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Multilevel modeling was used to assess the program characteristics associated with treatment
retention among 637 women in 16 residential drug treatment programs in the Drug Abuse Treat-
ment Outcome Study. Women who were pregnant or had dependent children had higher rates of
retention in programs in which there were higher percentages of other such women. Longer
retention was associated with higher rates of posttreatment abstinence. Bivariate analyses
showed that programs with higher proportions of pregnant and parenting women provided more
services related to women’s needs. The findings support the provision of specialized services and
programs for women in order to improve outcomes of drug abuse treatment.

PROGRAM VARIATION IN TREATMENT
OUTCOMES AMONG WOMEN IN

RESIDENTIAL DRUG
TREATMENT

CHRISTINE E. GRELLA
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In the past two decades, there has been a growing understanding that
women’s alcohol and drug use differs from men’s in several ways, including
the initiation of use, progression to dependence, and psychosocial correlates
of use (Reed 1987; Grella and Joshi 1999). These differences also influence
the ability of women to access and participate in drug treatment. In addition,
women who are pregnant or who have dependent children often are hindered
from entering or completing drug treatment because of the absence of child
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care or special services for women, especially among programs for both men
and women (Haller et al. 1997; Lewis et al. 1996; Prendergast, Wellisch, and
Falkin 1995). Even if drug treatment programs accept pregnant women for
treatment, they often fail to address their specific service needs. One survey
of approximately 300 drug treatment programs in five cities in 1992 found
that although the majority accepted pregnant women for treatment, few pro-
grams made referrals for prenatal care (Breitbart, Chavkin, and Wise 1994).

Drug treatment for women needs to take into consideration their special
needs related to pregnancy and child rearing. Pregnant substance-abusing
women typically have limited economic resources and weak social support
networks; suffer from depression, anxiety, and low self-esteem; have feelings
of shame and guilt; and often have histories of childhood trauma, parental
substance abuse, and abusive relationships (Davis 1990; Eliason and
Skinstad 1995; Grella 1996; Haller et al. 1993; Howell and Chasnoff 1999;
Marcenko and Spence 1995). Pregnant women are often in need of basic
health and obstetrical services as well as mental health treatment upon enter-
ing drug treatment (Jessup and Green 1987; Morris and Schinke 1990; Wag-
ner and Menke 1992). Moreover, mothers who abuse alcohol or other drugs
often are in need of parenting assistance, and their participation in drug treat-
ment may influence their ability to retain or regain custody of their children.

Public concern about the consequences of maternal substance abuse has
focused the attention of policy makers on developing interventions to reduce
substance use among women who are pregnant and/or parenting (Schmidt
and Weisner 1995). One such response has been an increase in funding for
special services and programs designed specifically for women with sub-
stance abuse problems (Breitbart, Chavkin, and Wise 1994). In 1984, the fed-
eral government amended block grant legislation to require each state to set
aside 5% of its block grant allocation for new or expanded alcohol and drug
abuse services for women. States were encouraged to spend set-aside funds
to develop women-only treatment units, programs offering special ancillary
services for women, and services for pregnant women. By 1988, amid public
concern over drug-exposed infants and the national “war on drugs,” Congress
doubled the “women’s set-aside.” In addition, in the late 1980s and early
1990s, Congress enacted legislation that funded demonstration grants for
model programs for drug-using pregnant and postpartum women
(Nunes-Dinis 1993). Yet, recent evidence indicates that funding for special-
ized services and programs for women and the priority on treatment for preg-
nant and parenting women may be reversed by shifts in the control over fund-
ing from federal to state and local entities and from cost containment efforts
(Chavkin and Breitbart 1997; Chavkin et al. 1998).
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Despite these changes in policy and funding, research on specialized drug
treatment services or programs for women has shown promising results
(Stevens and Arbiter 1995). Several studies have demonstrated that treatment
outcomes are improved by having live-in accommodations for children in
residential treatment programs (Hughes et al. 1995; Wobie et al. 1997); by
providing outpatient services, particularly family therapy (Zlotnick et al.
1996); and by providing supportive services, such as child care, parenting
classes, and vocational training (Howell, Heiser, and Harrington 1999;
Strantz and Welch 1995). Recent studies conducted in Los Angeles County
showed that women-only drug treatment programs offered a wider range of
services to address women’s needs as compared with mixed-gender pro-
grams (Grella et al. 1999) and that women treated in women-only residential
drug treatment programs were twice as likely to complete treatment as were
women in mixed-gender programs (Grella 1999). However, specialized drug
treatment programs for women, including pregnant women, are by no means
universal, and most women receive drug treatment in mixed-gender pro-
grams (Grella and Perry 1996). Consequently, more research is needed to
determine the characteristics of typical drug treatment programs, such as the
types of services provided, that are associated with improved treatment out-
comes for women.

