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symptoms improved with increased duration of treatment, particularly for
women with more severe baseline symptoms. © 2007 Wiley Periodicals,
Inc.

Improving retention continues to be a major challenge in substance abuse treatment
(Battjes, Onken, & Delaney, 1999; Dakof et al., 2003). Clients who complete drug
treatment are more likely to remain alcohol and drug free and have lower unemploy-
ment, arrest, and relapse rates (Simpson & Brown, 1999; Simpson, Joe, & Brown,
1997). Specifically, clients have more favorable outcomes if they remain in treatment
over 90 days (National Institute on Drug Abuse [NIDA], 1997; Simpson et al., 1997).

The Drug Abuse Treatment Outcome Study (DATOS) found that retention rates
of 90 days or more for long-term residential treatment range from 21% to 75% across
programs (Grella, Hser, Joshi, & Anglin, 1999). Other studies have reported retention
rates that range from 41% to 56% (Amaro, Nieves, Johannes, & Cabeza, 1999; Dono-
van, Rosengren, Downey, Cox, & Sloan, 2001; Grella, et al., 1999; Knight, Logan, &
Simpson, 2001; Rowan-Szal, Joe, & Simpson, 2000).

Factors related to retention in substance abuse treatment are generally classified
as client factors or program factors. In general, studies have shown that risk of drop-
out is greater for clients who are younger (Scott-Lennox, Rose, Bohlig, & Lennox,
2000), who are female (Arfken, Klein, di Menza, & Schuster, 2001), who have fewer
years of education (Knight et al., 2001), and whose race is other than White (King &
Canada, 2004; Knight et al., 2001; Milligan, Nich, & Carroll, 2004). In addition, clients
with more severe drug problems (Kelly, Blacksin, & Mason, 2001), with no legal pres-
sure (Joe, Simpson, Greener, & Rowan-Szal, 1999; Knight et al., 2001), with more
psychological problems or problems of greater psychiatric severity (Ross, Cutler, &
Sklar, 1997), with lower motivation for treatment (Joe et al., 1999; Simpson et al.,
1997), and who lack social support are also at higher risk for dropout from treatment
programs (Kelly et al., 2001).

Studies have shown equivocal results on the association of gender and retention;
while some show that women are at greater risk for treatment discontinuation (Arfken
et al., 2001), other studies have found either no association (Lundy, Gottheil, Serota,
Weinstein, & Sterling, 1995) or lower dropout rates among women (Andersen & Berg,
2001). Environmental barriers—including inability to bring young children into treat-
ment with them, inadequate childcare, lack of transportation, and lack of gender-
sensitive services—are some factors contributing to treatment dropout among women
(Howard & Beckwith, 1996; Lewis, Haller, Branch, & Ingersol, 1996; Szuster, Rich,
Chung, & Bisconer, 1996).

Results are mixed on the relationship between retention and client psychological
attributes, experiences with trauma, and/or comorbidity. Some studies have shown
better retention among persons with comorbid disorders, especially depressive disor-
ders (Martinez-Raga, et al., 2002) or social anxiety (Egelko & Galanter, 1998). How-
ever, others have reported higher dropout rates among women with Axis I comorbidity,
especially those with severe mental illness (Brown, Melchior, & Huba, 1999). Higher
dropout rates are also reported for persons with a history of physical or sexual abuse,
or a history of childhood abuse or neglect (Claus & Kindleberger, 2002; Kang, Deren,
& Goldstein, 2002). Amaro et al. (1999) reported that Latina women in a residential
substance abuse program with a history of childhood abuse were more likely to drop
out in the early stages of treatment. In another study, Thompson and Kingree (1998)
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reported that treatment completion in a residential substance abuse treatment pro-
gram for low-income pregnant women was related to posttraumatic stress disorder
(PTSD).

Despite findings of low retention rates for women with co-occurring disorders,
there has been a dearth of research on how interventions might be modified to
improve treatment retention for this client population. For persons with co-occurring
disorders, there is growing agreement that an integrated treatment approach, as opposed
to treatments that address each disorder separately, is the most appropriate model
(Barrowclough et al., 2001; Hellerstein, Rosenthal, & Miner, 2001; RachBeisel, Scott,
& Dixon, 1999; Ziedonis & Stern, 2001). Some elements of successful integrated treat-
ment models include stages-of-change components, motivational interviewing, and
cognitive-behavioral interventions (Ouimette, Brown, & Najavits, 1998; Ziedonis &
Stern). Screening for trauma and health problems and an approach that builds on
safety and empowerment in the community are further recommended aspects of
integrated models. Especially for persons with a substance use disorder and PTSD, it
has been suggested that comprehensive treatment should simultaneously address sub-
stance use, PTSD symptoms, and quality-of-life concerns such as vocational issues and
social support (Najavits, Weiss, & Shaw, 1997; Ouimette et al., 1998).

