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Research has demonstrated that
high rates of traumatic child-
hood experiences are risk fac-

tors for adult psychological symptoms
and problematic behaviors (1–5).
Childhood experiences such as physi-
cal and sexual abuse, witnessing vio-
lence, and neglect—often in combi-
nation with adult trauma—have led
some women into lives dominated by
prolonged periods of co-occurring
mental disorders and substance use
disorders (6–8). 

Historically, most treatment settings,
regardless of whether they deal with
mental health, substance abuse, pri-
mary care, or other issues, have not
routinely assessed women for trauma
or posttraumatic stress disorder
(PTSD), leading to underrecognition
and undertreatment of these impor-
tant issues (9–11). Although some pro-
grams and systems have begun to ad-
dress these issues, many still do not.
Moreover, women with substance use
problems have typically received the
message that they need to be clean and
sober for some period before trauma
or PTSD can be addressed (12,13).

The Women, Co-occurring Disor-
ders, and Violence Study (WCDVS)
represents the first major federal ef-
fort to address the lack of appropriate
services for women with co-occurring
mental health and substance use dis-
orders who also have a history of
physical or sexual abuse. The primary
goals of the WCDVS were to develop
new service approaches and to evalu-
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Objective: Women with co-occurring mental health and substance use dis-
orders frequently have a history of interpersonal violence, and past re-
search has suggested that they are not served effectively by the current
service system. The goal of the Women, Co-occurring Disorders, and Vio-
lence Study was to develop and test the effectiveness of new service ap-
proaches specifically designed for these women. Methods: A quasi-experi-
mental treatment outcome study was conducted from 2001 to 2003 at nine
sites. Although intervention specifics such as treatment length and modal-
ity varied across sites, each site used a comprehensive, integrated, trauma-
informed, and consumer-involved approach to treatment. Substance use
problem severity, mental health symptoms, and trauma symptoms were
measured at baseline, and follow-up data were analyzed with prospective
meta-analysis and hierarchical linear modeling. Results: A total of 2,026
women had data at the 12-month follow-up: 1,018 in the intervention
group and 1,008 in the usual-care group. For substance use outcomes, no
effect was found. The meta-analysis demonstrated small but statistically
significant overall improvement in women’s trauma and mental health
symptoms in the intervention relative to the usual-care comparison condi-
tion. Analysis of key program elements demonstrated that integrating sub-
stance abuse, mental health, and trauma-related issues into counseling
yielded greater improvement, whereas the delivery of numerous core
services yielded less improvement relative to the comparison group. A few
person-level characteristics were associated with increases or decreases in
the intervention effect. These neither moderated nor supplanted the ef-
fects of integrated counseling. Conclusions: Outcomes for women with co-
occurring disorders and a history of violence and trauma may improve
with integrated treatment. (Psychiatric Services 56:1213–1222, 2005)
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ate their effectiveness for women
with these problems, who have been
frequent, or high-end, users of servic-
es (14,15). The intervention included
eight core services, such as resource
coordination and crisis intervention;
staff knowledgeable about trauma;
holistic treatment of mental health,
trauma, and substance use issues; and
the involvement of consumers in
service planning and provision.

The WCDVS involved a quasi-ex-
perimental study of nine sites. Partic-
ipants were interviewed and depend-
ent variables were measured at base-
line and two follow-up points. Previ-
ously, we reported the six-month out-
comes (16,17) that showed small im-
provements in mental health symp-
toms, trauma symptoms, and drug
use severity. These effects increased
substantially when measured in sites
where integrated counseling—the in-
tegration of trauma, substance abuse,
and mental health issues across or
within individual or group counsel-
ing—was greater in the intervention
than in the comparison condition. 

This issue of Psychiatric Services dis-
cusses the overall design features of the
study (18) and gives the cost evalua-
tions of this program at 12 months (19).
In this article we focus on results at the
final, 12-month follow-up to determine
whether positive effects at six months
were maintained at 12 months. Four
research questions were addressed for
each of the four outcomes—mental
health symptoms, trauma symptoms,
drug use severity, and alcohol use
severity. First, are there any interven-
tion effects at 12 months, and do these
effects vary by key characteristics of
the participating programs? Second, if
there are significant intervention ef-
fects at 12 months, do they interact
with or are they explained by person-
level variables? Third, if there are sig-
nificant effects related to program
characteristics, do they interact with or
are they explained by person-level vari-
ables? Finally, are the results clinically
meaningful? 

