
resources invested in treatment are producing any benefit.

Competing interests: None declared.
This article has been peer reviewed.
Correspondence to: Zainab Samaan, samaanz@mcmaster.ca

CMAJ Open 2015. DOI:10.9778/cmajo.20140089

CMAJ OPEN, 3(3)  E344



OPEN

There is evidence, however, of high variability in response
to methadone treatment between patients,® which indicates
that patients may have different treatment needs. Men and
women especially are known to differ in addiction susceptibil-
ity and behaviour, including age at first opioid use, progression
to regular use and age at treatment entry.'*'¢ It is also likely
that men and women differ in methadone treatment outcomes,
although these differences are unclear in the literature. Hence,
current treatment standards that offer the same clinical man-
agement of opioid use disorder for women and men may not
achieve optimum treatment outcomes for both sexes.

We performed a systematic review of the literature on sex
differences in methadone treatment outcomes related to drug
use behaviour, health status and social functioning, using a
meta-analysis where possible. We critically evaluated the evi-
dence and highlighted areas for future research. Our aim was
to identify possible sex-specific patient needs that can be
addressed with an individualized treatment strategy to pro-
duce improved treatment outcomes, increased treatment effi-
cacy and decreased risk of adverse events.

This review is reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines!” (completed checklist in Appendix 1, www.cmajopen
.ca/content/3/3/E344/suppl/DC1). The review has been regis-
tered with PROSPERO (no. CRD42013006549), and the
detailed methods have been previously reported in a protocol.™®

Literature search

We searched PubMed/MEDLINE, Embase, PsycINFO and
CINAHL databases from inception to Aug. 11, 2014, for rele-
vant articles. The following search terms and their MeSH

subject headings were used: “opioid-related disorders”; “opi-

», « 9, «

ate substitution treatment”; “methadone maintenance”; “sex
differences/characteristics”; “gender differences”; “sex”; “male”;
“female”; “men”; and “women.” No language or time con-
straints were applied; however, the search was limited to peo-
ple aged 18 years or older. The complete search strategy is
found in the published protocol.” We included completed,
published and peer-reviewed studies to ensure that we cap-
tured only high-quality evidence; we did not screen the grey
literature. Included studies were supported primarily by
national funding agencies, and no conflicts of interest were

declared.

Study selection
We included observational studies and randomized controlled
trials (RCTs) that focused on sex differences among patients
receiving methadone treatment for opioid use disorders. In
this review, “opioid use disorder” encompasses all classifica-
tions of opioid-related disorders set forth by the Diagnostic
and Statistical Manual of Mental Disorders that have been
used to date (i.e., abuse, dependence and addiction).

We included studies if their primary focus was sex differences
in methadone treatment outcomes, including treatment
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response, retention, remission status after treatment, polysub-
stance abuse, methadone dosage, drug-related adverse events,
health status, psychological status, death, criminal activity, high-
risk sexual behaviour, social support and employment. Although
marital status is not a direct outcome of methadone treatment, it
is worthwhile to examine this variable. Having a partner can be
indicative of a stable and supportive environment for the patient,
which can positively influence the recovery process.'**

We were interested in all types of patients, regardless of
ethnicity or geographic location. We excluded studies involv-
ing patients receiving an opioid substitution treatment other
than methadone or using methadone for the treatment of
chronic pain.

Data collection

Two of us (M.B. and A.B.) independently reviewed articles at
each screening stage; disagreements were resolved by consen-
sus. We extracted data in duplicate using a pilot-tested data
extraction form.' Studies not meeting our inclusion criteria
were excluded and reasons for exclusion recorded. We obtained
information on study characteristics and design, sample popula-
tion and methadone treatment outcomes.

Risk of bias assessment

For observational studies, 2 authors (M.B. and A.B.) indepen-
dently assessed risk of bias using a version of the Newcastle—
Ottawa Scale?! that was modified for this review. We assessed
risk of bias using the Cochrane Collaboration’s tool for
RCTs.2 We applied the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) frame-
work? to the meta-analyses to evaluate the confidence in the
summarized evidence.

