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Abstract
Aims—To examine whether need–service matching in addiction treatment leads to improvements
in drug use, and whether treatment duration mediates those improvements.

Design, participants, measurements—This analysis utilizes prospective data from a US cohort
of addiction treatment patients who reported service needs beyond core rehabilitative services (n =
3103). ‘Drug use improvement’ is the difference between the patient’s peak drug use frequency (in
days per month) in the year before intake and in the year after treatment. Overall and primary use of
the major illicit drugs (heroin, powder or crack cocaine and marijuana) are considered separately.
‘Need–service match’ means that a patient rated a service as important at intake and reported its
receipt during treatment. ‘Percentage of needs matched’ indicates the proportion of five service
domains (medical, mental health, family, vocational and housing) so matched.

Findings—In mixed regression models controlling for multiple factors, a greater percentage of
needs matched tended to improve primary (β = 0.028, P = 0.09) and overall (β = 0.049, P = 0.05)
drug use in the follow-up year. Exclusion of treatment duration as a covariate doubled the magnitude
of these coefficients. The benefits of matching were concentrated among the half of patients reporting
needs in four to five rather than one to three domains, and were strongest among patients in long-
term residential facilities. Addressing vocational and housing needs exerted the greatest effects.

Conclusions—Matching comprehensive services to needs is a useful addiction treatment practice,
especially for high-need patients. Treatment duration might partially mediate its effect.

Keywords
Health services needs and demand; housing; mental health services; needs assessment; substance
abuse treatment centers; vocational rehabilitation

INTRODUCTION
Drug abuse and dependence produce adverse effects in multiple areas of life (O’Brien &
McLellan 1996; Gerstein et al. 1997). These effects include family distress, unemployment,
illness and homelessness. Although well-being is important of itself, problems in these areas
are especially important to persons with substance problems because they increase the
probability of relapse (McLellan & Weisner 1996). Family conflict, chronic medical illness,
pain and affective symptoms can trigger relapse (Daley 1988). Substantial evidence suggests
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that drug abuse treatment effectively reduces substance use and improves outcomes in these
areas (Gerstein et al. 1997; Hubbard et al. 1997). Observed differences in patient outcomes
across different programs have driven the search to identify the effective components of
addiction treatment. The delivery of comprehensive services to address patients’ needs is
considered one potentially effective component (Gerstein & Harwood 1990).

Many substance abuse treatment programs and their staffs expend considerable resources and
energy to address patients’ needs for comprehensive services. The research evidence for this
practice is mixed. Some studies support the idea that delivering services to match patients’
problems improves treatment retention and outcomes (Ball & Ross 1991; Hubbard et al.
1997; Hser et al. 1999a). An investigation that randomized 94 patients to problem–service
matching versus standard services found that those who received three or more service sessions
matched to mental health, family or employment problems had better treatment completion
and post-treatment outcomes (McLellan et al. 1997). Other investigations have had difficulty
detecting similar effects (Joe, Simpson & Hubbard 1991; Fiorentine 1998).

The current study evaluates whether matching comprehensive services to patients’ needs
improved drug use at follow-up in a US national sample of addiction treatment programs. It
further examines whether treatment retention mediates any effect of such matching on
outcomes.

Conceptual Framework
The conceptual framework posits that matching services to needs influences subsequent drug
use both directly and indirectly, the latter through effects on treatment duration (Fig. 1).
Domains of service need (e.g. medical, mental health, family, vocational and housing)
represent problems that might induce relapse (Daley 1988). Matching services to address these
needs might ameliorate these problems and directly decrease relapse risk. Thus, hypothesis 1
states:

H1: Matching comprehensive services to patients’ needs in treatment will directly improve
drug use at follow-up.

However, even if addressing a particular service need does not decrease relapse risk directly,
it might increase the patient’s perception of program responsiveness, and augment retention
(Broome, Flynn & Simpson 1999). Thus, treatment retention might mediate the possible effect
of need–service matching on drug use outcomes. Several studies support the important effect
of longer treatment duration on drug-related outcomes (Simpson 1981; Simpson, Joe & Brown
1997; Zhang, Friedmann & Gerstein 2003). In support of a mediating effect of treatment
duration, McLellan et al. (1993) found that problem–service-matched patients had significantly
longer duration of treatment than patients without service matching and used fewer drugs after
treatment. Thus, the second hypothesis is:

H2: Treatment duration mediates the relationship between need–service matching with respect
to drug use improvement at follow-up.