The question that remains unaddressed is whether an integrated treatment pro-
gram improves retention. This study sought to answer the following questions: (a) Do
integrated trauma services lead to longer retention in residential treatment among
women with co-occurring disorders?; (b) Does the effect of the intervention on reten-
tion differ by severity in symptoms of addiction, mental health, or trauma?; and (c) Do
longer treatment stays lead to better 6-month addiction, mental health, and trauma
outcomes?

Data presented in this article reflect the experiences of 461 residential treatment
participants at two research sites of the Women, Co-Occurring Disorders, and Vio-
lence Study (WCDVS), sponsored by the Substance Abuse and Mental Health Services
Administration (SAMHSA). The WCDVS is the first large-scale federal initiative to
address two major issues: the significant lack of appropriate services for women with
co-occurring substance use and mental health disorders who have experienced trauma,
and the general failure to include clients’ children in the treatment setting. This
federal initiative entailed a nine-site, multimodel intervention study with a quasi-
experimental design. It included baseline, 6-month follow-up, and 12-month follow-up
interviews with the women in the study. Each site contributed data from both an
intervention group and a comparison group.

Intervention sites provided integrated, consumer-involved, trauma-informed, com-
prehensive services. (See Huntington, Moses, & Veysey, 2005, for more detail.) Services
included outreach, assessment, crisis intervention, trauma-specific counseling, ongo-
ing treatment, parent skills training, resource coordination and advocacy, and peer-
run services. The present analyses included two of the nine WCDVS research sites with
residential treatment programs that collected information on actual admission and
discharge dates. Women participated in one of two manualized, trauma-specific group
interventions: Seeking Safety, a 31-session, 4-month-long intervention (Najavits, Weiss,
Shaw, & Muenz, 1988) at the Los Angeles site, and Trauma Recovery and Empower-
ment (TREM), a 25-session, 6-month-long intervention (Harris, 1998) at the Boston
site. Both of these multisession trauma group interventions focused on helping women
maintain personal safety, learn empowerment and coping skills, and understand the
links among substance abuse, mental health problems, and trauma. The intervention’s
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comprehensive services included residential centers where women could live with
their children, childcare, transportation, and other gender-sensitive services that had
previously been shown to contribute to lower treatment dropout rates among women
(Howard & Beckwith, 1996; Hughes et al., 1995; Lewis et al, 1996; Szuster et al, 1996).
Intervention participants received treatment from five agencies: two 12-month resi-
dential treatment agencies at the Los Angeles site, and one 9-month and two 12-month
residential treatment agencies at the Boston site. The comparison condition repre-
sented residential substance abuse treatment-as-usual in that site’s region. Treatment-
as-usual varied from site to site and sometimes included some of the same program
elements offered by the integrated-services intervention. However, none of the treatment-
as-usual agencies provided trauma-specific treatment (McHugo, et al., 2005). Compar-
ison participants received treatment from seven residential treatment agencies. There
were five agencies at the Los Angeles site, one with a 9-month program and four with
a 6-month program, and two agencies at the Boston site, one with a 6-month program
and one with a 9-month program.

METHODS
Sample

This article examines baseline and 6-month interview data from 461(n = 198,
intervention group; n = 263, comparison group) women in residential treatment
enrolled at the Boston (n= 92) or Los Angeles (n = 369) sites of the WCDVS. (For a full
description of the WCDVS study design, see McHugo et al., 2005, and Giard et al., 2005.
For a full description of women’s characteristics at baseline, see Becker et al., 2005.)

Study participants in this sample were recruited into the study and received base-
line interviews within 60 days of admission to residential treatment: 35% of partici-
pants received baseline interview within two weeks, 52% within 30 days, and 12%
within 31-60 days. About 29% of participants were in 6-month programs, 30% were in
9-month programs, and 41% were in 12-month programs . Mean age was 33 years in
both the intervention and comparison groups. Average education (in years) was 11 for
both groups. Across groups, the most common race/ethnicity identifications were
Hispanic, Black non-Hispanic, and White non-Hispanic (33%, 24%, and 34%, respec-
tively), with no differences between intervention and comparison groups.

Measures

Background Characteristics. Respondents were asked closed-ended questions about demo-
graphic information, employment status prior to program entry, history of homeless-
ness, court-ordered treatment, jail experience, relationship status (married or partnered),
number of children, custody status of children, and loss of parental rights.

Dependent Measures of Mental Health, Trauma, and Addiction Symptoms. We assessed men-
tal health symptoms using the Global Severity Index (GSI) of the Brief Symptom
Inventory, a 53-item symptom checklist (Derogatis, 1993). The GSI is a mean measure
for perceived severity of 53 mental health symptoms in the past 7 days. (The symptom
score range is 0—4, where 0 = not at all and 4 = extremely; higher scores therefore
indicate more severe symptoms.) For the GSI (n = 441), Cronbach’s alpha was 0.961.
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In addition, we asked participants about the number of psychiatric hospitalizations
they had had and their use of prescription psychotropic medications.