Data synthesis

We used a Mantel-Haenszel random-effects model for the sum-
mary estimate, assuming heterogeneity between studies. We com-
puted a pooled odds ratio (OR) for dichotomous outcomes and
standardized mean difference for continuous outcomes. Summary
measures are presented with corresponding 95% confidence
intervals (Cls). We assessed heterogeneity using the I* statistic.
Publication bias was evaluated using funnel plots (Review Man-
ager [RevMan] version 5.3, The Cochrane Collaboration). We
performed analyses using RevMan version 5.3.

Search results and study characteristics

We included 20 studies with 9732 participants in the review
(Figure 1).2** The strength of agreement between the 2 inde-
pendent raters was high for title screens (x value = 0.823, 95%
CI 0.736 to 0.910), abstract screens (x value = 0.898, 95% CI
0.760 to 1.000) and full-text screens (x value = 0.834, 95% CI
0.615 to 1.000).

We included 18 cohort studies and 2 RCTs. The studies
were conducted in the United States (16), Israel (2), Spain (1)
and Sweden (1). The sample size for each study varied from
53 to 2683 participants, and the studies included mostly men.
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The most frequently reported ethnicities were white, black
and Hispanic. Characteristics of the 20 studies are presented
in Table 1.

Risk of bias assessment

We evaluated bias (selection, performance, detection and
information) for all of the studies. Generally, risk of bias was
moderate to high for the observational studies (Appendix 2
[Table A] www.cmajopen.ca/content/3/3/E344/suppl/DC1)
and low for RCT's (Appendix 2 [Table B]).

Sex differences in methadone treatment outcomes

Substance use

Eleven studies focused on polysubstance use during treatment
(Table 1). We performed a separate meta-analysis for each
substance reported: alcohol, amphetamines, benzodiazepines,
cannabis and cocaine.

"The odds of self-reporting alcohol use while receiving metha-
done treatment were significantly lower among women than
among men’**%* (OR 0.52, 95% CI 0.31 to 0.86) (Table 2, Fig-
ure 2). The odds of amphetamine use while receiving methadone
treatment were significantly greater among women than among
men**% (OR 1.47,95% CI 1.12 to 1.94) (Table 2, Figure 3).

No significant sex differences were seen in the use of opi-
oids or other substances while receiving methadone treatment
(see Appendix 2 [Figures A, C-E] for respective forest plots
for opioid, benzodiazepine, cannabis and cocaine use), in
treatment retention (Appendix 2 [Figure B]) or in methadone
dosage (Appendix 2 [Figure FJ).

Health status

As per the protocol,’® we intended to analyze health out-
comes, including methadone-related adverse events, health
and psychological status; however, data on these outcomes
were unsuitable for a meta-analysis.

Social functioning

Women were less likely to report arrests or legal supervision
(including probation or parole) during treatment than were
men?*® (OR 0.63, 95% CI 0.47 to 0.84) (Table 2, Figure 4).
Women were also less likely than men to be employed?#?>28303
(OR 0.39,95% CI 0.21 to 0.73) (Table 2, Figure 5). Studies that
measured high-risk sexual behaviour had highly variable outcome
definitions, which precluded a meta-analysis. No significant dif-
ferences were found in marital status (married or common-law)
between men and women during methadone treatment**?:03
(Table 2, Appendix 2 [Figure GJ).

Long-term prognosis

Six studies assessed outcomes of long-term methadone mainte-
nance treatment. Patients were followed longitudinally or were
identified retrospectively, with follow-up periods varying from 1
to 25 years after treatment completion. These studies provided
data on several treatment-related outcomes, including illicit opi-
oid use (5 studies), legal involvement (2), employment (2) and
death (3). Owing to large differences in follow-up periods, a
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meta-analysis was not suitable; we therefore provide a brief sum-
mary of the findings.

Jimenez-Trevifio and colleagues®! found that, 25 years
after completion of treatment, the proportion of men using
heroin was significantly greater than that of women (32.5% v.
0%, p = 0.04). In the remaining 4 studies, no significant sex
differences were found in illicit opioid use during 4 weeks** or
1 year?®3337 of follow-up.