This study examines the variability in treatment outcomes for women in
residential drug treatment programs. Data were obtained from the Drug
Abuse Treatment Outcome Study (DATOS), a national multisite prospective
study of treatment effectiveness (Fletcher, Tims, and Brown 1997). This
study included data collected on client characteristics and the characteristics
of programs in which these clients were treated. Comprehensive information
on programs was collected from program directors and was linked to the cli-
ents’ individual-level data. The availability of these multilevel data ena-
bled us to explore by statistical means the unique contribution of program
characteristics associated with the variation in treatment outcomes (i.e.,
retention and posttreatment abstinence), after controlling for client-level
characteristics.

METHODS

DATOS STUDY DESIGN AND DATA COLLECTION

The DATOS study sample consisted of clients who were admitted into 96
drug treatment programs across four types of treatment modalities in 11 cities
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within the United States from 1991 to 1993 (see Flynn et al. 1997 for a
description of the DATOS methodology). The present study focused on
women clients in 16 long-term residential (LTR) programs that participated
in DATOS. The other program modalities were not included, since we
believed that program factors would be more salient and influential on treat-
ment outcomes for clients in residential, as opposed to nonresidential, pro-
grams. Programs selected for study participation were relatively stable,
well-established programs operating within community-based settings. Clients
admitted consecutively to the participating programs were recruited into the
study. Face-to-face interviews were conducted at intake into treatment, dur-
ing treatment, and at follow-up. The intake assessment consisted of two
90-minute interviews: Intake 1 was administered at admission to treatment or
shortly thereafter, and Intake 2 was completed after about 7 days of treat-
ment. Intake 1 primarily obtained baseline data on background characteris-
tics; Intake 2 provided information for clinical assessment.

The follow-up assessment was conducted approximately 1 year after dis-
charge from the DATOS treatment with a subsample of the original intake
sample. The follow-up interview lasted approximately 90 minutes, and sub-
jects were paid $15.00 for their participation. The follow-up sample was
selected using a stratified design. The sample was weighted to include clients
who stayed in treatment at least 3 months, and programs with fewer than 20
clients were omitted from the sampling frame to allow for analysis of pro-
gram effects (Flynn et al. 1997). Of the 1,198 clients from 20 LTR programs
selected to receive follow-up interviews, 676 (56.4%) were interviewed; 155
(12.9%) were eliminated because they were incarcerated or hospitalized in
facilities that would not permit interviewer access, were incapacitated, or had
moved outside the area; 13 (1.1%) had died; 18 (1.5%) refused to be inter-
viewed; and 336 (28.1%) were not located. A comparison on key characteris-
tics (e.g., age, gender, ethnicity, marital status, prior treatment history, pre-
treatment use of cocaine and heroin, and psychiatric status) showed no
statistically significant differences between interviewed and noninterviewed
clients. However, the follow-up sample was biased toward clients who
remained in treatment longer, as a consequence of the sampling design.

In addition, data were collected from a mail survey of program adminis-
trators on the characteristics of their programs, such as services provided
onsite and through referral, admission or exclusion criteria, and relationships
with other service providers (Etheridge et al. 1997). Administrators or senior
counselors from 19 LTR programs completed the program surveys. Three
programs were dropped from the present analyses because they did not
include any women.
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SUBJECTS

