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Abstract
Background—Gender-sensitive (GS) substance abuse treatment services have emerged in
response to the multidimensional profile of problems that women display upon admission to
substance abuse treatment. The present study examines the extent to which treatment programs
vary in GS programming for women in real-world mixed-gender treatment settings, where most
women are treated.

Methods—Data were collected through site visits using semi-structured interviews with program
directors, clinical directors, and counselors in 13 mixed-gender treatment programs from
Washington State. Rasch modeling techniques were used to analyze the data.

Results—Naturally occurring variation was revealed within and across the treatment programs,
and demonstrated that reliable measures of three GS domains (Grella, 2008) can be constructed
despite a small number of programs.

Conclusions—This is the first study to quantify GS treatment for substance abusing women.
The identified treatment services and practices and the way they clustered together to form scales
have practical implications for researchers, service providers, clinicians, and policy makers. The
scales can be used to study treatment outcomes and to evaluate the effectiveness, cost-
effectiveness, and cost-benefit of GS programming for women.
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1. Introduction
A substantial body of research has demonstrated gender differences in the treatment needs of
substance abusers (Brady and Randall, 1999; Pelissier and Jones, 2005) due to different
patterns of alcohol and drug use (Greenfield et al., 2010; Grella and Lovinger, 2011; Weiss
et al., 2003), progression to dependence (O'Brien and Anthony, 2005; Zilberman et al.,
2003), treatment access and recovery processes (Green, 2006; Green et al., 2002; Greenfield
et al., 2007; Grella et al., 2008; Westermeyer and Boedicker, 2000). Recognition of the
different treatment needs of women has led to the increased provision of gender-sensitive
(GS) treatment services for women since the 1990s (Greenfield and Grella, 2009; Grella,
2008; Grella and Greenwell, 2004) and to advocacy for women-only treatment (Hodgins et
al., 1997). (While the term “gender-sensitive” is often used generically (e.g., by the United
Nations to address women's basic or special needs) other terms commonly used include
women- or gender-responsive, women-focused, and gender-specific; the distinctions are not
always clear (Grella, 2008)). Funding constraints currently limit the number of women-only
treatment programs, and most women in the United States continue to receive care in mixed-
gender settings (Grella and Greenwell, 2004). Substance abusing women may be treated as
effectively in mixed-gender programs as in women-only programs (Kaskutas et al., 2005)
when treatment is designed to address women's specific needs (Greenfield et al., 2007).
Anecdotal evidence and the lack of a gold standard for GS treatment suggest that mixed-
gender programs vary widely in the extent to which they provide GS services, but the study
of gender sensitivity is challenged by the lack of adequate and reliable measures (Greenfield
and Grella, 2009; Grella, 2008).

As research on women's treatment has matured, GS treatment has been described as a set of
comprehensive, family-focused interventions provided in a strengths-based, relational,
trauma-informed fashion within a safe and affirming environment (Bloom, 1999; Bloom et
al., 2003; Covington, 2008; Covington and Surrey, 1997; Grella, 2008). Recently, specific
guidelines for the provision of GS treatment for substance abusing women were summarized
(Women's Services Practice Improvement Collaborative, 2007) in response to the need to
clarify what constitutes GS treatment. Drawing upon the past three decades of research,
Grella (2008) proposed a multidimensional model for measuring the gender sensitivity
construct. However, little empirical research has demonstrated the degree to which GS
programming is embedded in mixed-gender settings, how gender sensitivity is related to
treatment outcomes, or whether the value added by GS treatment offsets the costs.

