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Abstract
Substance use relapse rates are often high in the first months after discharge from inpatient substance
abuse treatment, and patient adherence to aftercare plans is often low. Four residential addiction
treatment centers participated in a feasibility study designed to estimate the efficacy of a post-
discharge telephone intervention intended to encourage compliance with aftercare. A total of 282
participants (100 women, 182 men) with substance use disorders were included in this secondary
analysis. The findings revealed that women were more likely than men to attend aftercare. This
`gender effect' persisted after adjustment for a number of potential mediators.
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Introduction
It is unlikely that substance abusing patients whose level of impairment requires inpatient care
will remain in treatment for an adequate period of time, unless they are successful in
transitioning from inpatient to outpatient services (1). In a national epidemiological study of
802 discharges from 14 residential or inpatient programs, only 14% of patients reported
attending outpatient programs in the community in the first year after discharge, and less than
half reported participation in self-help groups (2). Barriers within systems of care make this
transition difficult. For instance, patients are likely to receive inpatient care in one location
followed by outpatient care elsewhere. Additionally, aftercare is usually delivered by different
staff which creates challenges of rebuilding trust and alliance.
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Although accrediting organizations require evidence of discharge planning and strategies to
support continuing care, treatment providers are challenged to find interventions that help
patients become engaged in aftercare treatment following inpatient treatment. Several studies
suggest that patients who are provided with an outreach post-treatment intervention will have
improved compliance with aftercare planning and improved outcome status(3-6).

Gender and Substance Use Disorders
Accumulating research demonstrates important gender differences regarding substance use. A
recent epidemiological study confirmed the findings of many earlier studies and showed that
men typically have higher rates of alcohol and drug use disorders compared to women (7). In
addition, men and women have been found to be motivated to use alcohol or drugs for different
reasons, have different risk factors for substance use including different genetic contributions
to risk, display different patterns of using, have different rates of progression from use to
dependence, and experience different social, psychological and physical adverse effects from
using (8-13). With regard to comorbid psychiatric diagnoses among individuals with substance
use disorders, women typically have higher rates (9,10), and the association between mood/
anxiety disorders and comorbid substance use disorders appears to be stronger for women than
men (7). Thus, it is reasonable to expect that gender differences in response to telephone
aftercare also might occur. If so, this would provide important information for treatment
providers.

The primary research findings of this study were that individuals randomized to receive a brief
telephone intervention (telephone call group; TCG) tended to have a higher rate of verified
aftercare attendance. In particular, the TCG and standard care only group (SCG), respectively,
had attendance rates of 56% and 45% (14); however, women were more likely than men to
attend the follow-up visit. The purpose of the current study was to further examine moderating
and mediating factors that may explain the `gender effect' observed in telephone aftercare
(14,15).

Methods
Study Procedures

The complete procedures of the TELE study are available (14), but briefly, participants of the
TELE study included men and women age 18 years or older voluntarily admitted to one of four
residential programs for rehabilitation treatment, but not admitted solely for detoxification.
They were required to have a substance abuse or dependence diagnosis (determined by
residential program admission information) and the capacity to understand and provide written,
informed consent. Eligible participants were required to provide a telephone number where
they could be contacted following discharge. Exclusion criteria included current suicide
intention or recent (<30 days prior to admission) suicide attempt.

Participants had no further contact with the telephone aftercare study until just before discharge.
Randomization to TCG or SCG occurred within two business days prior to the planned
discharge date. Randomization was stratified by treatment site to ensure balanced treatment
arms.

Telephone calls during weeks 1, 2, 4, 6, 8, 10, and 12 after discharge, by the telephone
counselors for TCG, focused on participants' self-reported adherence to the continuing care
plan provided to them at discharge. Participants randomized to SCG were not contacted
between time of discharge and the call (made by research assistants rather than TELE
counselors) to set up the follow-up visit at week 13, but their discharge plan was reviewed with
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them by the TELE counselor before they left the residential center. At that time, they were
encouraged to register and receive continuing care at an outpatient treatment center.

Participants in each group were assessed for treatment effects at a follow-up visit which
occurred at three months after discharge from the residential setting. After completion of the
three-month follow-up visit, a research assistant verified the patient's attendance/participation
in the assigned program identified on the discharge plan. Verification was attempted on all
participants completing the follow-up visit. If the follow-up visit was missed (the participant
was a `no-show'), research staff used release forms signed at the pre-discharge interview to
attempt to verify attendance and participation in the continuing care activities identified in the
discharge plan. The verified aftercare attendance served as the primary outcome measure for
this analysis. Verification of aftercare attendance also included verification of the components
of the discharge plan. Failure to confirm attendance at the aftercare program resulted in missing
data.