Among the subjects (N = 2,774) admitted into LTR in the intake sample,
33.2% were women. This study used a sample of 637 women from 16 LTR
programs in the analysis of treatment retention. Characteristics of this sample
are shown in Table 1. More than half (54%) of the women were White, 30%
were African American, 12% were Hispanic, and the remainder (4%) were
either Asian or Other. More than half (55%) were 30 years of age or younger.
Approximately half (49%) had less than a high school degree. Nearly two
fifths (38%) had ever been married, and 27% were currently married. Three
fourths (75%) had children younger than age 18, and 7% were currently preg-
nant. Nearly half of the women with children (48%) said that their participa-
tion in drug treatment could affect their ability to retain or regain custody of
their children, and 18% felt that their drug problem could cause them to lose
custody of their children. One half of the women reported that they lived with
parents or other family members prior to entering treatment; 29% lived with a
spouse, with or without children; 8% lived with children only; 5% lived
alone, and 9% had other living arrangements (e.g., jail or prison). In the year
prior to entering treatment, about one third (34%) had been employed in
either a part-time or full-time job, and close to half (48%) had received some
form of public assistance income. At the time of treatment entry, 59% were
under legal supervision, including probation, parole, or case pending.

A majority of the women (87%) met DSM-III-R (American Psychiatric
Association 1987) criteria for dependence on cocaine, and 74% had used
cocaine at least weekly in the year prior to admission. In addition, 22% were
dependent on heroin and 47% on alcohol. The mean age of first weekly use of
any drug was 22.8 (SD = 6.6). Approximately 39% met criteria for antisocial
personality disorder, and 15% had major depressive disorder in their lifetime.
Approximately two thirds (65%) had prior drug treatment. About one fifth
(21%) were self-referred to the DATOS treatment episode, and about one
third were referred from the criminal justice system, one third from their fam-
ilies, and the remaining 10% from other sources (e.g., medical, employment,
social services). The majority of the sample (71%) stated that entering drug
treatment was their own, as opposed to someone else’s, idea.

VARIABLES

Variables were chosen for the analysis to test the hypothesis that women
treated in residential drug treatment programs that offer more specialized ser-
vices for them have better treatment outcomes, controlling for relevant client
characteristics. The time frame for the intake and follow-up assessments
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referred to the 12 months preceding admission and the time of follow-up,
respectively. The construction of variables used in this analysis is
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TABLE 1: Sample Description (in percentages; N = 637)

Ethnicity
White 53.7
African American 30.1
Hispanic 11.9
Other 4.2

Age
18-25 22.8
26-30 31.8
31-35 26.8
36 and older 18.7

High school degree 50.7
Ever married 37.8
Employed (either part-time or full-time)a 34.3
Received supplemental security income or Aid to Families

With Dependent Children incomea 47.5
Under criminal justice supervision 59.2
Currently pregnant 7.1
Has children younger than age 18 75.0
Of those with children

Concerned about losing custody 17.9
Drug treatment will affect custody 48.2

Has prior drug treatment 64.5
Living arrangementa

Spouse/children 28.7
Child only 7.6
Any family combination/other 49.9
Alone 4.8
Institution 9.0

Used cocaine at least weeklya 73.7
Meets DSM-III-R criteria for

Cocaine dependence 86.8
Heroin dependence 21.7
Alcohol dependence 46.8
Antisocial personality disorder 39.4
Major depressive disorder 14.6
General anxiety disorder 5.3

Referral source to Drug Abuse Treatment Outcome Study treatment
Self 21.1
Criminal justice system 35.5
Family 33.4
Other (e.g., employer, medical services, social services) 10.0

a. In 12 months prior to admission.
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summarized below. All dichotomous variables were coded with yes = 1 and
no = 0, unless specified.

Client characteristics. Several client characteristics that were assessed at
treatment intake were entered into the models as control variables. These
included age (continuous measure), ethnicity, educational status (high school
degree or higher = 1, less than high school degree = 0), and marital status
(ever married = 1, not married = 0). Employment status referred to either
part-time or full-time work in the 12 months prior to admission and follow-up
(employed = 1, unemployed = 0). Dependence on cocaine was based on the
DSM-III-R (American Psychiatric Association 1987) criteria for lifetime de-
pendence. Separate dichotomous variables indicated whether patients had ever
received any kind of treatment for a drug problem prior to entering DATOS
and whether they were under criminal justice system supervision at the time
of treatment admission. A Reference Group Scale, with a Cronbach’s alpha
of .83 for this sample, was used to measure the extent of negative influence
from family or close friends at intake into treatment. It consisted of seven
items regarding how many of the individual’s family members or friends had
used illicit drugs (other than cocaine), used cocaine, drank alcohol heavily,
been arrested, entered jail/prison, entered treatment (reverse coded), or quit
using drugs (reverse coded) in the past 12 months, with 0 = none, 1 = few, and
2 = many. A higher score represents a more negative influence.