Despite the burgeoning literature on the importance of GS treatment and what constitutes
GS treatment, measurement of the construct and its essential components is in its infancy.
Research has focused more on straightforward program contrasts (i.e., mixed-gender
compared to women-only programs; Niv and Hser, 2007; Prendergast et al., 2011) and
research examining the organizational components underpinning the delivery of GS
treatment services is scarce (Hser and Niv, 2006). Semi-qualitative inventories for women-
only and mixed-gender programs have been developed (Claus et al., 2007; Covington and
Bloom, 2008), yet a clear method for translating these tools into quantitative measures that
can be used to place programs along a continuum of gender sensitivity has not been
established. GS treatment models treat all treatment services as equally important, equally
likely to be implemented, and of the same value to an organization. Indeed, “the field
currently lacks adequate measurements of the therapeutic and programmatic components of
women-focused treatment, which are essential to empirical validation of its effectiveness
and dissemination of effective treatment approaches” (Greenfield and Grella, 2009, p.881).
The methodological challenges of quantifying this construct are amplified by the small
sample sizes common to organizational research.
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This study uses a Rasch modeling approach to develop measures of GS treatment. The aim
of the Rasch model (Rasch, 1960) is to examine whether observed data can be fit to create
scales with strong measurement properties. Rasch analysis independently orders both items
(here, GS practices) and respondents (here, treatment programs) along the same continuous,
interval-scaled latent trait (here, program's self-reported gender-sensitivity). The Rasch
model assumes the probability of endorsing an item is a function of the distance between a
program's and an item's value or location on the latent variable. That is, when a program's
gender sensitivity level on this continuum is equal to the “difficulty” of a particular item, the
probability of endorsing the item is 50%. GS practices that are used more widely receive
lower scores, while less used practices receive higher scores. Likewise, programs using
more GS practices receive higher scores and those using fewer receive lower scores along an
underlying GS dimension. Since item and respondent difficulties are independently
estimated, Rasch-derived measures are considered sample-independent (Embretson and
Reise, 2000) and are more likely to generalize to other similar populations, which has
advantages over methods based on classical test theory (CTT) that is sample dependent and
requires large samples (e.g., factor analysis) to effectively separate measurement error from
true score (Kline, 2005). The Rasch approach permits small sample sizes (Linacre, 1994)
and offers multiple fit indices and calculates item information functions for model, item, and
item response category diagnosis, allows for the identification of item redundancies, and can
readily be used to show differences in the relative ordering of items. These properties enable
the comprehensive examination and distillation of a large number of items drawn from semi-
structured interview data into a meaningful, psychometrically sound scale.

This article focuses on the assessment of naturally occurring variation in GS programming
for substance abusing women in mixed-gender short-term residential treatment programs.
Specifically, the objectives are to use organization-level empirical data to quantify the
gender sensitivity of programs based on Grella's (2008) multidimensional model and to
present a methodology for the measurement and evaluation of GS treatment and associated
cost benefits.

2. Methods
2.1 Sample

Thirteen eligible mixed-gender short-term residential (STR) substance abuse treatment
programs in Washington State (WA) received site visits from August 2008 to March 2009.
Eligibility criteria included (1) serving publicly funded men and women over age 18, (2)
offering 30-day residential treatment services, and (3) having a patient gender ratio no
smaller than 1:11 in either direction, thus affording appropriate variability in a mixed-gender
environment. All of the eligible programs (called intensive inpatient programs in WA)
agreed to participate.