Both Marsh and Simpson?** and Savage and Simpson*’
found a greater proportion of men than women reporting
lifetime arrest or incarceration (> 3 days) at follow-up (30%
v. 12%, p < 0.05 and 27% v. 15%, p < 0.05, respectively).
The proportion of men reporting employment (> 6 months)
during the first year after treatment or after 1 year of follow-
up was also significantly greater than that of women*¥’
(51% v. 31%, p < 0.05 and 68% v. 41%, p < 0.05). Risk of
death at 1 year did not differ significantly between men and

Potentially eligible studies identified
through literature search
n =876
MEDLINE n =478
Embase n =129
PsycINFO n = 246
CINAHL n =23

—— Excluded n =347
(duplicates)

Titles and abstracts
screened
n =529

— Excluded n = 497

Y

Studies included for
full-text review
n=32

— Excluded n=9

¢ Participants not receiving MMT n=3
* Not correct outcomes n =2

e Incorrect study design n =2

e Lack of usable data n=2

Studies included for
data extraction
n=23

—— Excluded n=3
e Participants not receiving MMT n =2
* Not correct outcomes n =1

4

Studies included
in systematic review
n =20

Figure 1: Selection of studies for inclusion in the systematic review
and meta-analyses. MMT = methadone maintenance treatment.
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Table 1: Characteristics of the 20 studies included in the systematic review

Study Study No. of Age, Reported
Study location design  participants Sex.no.(%) mean+SD ethnic origin, %* QOutcomes measured
Anglin Los Angeles, Cohort 546 M: 282 (51.6) M: 33.6 White: 77.7 lllicit opioid use; treatment retention;
et al., 19872 USA F:264 (48.4) F:30.4 Hispanic: 22.3  polysubstance use; legal involvement; marital
status; employment during treatment;
long-term prognosis
Brown Brooklyn, Cohort 468 M: 291 (62.2) M: 377 Black: 55.6 lllicit opioid use; polysubstance use; health
et al., 1993% USA F:177 (378) F:35.8 Hispanic: 44.4  status; psychological status; legal
involvement; marital status; employment
during treatment
Camacho Fort Worth, Cohort 326 M: 223 (68.4) M: 38.0 Black: 16 Methadone dosage; high-risk sexual
et al., 19962 USA F: 103 (31.6) F:34.0 Hispanic: 45 behaviour
White: 36
Other: 4
Chatham Fort Worth, Cohort 405 M: 279 (68.9) M: 37.6 Hispanic: 43 Illicit opioid use; treatment retention;
et al., 1999%7 USA F:126 (31.1) F:34.4 White: 36 polysubstance use; health status;

Black: 16 psychological status; legal involvement;
high-risk sexual behaviour; marital status;
employment during treatment

Grella Los Angeles, Cohort 343 M: 191 (55.7) M:58.3 +4.9 White: 71.1 Health status; psychological status;
et al., 201228 USA F: 152 (44.3) F:55.0 +4.1 Hispanic:26.8  employment during treatment; long-term
Other: 2.0 prognosis
Haug San Secondary 78 M: 42 (563.8) M:42.9 + 795 White: 35 lllicit opioid use; polysubstance use; health
et al., 2005%° Francisco, data F:36 (46.2) F:45.5+762 Black:32 status; psychological status
USA analysis Hispanic: 12
Other: 12
Hser Los Angeles, Cohort 720 M: 392 (54.4) M:33.4 White: 74.2 lllicit opioid use; treatment retention;
et al., 1990-1991%° USA F: 328 (45.6) F:30.2 Hispanic: 25.8  polysubstance use; legal involvement; marital
status; employment during treatment
Jimenez-Trevino  Oviedo, Cohort 53 M: 41 (774) M:51.2+10.1 NR Long-term prognosis
etal., 20113 Spain F:12 (22.6) F:49.8+3.8
Jones Baltimore, RCT 55 M: 36 (65.5) M:373+ 1.2 White: 46 lllicit opioid use; treatment retention
et al., 2005* USA F:19 (34.5) F:35.0+15 Nonwhite: 54
Marsh Fort Worth, Cohort 175 M: 91 (52.0) M:26.8 Black: 52 Long-term prognosis
etal., 1986% USA F:84 (48.0) F:24.6 White: 48
Mulvaney Philadelphia, Cohort 548 M: 343 (62.6) NR Black: 58 lllicit opioid use; polysubstance use; health
et al., 19993 USA F: 205 (37.4) Hispanic: 42 status; psychological status; legal
involvement; marital status; employment
during treatment
Peles Tel-Aviv, Cohort 470 M: 339 (72.1) M:37.3 £8.3 “Mainly Israeli” lllicit opioid use; treatment retention;
et al., 2006% Israel F:131 (279) F:345+75 polysubstance use; methadone dosage
Rutherford Philadelphia, Cohort 72 M: 44 (61.1) M:39.7 White: 51.4 Employment during treatment
et al., 1997%¢ USA F:28 (38.9) F:35.2 Black: 45.8
Savage Forth Worth, Cohort 1483 M: 1151 (77.6) M: 27.4 Black: 46.2 Long-term prognosis
et al., 1980% USA F:332 (22.4) F:25.9 White: 31.6
Hispanic:t 22.2
Schiff Jerusalem, Secondary 2683 M: 2352 NR “Mainly Israeli” lllicit opioid use; treatment retention;
et al., 2007% Israel data (87.7) polysubstance use
analysis F: 331 (12.3)
Schilling New York Cohort 244 M: 135 (55.3) M:38.9 + 8.8 White: 22 lllicit opioid use; treatment retention;
etal., 1991%° City, USA F:109 (44.7) F:34.5+5.8 Black:54 polysubstance use; high-risk sexual