We measured trauma symptoms using the PTSD Symptom Scale (PSS; Foa, Cash-
man, Jaycox, & Perry, 1997). Respondents were asked how often in the past month
they had experienced a list of problems that are sometimes experienced after a trau-
matic event. The response scale ranged from 0 (not at all or only once) to 3 ( five or more
times or almost always). For the PSS (n = 443), Cronbach’s alpha was 0.896. Traumatic
events were measured using an adaptation of the Life Stressor Checklist-Revised (LSC-R;
Wolfe, Kimerling, Brown, Chrestman, & Levin, 1996). History of childhood physical
and sexual abuse and history of adult physical and sexual abuse were derived from
answers to the LSC-R, and a scale of lifetime exposure to stressful events (LESE) was
constructed by summing across all events (McHugo, Caspi, et al. 2005). For the LESE
(n = 430), Cronbach’s alpha was 0.710.

We measured addiction severity using the Addiction Severity Index (ASI) Alcohol
and Drug Composite scores (adapted from McLellan, Luborsky, Woody, & O’Brien,
1980). ASI composite scores, ranging from 0 to 1, are based on the amount of use,
related problems (e.g., cravings, withdrawal, wanting to but being unable to stop,
being bothered by these problems), and the perceived importance of treatment. For
the ASI Alcohol Composite (n = 461), Cronbach’s alpha was 0.895, based on weighted
items used in computing the measure. For the ASI Drug Composite (n = 458), Cron-
bach’s alpha was 0.695, based again on weighted items used in computing the mea-
sure. Women were also asked how many times in the past they had started substance
abuse treatment.

Dependent Measure of Days in Treatment. We computed length of stay (LOS) in days from
program-specific admission and discharge data. Women who were discharged and
readmitted within 30 days were counted as having one treatment episode. Comparison
and intervention programs were not matched for the LOS required for program
completion. More participants in the intervention group were in longer programs;
specifically, there were five programs of 6-months’ duration and two programs of
9-months’ duration in the comparison group, while there was one program of 9-months’
duration and four programs of 12-months’ duration in the intervention group. There-
fore, in the analyses, the maximum number of days for LOS was capped at 120. This
number was chosen because a substantial proportion of women in the 6-month treat-
ment programs left after 5 months but had completed their programs successfully, and
we wanted to be certain that women who left treatment before the maximum LOS did
so because they were dropping out.

Statistical Methods

Error probabilities for all statistical tests were set at 5%, and the tests were two-sided.
Events were defined as discharge from the substance abuse treatment program, cen-
soring at 120 days (4 months).

To test for baseline differences, we used ttests for normally distributed variables;
nonparametric Wilcoxon rank sum tests for continuous, non-normally distributed vari-
ables (such as the ASI Composite Scores) and ordered, categorical variables (such as
the number of substance abuse treatment starts); and chi-square tests for categorical
variables.
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To test treatment effect on LOS, we first estimated conditional probabilities of
remaining in treatment using Kaplan Meier product-limit estimates with censoring at
120 days. Second, we used Cox proportional hazards models to test for treatment
group differences in hazard rates for the risk of program discharge, controlling for
client characteristics that differed at baseline (with p < .05) and for the interaction
effect between jail experience and being mandated to treatment, two factors that were
highly correlated (Hosmer & Lemeshow, 1999). To determine if there was a statistical
association between symptom severity with time in treatment and whether the inter-
vention worked better for certain subgroups of women, for example, those with higher
or lower baseline mental health, trauma symptoms, or substance use, we used the final
proportional hazards regression models, adding each symptom or severity measure
and its interaction with treatment group and testing the null hypotheses that these
parameters were equal to zero.

To assess the effect of longer treatment stay on addiction, mental health, and
trauma outcomes at 6-month follow-up, we tested the relationship between time in
treatment and 6-month outcomes using general linear models, including all pairs of
two-way interactions among LOS, treatment group, and baseline symptom severity, as
well as the three-way interaction among these variables. Retaining the interaction
between treatment group and LOS, we excluded interaction effects sequentially, start-
ing with the model effect with the least significant p-value, until we included all main
effects and only interaction effects with p-values < .15 (Scheffe, 1959). We performed
sensitivity analyses to better understand regression results, reanalyzing these data after
excluding outlying observations that were more than three standard deviations from
mean improvement. Because treatment engagement might affect outcome, we also
included a measure of engagement in the final regression models, specifically, the
percentage of trauma group sessions attended (Seeking Safety in Los Angeles sites and
TREM in Boston sites). Because treatment group and engagement parameters were
confounded (i.e., participants in the comparison group did not attend trauma ses-
sions), we reanalyzed two datasets, the first including women in both treatment groups
and the second including only women in the intervention groups, substituting in both
models the engagement measure for the treatment group parameter.