2.2 Instrumentation and procedure
GS measurement instruments were developed based on protocols used in a prior study,
which focused on long-term residential treatment for women in women-only and mixed-
gender settings (Claus et al., 2007) and were loosely based on protocols used to interview
staff at long-term residential programs serving pregnant women and their children (Chen et
al., 2004; Dowell et al., 2003; Greenfield et al., 2004). Draft protocols were created by two
doctoral-level clinicians. To incorporate developments since the previous study and adapt
the protocols to STR programs, new items were added from the Gender-Responsive
Program Assessment (Covington and Bloom, 2008). After review by external experts and
subsequent revision, the protocols and other relevant interview materials were pilot-tested at
one urban and one rural mixed-gender STR program in a different state.
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The interview protocols include open- and closed-ended questions on treatment orientation
and philosophy, staffing and training, services provided, program challenges, and program
environmental factors. Specifically, the Program Director Interview is designed to collect
information on program structure and philosophy, admission patterns, children's services,
staff competencies and training, program challenges, and program costs. The Clinical
Director Interview asks about treatment philosophy and caseloads, population served,
assessment and treatment engagement, treatment planning, services provided to patients,
children and other family members, discharge planning, post-treatment housing services,
continuing care services, and costs. The Counselor Interview asks about patient counseling,
patient access to children, continuing care services, perceived patient satisfaction, barriers to
treatment, and general environmental features. An Observational Protocol was used by the
interviewers to record observations about cleanliness, safety, security, and privacy of the
program's physical environment. Interview responses were binary (e.g., program director
gender), 5-point ordinal (e.g., the extent that training addressed women's mental health
issues), or count variables (e.g., staff with addiction certification). For analytic purposes,
some polytomous variables were generated from count or continuous variables (e.g., annual
training hours related to women's recovery was recoded as a 3-level variable).1 (Instruments
are available upon request.)

The program director, the clinical director, and a counselor at each program were
interviewed as part of a 1.5 day site visit by two researchers. At three agencies, an additional
staff person was interviewed to obtain information that other respondents could not provide,
resulting in 42 staff member interviews. Immediately following each site visit, the
researchers completed the observational protocol. All study procedures were approved by
the appropriate ethical review boards.

2.3 Analytical procedures
2.3.1 Gender sensitivity measurement domains—The strategy of using both
substantively-driven and empirically-based methods was adopted considering the small
program-level sample size. Items from the three interview protocols and observational
protocol were grouped into seven measurement domains based on Grella's (2008) multi-
dimensional taxonomy: (1) treatment orientation/processes, (2) administration and staff, (3)
organization characteristics, (4) women's services, (5) general services, (6) children's
services, and (7) physical environment. Two doctoral-level clinicians independently
classified each item into a GS domain and met to resolve minor assignment differences. To
ensure broad content coverage and increased scale stability, domains with item pools of 20
or more were selected for separate Rasch analysis (see Table 1). Subsequently, we combined
domains based on conceptual overlap and the empirical associations observed in preliminary
analyses (e.g., Cronbach's alpha and item-total correlations; details available upon request).
Specifically, Treatment Orientation and Administration and Staff items were analyzed
together, and Women's Services and General Services items were analyzed together.

2.3.2 Rasch modeling—Rasch modeling was chosen as the primary statistical analysis
method to create GS scales. Items were screened for their empirical utility; those without
variability were removed from further analyses. Rasch analyses were performed using
Winsteps 3.70.0.2 (Linacre, 2009). Within each domain, variables were grouped by the
number of response categories and were specified as a grouped-item rating scale model with
one measurement structure per item-group (Linacre, 2010).

1Descriptive statistics of the retained items can be found by accessing the online version of this paper at http://dx.doi.org and by
entering doi:…
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Model and item fit statistics show how the empirical data fit a theoretically determined
model (Linacre, 2010; Wright et al., 1994). The overall goal for a set of Rasch analyses was
to achieve reliability at 0.80 (for both item and programs) mainly by identifying and
removing misfit items. The analyses involved six general stages and the judgment of model
fit was based on the set of model- and item-level fit statistics described below. First, items
that had a negative item-measure correlation were removed from further analyses. Second,
items were excluded sequentially based on item fit statistics. Items diagnosed as misfitting
were removed successively until no more misfitting items presented. Item outfit and infit are
critical chi-square fit statistics that indicate whether an item is productive for Rasch
measurement: they have an expected value of 1, where large values indicate underfit, in
which noise and unmodeled variance may degrade measurement, and small values suggest
overfit, in which there is too little random noise and reliability may be inflated. Underfit is
often more of a concern than overfit and thus was prioritized in our study. In general, the
selection of cut-off values for infit and outfit statistics is related to both the sample size and
the intended use of a measure. In the present study, we retained items with mean square
(MNSQ) infit and outfit statistics values less than 2 (Linacre, 2003; Wright et al., 1994).
Given the small sample size, standardized chi-square fit statistics were also examined
(Linacre, 2003). Third, items with acceptable fit but a low item-total correlation (r < 0.40)
were removed. Fourth, items that exhibited disordered empirical average measures in the
response categories were investigated. Items with non-adjacent disordered categories were
treated as invalid and removed (Linacre, 2010). Fifth, unidimensionality was examined with
principal components analysis (PCA) of residual variance after the final model was fit
(Linacre, 1998). To verify that unexplained variance showed the scale to be unidimensional,
simulations were conducted to compare residuals of equivalent Rasch-fitting data with the
empirical data (Linacre, 2010). Finally, we checked bivariate residual correlations to ensure
that any remaining pair of items did not have a correlation above .70, which indicates
potential local dependency of items (Linacre, 2010). If so, one item was removed and the
model was rerun to verify fit.