Program characteristics. Programs were characterized by data collected
from the program administrator survey. Separate dichotomous variables indi-
cated whether the program had as a priority for admission pregnant women
and whether programs provided special services for pregnant women. In
addition, administrators were asked whether their programs provided any of
the following specific services: prenatal care, postpartum care, pediat-
ric/well-baby care, transportation, medical services, educational services,
family services, vocational services, psychological services, financial ser-
vices, and legal services. Administrators were also asked about the quality of
their program’s relationships with other service providers (i.e., social service
providers, family service providers, and community mental health centers);
their responses were dichotomized with 1 = good or excellent, 0 = fair or poor.

Client variables aggregated at the program level. Based on the client
intake data, the percentage of women in each program who were pregnant
while in treatment or who had children less than 18 years of age was calcu-
lated (range = 54.4%-100%, median = 76%). Programs were also character-
ized by the percentage of women clients who reported at follow-up that they
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had received certain services while in treatment and their evaluation of pro-
gram services. These variables included the percentage of women who said
they had a good relationship with their counselors, received mental health
services while in treatment, followed program instructions, and received an
aftercare plan prior to discharge from treatment.

Treatment outcomes. Treatment retention was defined as the number of
days between DATOS treatment admission and discharge. Posttreatment absti-
nence referred to use of any drugs during the 12-month follow-up period.

ANALYTIC APPROACH

To understand client and program factors that predicted treatment out-
comes, we conducted multilevel analyses, specifically hierarchical linear
modeling (HLM) (Byrk and Raudenbush 1996). This approach was used
because the DATOS subjects were recruited from multiple treatment pro-
grams, and thus client outcomes may be correlated within programs. HLM
has the advantage of statistically controlling for the random effect of pro-
grams over and beyond the fixed effect of client characteristics. Therefore,
the standard errors associated with the measures are not artificially attenu-
ated. Substantively, this approach allows the identification of variation in
program characteristics that contribute to the variation in client outcomes
(intercept-as-outcome) and slopes predicting the client outcomes
(slopes-as-outcome) model. HLM decomposes the relationship into a fixed
portion (i.e., the base relationship common to all programs, Level-1) and a
random portion (i.e., the intercept and slope estimates that vary from program
to program, Level-2). The random component can be explained subsequently
by program characteristics. Use of this approach increases confidence that
the observed relationships are not due to idiosyncrasies of a single program.
The HLM analyses were performed with HLM/2L (Byrk, Raudenbush, and
Congdon 1996).

We began by building the client level (Level-1) model that included the
intercept (treatment retention) and the slope (client characteristics, such as
age and gender), with the client-level predictors centered around the program
mean (see equation 1.1), where rij ~ N(0,σ2) and σ2 is the residual variance at
Level-1 after controlling for client-level predictors. The Level-1 units are cli-
ents, and the Level-2 units are programs. By centering the slopes around the
program mean, the mean outcome (the intercept, β0j) is the program-mean
outcome. By subscripting the intercept and the slope by j, we allowed each
program to have a unique intercept and slope.
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Yij = β0j + β1j (Xij – X .j) + rij. (1.1)

At Level-2, we were interested in how much the programs differed from
each other. In other words, how much did the intercepts and the slopes vary.
The parameters β0j and β1j vary across programs as a function of the grand
mean and a random error (υ0j for the intercept and υ1j for the slope) in the
Level-2 model (see Equations 1.2 and 1.3).

β0j = γ00 + γ01 Wj + υ0j. (1.2)

β1j = γ10 + γ11 Wj + υ1j. (1.3)

In our model, γ00 is the average number of days spent in DATOS treatment,
and Wj is an indicator variable measuring a program characteristic. Thus, γ01 is
the mean difference in retention between one program and another associated
with Wj. Similarly, γ10 is the average regression slope across programs for a
predictor variable such as age, and γ11 is the mean difference in age slope asso-
ciated with Wj between one type of program and another. The υ0j is the unique
effect of program j on retention rates holding Wj constant, and υ1j is the unique
effect of program j in the age slope controlling for Wj. Combining the above
Level-2 (program) equations with the Level-1 (client) equation gives us the
following single equation:

Yij = γ00 (Xij – X ..) + γ01 Wj + γ10 (Xij – X .j)
+ γ11 Wj (Xij – X .j) + υ0j + υ1j (Xij – X .j) + rij.