Study procedures were reviewed and approved by the National Institute on Drug Abuse Clinical
Trials Network Data Safety and Monitoring Board and the Institutional Review Board on
record for the participating sites prior to study initiation.

Statistical Analysis
The primary study findings (14) revealed that women were more likely to attend aftercare
visits. A comprehensive analysis of potential mediating factors was designed to further
examine this finding. Candidate moderating and mediating variables included baseline
characteristics (e.g., race, transportation access), physical and mental history, and variables
obtained from the ASI-Lite (16). To minimize the potential for an inflated Type 1 error rate,
the research team reviewed variables a priori to determine `biologic plausibility' before the
variable was identified as a candidate variable.

Mediation analyses were conducted using nested logistic regression models. Two sets of
adjusted logistic regression models were considered. The first model included main effects of
gender and the potential mediator. The second model expanded the analysis to include
treatment group (TCG or SCG) and clinical site. The magnitude of the mediation effect was
summarized by percent change in the estimated gender parameter in the mediation models
relative to the unadjusted logistic regression model (i.e., a model consisting of only the gender
variable). Gender by covariate associations were assessed by chi-square tests (Fisher's exact
when 25% or more table entries contained expected counts less than 5) and two-sample t-tests.

Propensity scoring was used to combine the collective effects of all potential mediators into a
single scalar that represented the probability of being classified as female (17). The propensity
score was included as a predictor in a multiple logistic regression model containing the main
effects of TELE random assignment and gender. This method can significantly reduce bias
that may result from confounding.

For the purpose of the initial screening for potential mediators, the Type I error rate was set at
alpha=0.05 (two-sided), but p-values less than 0.05 should be interpreted cautiously because
of the secondary nature of this examination and multiple hypothesis testing. For the final
assessment of the gender parameter estimate, the alpha=0.01 level of significance was used.
P-values between 0.05 and 0.01 were interpreted as trends. All analyses were conducted using
SAS v9.1.3.

No formal power calculations were included in the design of the original TELE study
(consistent with the feasibility objective of the study); however, for this secondary analysis,
power was estimated using the N=282 subjects (35.5% women) for which the primary outcome
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measure was available. A secondary analysis using a Type I error rate of 0.05 (two-sided) will
have approximately 80% power to detect an effect size of 0.35 when the sample size ratio of
men to women is approximately 1.8. This calculation is based on a two-sample t-test with equal
variances. For dichotomous outcomes, greater than 75% power to detect an odds ratio of 2.0,
using a Type I error rate of 0.05 (two-sided), was available, if the underlying binomial
probabilities were 0.40 and 0.57 (a region where the binomial variance is typically large) and
the same 1.8 men to women ratio.

Results
A total of 339 participants were randomized to TCG (N=169) and SCG (N=170). Of these,
241 completed the 13-week post discharge follow-up and provided a self-report for aftercare
attendance; however, inclusion of the program verification increased availability of the primary
efficacy outcome to 282. The study consisted of 56.4% Caucasian and 28.7% African American
participants. The remaining 14.9% were classified by more than one racial category or did not
respond. Overall, 64.5% of the participants were men, with mean (standard deviation) age of
37.1 (9.4) years. After adjusting for treatment group, the odds of aftercare attendance for
women were 1.91 times higher than men (95% CI: [1.2, 3.2]; p=0.007). The odds ratio in TCG
tended to be higher (OR=2.4; 95% CI: [1.1, 5.0]); however, no treatment by gender interaction
was found (p=0.49).

Numerous candidate covariates were associated with gender (Table 1) and were examined.
Notable gender differences were observed with respect to history of sexual abuse (20% men
vs. 67% women; p<0.001) and physical abuse (45% men vs. 78% women; p<0.001).
Furthermore, women had a trend for higher ASI psychiatric composite scores (p=0.022), which
is consistent with the high proportion of women with a history of physical or sexual abuse.
This could be attributable to the number of (past 30) days experiencing psychological and
emotional problems (13.1 ± 11.9 days men vs. 17.3 ± 12.5 days women; p=0.006) which is
one of the components used in calculating the composite score. In terms of access to
transportation to attend the follow-up care, no gender differences were observed. In particular,
approximately 45% of both men and women had a valid driver's license, and 33% of men and
36% of women had access to an automobile.