RESULTS
Baseline Differences Between Groups

We allowed effects into the model if the baseline differences were significant at p =
.05. However, unlike the analysis from the larger study that controlled for geographic
population differences, the analysis for this study did not control for city population
differences between Los Angeles and Boston.

Table 1 shows comparison of intervention and comparison groups at baseline.
Treatment groups differed in history of homelessness (p = .036), mandated treatment
(p < .0001), recent jail experience (p < .0001), number of substance abuse treatment
starts (p = .004), and number of days from admission to baseline interview (p < .0001).
There were no differences at baseline between comparison and intervention groups
regarding use of medications for mental health problems or substance abuse: At
baseline 34% of all participants were taking psychotropic medications and 4% were
taking medications for substance abuse. However, intervention group participants who
had not taken medications within the 3 months prior to the baseline interview were
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Table 1. Baseline Characteristics of Women by Treatment Group (N = 461)

Intervention Comparison
Characteristic N =198 N = 263 P-value”
Demographics
Employed prior to treatment entry? 0611
No 173 87.81% 214 81.36%
Yes 24 12.18% 49 18.63%
Individual income below poverty line? 1907
No 26 13.40% 46 17.96%
Yes 168 86.59% 210 82.03%
History of homelessness .0361%*
Never homeless 46 23.46% 77 29.27%
Homeless in past but not in last 6 months 56 28.57% 49 18.63%
Homeless in last 6 months 94 47.95% 137 52.09%
Criminal justice history
Mandated treatment <.0001*
Voluntary treatment 81 40.90% 162 61.83%
Mandated, criminal court 89 44.94% 60 22.90%
Mandated, civil 28 14.14% 40 15.26%
Jail experience <.0001*
Never in jail 24 12.30% 64 24.33%
Past jail experience 44 22.56% 97 36.88%
In jail in last 6 months 127 65.12% 102 38.78%
Family characteristics
Has partner/spouse? 1618
No 133 67.17% 160 60.83%
Yes 65 32.82% 103 39.16%
Has children? (by age) .6803
Never had children or none living 29 14.64% 37 14.06%
Child/children < 18 yrs 153 77.27% 210 79.84%
Child/children > = 18 yrs 16 8.08% 16 6.08%
Has custody of children? 4603
No 110 55.55% 137 52.09%
Yes 88 44.44% 126 47.90%
Ever lost parental rights? .2620
No 154 78.57% 194 74.04%
Yes 42 21.42% 68 25.95%
Mental health
Lifetime number of psychiatric hospitalizations 8170
None 133 67.17% 176 67.17%
1 25 12.62% 39 14.88%
2-5 29 14.64% 38 14.50%
More than 5 11 5.55% 9 3.43%
Global Severity Index (GSI) M (SD) 198 1.18 (0.69) 263 1.20 (0.73) 2941
Prescription medication in last 3 months
for mental health problems? 9078
No 128 65.64% 174 66.15%
Yes 67 34.35% 89 33.84%
Prescription medication in last 3 months
for substance abuse problems? .879
No 188 96% 253 96%
Yes 8 4% 10 4%
Trauma
Lifetime Exposure to Stressful Events (LESE) M (SD) 198 16.0 (4.7) 263 15.8 (4.3) 6021
PTSD Symptom Scale (PSS), total score, M (SD) 189 20.8 (10.8) 254 20.9 (12.1) 19631
History of physical or sexual abuse as a child? .3887
No 56 28.28% 65 24.71%
Yes 142 71.71% 198 75.28%
History of physical or sexual abuse as an adult? .3526
No 30 15.15% 32 12.16%
Yes 168 84.84% 231 87.83%
(Continued)
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Table 1. Continued

Intervention Comparison
Characteristic N =198 N = 263 P-value®
Alcohol and drug addiction
Number of substance abuse treatment starts .0043%*
None 40 20.51% 24 9.30%
1-2 52 26.66% 63 24.41%
3-4 33 16.92% 60 23.25%
5 or more 70 35.89% 111 43.02%

Addiction Severity Index (ASI),
Alcohol Composite Score,
Mdn (Interquartile range) 198 0.02 (0, 0.30) 263 0.04 (0, 0.51) .080

Addiction Severity Index (ASI),
Drug Composite Score,
Mdn (Interquartile range) 196 0.21 (0.04, 0.33) 262 0.25 (0.15, 0.34) .056

Study enrollment
Number of days from admission to baseline

interview M (SD) 198 17.8 (10.9) 263 22 (11.3) <.0001*
Completed substance abuse treatment

program?® <.05%

Yes 46 23.23% 87 33.08%

No 152 76.77% 176 66.92%

Note. *P-values are for two-sample, two-sided ttests except for the following variables: Chi-square tests: race/ethnicity,
employed, income below poverty line, living situation, mandated to treatment, jail experience, has partner, has children,
has custody of children, ever lost parental rights, prescription medication, history of abuse in childhood, history of abuse
in adulthood. Wilcoxon nonparametric rank sum tests, two-sided: lifetime history of psychiatric hospitalizations, ASI,
substance abuse treatment history.