(1.4)

The program-level predictors explaining random variation in the intercept
(β0j) and slope (β1j) were centered around their grand mean for ease in inter-
preting the results. The intercept with grand mean centering could then be
interpreted as an adjusted outcome (retention) for clients whose value on Xij is
equal to the grand mean X.. . The errors rij are the Level-1 random effects, and
the errors υ0j and υ1j are Level-2 random effects.

We started by examining the random variation in the outcome variables
and the slope coefficients for predictors at the client level in separate models
predicting retention and abstinence. We then included program factors to
account for the random variation in the intercept and the slope, controlling for
the client-level variables. Control variables at the client level included demo-
graphics (age, ethnicity, level of education, marital status), prior treatment
history, cocaine dependence, criminal justice status, and negative reference
group affiliation. Several program-level variables were evaluated for their
effects on client outcomes via the intercept and the slopes, and only those
with a significant effect were retained in the models. Because there were no
significant program-level variables in the HLM predicting abstinence, we
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used a logistic regression model to determine the client-level predictors that
were associated with the dichotomous outcome (abstinence).

RESULTS

HIERARCHICAL LINEAR MODEL
PREDICTING TREATMENT RETENTION

The average time spent in residential drug treatment was highly variable
across the 16 programs, ranging from a low of 80.0 days to a high of 208.6
days. However, retention within programs was also highly variable; half of
the programs (N = 8) had standard deviations over 100. Median retention
rates ranged from 22 to 163 days across programs.

The initial random coefficient model containing only client-level vari-
ables showed small but significant random variation across different pro-
grams in treatment retention (the intercept, υ0j, p < .001). In addition, there
was significant random variation in two predictor variables (the slopes, υ10j p
< .01 and υ11j, p < .05), namely, negative reference group and pregnant/
parenting women, respectively. In other words, retention among women in
LTR programs randomly varied across programs for women who were preg-
nant or had dependent children and for women who had a negative reference
group affiliation. Among the client-level control variables, age had a signifi-
cant positive effect on retention (b = 3.10, p < .01). Having ever been married
(b = –24.87, p < .05) and having prior drug treatment (b = –17.9, p < .10) were
both negatively associated with retention, although the latter association was
only marginally significant. (See Table 2.)

The model was then expanded to examine the effects of program charac-
teristics that could account for the random variation in the intercept and the
slopes with regards to retention. The final equation was as follows:

Yij = γ00 + γ10 (age) + γ20 (White) + γ30 (Hispanic)
+ γ40 (other ethnic) + γ50 (high school) + γ60 (prior drug
treatment) + γ70 (cocaine dependence) + γ80 (ever married)
+ γ90 (legal supervision) + γ100 (negative reference group)
+ γ110 (pregnant/parenting women) + γ111 (percentage of
pregnant/parenting women in programs) + υ0j + υ10j + υ11j + rij.

(1.5)

The Level-1 predictors were centered around the group mean, and the
Level-2 predictors were centered around the grand mean. One program-level
characteristic was significantly associated with the random variation in the
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intercept across programs. The percentage of pregnant and parenting women
within programs significantly explained the random variation in retention
rates among women who were pregnant or had dependent children (slope,
υ11j). That is, women who were pregnant or had dependent children were re-
tained longer in LTR programs that had a higher percentage of other such
women. This variable reduced the between-program variation in retention
rates among these women by 22.7%.