For each final model, we report reliability and separation statistics. Separation is defined as
the ratio of the standard deviation of the sample, adjusted for inflation due to error (i.e., the
true variance), to the standard error of measurement (i.e., the root mean square error).
Although similar to coefficient alpha, separation can more precisely determine whether a
shorter test has maintained adequate measurement properties since alpha suffers from a
ceiling effect (Mallinson et al., 2004). The separation statistic is used to calculate G, or the
number of strata into which programs can be reliably separated (Linacre, 2010). We
reviewed the distributions, means and ranges of item and program scores; ideally, mean item
and program scores are closely located on the latent variable. When a set of items is not
well-matched to the programs to which they are applied (i.e., many items are too easy or too
challenging to achieve), reliability is affected. The hierarchical structures of items in the
final models were reviewed for meaning and content validity.

3. Results
3.1 Treatment orientation and staff training

Beginning with 48 variables from the Treatment Orientation/Processes and Administrator
and Staff domains, we identified a good-fitting model containing 16 variables that met all
analytic and fit criteria described in the previous section. Item MNSQ fit statistics and
standardized fit statistics (Z), with the GS characteristics ordered from the most to least
challenging to achieve, are presented in Table 2. Item-scale correlations were also provided.
PCA showed that the items and programs explained 72.4% of the total raw variance, and the
first factor extracted from the residuals was small (6.7%). Additional simulations of
residuals did not provide evidence to disconfirm the unidimensionality of this scale. The
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measure's reliability was very good for both items (0.86) and programs (0.92), and the
program separation statistic (3.34) showed that 4 groups of programs could be reliably
discerned (G = 4.79). The item and program measures displayed wide ranges and showed a
substantial overlap2, indicating broadly varying program standards that were appropriately
targeted by the GS items. This set of item- and model-level statistics suggested that the
model fit the data well and vice versa. Consistent with Grella's (2008) taxonomy, the
Treatment Orientation and Staff Training scale includes items that address a program's
orientation toward behavioral health and the provision of behavioral health services as well
as staff preparation and training in areas specific to treatment for women.

3.2 Women's and General Services
Beginning with 65 variables from the Women's Services and General Services domains, we
identified a good-fitting model containing 25 variables (see Table 3). Adjacent responses
were combined to eliminate disordered categories in 16 variables. PCA conducted on the
final model explained 67.5% of total raw variance, and the first factor extracted from
residuals was small (7.6%). Additional simulations of residuals did not provide evidence to
disconfirm the unidimensionality of this scale. The measure's program reliability was
excellent (0.93) and item reliability was adequate (0.70). Program separation (3.78) showed
that five groups of programs could be reliably discerned (G = 5.37). The items for this scale
covered a moderate but adequate range of GS ability (5.1 logits), whereas the range of
program scores was substantially larger (10.05 logits, from −4.83 to 5.22). Given the close
location of item and program means, this suggests the need to develop both more
challenging and less challenging items in this domain. Content review showed that this scale
focused on treatment assessment and services, including items which address issues more
specific to women (e.g., women's health information and domestic violence) and items
which are more general (e.g., stage of change assessment), consistent with the delivery of
women's and general treatment services.