Methods
The WCDVS was conducted from
2001 to 2003 at nine intervention
sites located in California (two sites),
Colorado, Florida, Massachusetts
(three sites), New York City, and

Washington, D.C. In keeping with
the quasi-experimental design (20),
the intervention sites chose compari-
son agencies that served similar
clients with care-as-usual services in
the same or nearby communities. El-
igible study participants were recruit-
ed independently at each location
from a pool of women who had re-
cently been referred for services.
More detailed descriptions of the
WCDVS research design (20), the
prospective meta-analysis technique
used to identify program-level effects

(16), and the hierarchical linear mod-
eling (HLM) process used to select
covariates and to assess person-level
effects are available elsewhere (17). 

Sample
Among the 2,729 participants who
completed baseline interviews, 2,087
(76 percent) also completed an inter-
view approximately 12 months after
baseline. Women were retained in the
analysis if their interview date occurred
within 12 weeks before or after the 12-
month target date. This 24-week win-

dow was chosen to maximize the num-
ber of women retained in the analysis,
while minimizing symptom outcome
variability that might result from their
being interviewed at very different
points in their posttreatment recovery.
As a consequence, 61 women (2.9 per-
cent) were excluded, leaving 2,026
women in the analysis sample. Among
these, 1,769 were included in the six-
month sample of 2,006 women report-
ed elsewhere (15–17,20); the remain-
ing 237 either were not interviewed at
six months or were excluded because
the interview did not occur within 12
weeks of the target date. (In a sensitiv-
ity check, the outcome analyses report-
ed below were rerun with these 61
women included in the analysis sample
with no change in the overall findings
reported in this article.)

Data collection procedures and
subject protections were approved by
institutional review boards at each site
and at each of three units that formed
the coordinating center. All partici-
pants provided written informed con-
sent to participate in the research. 

Interventions
To be consistent with the overall
WCDVS goals, all intervention sites
were required to provide services
meeting four criteria. First, they had
to provide a comprehensive array of
services that included outreach, as-
sessment, crisis intervention, trauma-
specific counseling, ongoing treat-
ment, parent-skills training, resource
coordination and advocacy, and peer-
run services. Trauma-specific service
interventions (cited below) addressed
the behavioral, emotional, cognitive,
and interpersonal consequences of
exposure to sexual, physical, and pro-
longed emotional abuse. Second, staff
providing these services were trauma
informed—that is, they were sensi-
tive to the trauma that these women
had experienced. Third, counseling
and other services integrated treat-
ment for mental health, substance
abuse, and trauma-related problems.
And fourth, sites involved consumers
(women with a similar history) in ad-
visory and service provision roles. 

Despite having common interven-
tion elements, trauma-specific treat-
ment implementation varied by site.
One site used the Addiction and
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Trauma Recovery Integration Model
(ATRIUM) (21); four used the Seek-
ing Safety Model (22); three used the
Trauma Recovery and Empowerment
Model (TREM) (23); and one devel-
oped a hybrid model called Triad
(24). All these interventions were
guided by manuals. The interventions
focused on maintaining personal safe-
ty, teaching empowerment and cop-
ing skills, and helping women under-
stand the links between substance
abuse, mental health problems, and
trauma. Depending on the site, the
trauma-specific intervention took
place for one to two hours in residen-
tial or outpatient settings or both, and
the duration varied from 12 to 33
group sessions, which were held once
or twice per week. 

The comparison condition repre-
sented care as usual in each site’s re-
gion. Comparison services varied from
site to site and sometimes included
some of the same program elements
offered by the intervention. However,
none of these usual-care agencies pro-
vided trauma-specific treatment (20).

Outcome measures
The four dependent variables were
measured in interviews with partici-
pants at baseline, six months, and 12
months. Problem severity of drug and
alcohol use was assessed with the Ad-
diction Severity Index (ASI) (25). The
drug composite score (ASI-D) and the
alcohol composite score (ASI-A)
measure problem severity during the
past 30 days. Possible scores range
from 0 to 1, with higher scores indicat-
ing greater problem severity of sub-
stance use. The ASI-A score was mod-
ified slightly in consultation with the
author of the ASI, but it was scored on
the original scale (20). At baseline
mean±SD scores were .16±.15 on the
ASI-D and .20±.30 on the ASI-A, indi-
cating a moderate level of severity. 

Mental health symptoms were as-
sessed with the Global Severity Index
(GSI) of the Brief Symptom Inventory
(26). The Brief Symptom Inventory is
a 53-item self-report scale that meas-
ures nine symptom dimensions. Re-
spondents are asked how much a
problem has distressed them in the
past seven days. Possible responses
range from 0, not at all, to 4, extreme-
ly. The GSI is a mean severity meas-

ure. Possible scores range from 0 to 4,
with higher scores indicating more se-
vere symptoms. At baseline, the mean
raw score was 1.34±.77, indicating a
moderately elevated level of symptom
severity. (Corresponding T scores
range from 59 to 75, with a T score of
69 representing the mean raw score.) 