Hispanic: 23 behaviour; marital status; employment during

Other: 1 treatment

Schottenfeld West Haven, RCT 58 M: 39 (67.2) M:33.0 White: 75.9 Illlicit opioid use; treatment retention;
et al., 1998 USA F:19 (32.8) F:33.4 Not specified: polysubstance use

241

Steer Philadelphia, Cohort 150 M: 107 (71.3) NR Black: 70 Psychological status
et al., 1980% USA F: 43 (28.7) White: 30

Stenbacka Stockholm,  Cohort 331 M: 233 (70.4) NR “Swedish” Legal involvement
et al., 2003* Sweden F: 98 (29.6)

Webber et al., Bronx, USA Cohort 524 M: 302 (57.6) Median age Hispanic: 63 Illicit opioid use
19994 F:222 (42.4) (min-max) Black: 23

M: 371 (216 White: 14
10 66.0)

F:34.7 (19.9

t0 66.1)

Note: F = female, GRADE = Grading of Recommendations Assessment, Development and Evaluation,?® M = male, NR = not reported, RCT = randomized controlled trial,
SD = standard deviation.

*Some values do not add up to 100 owing to rounding.

tPuerto Rican 9.8%,

Mexican American 12.4%.
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Table 2: Summary of results of meta-analysis to identify sex differences among the included studies

Subjects, n
No.of —m8 —— Pooled OR or SMD Summary of GRADE quality
Outcome studies M F (95% Cl) 2, % sex differences of evidence
lllicit opioid use
Cohort studies?*3043 3 976 814 0.81 (0.50 to 1.31) 82 - Very low*t
RCTsg8240%40t 3t 75 38 1.39 (0.61 to 3.19) 0 - Moderate§
Treatment retention?7303% 3 1010 585 1.01 (0.62 to 1.63) 77 - Low
Polysubstance use
Alcohol use?+303° 3 809 701 0.52 (0.31 to 0.86) 77 Women less Moderate*q|
likely to use
alcohol
Amphetamine use® 2 2691 462 1.47 (1.12 to 1.94) 0 Women more Low
likely to use
amphetamines
Benzodiazepine use?®-# 2 2691 462 0.94 (0.70 to 1.27) 44 - Low
Cannabis use?®-3# 2 2691 462 0.85 (0.67 to 1.08) 0 - Low
Cocaine use®-%8:% 3 2826 571 1.07 (0.64 to 1.78) 76 - Very low*18§1]
Other
Methadone dosage 2 562 234 —2.38 (-5.67 t0 0.91) 0 - Low
(maintenance)?6%
Legal involvement?430 2 674 592 0.63 (0.47 t0 0.84) 39 Women less Moderate*t9|
likely to report
arrests or legal
supervision
Employment during 5 1291 1030 0.39 (0.21 t0 0.73) 91 Women less Moderate*§9**
treatment?425.28.30,39 likely to be
employed
Marital status?#25:30.3 4 1100 878 0.96 (0.75 to 1.21) 0 - Low
Death?43 2 581 353 1.61 (0.60 to 4.33) 83 - Low

Note: Cl = confidence interval, GRADE = Grading of Recommendations Assessment, Development and Evaluation,?, OR = odds ratio, RCT = randomized controlled trial,
SMD = standardized mean difference.