3.3. Physical environment
Beginning with 25 items from the Physical Environment domain, we identified a good-
fitting model with 16 items (see Table 4). This scale drew upon items from staff interviews
and interviewer observations, which were grouped separately in analyses. PCA on the final
model explained 58.5% of total raw variance, and the first factor extracted from residuals
was acceptable (10.5%). Additional simulations of residuals did not provide evidence to
disconfirm the unidimensionality of this scale. The scale showed good item reliability (0.80)
and excellent program reliability (0.92). The program separation statistic (3.46) indicated
that 4 groups of programs could be reliability discriminated (G = 4.95). Item and program
mean scores were adjacent (0.42 logits apart) with moderate ranges (5.45 and 6.02 logits)
that were largely coincidental. Consistent with Grella's (2008) taxonomy, the Physical
Environment scale contained items related to safety, privacy, and livability features in the
treatment program and its surrounding area.

4. Discussion
This is the first study to systematically identify, measure, and quantify the characteristics of
GS treatment for substance abusing women in mixed-gender programs. The study used
Rasch modeling techniques to comprehensively assess scale properties at the scale, item and
category levels, beyond the examination of item-scale correlations. Beginning with a rich set
of items, reliable and valid scales were created to measure Treatment Orientation and Staff

2Program-item maps, with distributions of both item and program measures can be found by accessing the online version of this paper
at http://dx.doi.org and by entering doi:…
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Training; Women's and General Services; and Physical Environment. The scales map onto a
multidimensional taxonomy that catalogues GS treatment (Grella, 2008). The findings are
likely to generalize to other residential treatment programs, given the Rasch modeling
approach used here.

4.1 GS variation
The objective of this study was to assess and quantify the delivery of GS programming for
women admitted to mixed-gender substance abuse treatment programs. Our findings
identified naturally occurring variation in GS programming across the participating
programs. The range of each scale establishes wide differences in the delivery of GS
treatment. This variation is manifested in different ways. Consistent with Grella's multi-
dimensional classification, more than one distinct scale emerged to measure gender
sensitivity. Statistical power to demonstrate that the GS scales measure independent
constructs is low; given the available sample size, correlations must reach .55 to be
statistically different than zero (p < .05). The observed associations between the scales were
low to moderate in size: r = .02 for Treatment Orientation and Staff Training and Women's
and General Services; r = −.25 for Treatment Orientation and Staff Training and Physical
Environment; r = .50 for Women's and General Services and Physical Environment. These
findings suggest that the provision of GS services may be related to a program's physical
environment. However, not all of Grella's (2008) domains emerged as orthogonal in this
study. We found that items from the Treatment Orientation/ Process and the Administrative
and Staff domains overlapped, and items in the Women's Services and General Services
domains overlapped, to the extent that each pair formed one scale instead of two. Hence, the
resulting three scales appear to capture different and unique aspects of the GS construct and
support a multidimensional taxonomy.

The scales are intended to study treatment outcomes and the effectiveness, cost-
effectiveness, and cost-benefits of GS programming. Given adequate fit of the models, as
observed here, the underlying GS trait is measured on a true interval scale. The strong
program reliabilities obtained for the scales allow us to confidently group the study
programs into strata distributed along the GS continuum. This sets the stage for examination
of the relationship between GS treatment and patient outcomes. In addition, agencies,
clinicians, and policy makers may wish to consider the relative value of specific GS services
and practices to a treatment organization. The challenges and value of implementing a
particular service can now be considered by programs wishing to increase their ability to
provide GS treatment.

4.2 Limitations
The generalizability of the current findings could be impacted by policy and practice
standards for mixed-gender STR elsewhere. Although Rasch findings are widely viewed as
sample independent (Embretson and Reise, 2000), the extent to which the observed
multidimensional structure would be replicated in other treatment systems is unclear.
Additional studies are needed to systematically evaluate naturally-occurring GS treatment
services and practices in other locations.