Trauma symptoms were assessed
with the Posttraumatic Symptom
Scale (PSS) of the Posttraumatic Diag-
nostic Scale (27). The 17-item PSS was
developed to assess the severity of
trauma symptoms. Respondents were
asked to indicate how often in the past
month they have experienced a list of
problems after a traumatic event. Pos-
sible responses range from 0, not at all
or only once, to 3, five or more times
or almost always. Possible scores range
from 0 to 51, with higher scores indi-
cating more severe trauma symptoms.
At baseline, the mean score was
23.5±11.7, indicating a moderate-to-
severe level of symptom severity. The
baseline correlation between the PSS
and the GSI was .76.

Analyses 
An intent-to-treat approach was fol-
lowed throughout the analyses—that
is, study participants were catego-
rized according to the condition in
which they were initially enrolled, re-
gardless of their subsequent partici-
pation in the intervention or other
service use. Prospective meta-analysis
was used to address whether there
were any intervention effects at 12
months and whether these effects
varied by key program characteristics.
The meta-analyses used different ef-
fect size estimation techniques de-
pending on whether there were base-
line differences on the outcome vari-
able (28). HLM techniques were
used to address whether the interven-
tion effects or program contrast ef-
fects interacted with or were ex-
plained by person-level variables. The
HLM analyses controlled for any per-
sonal characteristics correlated with
the outcome variable at baseline. 

Meta-analysis
Prospective meta-analysis is a tech-
nique for analyzing the site-to-site
variability in treatment effects (28).
The analyses of the 12-month out-
comes follow the procedures used at

six months (16), which involved cal-
culating both site and overall weight-
ed effect sizes and then modeling the
heterogeneity of site outcomes by us-
ing program-level contrast variables. 

Program contrasts, developed a pri-
ori, provide a way to test hypotheses
that might explain the site-to-site
variation in outcomes (28). In this
study each contrast represents a pro-
gram element that varied across sites
and was thought to be an important
influence on women’s treatment out-
comes. The two contrasts that were
significant at six months—integrated
counseling and core services—were
assessed at 12 months. 

Integrated counseling is a measure
representing the number of treat-
ment foci (mental health, trauma, or
substance abuse) addressed in either
individual or group counseling. Core
services is a measure representing the
number of core services (six possible)
that women received. Both measures
were taken from women’s three-
month self-report of services re-
ceived. For further details about pro-
gram contrast measurement, see Co-
cozza and colleagues’ (16) study. 

Each site was classified according to
the level of contrast for each program
element. The classification of high
contrast depended solely on whether
the intervention provided significantly
more (by statistical test) of the pro-
gram element than its comparison
condition. For example, if at site 1 the
intervention condition integrated
counseling significantly more than its
comparison condition, then site 1
would be a high-contrast site for inte-
grated counseling. If at site 2 the in-
tervention condition integrated coun-
seling to a similar or lesser degree than
the usual-care condition, then site 2
would be a low-contrast site for this el-
ement. By grouping together high-
contrast sites and comparing them (by
analysis of variance) with low-contrast
sites, the explanatory power of the un-
derlying element can be tested. 

Hierarchical linear modeling
The HLM analyses permit an explo-
ration of person-level influences on
outcomes in relation to the program-
level influences. HLM was used to
predict 12-month outcomes by using
person-level variables, intervention
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condition, and program elements.
The HLM analysis followed the same
steps used for the six-month analysis
and is described in detail elsewhere
(17). The modeling procedure is
briefly described below.

For each outcome measure a three-
level HLM model was constructed:
time at level 1, person at level 2, and
site at level 3. Program contrasts is a
categorical variable indicating whether
there was high or low contrast for inte-
grated counseling and core services at
the participant’s site (for example, low
contrast for integrated counseling and

high contrast for core services). The
level 1 model is a function of time
(baseline or 12 months) plus an error
term. The level 2 model is a function
of covariates (that is, personal charac-
teristics), intervention (yes or no),
and covariate × intervention interac-
tion terms, with an error term (ran-
dom effect) for the intercept but not
for the slope. The level 3 model is a
function of program contrasts, with
an error term (random effect) for the
intercept but not for the slope. 