*Differences in outcome definition and measurement among studies.

tStudies did not adjust for relevant treatment-related confounders (e.g., methadone dosage, opioid use, other medications).

1This meta-analysis included 2 studies, but 1 study (Schottenfeld et al.,*°) had 2 methadone intervention arms (65 mg and 20 mg), which were both included separately.
§Small samples and wide confidence intervals across studies.

{ISignificant association at p < 0.01.

**Inadequate statistical measures and some missing data.

Events, n/N Increased risk ! Increased risk
Study Women Men OR (95% Cl) <— among men | among women —>
Anglin et al.”* 45/264 89/282 0.45 (0.30 to 0.67) ——
Hser et al.® 46/328  122/392 0.36 (0.25 to 0.53) —
Schilling et al.% 60/109 771135 0.92 (0.55 to 1.53) —
Overall 151/701 288/809 0.52 (0.31 to 0.86) e
T

Heterogeneity: 7 =77%

U U
0507 1 15 2

OR (95% ClI)

Figure 2: Meta-analysis of sex-related difference in alcohol use over the past 6 months of treatment among women and men receiving metha-
done maintenance treatment for opioid use disorders. An odds ratio (OR) less than 1.0 indicates an increased likelihood of men reporting alco-
hol use. Cl = confidence interval.
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women?’* (OR 1.61, 95% CI 0.60 to 4.33) (Table 2, Appen-
dix 2 [Figure H]). Jimenez-Trevifio and colleagues®! also
found no significant difference in mortality between men
and women at 25 years.

In this review, we have summarized the results from 20 stud-
ies on sex differences in methadone treatment outcomes. We

found that women were less likely than men to use alcohol,
report arrests or legal supervision and be employed during
treatment. However, women were more likely than men to
use amphetamines during treatment.

Our findings are consistent with the trends observed in
past individual studies of patients with opioid use disorder and
those in methadone treatment.'*'**** They are also in line
with traditional sex-role expectations (e.g., higher unemploy-
ment among women, more alcohol use among men).

Heterogeneity: 12 = 0%

Events, n/N Increased risk | Increased risk
Study Women Men OR (95% Cl) <— among men ;| among women —>
Peles et al.®® 15/131 27/339 1.49 (0.77 t0 2.91) . =
Schiff et al.®® 60/331 308/2352 1.47 (1.08 to 1.99) .
Overall 75/462 335/2691 1.47 (1.12 t0 1.94) |

05 07 1 15 2
OR (95% Cl)

Figure 3: Meta-analysis of sex-related difference in amphetamine use over the past 6 months of treatment among women and men receiving
methadone maintenance treatment for opioid use disorders. An odds ratio (OR) greater than 1.0 indicates an increased likelihood of women
reporting amphetamine use. Cl = confidence interval.

Events, n/N Increased risk ! Increased risk

Study Women Men OR (95% Cl) <— among men | among women —>
Anglin et al.24 102/264  130/282 0.74 (0.52 to 1.04) +
Hser et al.%° 98/328  172/392 0.54 (0.40 to 0.74) —a—
Overall 200/592  302/674 0.63 (0.47 to 0.84) <
Heterogeneity: /2 = 39% —T i —

05 07 1 15 2

OR (95% CI)

Figure 4: Meta-analysis of sex-related difference in self-reported legal status during treatment among women and men receiving methadone
maintenance treatment for opioid use disorders. An odds ratio (OR) less than 1.0 indicates an increased likelihood of men reporting arrests or
legal supervision (e.g., probation or parole). Cl = confidence interval.

Events, n/N Increased risk | Increased risk
Study Women Men OR (95% Cl) <— among men ! among women —>»
Anglin, et al.2* 116/264  226/282 0.19 (0.13 t0 0.28) ——
Brown et al.?s 24/177 71/291 0.49 (0.29 to 0.81) —a— !
Grella et al.?8 63/152 88/191 0.83 (0.54 to 1.27) —
Hser et al.® 122/328  297/392 0.19 (0.14 to 0.26) —— |
Schilling et al.®® 19/109 33/135 0.65 (0.35 to 1.23) ——
Overall 344/1030 715/1291 0.39 (0.21 t0 0.73) ‘ |
Heterogeneity: 17 = 91% f f i f f
02 05 1 2 5
OR (95% Cl)

Figure 5: Meta-analysis of sex-related difference in self-reported employment status during treatment among women and men receiving metha-
done maintenance treatment for opioid use disorders. An odds ratio (OR) less than 1.0 indicates an increased likelihood of men being employed.