The contribution of children's services, an important aspect of GS care (Ashley et al., 2003;
Grella, 2008), could not be evaluated in the present study. In STR, mothers are not allowed
to have their children with them; consequently, programs offered limited services for
children and little variability in children's services was observed across programs. Future
studies should include modalities that are more likely to provide children's services, such as
long-term residential treatment programs, so that this aspect of the GS taxonomy can be
examined. In the Organizational Characteristics domain described by Grella (2008),
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relatively few items were available for analysis. In part, this reflects a degree of structural
similarity among the STR programs, since many of the interview items targeting this domain
showed little variability. Further, the remaining items in this area (e.g., the proportion of
women's STR beds and proportion of women referred by the child welfare system) did not
appear strongly related. Future research should consider additional criteria to rate the
organizational characteristics of GS programs.

Due to the limited number of programs in this study, it was not possible to fit
multidimensional Rasch (Briggs and Wilson, 2003) or more complicated item response
theory models (Baker and Kim, 2004) to our data (personal communication, Linacre and
Wilson, 2010). Instead, Rasch analysis was performed for each domain. This approach
allowed us to ensure that analytic assumptions were met, that the included items
demonstrated adequate fit, and the measurement properties of each scale were strong. The
small sample size may have led us to drop potentially significant items due to restricted
statistical power or to outlier effects. Although the study generated scales with sound
measurement properties, the addition of items near the floor and ceiling of each domain
would provide increased sensitivity.

Rasch evaluation of rating scale effectiveness ideally proceeds with at least 10 observations
in each response category (Linacre, 1994) in order to obtain stable measure estimates. To
reach toward this standard and to confirm program score stability, we dichotomized the item
responses and re-analyzed the data, as suggested by Linacre (personal communication, July
2010). Although identical program rankings were not maintained, the reanalyzed scales
placed programs in comparable strata, thus supporting the utility of the selected item
categories and program scores. In order to reliably maximize the GS differences between
programs, several over-fitting items (infit and outfit statistics < .50) were retained. In each
case, the variable had been recoded to combine adjacent disordered categories. These items
were retained because they provided new information to differentiate the programs, which
forwarded the main objective of the study. Future studies would benefit from a larger sample
of programs and consideration of additional treatment modalities.

5. Conclusions
Short instruments that maintain high quality are needed to measure inter-program variability
in gender sensitivity, both for researchers and administrators. Empirically-derived scales
measuring GS treatment were developed using Rasch modeling techniques for Treatment
Orientation and Staff Training, Women's and General Services, and Physical Environment.
The study findings demonstrate for the first time a naturally occurring variation of GS
programming in mixed-gender programs. These quantifiable program differences occur in
qualitatively different domains. The measures provide a link from GS programming to
treatment outcomes and allow the evaluation of the effectiveness, cost-effectiveness, and
cost-benefit of GS programming for women. Moreover, these scales and items offer useful
tools and lay the foundation for future studies assessing and measuring GS services. The
identified treatment services and practices can inform program administrators, clinicians and
policy makers about the state of GS programming and what aspects may be improved to
better serve the needs of substance abusing women.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

GS treatment domains.

Domain Description Items*

Treatment Orientation and Processes Women as priority, treatment model/approach, use of evidence-based practices 30

Administrator and Staff Staff education and training, staff competencies, gender of program director, % female staff 37

Organizational Characteristics Program age, capacity, accreditation, patient case-mix, referral sources 4

Women's Services Prenatal/postnatal services, women only groups, parenting training/counseling, trauma/abuse
counseling, women's health services 24

General Services GS assessment, on-site mental health services, case management, individual counseling,
family therapy, HIV education, 12-step groups, transportation, housing 43

Children's Services Onsite child care, live-in accommodations, coordination with Children's Protective Services,
counseling/mental health services 7

Physical Environment Safety and security, cleanliness, spatial layout, social/recreation spaces 25

*
Excluding items without variability.
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