As part of the six-month analyses, the
study team identified through litera-

ture review and discussion 45 potential
covariates expected to be related to the
outcome variables. The potential co-
variates were then screened on the ba-
sis of their correlations at baseline with
each outcome measure. (For details of
the screening process and results, see
Morrissey and colleagues’ [17] study.)
In the analysis presented here, for each
of the four outcomes, covariates that
met or exceeded the minimum correla-
tion threshold (|r|≥.10) were entered
into a stepwise model selection
process, and the program contrasts
variable (including its interactions with
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Person-level covariates included in the final hierarchical linear modeling analyses in the Women, Co-occurring Disorders,
and Violence Studya

Analysis

Drug use Alcohol use
Mental health Trauma problem problem

Variable symptomsb symptomsc severityd severitye

Demographic and general characteristics
Age X
Current court-ordered mental health or substance abuse 

treatment X X X
Number of perceived barriers to receiving services X X
Serious physical illness or disability X X

Substance abuse
Drug use problem severity baseline scored X
Alcohol use problem severity baseline scoree X X X
Cigarettes smoked per day X X X
Received medication for substance abuse (for example, 

methadone) in the past thee months X X
Years used alcohol to intoxication X
Years used drugs X

Mental health
Age at first mental health admissionf X
Age when first mental health problem began X X
Mental health symptom baseline scoreb X
Received mental health medication in the past three months X X
Currently receiving mental health treatment X X X

Trauma
Admitted to hospital or emergency department in the past 

three months: physical, medical, or injury reason X
Admitted to hospital or emergency department in the past 

three months: violence, abuse, or trauma reason X X
Current exposure to interpersonal abuseg X X X X
Current exposure to other stressful eventsg X X X
Emotional abuse or neglect in childhood X X
Frequency of childhood abuseg X X
Lifetime frequency of interpersonal abuseg X X X
Physical abuse in childhood X
Trauma symptom baseline scorec X

a Covariates were measured at baseline. Several potential covariates were screened out because of low correlation with the outcome variable at baseline
or were deleted during the modeling process. A full list of potential covariates is available elsewhere (19).

b As measured by the Global Severity Index
c As measured by the Posttraumatic Symptom Scale
d As measured by the Addiction Severity Index drug composite score
e As measured by the Addiction Severity Index alcohol composite score
f The following values were used: 0, never; 1, ages 26 years and older; 2, ages 16 to 25 years; 3, ages one to 15 years. 
g Composite measure (29)
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intervention and time) was added to
the selected model. Any person-level
variable with a significant three-way in-
teraction (covariate × intervention ×
time) was tested for a possible four-way
interaction (× program contrasts),
which was retained if significant at
p<.05. In this way a final model was
identified for each outcome measure.
Covariates included in the final models
are shown in Table 1. Several potential
covariates did not meet the screening
criteria or were deleted during the
modeling process. A full list of poten-
tial covariates is available elsewhere
(17). (Generic SAS code for the final
models and model specification in vec-
tor notation are available from the pri-
mary author. The composite variables
listed in Table 1 are described in detail
elsewhere [29].) 

The HLM results reported here
are presented as two distinct cate-
gories of person-level effects, corre-
sponding to effects related to the in-
tervention and those related to the
program contrasts. The program
contrast effects involved higher-or-
der interactions than the interven-
tion effects. Consistent with stan-
dard practice, lower-order terms
were not interpreted when there was
a higher-order interaction involving
the same covariates. To aid interpre-
tation, the sign of each reported ef-
fect size and parameter estimate was
adjusted such that a positive effect
indicates improvement.

Results
Sample characteristics
The mean±SD age of women at base-
line in the analysis sample (N=2,026)
was 36±9. These women were from
diverse racial and ethnic back-
grounds: 349 participants, or 17 per-
cent, were Hispanic; 1,018 partici-
pants, or 50 percent, were white non-
Hispanic; 504 participants, or 25 per-
cent, were black non-Hispanic; and
150 participants, or 7 percent, were
other non-Hispanic. The median
number of years of education was 12.
About a third of the sample was mar-
ried or partnered (783 participants, or
39 percent). A total of 574 partici-
pants (28 percent) had never married.
Most had experienced homelessness
(1,420 participants, or 70 percent),
and half reported a current serious
physical illness or disability (1,032
participants, or 51 percent). As a
group these women reported long-
term mental health problems, long-
term substance use, and trauma expe-
riences, as indicated by the first men-
tal health problem by age 12 (1,043
participants, or 51 percent), regular
use of alcohol to the point of intoxica-
tion for at least five years (1,054 par-
ticipants, or 52 percent), regular use
of drugs for at least ten years (1,078
participants, or 53 percent), and
childhood sexual or physical abuse
(1,586 participants, or 78 percent). 