The interaction effect between program composition and parental status is
illustrated in Figure 1, in which time in treatment for the two groups of
women is compared for the lower quartile of programs (based on percentage
of pregnant and parenting women) and the upper three quartiles. Pregnant
and parenting women have increased retention in programs in which more
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TABLE 2: Results From Slope-as-Outcome Model for Women in Long-Term Res-
idential Drug Treatment Programs (N = 637)

Fixed Effect Coefficient SE t Ratio

Treatment retention, γ00 123.72 8.20 15.10****
Age, γ10 3.11 0.83 3.76***
Ethnicity (reference = African American)

White, γ20 –4.91 12.00 –0.41
Hispanic, γ30 –11.41 16.22 –0.70
Other, γ40 –18.39 23.28 –0.79

High school degree, γ50 –0.38 9.54 –0.04
Prior drug treatment, γ60 –17.90 9.93 –1.80*
Cocaine dependence, γ70 –5.09 14.35 –0.36
Ever married, γ80 –24.87 10.41 –2.39**
Under criminal justice supervision, γ90 –2.53 10.03 –0.25
Negative reference group, γ100 2.02 3.04 0.66
Model for women who are pregnant or

have dependent children
Intercept, γ110 5.04 17.03 0.30
Percentage of women in programs who are

pregnant or have dependent children, γ111 3.66 1.86 1.97*

Variance
Random Effect SD Component df 2 p Value

Treatment retention, υ0j 26.13 682.87 14 46.90 .00
Negative reference group, υ10j 8.84 78.21 14 34.16 .002
Women who are pregnant or

have dependent children, υ11j 37.91 1436.97 13 21.51 .063

*p < .10. **p < .05. ***p < .01. ****p < .001.
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than 70% of the women are pregnant or parenting, as compared with the
nonpregnant or non-parenting women, who have increased retention in the
programs with lower percentages of pregnant and parenting women.

BIVARIATE COMPARISONS OF PROGRAM CHARACTERISTICS

The results of the preceding HLM analysis demonstrated that about 23%
of the random variation in retention rates among pregnant and parenting
women was explained when they were treated in programs with higher per-
centages of these women. This finding led us to hypothesize that programs
with higher concentrations of pregnant and parenting women may differ from
programs with lower concentrations of such women in the types of services
they provide to address the service needs of these women. To explore this
hypothesis, we examined other potential characteristics of programs that
might be associated with a program’s percentage of pregnant and parenting
women. Treatment programs were classified based on the percentage of preg-
nant and parenting women, with the lower quartile composed of programs
with less than 70% of women who were pregnant or parenting and upper
three quartiles composed of programs with more than 70% of women who
were pregnant or parenting. We then conducted bivariate comparisons of
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Figure 1: Interaction of Parenting Status With Program Composition on Treat-
ment Retention
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program characteristics in relation to lower or higher percentages of pregnant
and parenting women in these programs. Because the number of programs
was relatively small (N = 16), we did not perform statistical tests on differ-
ences between the two program groups.

As seen in Table 3, programs with greater percentages of women who
were pregnant or parenting differed from programs with smaller percentages
of these women in several ways. A higher proportion of these programs had a
priority on admission of pregnant women, provided specialized services for
pregnant women, and provided several services that addressed women’s
needs, including prenatal care, postpartum care, transportation, and family
services. Overall, these programs provided more services than programs with
smaller percentages of pregnant and parenting women (M = 11.5 vs. 10.3,
respectively). In addition, a greater proportion of these programs reported
having good or excellent relationships with family service agencies. Based
on client data from the follow-up interview, which was aggregated at the pro-
gram level, a greater proportion of women in these programs reported that
they had good relationships with their counselors, had received mental health
services while in treatment, and had discussed aftercare plans with their
counselors prior to program discharge.
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TABLE 3: Characteristics of Programs by Percentage of Women Who Are Preg-
nant or Have Dependent Children

Less Than 70% Greater Than 70%
Program Variable (%) (n = 4) (n = 12)

Priority admission for pregnant women 25.0 70.0
Offers special services for pregnant women 50.0 60.0
Provides prenatal care 75.0 83.3
Provides postnatal care 50.0 75.0
Provides transportation 50.0 58.3
Provides family services on-site 66.7 72.7
Mean number of services provided 10.3 11.5
(SD) (3.9) (3.6)
Program has good/excellent relationship with

family service agencies 50.0 75.0
Client had good relationship with counselora 69.7 86.5
Client received mental health services while

in treatmenta 29.0 42.1
Client discussed aftercare plan prior to dischargea 45.2 57.5

NOTE: n (number of programs) varies due to missing data from program administrator
survey.
a. Average percentage based on aggregated data from client follow-up interviews.
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HIERARCHICAL LINEAR AND LOGISTIC REGRESSION
MODELS PREDICTING POSTTREATMENT ABSTINENCE

Next, we examined abstinence rates among the subsample (N = 226) of
women from 15 programs (1 program was dropped from the follow-up study
because of small N) who had completed the posttreatment follow-up inter-
view. Abstinence rates ranged from a low of 11.1% to a high of 88.9% across
programs, with an average of 44.8%. There was no statistically significant
difference between pregnant/parenting women and others in abstinence
rates.