The converse relationship is also plausible. That is, need–service matching could mediate the
relationship between treatment duration and drug use improvement. In this circumstance, the
positive effect of longer treatment duration on drug use improvement might derive in part from
its allowing the program greater opportunity to address the patient’s service needs. Although
we believe it likely that need–service matches are made early in treatment or not at all, the
current dataset does not indicate the timing of service delivery during treatment. However,
even in the absence of information about timing, the current analysis can still explore the
converse hypothesis:
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H3: Need–service matching mediates the relationship between treatment duration and drug use
improvement.

METHOD
The National Treatment Improvement Evaluation Study (NTIES) was a multi-site longitudinal
survey of administrative and clinical elements of substance abuse treatment conducted between
1992 and 1997. During the early 1990s, the US Government’s Center for Substance Abuse
Treatment (CSAT) had given demonstration grants to a majority of states to distribute among
approximately 800 treatment programs in order to expand services. NTIES evaluated the
implementation and effectiveness of these demonstration grants.

After approval from institutional review boards at the University of Chicago and other involved
institutions, the National Opinion Research Center (NORC) and the Research Triangle Institute
surveyed patients in grantee programs. NTIES research staff completed intake, treatment
discharge and follow-up data collection between July 1993 and November 1995. Patient
interviews collected information regarding the patient’s ratings of service importance, receipt
of services, drug abuse history and other characteristics. A total of 6593 patients completed
intake interviews. Within 3 weeks of the last program contact—whether discharge was
voluntary or involuntary, with or against advice—5274 patients (80.0%) completed treatment
discharge interviews and 5388 (81.7%) completed 1 year follow-up interviews. Although
targeted as a 12 month follow-up, abbreviation of the period at the tail end of the study
compressed follow-up to a median of 11 months. Of the entire intake cohort, 93.1% completed
either treatment discharge or follow-up interviews. Respondents were similar to the non-
respondents in most characteristics except that respondents remained in treatment for a
significantly longer duration than did non-respondents.

Subjects enrolled before the midpoint of the study were asked to provide a urine specimen
immediately after the interview. The refusal rate was less than 1% and an additional 3% could
not be completed for logistical reasons. Interviewers did not directly observe specimen
collection, but the protocol did include measurement of irregularities (e.g. unusual temperature,
color or other activity); such irregularities were noted in only 3% of completed samples.

Survey instruments for NTIES were constructed carefully (Gerstein et al. 1997; Gerstein &
Johnson 2000). The development process involved a thorough review of existing literature,
and an iterative process of pre-test and revision. Many items were taken directly from standard
instruments or previous drug treatment outcomes studies. The questionnaire development team
included experts in substance abuse treatment, mental health and cognitive interviewing. They
performed focus groups and cognitive interviews to assure the comprehension and
administrative feasibility of items. To minimize recall decay and telescoping, drug use items
were designed to elicit use during clearly defined time periods anchored around the NTIES
treatment episode.

Only the 4526 patients who completed all three interviews are included in these analyses. After
removal of participants in the correctional modality, the sample includes 3255 patients from
63 treatment units as follows: 410 patients in eight methadone programs; 1282 in 31 out-patient
non-methadone units; 578 in five short-term residential programs; and 985 patients in 19 long-
term residential facilities. Most of the NTIES sample was African American, age 40 or younger,
and approximately one third was female. Few were married. A slim majority had graduated
high school or had health insurance (primarily Medicaid). A minority (20%) was legally
employed. In the year before treatment, the average patient had received approximately $6214
from legal sources (wages, entitlements, child support, alimony, etc.). Subjects also had
extensive drug use careers before the NTIES treatment episode. An average of 10 years had
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separated the patient’s first use of the primary drug from treatment intake. A slim majority
(51%) had previous drug treatment, with an average of three previous treatment episodes
among those with previous treatment. The 3103 patients (95%) who reported a need for at least
one of the services of interest constituted the final analytic sample.