Preliminary analyses (not reported
here) indicated that compared with

participants in the comparison group
(N=1,008), participants in the inter-
vention group (N=1,018) were less
likely to be white non-Hispanic, more
likely to be black non-Hispanic, more
likely to report currently receiving
court-ordered mental health or sub-
stance abuse treatment, more likely to
have received mental health treat-
ment two or more times or for at least
six months, and more likely to report
ever having received mental health
treatment. The intervention condition
also had higher baseline means on two
composite measures (29)—frequency
of childhood abuse and lifetime fre-
quency of interpersonal abuse—and
on the PSS. The intervention condi-
tion had a lower mean number of per-
ceived barriers to receiving services
and lower mean baseline ASI-D
scores. Each mean difference was ap-
proximately .1 standard deviation
units. These differences are unlikely
to be clinically significant. Most of the
differences in baseline severity were
in a direction that indicates greater
severity in the intervention condition
than in the comparison condition.

Logistic regression indicated no sig-
nificant difference in attrition between
the intervention and comparison con-
ditions, but it did reveal some differ-
ences between the analysis sample and
the group that was lost to follow-up
(p<.001 to p<.05). The group that was
lost to follow-up had fewer years of ed-
ucation (a baseline mean±SD of
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Raw means and standard deviations of scores at baseline, six months, and 12 months, by type of treatment received in the
Women, Co-occurring Disorders, and Violence Studya

Intervention (N=1,018) Comparison (N=1,008)

Baseline Six months 12 months Baseline Six months 12 months

Outcome measure Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

GSIb 1.36 .79 1.11 .78 1.05 .78 1.34 .77 1.13 .79 1.11 .82
PSSc 24.28 11.82 19.57 12.51 17.95 12.25 23.55 11.88 19.65 12.53 18.95 12.73
ASI-Ad .19 .30 .07 .15 .08 .18 .21 .31 .10 .19 .10 .19
ASI-De .16 .16 .06 .09 .06 .10 .17 .15 .08 .10 .08 .10

a Sample sizes vary. Baseline statistics represent the entire sample. Six-month and 12-month statistics represent the analysis samples at each time point.
Six-month and 12-month data were collected within 12 weeks of the time point.

b Global Severity Index. Possible scores range from 0 to 4, with higher scores indicating greater severity. 
c Posttraumatic Symptom Scale. Possible scores range from 0 to 51, with higher scores indicating more severe trauma symptoms.
d Addiction Severity Index alcohol composite score. Possible scores range from 0 to 1, with higher scores indicating greater problem severity of alcohol

use.
e Addiction Severity Index drug composite score. Possible scores range from 0 to 1, with higher scores indicating greater problem severity of substance

use.
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11.0±2.3 compared with a mean of
11.6±2.3) and demonstrated more dif-
ficulties on three measured variables:
exposure to current stressors other
than interpersonal abuse (a mean of
3.4±2.0 compared with a mean of
3.0±2.0), drug use severity (a mean on
the ASI-D of .19±.17 compared with a
mean of.16±.15), and trauma symp-
toms (a mean score on the PSS of
25.1±12.1 compared with a mean of
23.5±11.7). However, proportionally
fewer women in the group that was
lost to follow-up had a serious physical
illness or disability (312 participants,
or 44 percent, compared with 1,032
participants, or 51 percent, at base-
line). Consequently, the results may
not be generalizable to women who
resemble those in the group that was
lost to follow-up. 

Intervention effects 
As shown in Table 2, the raw means of
each sample demonstrate that out-
comes of women in both conditions
improved. However, when women

were compared by site with meta-
analysis, the 12-month effect sizes for
mental health and trauma symptoms
showed statistically significant im-
provements for women in the inter-
vention condition relative to those in
the comparison condition (Table 3,
last row). The effect on mental health
symptoms doubled from .09 to .18
between six and 12 months, and the
effect on trauma symptoms increased
from .11 to .16. The two substance
use severity outcomes showed no im-
provement over the corresponding
values at six months (ASI-D effect
size=.004, 95 percent confidence in-
terval [CI]=–.086 to .094; ASI-A ef-
fect size=.017, CI=–.073 to .107).

Across the nine sites, a high con-
trast on integrated counseling was as-
sociated with a significant positive ef-
fect, and a high contrast on core serv-
ices was associated with a significant
negative effect. As a test of the rela-
tive significance of these contrasts,
each site was assigned to one of four
categories on the basis of its levels of

contrast on integrated counseling
and core services. As shown in Table
3, three of these categories contained
at least two sites, yielding pooled es-
timates of the intervention effect that
can be viewed with greater confi-
dence than a single-site estimate.
When a low contrast was seen for in-
tegrated counseling and a high con-
trast was seen for core services, the
pooled effects were near zero. When
a high contrast was seen for integrat-
ed counseling and a low contrast was
seen for core services, the pooled ef-
fects were the highest. And when a
high contrast was seen for integrated
counseling and a high contrast was
seen for core services, the pooled ef-
fects were intermediate. These re-
sults suggest that a high contrast for
core services dampens the effects of
integrated counseling (Table 3). 