"Programs were not matched for LOS in the comparison and intervention groups; different lengths of stay were required
for treatment completion in each group. More participants in the intervention group were in longer programs, and women
in the intervention group were less likely to complete treatment (OR = 0.6122; 95% CI: 0.403, 0.930).

#p < .05.

more than twice as likely as their peers in the comparison group to start taking
psychotropic medications 3 months prior to the 6-month interview: OR (95% CI),
2.29, (1.16, 4.54). No differences in other variables were found between the interven-
tion and comparison groups at baseline.

Table 1 also reports mental health (GSI), trauma (PSS and LESE), and addiction
(ASI) severity measures. GSI scores are interpreted by comparison with normative
data available for both clinical and nonclinical samples of adults; the following are
means and standard deviations for different segments of the population: 1.32 (0.72)
for psychiatric outpatients; 1.36 (0.86) for psychiatric inpatients; and 0.30 (0.31) for
nonpatients (Derogatis & Melisaratos, 1983). GSI scores for both the intervention
group, 1.13 (SD = 0.69), and comparison group, 1.20 (SD = 0.73), fell within the
ranges for psychiatric outpatient and psychiatric inpatient normative scores. The LESE
(which was based on the trauma history interview) has no established summary vari-
ables, so the ones we created for the WCDVS are without normative data (McHugo,
Kammerer et al., 2005). For the PSS, both the intervention group score (20.8) and
the comparison group score (20.9) fell into the moderate-to-severe category. (PSS
scores less than or equal to 10 are considered mild, scores between 11-20 are con-
sidered moderate, scores between 21-35 are considered moderate-to-severe, and scores
equal to or greater than 36 are considered severe [McHugo, Kammerer et al., 2005]).
ASI composite scores, which range from 0 (no problem) to 1.0 (extreme problem), were
0.02 (CI: 0, 0.30) and 0.04 (CIL: 0, 0.51) for the Alcohol Composite Score, respec-
tively, for the intervention and comparison groups, and 0.21 (CI: 0.04, 0.33) and
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0.25 (CI: 0.15, 0.34) for the Drug Composite Score, respectively, for the intervention
and comparison groups.

Does the Intervention Increase Treatment Retention After We
Control for Baseline Differences Between Treatment Groups?

By 4 months, 45% of the intervention group and 50% of the comparison group had
left treatment. Crude difference in length of time in treatment was not statistically
significant (Log rank p = .203, Wilcoxon p = .163; see Figure 1). In the intervention
group, the 75th percentile (i.e., the time point at which the probability of still being
in treatment was 0.75) was 63 days after admission (95% CI: 49, 80 days; n = 198 with
55% censored), compared with 49 days (95% CI: 41, 60 days; n = 263 with 50%
censored) for the comparison group.

The first level model controlled for treatment group and for the variables that
were significantly different between the two groups at baseline: homelessness in the
past 6 months, jail experience in the past 6 months, history of mandated treatment,
number of substance abuse treatment starts, and days from admission to baseline
interview. Results are shown in Table 2. Proportional hazards model assumptions were
met, with p = .584 for test of nonzero, time-dependent covariate. After controlling for
baseline differences, the women in the intervention group were more likely to have
longer treatment stays, with a 31% lower risk for dropout from treatment at any time
than for the comparison group women (N = 448, p = 0.021, HR = 0.691; 53%
censored observations). Table 2 shows other significant predictors for treatment pro-
gram dropout. Women who were court-mandated tended to stay in treatment longer
(HR = 0.65; the dropout risk was 35% lower for these women; p < .007). Women with
no previous substance abuse treatment had a higher risk for dropout (HR = 2.5) than
women with five or more previous substance treatment starts (p < .0001 for overall
test), while women with a moderate number of treatment starts (1-2 or 3—4) tended to
stay in treatment longer than did women with five or more starts (HR = 0.6 to 0.7, or
a risk of 30% to 40% less).
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Figure 1. Probability of remaining in treatment.
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Table 2. Cox Proportional Hazards Model of Time in Treatment® (N = 448, 53% censored)