Dependent variables
Prior studies have measured drug use outcomes in a variety of ways, including strict abstinence
(Hser et al. 1999b), drug-type-specific improvement (Gerstein & Zhang 2001) and composite
improvement scores (Friedmann et al. 2003a). Following Zhang et al. (2003), this study
examines baseline to follow-up change in drug use: improvement in primary drug use and
improvement in overall drug use. These ordinal measures are sensitive to specific levels of
frequency of use, capture the poly-drug character of contemporary substance abuse and attend
to the relative importance that patients attach to different drugs. Improvement is measured as
a change in the number of drug-using days during the month of most frequent use in each of
two periods: the year before the baseline interview and the year since treatment, as
approximated by the interval between the last day of the NTIES treatment episode and the
follow-up interview (which took place an average of 11 months later).

Primary drug use improvement—We identified a patient’s primary drug(s) through
response(s) to the question: ‘what is the drug or drug combination that made you come to
treatment this time?’. Offered a list of 13 drug types, 99% of patients named marijuana, powder
cocaine, crack cocaine, heroin or alcohol as a primary drug. Of these respondents, 81% named
one or more of these four types as a primary drug and 20% indicated two or more of these four
types. For the purposes of this paper, we focus on the four most commonly cited illicit drugs.
Following a procedure developed by the Drug Abuse Treatment Outcome Study (DATOS;
Hubbard et al. 1997), the questionnaire first asked respondents whether they had used each
specified drug five times or more during the reference period. Respondents who responded
‘yes’ were subsequently asked to indicate the category of the highest level of drug use during
the reference year as more than 20 days/month, 6–20 days, 1–5 days or no days. The respective
frequencies might be characterized in clinically meaningful terms as heavy (daily or near-
daily); recurrent or binge; sporadic; and abstinent. Drug use improvement is the difference in
peak use between the baseline and follow-up periods (Zhang et al. 2003). An improvement
score for one drug could thus range from +3 (from heavy use before to little or no use after) to
−3 (from little or no use before to heavy use after). The primary drug use improvement measure
sums improvement scores only for the primary drug(s) indicated at the baseline interview.
Primary drug use improvement ranges from −5 to 9 and has a mean of 1.3 (95% CI: ±0.03).
Positive values indicate reduced drug use from treatment intake to follow-up.

Correlative validity was examined among the 1651 subjects with urine toxicology at follow-
up. The urine toxicology panel indicates the crude presence versus absence of drug metabolites
at a threshold level, indicating opiate or cocaine use or the smoking of a single marijuana
cigarette in the previous 2–3 days, and daily marijuana use during the previous 10 days (Wolff
et al. 1999). Acknowledging differences in measurement, these analyses of correlative validity
confirm that urine toxicology results have an inverse relationship with the improvement scores.
For example, the primary drug use improvement score is significantly greater in subjects with
negative urine for their primary drug(s) than among those with positive urine toxicology for
their primary drug(s) (respective mean score, 1.45 versus 1.16) (P < 0.001). Moreover, subjects
with negative urine tests for illicit drugs have mean primary drug improvement scores of 1.95,
compared with 0.67 among those whose urine tests positive for drug metabolites (P < 0.0001).
The respective percentages of patients whose urine tested positive for marijuana, heroin or
cocaine (crack or powder) were 6%, 6% and 15% for the specified drug among patients who
report using less than five times during the follow-up period, compared with 43%, 69% and
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59% among those who report use five or more times (P < 0.0001). Despite differing time frames
and levels of measurement, self-reported primary drug use in the follow-up year is correlated
moderately with the urine toxicology results: the Spearman correlation coefficients for
marijuana, heroin and cocaine are 0.50, 0.61 and 0.37, respectively.

Overall drug use improvement—The overall drug use improvement measure sums
improvement scores across the four most prevalent illicit drugs: heroin, powder or crack
cocaine and marijuana (Zhang et al. 2003). While overall and primary scores are well correlated
(correlation table available from the authors on request), drug substitution is common. Positive
scores indicate reduced overall substance use. Overall drug use improvement scores range from
−11 to 12 and have a mean of 2.14 (95% CI: ±0.05) and a median between 1 and 2. In terms
of correlative validity with urine toxicology results at follow-up, overall drug improvement
scores are significantly higher among subjects with negative urines than among those whose
urine tests positive for any drug metabolite (mean scores of 2.44 and 1.72, respectively; P <
0.0001). Urine toxicology tests are positive for any metabolite among 51% of subjects with
overall improvement scores of less than 0 (i.e. a net increase in drug use), 37% of subjects with
improvement scores between 0 and 3, and 28% of subjects with overall improvement scores
of 4 or more.