Despite the apparent influence of
integrated counseling on positive out-
comes, one site was not a high-contrast
site for either integrated counseling or
core services; however, it produced
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Intervention effects at 12 months, by site and level of contrast for program elements in the Women, Co-occurring Disorders,
and Violence Study

Intervention effect sizes

Mental health symptomsa Trauma symptomsb

Level of contrast Effect size 95% CI Effect size 95% CI 

Low contrast for integrated counseling and 
for core services (site 6) .437∗∗∗ .190 to .683 .402∗∗ .148 to .655

Low contrast for integrated counseling and high
contrast for core services

Site 1 .122 –.103 to .346 .263∗ .032 to .495
Site 5 –.074 –.337 to .189 –.015 –.282 to .252
Site 7 –.157 –.416 to .103 –.151 –.417 to .116
Pooled sites –.02 .055

High contrast for integrated counseling and low
contrast for core services 

Site 2 .462∗∗∗ .216 to .708 .424∗∗∗ .164 to .684
Site 9 .216 –.103 to .535 –.026 –.349 to .297
Pooled sites .369∗∗∗ .246∗∗

High contrast for integrated counseling and high
contrast for core services 

Site 3 .173 –.160 to .507 .044 –.299 to .387
Site 4 .274 –.053 to .600 .414∗ .081 to .747
Site 8 .156 –.130 to .443 –.011 –.303 to .281
Pooled sites .197∗ .136

Overall .180∗∗∗ .090 to .270 .162∗∗∗ .070 to .255

a As measured by the Global Severity Index
b As measured by the Posttraumatic Symptom Scale
∗p<.05
∗∗p<.01
∗∗∗p<.001
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the largest effect size for mental health
and trauma symptoms. This site
demonstrates that good outcomes can
occur outside of sites that show a high
contrast for integrated counseling. Be-
cause this was the only site in this cat-
egory, it is unknown whether sample
differences or program implementa-
tion differences contributed most sig-
nificantly to the outcome observed. In
either case, the results for this site sug-
gest that there may be other, unexam-
ined avenues to improving outcomes.

Person-level characteristics 
and intervention effects 
For each significant intervention ef-
fect, addressing whether intervention
effects interact with or are explained
by person-level variables involves
identifying any significant covariate ×
intervention × time interaction in or-
der to describe the conditions under
which the intervention effect varies
and, if there is no interaction with the
intervention effect, checking for se-
lection bias by examining whether the
intervention effect is reduced to non-
significance when personal character-
istics are included in the model.

If program contrasts and person-
level variables were ignored, signifi-
cant intervention effects occurred at
12 months for mental health and trau-
ma symptoms but not for drug or al-
cohol use severity. At 12 months, un-
adjusted HLM models yielded inter-
vention effect sizes for the GSI and
the PSS of .149 (p<.001) and .165
(p<.001), respectively. Effect sizes
were not significant for the ASI-D
and the ASI-A. These estimates were
similar to the total effect sizes report-
ed in Table 3 from the prospective
meta-analysis. 

In the HLM model predicting GSI,
no person-level variable had a signifi-
cant interaction with the intervention
effect, and the intervention effect was
not reduced by including person-lev-
el variables in the model. 

In the HLM model predicting PSS
two person-level variables interacted
with the intervention effect: hospital
(that is, inpatient or emergency de-
partment) treatment for violence,
abuse, or trauma in the three months
before baseline was negatively associ-
ated with intervention gain (effect
size=–.705, p<.01) and hospital treat-

ment for injury or physical complaint
was positively associated with inter-
vention gain (effect size=.213, p<.05).
A supplemental, exploratory analysis
found no interaction between these
two hospital treatment variables. It
should be noted that only 69 women
(3.4 percent) reported treatment for
violence, abuse, or trauma, and 753
(37.2 percent) reported treatment for
injury or physical complaint. The
larger of the two effects was quite
strong even though it involved a small
percentage of participants. 

Person-level characteristics 
and program contrast effects
For each significant program contrast
effect (program contrast × interven-
tion × time), addressing whether sig-
nificant program contrast effects in-
teract with or are explained by per-
son-level variables involves identify-
ing any significant four-way interac-
tion in order to describe the condi-
tions under which the program con-
trast effect varies and, if there is no
such interaction, checking for selec-
tion bias by examining whether the
program contrast effect is reduced to
nonsignificance when personal char-
acteristics are included in the model. 

Of the two outcome variables with
significant intervention effects, only
the GSI had a significant program
contrast effect (p<.01). No significant
four-way interaction was found for a
personal characteristic. Table 4 shows
the program contrast effect adjusted

for personal characteristics, along
with the unadjusted HLM estimates.