Parameter Chi- Pr>  Hazard
Variable df  estimate SE square ChiSq ratio
Treatment group (intervention) 1 —.37009  0.16056 5.3127 .0212%  0.691
Mandated treatment 1 —.43366  0.16127 7.2305 .0072%  0.648
Jail experience (not in last 6 months) 1 —.04216  0.18907 0.0497 .8235 0.959
Recent jail experience (within last 6 months) 1 —.30076  0.19968 2.2686 1320 0.740
Homeless (not in last 6 months) 1 —.03479  0.19631 0.0314 .8593 0.966
Homeless (within last 6 months) 1 —.16954  0.16511 1.0544 .3045 0.844
No previous substance abuse treatment starts 1 89817  0.18615  23.2807 <.0001*  2.455
1-2 treatment starts 1 —.38063  0.19111 3.9668 .0464*  0.683
3—4 treatment starts 1 —.43659  0.20410 4.5755 .0324*%  0.646
Days, admission to baseline interview 1 —.04219  0.00733  33.1421 <.0001*  0.959

Per 7 days + —.29533  0.05131%* 0.7443

“Controlling for client characteristics that differed at baseline between treatment groups.

In the proportional hazards regression model, referents are: treatment, the comparison group; living situation, never
homeless; jail experience, none; substance abuse treatment starts, 5 or more.

Overall test of simultaneous equality to 0 for model effects: jail, p = .224; homelessness, p = .538; substance abuse treatment
starts, p < .0001

+ 95% CI for hazard ratio for each additional week between admission and baseline interview: (0.673,0.823) indicates the
effect is statistically significant, p < .05.

* p < .05.

Does the Intervention Effect on Retention Differ by Severity in
Symptoms of Addiction, Mental Health, or Trauma?

Using proportional hazards regression, we tested each symptom scale individually to
see if there was a differential intervention effect on retention. The risk of dropout did
not differ for women with different severity levels of baseline symptoms (main effects
pvalues were greater than .19 for ASI, GSI, and PSS). In addition, there was no
differential effect of treatment on retention by baseline symptom severity itself (inter-
action effect p-values between treatment and each of the ASI, GSI, PSS measures were
all greater than .23).

Do Longer Treatment Stays Lead to Better 6-Month Mental
Health, Addiction Severity, and Trauma Outcomes?

Longer LOS was associated with greater symptom improvement for the GSI (Table 3)
and ASI measures (Tables 4 and 5) but not for the PSS measure. However, baseline
symptom severity moderated the effect of LOS, generally with more improvement
seen in women who started with more severe symptoms. As Table 3 shows, the positive
effect of longer LOS on symptom outcome was greater for women with higher GSI
scores at baseline (p = .002). However, this effect differed by treatment group, with
greater strength in the intervention group (three-way interaction pvalue = .022),
especially for the participants with highest baseline GSI severities (graphical results,
not shown). In fact, for those with average baseline severity, the intervention group
participants improved marginally less than the comparison group participants with
increased lengths of treatment (p-value = .043).

LOS affected symptom improvement through interaction with baseline ASI mea-
sures. Women with longer lengths of stay and higher baseline ASI drug and ASI
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Table 3. Effect of Time in Treatment on Improvement in Mental Health Outcomes
From Baseline To 6 Months

P-value
Parameter Estimate SE for F-test®
LOS (days)® .0001 0.0022 .0519
Treatment group (intervention) .8751 0.4825 0707
Treatment group X LOS (intervention) —.0090 0.0044 .0433%
Baseline GSI 2779 0.1756 .6479
Treatment group X baseline GSI (intervention) —.7178 0.3479 .0399*
LOS X baseline GSI .0013 0.0017 .0024%*
Treatment group X LOS X baseline GSI (intervention) .0075 0.0032 .0216%

Note. Tests of covariates: Living status (p = .05) was marginally significant with Ftests, suggesting women who had been
homeless, but not in the last 6 months, had slightly less improvement (parameter estimate = —.193, SE = 0.093). All
other tests of covariates had p > .21 for [tests. A sensitivity analysis of these data after excluding values outside of the mean
+/= 3 SD (n = 319) showed similar results with decreased significance for model effects. Only the LOS X Baseline GSI
interaction parameter had a p-value <.05. However, the trend in p-values and parameter estimates matched the analysis
shown.

“I*-tests test the hypothesis that the average slope across treatment groups is zero.

PLOS was censored at 120 days (see text for explanation).

#p < .05

alcohol measures showed greater improvement at 6 months (p < .001 and p < .002,
respectively; Tables 4 and 5).

Sensitivity analyses after exclusion of outliers (for the GSI and the PSS measures;
there were no outliers for the ASI measures) showed results similar to those noted
above. For the GSI, only the interaction between LOS and baseline value remained
significant at p < .05; however, the trend in the p-values and parameter estimates
matched the analysis of the full dataset.