Independent variables
Domain-specific need–service matching—This includes individual need–service
matching for five domains: medical services, mental health services, family services,
vocational skills counseling and housing services. We calculate five measures of matched need
for services, one for each domain. Need in each service domain is measured from an item in
the intake interview that asked patients: ‘how important is help with [the problem]? Would
you say not at all important, somewhat important or very important?’. Responses were clustered
primarily at the extremes (‘not at all’ and ‘very’). As in prior studies (Joe et al. 1991; Hser et
al. 1999a), the patient is considered to need the specific service in domains for which help was
rated ‘somewhat or very important’. We did examine an alternative cut-point at the level of
‘very important’; this specification did not change the results. The treatment discharge
questionnaire asked patients whether they received the service; other work has validated patient
report of service delivery (Ritter et al. 2001). For patients who needed a particular service, if
the patient reports having received the service during treatment then the need for that service
is considered matched. Patients with needs matched are coded as 1, otherwise 0.

Percentage of needs matched—The primary explanatory variable, percentage of needs
matched assesses the breadth of services matched to address patients’ needs. Ranging from 0
to 100%, the percentage of needs matched is the unweighted total number of needs matched
over the total number of patients’ self-reported needs multiplied by 100. Approximately 4.7%
of the sample (152 patients) reported no needs and are excluded from calculations using this
measure. This variable does assume equivalency of needs—for example, a patient with 50%
of their needs matched could have either two reported needs with one matched, or four needs
with two matched. While matching some needs might be more important than others, this
specification is appropriate for evaluating the cumulative impact of need–service matching on
substance abuse treatment outcomes (Hser et al. 1999a). Persons with high needs might benefit
more from matched services, thus we dichotomized a high-needs group (4–5 domains, n =
1575) from a low-needs group (1–3 domains, n = 1528).

Treatment duration—This is defined in this analysis as the number of weeks elapsed
between the first and last day of treatment received. It is a continuous variable ranging from 0
to 50.
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Other patient-level variables
Past-year peak drug use—We used the peak frequency of drug use in the 12 months before
the baseline interview as a predictor of drug use improvement. This covariate adjusts for three
possible effects. First, the greater the peak level of drug use in the year prior to treatment, the
greater the room for improvement. Therefore, prior-year peak use as a covariate adjusts for
floor or ceiling effects. Second, prior-year peak use as a covariate captures any tendency to
regress toward the mean. Finally, peak use may be a marker for the severity of pre-treatment
drug use.

Reduction from past-year peak drug use—A second drug use variable incorporates the
reduction in the frequency of drug use from the past-year peak period to the month immediately
preceding the baseline interview (Zhang et al. 2003). If the past-year peak and past-month
frequencies are equal, we code reduction from past-year peak use as 0, otherwise 1. A value
of 1 indicates that the patient reduced his or her drug use just before treatment entry relative
to the peak level in the year before treatment. The NTIES baseline interview was required to
take place within 3 weeks of the first out-patient visit or overnight stay; generally, it occurred
within a few days of initial treatment in residential and methadone programs and within a week
among out-patients. Therefore, the ‘past 30 days’ indexed by the peak reduction measure covers
primarily the immediate pre-treatment period, but to a lesser extent it includes short periods
immediately following treatment initiation. In either event, inclusion of this marker of
reduction from past-year peak among the covariates identifies how much improvement may
be attributed to treatment retention beyond that initial week or two of treatment. To the extent
that motivation is present on entry into treatment, this measure of reduction from past-year
peak reflects ‘cutting down’ before or early in treatment, a behavioral marker of preparation
or ‘realized motivation’.

Gender—An important covariant of needs, gender is coded 1 if the patient is female and 0 if
the patient is male. Other patient-level variables included health insurance, self-reported
treatment motivation, race and age. Based on their lack of effect, they have been omitted for
parsimony.

Program-level variables
Treatment modality—This variable is a marker for treatment approaches and populations
that might influence outcomes. The sample for this analysis contains short-term residential,
long-term residential, out-patient methadone and out-patient non-methadone modalities.
Modality is dummy-coded with out-patient non-methadone as the referent category. All
multivariate models control for modality. Other program-level variables included the
program’s staff-to-patient ratio and number of active patients; they exerted no effect and are
omitted for parsimony.