The pattern of unadjusted effect
sizes in Table 4 was similar to that
represented by the pooled estimates
in Table 3 that show the average in-
tervention effects for sites falling in
each combination of contrast levels
for integrated counseling and core
services, as derived by using prospec-
tive meta-analysis. Three of the four
adjusted effects were slightly smaller
than their unadjusted counterparts,
suggesting that person-level variables
may partially account for differences
in outcomes within each program
contrast condition. However, the sig-
nificant program contrast effect was
not reduced to zero or to nonsignifi-
cance, indicating that the person-lev-
el variables do not completely explain
this effect. 

Clinical significance
At six months, a clear trend emerged.
For women with severe baseline val-
ues, a greater percentage improved
substantially when treated with the
study intervention in sites that
showed a high contrast for integrated
counseling. For both the trauma and
mental health symptom outcomes,
the trend seems to have strengthened
at the 12-month follow-up. 

For the trauma symptom outcomes
at 12 months, 71 percent of the
women in the intervention group who
had severe baseline PSS scores (128
of 180 participants) improved to at
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Unadjusted and adjusted hierarchical linear modeling estimates of the interven-
tion effect sizes for mental health symptoms at 12 months, by level of contrast for
program elements in the Women, Co-occurring Disorders, and Violence Studya

Level of contrast Unadjusted Adjusted

Low contrast for integrated counseling 
and for core services .391 .38

Low contrast for integrated counseling 
and high contrast for core services –.032 –.029

High contrast for integrated counseling 
and low contrast for core services .301 .262

High contrast for integrated counseling 
and high contrast for core services .18 .204

a Mental health symptoms were measured by the Global Severity Index. The unadjusted model in-
cludes only the program contrast variables, intervention, time, and the interactions among these
variables. The adjusted model includes all person-level covariates that survived the screening and
model selection process (see Table 1). Estimates were performed by using a mean value was used
for each continuous covariate and a zero (“no”) value was used for each dichotomous covariate. 
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least the moderately severe range of
functioning, and significant differ-
ences were found between women in
the intervention and comparison
groups in the sites that showed high
contrast for integrated counseling.
For women in these sites who had se-
vere baseline PSS scores (81 women
in the intervention group and 82
women in the comparison group), a
greater percentage of women in the
intervention group than those in the
comparison group (30 percent com-
pared with 21 percent) improved sub-
stantially—that is, to a moderate or
better range of trauma symptoms. 

The results were similar for the
mental health outcomes of women in
the high-contrast sites for integrated
counseling. For the women in these
sites, those who started the study in
the severely distressed range of the
GSI (T score of 75 or greater) were
more likely to improve to functional
or near functional status if they were
in the intervention condition. At
these sites, 23 of 74 women (31 per-
cent) in the intervention group, com-
pared with 15 of 93 women (16 per-
cent) in the comparison group, im-
proved from severe to moderate or
less distress (T score less than 69).
And 66 of 137 women (48 percent) in
the intervention group, compared
with 47 of 148 women (32 percent)
women in the comparison group, im-
proved from moderately severe base-
line symptoms (T score of 69 to 74) to
barely or not elevated levels of dis-
tress (T score of less than 65). 

Discussion
The 12-month meta-analysis and
HLM results reported here showed
that women in the intervention group
improved more on average than those
in the comparison group. Among
those with severe mental health or
trauma symptoms at baseline, pro-
portionally more women in the inter-
vention group attained meaningful
clinical improvement. Both the drug
use and alcohol use severity effects
leveled off relative to those effects at
six months, but on average women’s
substance use did not revert to base-
line levels. This pattern suggests that
the study intervention achieved re-
sults more quickly than care as usual
and that the results were maintained

over time. Although these effects
were small, they are encouraging giv-
en that clients with severe problems
were targeted in the WCDVS. The
demonstrated improvement suggests
that these women can be helped. Fu-
ture research should focus on better
defining the program components as-
sociated with improvement.

Although the intervention was asso-
ciated with more improvement than
the comparison condition, not all pro-
gram components contributed posi-
tively or equally to these results.
Whereas receiving counseling that in-
tegrates treatment for trauma, mental
health, and substance abuse was asso-
ciated with greater improvement, re-
ceiving more of the core study servic-

es was associated with less improve-
ment in the intervention condition
relative to the comparison condition.
This finding is counterintuitive and
contrary to our expectations. One
possible explanation, which could be
explored in future studies, is that pro-
viding more services may require
greater interagency coordination and
place excessive travel and time de-
mands on clients. Combined with the
findings related to integrated coun-
seling, the results suggest that inte-
gration of services may be more ef-
fective at the client level than at the
agency level (16). 