Seventy-two percent of intervention participants attended at least one trauma
group session, with the mean number of sessions (13, SD = 7) representing an average
of 42% of the targeted number of sessions. Analyses of PSS values that incorporated

Table 4. Effect of Time in Treatment on Improvement in Substance Use Outcomes
from Baseline to 6 Months

P-value
Parameter Estimate SE for F-test®
ASI drug, RSQ = 0.7340, N = 319
LOS (days)® —.0001 0.0003 .3008
Treatment group (intervention) 0525 0.0297 .0787
LOS X treatment group (intervention) —.0003 0.0003 2643
Baseline ASI drug .5558 0.0998 <.0001%*
LOS X baseline ASI drug .0035 0.0010 .0003%*

Note. Tests of covariates: Being mandated to treatment was marginally significant (p = .049), with women who were
mandated having reduced improvement (parameter estimate = —0.022, SE = 0.011). All other tests of covariates had
p > .57 for Ftests. There were no outlying observations more than 3 SD from the mean improvement.

“I*-tests test the hypothesis that the average slope across treatment groups is zero.

PLOS was censored at 120 days (see text for explanation).

#p < .05
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Table 5. Effect of Time in Treatment on Improvement in Alcohol Use Outcomes
From Baseline to 6 Months

P-value
Parameter Estimate SE for F-test”
ASI alcohol, RSQ = 0.7601, N = 322
LOS (days)® —.0001 0.0004 7386
Treatment group (intervention) —.0077 0.0518 .8821
LOS X treatment group (intervention) .0004 0.0005 4490
Baseline ASI alcohol .5881 .0732 <.0001*
LOS X baseline ASI alcohol .0023 0.0007 .0016%*

Note. T-tests were marginally significant for the category of 1-2 substance abuse treatment starts (p = .063), with these
women having slightly more improvement compared with the other categories (parameter estimate = 0.037; SE = 0.020).
There were no other statistically significant relationships between covariates and symptom improvement for the ASI alcohol
measure (p > .135 for Ftests). There were no outlying observations more than 3 SD from the mean improvement.
“F-tests test the hypothesis that the average slope across treatment groups is zero.

PLOS was censored at 120 days (see text for explanation).

#p < .05.

Note for Tables 3, 4, and 5.

Methods: Regression models controlled for variables with baseline differences with p < .05: (a) living situation (never
homeless [referent], homeless but not in last 6 months, homeless in last 6 months); (b) voluntary (referent) or mandated
treatment program; (c) jail experience (never in jail [referent], in jail but not in last 6 months, in jail during last 6 months);
(d) Lifetime substance abuse treatment history (none, 1-2 starts, 3—4 starts, 5 or more starts [referent]); (e) days between
admission to substance abuse program and baseline interview. The comparison treatment group was the reference. The
basic model also included the interaction between LOS and treatment group, which tested a relationship of interest, and
all other two- and three-way interactions among treatment group, symptom level at baseline, and LOS. Except for the
interaction between treatment group and LOS, which was retained in the final models, higher-level interactions were
excluded one by one until only interactions with p < .15 were included in the final model.

percent of treatment engagement led to results similar to what was found without
including percent of treatment engagement and did not explain the lack of signifi-
cance of effect of LOS on PSS outcome.

DISCUSSION

After controlling for baseline differences between the two groups, we found that
integrated trauma intervention services led to better retention than treatment-as-
usual. In the intervention group, 55% of women remained in treatment for more than
120 days, compared with 50% in the comparison group. Although the difference in
crude rates was not statistically significant, higher retention in the intervention group
was statistically significant after controlling for baseline differences between the two
groups. While perhaps clinically modest, these findings compare favorably with 90-day
retention rates reported in other studies of long-term residential substance abuse
treatment (Amaro et al., 1999; DeLeon, Hawke, Jainchill, & Melnick, 2000; Donovan
etal., 2001; Grella et al., 1999; Haller, Elswick, Dawson, & Schnoll, 1997; Hughes et al.,
1995; Knight et al., 2001; Roberts & Nishimoto, 1996; Rowan-Szal et al., 2000; Strantz
& Welch, 1995; Veach, Remley, Kippers, & Sorg, 2000). Although there are a number
of recent studies on integrated treatment efficacy, we could not find any controlled
studies that reported the effect of integrated services on retention in substance abuse
treatment.
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In contrast to studies (Broome, Flynn, & Simpson, 1999; Haller, Miles, & Dawson,
2002; Kelly et al., 2001) that reported that individuals with more complex psychiatric
and addiction presentations have shorter lengths of stay in treatment, we found no
association between baseline severity of symptoms and treatment retention. It is pos-
sible that our findings differ from those previously reported because women eligible
for this study had to have a diagnosis of mental health and substance abuse disorders
as well as a history of trauma, making this sample different from those previously
studied.