Statistical methods
Primary analyses examine whether need–service matching in addiction treatment leads to drug
use improvement (H1), and whether treatment duration mediates those effects (H2) or vice-
versa (H3). In order to prove mediation, four conditions must be met: (1) variation in levels of
the independent variable must be correlated with variation in the mediator; (2) variation in the
mediator must be correlated with variation in the dependent variable; (3) controlling for the
mediator substantially reduces or eliminates the relationship between the independent and
dependent variables; and (4) the independent variable must temporally precede the mediator,
which must precede the dependent variable (Baron & Kenny 1986; Kraemer et al. 2002).

To evaluate conditions (1) and (2), Spearman correlation coefficients test bivariate
relationships among the key variables. To evaluate condition (3)—whether treatment duration
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mediates the relationship between percentage of matched needs and drug use improvement—
we compare multivariate regression model specifications that serially exclude and include
treatment duration and percentage of matched needs. Given positive associations among needs-
service matching, treatment duration and drug use improvement [conditions (1) and (2)],
substantial diminution in the positive association between need–service matching and drug use
improvement when treatment duration is included in the model is partial evidence of a
mediating effect of treatment duration (Baron & Kenny 1986). These analyses use multivariate
mixed models that account for the influence of patients nested within programs in error
calculations (Littell et al. 1996), and adjust for multiple patient- and program-level factors.
Subjects in these models are restricted to those who reported one or more service needs. We
use the multivariate delta method (Sobel 1982) to estimate the standard error of mediated effects
because it has been shown to perform well in simulations for testing mediation in multi-level
models (Krull & MacKinnon 1999). We also estimate the effects of need–service matching
separately for the low-needs and high-needs groups, and examine the interaction of needservice
matching with treatment modality.

To evaluate the direct effect of domain-specific need–service matching on drug use
improvement, secondary analyses generate five separate multivariate mixed models. Subjects
in these five models are restricted to those who reported needing the particular service.

RESULTS
Most subjects (n = 3103) reported needing at least one service; on average, each of them
reported a need for 3.22 services. Approximately two thirds of subjects considered each of the
five kinds of services important, with a narrow range from 71% needing family services to
61% needing vocational services. Matching by service domain was far more variable (Table
1). On average, about one third of all service needs were matched (1.11 matched per person,
with 2.11 needs unmet). In general, respondents who stated they did not need services usually
did not receive them, but there were many exceptions.

In bivariate correlations, percentage of needs matched was associated with overall (β = 0.054;
P < 0.01) and primary (β = 0.045; P < 0.05) drug use improvement (Table 2). As in our previous
work (Zhang et al. 2003), treatment duration, past-year peak drug use and reduction from past-
year peak also predicted drug use improvement. Women also demonstrated greater
improvements in drug use in bivariate analyses. In terms of treatment modality, non-methadone
out-patient patients demonstrated the least improvement in drug use, while long-term
residential patients showed the most improvement.

Multivariate effect of matched need for services
Matching vocational counseling and housing services to needs in those domains significantly
improved overall and primary drug use (Table 3). Matching medical services to need showed
a strong trend toward improving overall (P = 0.057) and primary (P = 0.076) drug use. Family
services matching tended to improve overall drug use (P = 0.056) and significantly improved
primary drug use. Of the five service domains examined, only mental health services matching
did not appear to improve drug use.

Multivariate effects of percentage of needs matched and treatment duration
Multivariate models examined both the direct influence of percentage of needs service matched
on drug use improvement and the role of treatment duration as a potential mediator (Table 4).
After controlling for treatment duration and other covariates, the positive relationships between
the percentage of needs matched and both overall (P < 0.05) and primary (P = 0.09)
improvement support the hypothesis that need–service matching in treatment directly improves
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drug use at follow-up (H1). Two additional observations suggest that treatment duration might
partially mediate the influence of need–service matching on drug use improvement (H2): (1)
treatment duration significantly predicts drug use improvement in all models; and (2) the
coefficient for need–service matching diminishes by half with the inclusion of treatment
duration in the full models. This partial mediating effect was significant for both overall (Z =
6.52, P < 0.0001) and primary drug use improvement (Z = 5.95, P < 0.0001). We could detect
no similar evidence for need–service matching as a mediator of the effect of treatment duration
on drug use improvement (H3).