Content of discharge plans also was examined and revealed some important differences.
Women were prescribed medications more frequently than men as part of the discharge plan
(22% vs. 11%; p=0.01) and were encouraged more often to incorporate faith and/or prayer into
the recovery process (74% vs. 57%; p=0.007). Discharge plans for male participants included
higher rates of recommendation for abstaining from alcohol (p=0.009) and other drug use
(p=0.03) and seeking employment (p=0.009). The vast majority of discharge plans included
provisions for contacting and participating in AA/NA programs, but no differences were
observed with respect to gender. Interestingly, 95% of women's discharge plans included
enrollment in community treatment program, yet only 84% of plans for men did (p=0.005).
There were significant site-to-site variations in this component of the discharge plan (p<0.001)
and a significant interaction by gender. The percentages for recommendation for aftercare
ranged from 60% to 100%.

For the subset of the 282 patients whose data were verified, 204 returned for the follow-up
visit, enabling data collection on some subjective aspects of the discharge plan. On a 1 to 5
scale, with 1 being “strongly agree” and 5 being “strongly disagree”, women tended to report
slightly higher levels of satisfaction with the plan (1.6 ± 0.66 women vs. 1.8 ± 0.68 men;
p=0.07). No gender differences were observed with respect to the helpfulness of the plan
(p=0.76), learning about the importance of the plan (p=0.89), recognition that alcohol and drugs
could not be safely used (p=0.17), or that sobriety would require lifestyle changes (p=0.13).
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Mediation Results
Table 2 presents the results of the mediation analysis. As illustrated, significant confounding
of the gender effect was observed; however, the `gender effect' persisted. In particular, while
the unadjusted odds ratio was 1.9, the estimated odds ratio grew to as large as 2.2 after adjusting
for history of physical abuse, and it shrunk to 1.8 after adjusting for using faith/prayer. All
estimated log odds ratios for gender remained statistically significant at α=0.05, and many
remained statistically significant at α=0.01. The only potential mediator associated with
aftercare attendance was prescribing medication; however this variable had a minor effect on
the gender parameter estimate.

The analysis with propensity score yielded comparative results. In particular, the gender main
effect remained highly significant (p=0.006), and after adjustment for treatment assignment
and propensity score, the odds of aftercare attendance were 2.6 (95% CI (1.3, 5.2)) times higher
for women than men. However, due to missing values, the propensity score was estimated for
only 232 of the subjects.

Discussion
In this study, women were more likely to attend aftercare than men. The gender effect persisted
after adjusting for potential mediators and study design variables. The lack of significance of
the treatment by gender interaction suggests that women in both intervention and control groups
were more likely to attend aftercare than men.

The mediating factors of history of sexual or physical abuse, ASI psychiatric composite score,
prescribed medications, and psychological/emotional problems in the last 30 days, all of which
were more common in women, suggest that comorbidity is an important factor to consider in
future studies. Women may have more complex comorbid combinations of conditions that
mitigate against success in recovery without additional treatment or attention.

Telephone interventions have been effectively used in other areas of medicine to enhance
attendance at follow-up appointments and to improve patient outcome (18-23). Studies on
telephone reminders have shown variable results at improving attendance at appointments,
most of which have shown decreases in the `no-show' rate, with improvements up to 50%.
Most telephone reminders mentioned previously were short clerical interventions focusing on
whether the patient was coming to the appointment.

In this study, the telephone calls had personalized content based on the continuing care plan
and the current condition of the patient's addictive illness. Telephone call fidelity was
conducted on approximately half of calls. It was of interest to compare the content and fidelity
of TCG interventions by gender, but due to masking of participant information, fidelity could
not be linked to individual participants. In addition, all telephone counselors were women, so
testing impact of gender of the caller was not possible, and the impact of gender matching for
treatment is not clear (13).

Another limitation of this study is that information pertaining to a patient's insurance coverage
for aftercare attendance was not measured. If women had greater access to insurance, this could
potentially explain some of the `gender effect'. Furthermore, not all of the sites in this study
required all patients to enroll in aftercare; however, the between-site variation was not found
to strongly affect the observed gender trend. Even though this analysis was a planned secondary
analysis, the results should be interpreted with caution. Future studies are needed to better
understand the observed gender effect, and the development of novel methodology to improve
the aftercare attendance for males may be warranted.
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