We found that retention was higher among women who had been mandated to
treatment and those with a moderate number of prior treatment episodes. We found
no studies on individuals with co-occurring disorders that reported on the effect of
legal pressure or number of prior treatment episodes on treatment retention. Previ-
ous studies on retention among women have reported that women who are mandated
to treatment via the criminal justice system (especially by child protection services and
the welfare system) remain in treatment longer (Nishimoto & Roberts, 2001). However,
as Nishimoto & Roberts stated, the literature on the effect of legal pressure on reten-
tion is mixed, with some studies showing better retention for those who have been
coerced into treatment and others showing negative outcomes associated with coer-
cion. Women in this study with no previous substance abuse treatment episodes had
shorter treatment stays. To be eligible for the current study, women had to have had
at least two previous treatment episodes in either the mental health or substance
abuse system. Women with no previous substance abuse treatment may have been
those with a more substantial psychiatric treatment history; this suggests that mental
health burden may be a risk factor for earlier dropout, a finding consistent with those
of previous studies. On the other hand, we also found that women with many previous
substance abuse treatment episodes were at greater risk of dropout; this finding is also
consistent with those of previous studies (Nishimoto & Roberts).

The importance of treatment retention is shown by the finding that longer reten-
tion was associated with better 6-month outcomes on three of the four key symptom
measures for women with more severe baseline symptoms. This finding is consistent
with those reported from previous studies (NIDA, 1997; Simpson, 1979; Simpson,
1981; Simpson et al., 1997; Simpson et al., 1999;). Somewhat puzzling to us was the
unexpected finding that the effect of LOS on 6-month outcome was not stronger for
the intervention group than for the comparison group.

In the case of mental health symptoms, we saw evidence of improvement in
intervention-group women compared with comparison-group women for those clients
with worse baseline status. However, our results also suggest further questions. For
example, given an average LOS, it seemed that improvement for women in the inter-
vention group was not as dependent on baseline status as it was for women in the
comparison group. At the same time, for mental health and trauma symptoms, our
results also suggest a possibly nonlinear relationship between LOS and improvement,
with intervention-group women who stayed in treatment for moderate lengths of time
showing less improvement than expected (graphical analysis, not shown). We need to
explore the mechanisms underlying the effect of LOS on outcomes and whether there
may be critical time points during treatment that have an impact on treatment outcomes.

Participation in trauma-specific group treatment did not explain the lack of sig-
nificance of effect of LOS on trauma symptoms; this result might be explained by the
fact that the trauma groups were only one part of the intervention, which also included
a “package” of trauma-relevant services to which all women in the treatment group
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were exposed as part of a trauma-informed treatment milieu. Future studies are needed
to assess the relative contribution of various treatment components in this intervention.

An interesting question that arises from the positive effect of LOS on mental
health symptoms and the concomitant lack of effect on trauma symptoms is whether
mental health and trauma-specific symptoms follow a different or similar course of
improvement. For example, it is possible that general mental health symptoms may be
more immediately responsive to intervention, whereas changes in trauma symptoms
may take longer to manifest or be mediated through initial improvements in mental
health. These questions need to be addressed in future studies.

Although this was one of the largest intervention studies to date on women with
co-occurring mental health disorders, substance abuse disorders, and trauma histo-
ries, there are a number of study limitations that warrant consideration. The sample
may not have been completely representative of women with co-occurring disorders
and a history of exposure to trauma because it was drawn from only two cities and
used publicly funded treatment programs. Women in publicly funded treatment pro-
grams may represent those with the most severe co-occurring disorders, conditions
that interfere with social functioning and the ability to secure adequate private insur-
ance coverage. There was no random assignment, and there were baseline differences
in the sample. Although we adjusted for these factors in statistical analyses, there may
have been other unmeasured differences. Bias may also have been introduced with
self-reported drug and alcohol use: Underreporting is common. Also, a high propor-
tion of cases were censored because of differences in the length of treatment pro-
grams. We used dropout as a proxy for unsuccessful treatment rather than using a
direct measure of unsuccessful treatment. Still, it was virtually always the case that
individuals who left treatment before the 4-month mark left with unsatisfactory progress.
Furthermore, because of sample size limitations, we were not able to control for site
although specific interventions differed between the Los Angeles and Boston sites.
Statistical models exploring how LOS influenced outcomes assumed linear effects,
and thus might not have detected other kinds of influences. Finally, secondary analysis
of data reduces power.

In summary, women with co-occurring disorders and trauma histories respond to
trauma-enhanced residential substance abuse treatment, regardless of problem sever-
ity, by remaining in treatment longer. Substance abuse and mental health symptoms
improve with increased time in treatment in interaction with more severe baseline
symptoms. These findings lend support to a growing consensus that for persons with
co-occurring disorders, an integrated treatment approach is the most appropriate
(Amaro et al., 2007a; Amaro et al., 2007b; Barrowclough, et al., 2001; Cocozza et al.,
2005; Hellerstein et al., 2001; Morrissey, Ellis et al., 2005; Morrissey, Jackson et al.,
2005; Ouimette et al., 1998; RachBeisel et al., 1999; Ziedonis & Stern, 2001).
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