In parallel with the previous HLM analyses for retention, we conducted
HLM to determine the relationship of client and program characteristics with
posttreatment abstinence. We first examined whether there was random vari-
ation across programs in abstinence rates (the intercept). We then examined
whether women who were pregnant or had dependent children had higher
rates of posttreatment abstinence when they were treated in programs that
had higher percentages of other such women (the slope). The HLM results
showed significant random variation across programs in the intercept—SD =
.64, variance = .41, χ2(13) = 25.55, p = .02—but no variation in the slope.
Although retention was a significant predictor for abstinence, no pro-
gram-level variables significantly explained the random variation in absti-
nence rates.

Because no program-level variables were associated with random varia-
tion in abstinence rates across programs, we simplified the analysis by con-
ducting a logistic regression model to test the relationship between cli-
ent-level predictors and posttreatment abstinence. As seen in Table 4, women
who stayed in the DATOS treatment episode 90 days or more were nearly
four times as likely to be abstinent at follow-up. In addition, White women
were about half as likely to be abstinent, as compared with African Ameri-
cans, and women with prior drug treatment were marginally less likely to be
abstinent, as compared with those with no prior drug treatment.

DISCUSSION

This study demonstrated that pregnant and parenting women who were
treated in residential drug treatment programs with higher proportions of
other such women were retained in treatment for longer periods of time.
Moreover, a comparison of the characteristics of these programs, based on
the percentages of pregnant and parenting women within programs, showed
that in general, they provided more specialized services that addressed these
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women’s needs. Longer retention rates, in turn, were strongly associated
with higher levels of posttreatment abstinence.

Among the client-level predictors, there was a trend for women with a his-
tory of prior drug treatment to have poorer outcomes—both retention and
posttreatment abstinence. This finding is consistent with our earlier studies
with DATOS, showing that individuals with longer treatment histories tend to
be more severe in their drug use, including earlier drug use initiation and
polydrug use; to be more criminally involved; and to have lower rates of
posttreatment abstinence (Anglin, Hser, and Grella 1997; Hser et al. 1999). In
particular, women with histories of prior treatment were more likely than
women entering treatment for the first time to be diagnosed with antisocial
personality disorder, suggesting that such women have even more complex
treatment needs (Grella and Joshi 1999).

The findings from this study are consistent with a large body of research,
including previous national treatment evaluation studies and other studies with
DATOS, showing that retention is positively associated with posttreatment
abstinence (Simpson 1981; Condelli and Hubbard 1994; Simpson, Joe, and
Brown 1997; Simpson et al. 1999). Moreover, because programs vary in their
client mix, in terms of severity of drug use and other problems, and in their
therapeutic approach and effectiveness, variation in retention rates is a func-
tion of both client and program characteristics. A previous study with
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TABLE 4: Results From Logistic Regression Predicting Posttreatment Absti-
nence (N = 226)

95%
Log Odds Confidence

Variable Odds Ratio Interval

Age 0.03 1.03 (0.97, 1.09)
Ethnicity (reference = African American)

White –0.71 0.49** (–0.22, 1.20)
Hispanic 0.05 1.06 (0.06, 2.06)
Other –1.24 0.29 (–1.22, 1.80)

High school degree –0.35 0.71 (0.12, 1.30)
Time spent in treatment episode (≥ 90 days = 1) 1.32 3.75**** (3.12, 4.38)
Prior drug treatment –0.52 0.60* (–0.03, 1.23)
Cocaine dependence 0.65 1.92 (1.08, 2.76)
Ever married –0.25 0.78 (0.11, 1.45)
Under criminal justice supervision –0.11 0.90 (0.31, 1.49)
Negative reference group –0.01 0.99 (0.87, 1.11)
Pregnant or have child younger than age 18 –0.44 0.64 (–0.05, 1.33)

*p < .10. **p < .05. ****p < .001.
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DATOS showed that programs treating clients that were generally of a higher
level of severity (i.e., more severe alcohol and drug use and greater psycho-
logical dysfunction) had shorter retention rates (Simpson et al. 1997).