These program contrast results did
not interact with personal character-
istics and were not explained by

them. This finding suggests that with-
in the context of the intervention,
program characteristics are important
in determining outcomes and are
largely independent of the personal
characteristics tested. However, one
site produced significant improve-
ment among women in the interven-
tion condition without using signifi-
cantly more integrated counseling or
core services than its comparison.
This site’s sample may differ in im-
portant ways from the other study or
comparison sites or it may have im-
plemented the intervention in a key
but unmeasured way.

Of the 45 potential covariates, only
two were related to the intervention
effect at 12 months. These findings
indicate that the intervention effect
on trauma symptoms has a strong
negative association with recent hos-
pital treatment as a result of violence,
abuse, or trauma (reported by only 3
percent of participants) and a weaker,
positive association with recent hospi-
talization as a result of injury or phys-
ical complaint. However, no firm con-
clusion can be drawn about the rela-
tionship between recent trauma and
the ability of services to reduce trau-
ma symptoms, because these two ef-
fects were not significant at six
months and were among a large num-
ber of potential covariates tested in
the analysis presented here, because
the hospital treatment variables were
based on self-reported data, which
may not give an accurate picture of
recent hospital treatment, and be-
cause the two effects seem contradic-
tory. Future research in this area
should focus on accuracy in measur-
ing the occurrence of and reasons for
recent hospital treatment. If this rela-
tionship is confirmed and clarified,
efforts should be directed at improv-
ing interventions for women who
have been recently victimized.

Both the six- and 12-month out-
comes of the WCDVS are consistent
with a growing body of literature
showing positive results from various
approaches to integrated treatment
(30–37). Most previous studies have
not focused on women or the combi-
nation of substance abuse, mental
health, and trauma as the WCDVS
has. Thus the results reported here
are important in suggesting that this
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constellation of problems may be
amenable to an integrated approach. 

Moreover, most studies thus far
that have evaluated integrated manu-
al-based interventions for trauma and
substance abuse have found signifi-
cant improvements and, equally im-
portant, none has found worsening of
PTSD trauma-related symptoms,
substance use disorders, or any other
major variables (38–40). Yet research
addressing women with co-occurring
disorders and a history of trauma re-
mains at an early stage (18).

This study has a number of limita-
tions. First, because this was an in-
tent-to-treat analysis, it did not in-
clude information about the actual
amount of services received by partic-
ipants in the intervention and com-
parison groups. We were unable to
compare across sites and conditions
the proportion of participants en-
rolled and retained in group interven-
tions or the dosage received. It is pos-
sible that the reported intervention
and program contrast effects may be
due in part to differences in enroll-
ment, engagement, retention, or
dosage. 

Second, our measures of integrated
counseling and core services relied on
self-reported data, which we were not
able to validate with attendance data.
Furthermore, participants’ ratings of
integrated counseling may be related
to their level of symptoms. For exam-
ple, improved symptoms may lead to,
or may be caused by, better insight
about the degree to which mental
health, substance abuse, and trauma
issues are being addressed in group
interventions. Future research should
focus on the direct measurement of
integrated counseling and other pro-
gram-level factors through logs or
other service records. 

Finally, although the meta-analysis
controlled for some baseline differ-
ences and the HLM analysis was de-
signed to control more completely for
measured differences, this study used
a quasi-experimental design. Any of
the effects detected may be due in
part to unmeasured baseline differ-
ences between participants in differ-
ent study conditions or program con-
trast conditions or due to imperfec-
tions in the rigorous but admittedly
arbitrary methods used to control for

measured differences. The use of
randomized designs in future re-
search would overcome a number of
these constraints.

Conclusions
Despite these limitations, the ob-
served improvements suggest that
women with severe symptoms, a his-
tory of violence and trauma, and co-
occurring disorders may benefit from
these kinds of interventions. Howev-
er, some program aspects may be
more beneficial than others, and some
may be no more beneficial than usual
care. It is important to replicate the
key program findings and to identify
the key unmeasured program compo-
nents related to the best outcomes. 

Although this study’s design limita-
tions preclude firm conclusions, the
program contrast results at six and 12
months suggest that integrated coun-
seling may be one of the key program
features. There may be other key com-
ponents as well, which is suggested by
the significant results produced at a
site that did not use more integrated
counseling than its comparison site.
Future research should attempt to dis-
mantle and standardize the interven-
tion, providing a stronger test of the
utility of each individual component.
If the importance of integrated coun-
seling is confirmed, its most important
aspects—for example, intensity, dura-
tion, and scope—can be delineated. In
addition, research is needed to identi-
fy other program components related
to improvement. ♦
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