The statistical significance of the matching effect is near the conventional threshold for a two-
tailed test. In view of the large sample size, this finding indicates relatively high variability.
Although the estimated effect may seem small, the following calculations based on the
parameter estimates provide some context. The average patient expressed need for 3.22
services, and 1.11 of these needs were matched, a mean need–service match rate of about 34%.
According to the coefficients for need–service matching (β = 0.049 per percentage point
change) and for treatment duration (β = 0.024 per week), a modest 6% increase in the rate of
need–service matching (to 40%) would have a similar effect on overall drug use improvement
as a 12 week increase in average treatment duration, all other things being equal.

Effects of need–service matching in different treatment modalities
In a series of models (available from the authors on request), interaction terms examined
whether need–service matching has different effects on outcomes in the different modalities.
The interaction term coefficients were significant (P < 0.05) and opposite in direction for
overall drug use improvement in methadone (β = −0.14) and for primary drug use improvement
in long-term residential programs (β = 0.06). The pattern of coefficients across the models
suggested that the effects of need–service matching ranged from weakest to strongest in
methadone, non-methadone out-patient, short-term residential and long-term residential
programs.

Effects of need–service matching in patients with high and low needs
In another series of models available on request, the authors estimated the multivariate models
represented in Table 4 separately for patients with high needs (needs at intake in four to five
domains) and low needs (needs in one to three domains). The magnitudes of the ‘percentage
of needs matched’ coefficients were greater in the high-needs group than in the complete
sample (for overall improvement, high-needs group β = 0.083, P < 0.05 versus β = 0.049, P <
0.05 in Table 4; for primary improvement, high-needs group β = 0.080, P < 0.01 versus 0.028,
P = 0.09 in Table 4). In addition, for both overall and primary drug use improvement in the
high-needs group, as in Table 4, the results supported the mediating effect of treatment duration
(H2) and did not support the competing hypothesis that needs-matching mediates duration
(H3). In the low-needs group, the needs-matched coefficients were of lower magnitude than
in Table 4 and were not significant.

DISCUSSION
Among patients who reported needs in all or nearly all of the five major service domains,
matching comprehensive services to needs during treatment improved their drug use outcomes
in the year following treatment relative to the year before. Need–service matching appears to
have both a direct effect on improvements in drug use and an indirect effect mediated by
treatment duration. Treatment duration might mediate the effect of needs matching on drug
use improvement because meeting needs might cause patients to stay longer in treatment. Hser
et al. (1999a) found a small but significant relationship between the proportion of addressed
needs and treatment retention in a treatment population. Alternatively, patients whose needs
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were met over a longer duration might have gained greater benefit from the matched services,
a possibility not captured by our dichotomous measure (matched or not).

The significant diminution by treatment duration of the effect of need–service matching is
necessary but insufficient to prove mediation (Baron & Kenny 1986; Kraemer et al. 2002).
Temporal precedence of need–service matching vis-à-vis treatment duration is also required
(Kraemer et al. 2002). This study cannot establish temporal precedence because NTIES did
not directly assess the timing of needs assessment and service delivery during the treatment
episode. Although we believe it highly likely that needs are assessed at intake and service
matches are made early in treatment or not at all, any inference with regard to causal direction
must be deemed exploratory. In order to characterize the mediational relationships among
need–service matching, treatment duration and drug use outcomes more fully, future
evaluations should measure the timing of needs assessment and service delivery daily or weekly
through the use of patient diaries, detailed chart abstraction or repeated interviewing during
treatment.

Given the retrospective cross-sectional nature of the NTIES treatment discharge data, we
explored the notion that the mediating relationship might be reversed. That is, longer time of
treatment contact might have allowed greater opportunity to match patients’ needs or to address
a matched need more fully. However, the lack of change in the treatment duration coefficient
in models with and without the matching variable does not support a mediating role for need–
service matching. Taken with our other findings, this result suggests that treatment duration
partially mediates the effect of need–service matching, but not vice-versa.