This study further refines our understanding of the relationship of pro-
gram characteristics with retention for women, demonstrating that pregnant
and parenting women had higher rates of retention in programs in which
there were higher concentrations of these women. Pregnant and parenting
women tended to have lower retention rates than other women; 49% of preg-
nant/parenting women stayed in the DATOS treatment episode 90 days or
longer as compared with 58% of other women, although this difference was
not statistically significant, χ2(1) = 3.45, p > .05. In the HLM model for treat-
ment retention, the coefficient for the variable indicating parental status was
also nonsignificant. Given that retention was an important predictor of absti-
nence in the current study, however, the program variation in retention rates
for different groups of women highlights areas through which treatment out-
comes may differ. Although the analyses did not identify any program char-
acteristics that were directly related to random variation in posttreatment
abstinence rates, women who stayed in treatment for a minimum of 90 days
were nearly four times as likely to be abstinent during the 12-month fol-
low-up period, as compared with women who stayed in treatment less than 90
days. Thus, a program’s characteristics may have an indirect effect, mediated
through retention, on posttreatment outcomes.

In our examination of the characteristics of residential drug treatment pro-
grams, we found that programs in which there were greater concentrations of
pregnant and parenting women offered more services, generally, and services
regarding pregnancy and family needs, specifically. These programs also
reported having better relationships with family service providers. Women in
these programs were more likely to have received mental health services
while in treatment, to have discussed aftercare plans with their counselors,
and to characterize their relationships with counselors favorably. Taken col-
lectively, these findings suggest that programs with higher concentrations of
pregnant and parenting women provide more service-enriched environments
to address the needs of these women and are more effective in forming posi-
tive therapeutic relationships with these clients. Especially noteworthy is that
the programs participating in DATOS were typical, community-based drug
treatment programs and not model demonstration programs on which most
evaluation studies of treatment for pregnant and parenting women have been
conducted.

These findings must be interpreted within the context of several limita-
tions. First, we cannot discern the direction of the relationship between the
proportion of pregnant and parenting women within programs and the
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services provided for them in these programs. The availability of these ser-
vices may have induced more women to enter treatment in these programs, or
these programs may have responded to the higher numbers of such women
who entered their programs by offering more services for them. Future stud-
ies should address the interactive nature of client needs and program respon-
siveness to these needs, particularly regarding services for women. Second,
the observational nature of the study limits our ability to make causal infer-
ences. For example, although we showed that programs with higher concen-
trations of pregnant and parenting women differed from other programs in
several ways, we cannot claim that these program differences per se underlie
the variation in retention rates among pregnant and parenting women across
programs. Third, the analyses of posttreatment abstinence were conducted
with a considerably smaller subsample that had completed the 12-month fol-
low-up interview; thus, these analyses may have lacked the statistical power
necessary to detect more complex multilevel relationships.

Despite these limitations, this study contributes to the growing body of lit-
erature demonstrating the benefits of providing specialized treatment ser-
vices for women, particularly those addressing family and mental health
needs. Yet, concurrent with this emerging body of research is a movement
away from providing specialized programs and services for women. One
recent report showed that federal funding for women’s drug treatment pro-
grams has dropped 38% since 1994 and that funding for programs targeting
pregnant and postpartum women and their children is at only 10% of its 1995
level (Drug Strategies 1998). The authors of this report suggest that waning
public concern over the effects of maternal crack abuse, coupled with welfare
reform and changes in the delivery of health services, underlie the decreasing
emphasis on specialized treatment for women. Drug treatment programs are
increasingly operating within a managed care environment that places a pre-
mium on cost containment. Specialized treatment programs or services for
women are vulnerable to budget cuts, as the broader range of services tar-
geted to women’s needs typically results in higher rates of patient costs
(Grella et al. 1999). At the same time, another competing response to mater-
nal substance abuse has been to impose criminal penalties on pregnant sub-
stance-abusing women (Chavkin, Wise, and Elman 1998). Within the context
of this societal debate, the present study provides evidence suggesting that
residential drug treatment programs that more effectively address women’s
service needs can yield improved treatment outcomes and ultimately help to
ameliorate the individual and social costs of drug abuse among pregnant and
parenting women.
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