Cl = confidence interval.
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Limitations

The current literature on methadone treatment outcomes
lacks common definitions or standard measurements for treat-
ment response, and what constitutes a good or poor treatment
response remains unclear. We included a comprehensive list
of outcomes to account for this variation in definitions. As
well, the differences in outcome measurements made it
impossible to combine the results of all studies, and several
studies were not suitable for meta-analyses.??31:33:3%36374142 Ag 5
result, individual meta-analyses in this review contained, at
most, 5 studies, thus providing limited generalizability.

Sex differences in this review may actually be a representa-
tion of the general population and not be specific to patients
receiving methadone treatment. For instance, the association
between men and criminal activity is seen in the general pop-
ulation® and therefore may not be directly attributable to opi-
oid use disorder or methadone treatment. We were also
unable to establish any causality in outcomes because the data
were cross-sectional. Thus, we cannot draw conclusions
regarding possible significant improvements in outcomes
between treatment initiation and completion.

The nature of the treatment interventions was poorly
described, and there were differences in treatment practices
among RCTs*** and among studies conducted in private
methadone programs.?*** However, most studies had compa-
rable methadone treatment practices, and specific outcomes
were consistent across studies.

We assessed risk of bias and overall quality of evidence to
evaluate our confidence in our findings. Most studies were at
moderate to high risk for bias, in several cases owing to small
or unrepresentative samples, failure to adjust for confounders
and lack of objective outcome assessment. The overall quality
of evidence was low to moderate, most likely because of dif-
ferences in outcome measurement between studies, allowing
for high variation and heterogeneity.

Implications for practice and research

Using an extensive list of outcomes, this review has shown
how men and women differ in their response to methadone
treatment. These findings may be useful to inform the design
of existing sex-specific treatment programs or the develop-
ment of comprehensive sex-specific patient-centred treatment
models in areas where they have not yet been introduced.
Programs are encouraged to incorporate medical care, other
substance-use treatment programs (e.g., alcohol or amphet-
amine abuse), counselling, mental health services and employ-
ment needs into their treatment plans, since these services are
known to be associated with improved outcomes.*

The current program standards and clinical guidelines for
methadone maintenance treatment issued by the College of
Physicians and Surgeons of Ontario? were developed from
individual study findings and are therefore not informed
through systematic summaries of the evidence. The findings
of our systematic review may be useful in informing develop-
ment and updates of best-practice guidelines. However, more
methodologically sound studies are required to provide a bet-
ter understanding and characterization of sex differences in
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the use of methadone treatment in opioid use disorders, for
health care providers, health policy-makers and patients.

With additional high-quality studies, a more conclusive
record of sex differences in methadone treatment could be
developed. Subsequent studies could assess the efficacy of sex-
specific treatment and determine which approaches lead to
positive outcomes. Moreover, an investigation into potential
explanations for sex differences — whether they are biologi-
cally or socially driven — is needed so that these factors can
also be incorporated into treatment. It would also be of inter-
est to assess knowledge of sex differences within methadone
clinics and ways in which awareness of these differences could
be heightened. Furthermore, we do not know which out-
comes are important to patients themselves. Lastly, the cost-
effectiveness of integrating specialized treatment for men and
women should be assessed, because implementation of these
strategies would likely reduce overall costs, treatment-related
and otherwise.

Conclusion

Sex differences were evident in polysubstance use, legal
involvement and employment status among men and women
receiving methadone treatment for opioid use disorders.
More studies are needed to better elucidate the presence of
sex differences in methadone treatment outcomes. Studies
need to be replicated in larger samples, using standardized
assessments and measures, and with appropriate statistical
testing to improve our understanding of sex differences and
draw appropriate conclusions that can be applied in the clini-
cal setting. With further research, it is our hope that these
findings can be helpful in improving treatment for patients
with opioid use disorders and the overall field of research in
opioid addiction.
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