In terms of the individual service domains, the strongest effects on drug use improvement were
from matching needs for vocational and housing services. These findings are consistent with
the concept that a structured and supportive recovery environment produces the best drug
treatment outcomes, because work is perhaps the most important source of daily structure and
stable housing is essential to a supportive environment (ASAM Working Group on PPC-2
1996). The vocational results are consistent with research that demonstrates positive effects of
vocational rehabilitation on drug use outcomes (Platt 1995). However, vocational and housing
needs were least likely to be service-matched. They were most likely to be matched in long-
term residential programs and least likely to be matched in methadone (Gerstein et al. 1997),
which may partially account for relatively stronger and weaker matching effects in these
modalities.

This study has a number of measurement limitations. Patients’ ratings of the importance of
treatment in a particular domain are subjective, and may reflect motivational states in addition
to actual needs. However, insofar as most clinical assessments of need for services are based
on self-report, this measure makes clinical sense. Although one might put greater trust in self-
report measures based on reports (e.g. number of prior treatments) rather than ratings (e.g.
rating of need for treatment on a Likert-type scale), reports are similarly subject to reporting
errors and cognitive distortions. Although the measures of drug use improvement have face
validity and correlate moderately with urine toxicology, they have not been fully tested for
validity against established measures. It is also uncertain whether patients accurately report
their receipt of services, although other research has validated self-reports of service utilization
(Ritter 2001).

This study has some advantages over other investigations of need–service matching. Previous
research has examined patients from single modalities or cities (Joe et al. 1991; Fiorentine
1998; Hser et al. 1999a). Idiosyncrasies in local treatment practices, funding and administrative
structures might thus have constrained external validity. In contrast, the NTIES sample includes
a diversity of modalities and geographic regions, and achieved a favorable rate of attrition.
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However, the purposive sample of the NTIES may limit its generalizability, especially since
it includes treatment units that had received funding to expand service delivery.

An alternative hypothesis posits that linking patients to services that address their needs might
ameliorate problems that could lead to relapse (Daley 1988; McLellan et al. 1997). ‘Matching’
needs in this study suggests that the patient received the service, but not necessarily that the
problem was resolved or even improved. In this respect, the quality and quantity of services
may have been insufficient. However, other research has suggested that few service sessions
covering a problem area are necessary to affect outcomes (McLellan et al. 1997). In general,
determining the extent to which needs are resolved by service delivery represents a level of
detailed measurement that is not available in NTIES. Finally, patients presenting themselves
for drug treatment often have a wide variety of needs beyond the five domains examined in
this study (Hser et al. 1999a). For example, women entering treatment often need transportation
and child care (Smith & Marsh 2002), and these services do improve treatment retention and
outcomes (Marsh, D’Aunno & Smith 2000; Friedmann, Lemon & Stein 2001). The current
study cannot comment about matching services to these other important needs.

We nonetheless conclude that matching comprehensive services to needs is a useful addiction
treatment practice among patients with a high burden of service needs. Treatment duration
might partially mediate its effect on improvements in drug use. These findings are important
given the increasing level of patients’ needs and the stagnant state of comprehensive service
delivery in substance abuse treatment programs (Durkin 2002; Friedmann et al. 2003b). This
context for the findings of the current study implies that comprehensive service delivery,
especially involving housing and employment services among high-needs patients, should be
given greater emphasis in policies, initiatives and block grants that seek to improve addiction
treatment outcomes. These results also provide impetus for the consideration of patients’ needs
assessment and comprehensive service delivery in performance measures for substance abuse
treatment services (Garnick et al. 2002).
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Figure 1.
Conceptual framework showing the direct (H1) effect of need–service matching on
improvements in drug use, and indirect effects in which treatment duration (H2) and need–
service matching (H3) serve as mediators
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Table 3
Effect of matching services to needs on overall and primary drug use improvement among patients with service need.

Parameter estimate (standard error)a

Domain of service need Overall drug use improvement Primary drug use improvement

Medical 0.174 (0.091) [P = 0.057] 0.125 (0.070) [P = 0.076]

Mental health 0.134 (0.088) 0.000 (0.067)

Family 0.162 (0.084) [P = 0.056] 0.140 (0.065)b

Vocational 0.427 (0.121)d 0.284 (0.092)c

Housing 0.472 (0.105)d 0.233 (0.081)c

a
From multivariate mixed model regressions controlling for past-year peak level of drug use, reduction from past-year peak in the month prior to treatment

entry, gender and program treatment modality and clustering patients within programs.

b
P < 0.05;

c
P < 0.01;

d
P < 0.001.
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