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SBIRT Outcomes in Houston: Final Report on InSight,
a Hospital District-Based Program for Patients at Risk
for Alcohol or Drug Use Problems
The InSight Project Research Group*

Background: Screening, Brief Intervention, and Referral to Treatment (SBIRT) services have
been implemented as the standard of care for patients in the Harris County Hospital District
(HCHD). The present analysis addresses alcohol and drug use for patients admitted over a
39-month period from July 1, 2005 through September 30, 2008.
Methods: Patients were screened for alcohol and drug use at medical admission. Those who
were positive received further assessment and were transitioned to receive services as appropriate.
A sample of consenting patients who were positive and received services was contacted at
6 months for a follow-up interview. Using an intent-to-treat (ITT) protocol, the analysis included
all patients who were assigned for follow-up, including those with completed follow-ups as well as
those who could not be contacted at follow-up. Patients not contacted at follow-up were assumed
to have maintained their baseline drug and alcohol consumption levels.
Results: Of 59,760 patients who were screened by generalists (primarily nurses, physicians, and
medical care technicians), 15,241 (26%) were positive and received further assessment and services. The 6-month follow-up interview completion rate was 66%. The ITT sample consisted of
all 1,937 patients who were assigned for follow-up. There was an overall reduction in the number
of patients reporting any days of heavy drinking from 70% at intake to 37% at 6-month followup and a reduction in the mean number of days of heavy drinking from 7.8 days at intake to
4.1 days at follow-up. The number of patients reporting any days of drug use was 82% at intake
versus 33% at follow-up, and the mean number of days of drug use declined from 8.3 days at
intake to 4.2 days at follow-up.
Conclusions: The results were consistent with but of greater magnitude than most other studies
reporting positive outcomes for SBIRT patients. Drug use and heavy alcohol use were found to
decrease substantially from admission to follow-up. This ﬁnding holds good for all levels of drug
or alcohol misuse severity, with the highest severity patients showing the largest decreases. Future
studies are needed to control for potential regression to the mean effects and to develop improved
understanding of differences in outcomes by race ⁄ ethnicity.
Key Words: Screening, Brief Intervention, Treatment, Hospital, Alcohol, Drug.

R

ECENT MODELS OF behavior change provide practical tools that medical practitioners can use to facilitate
positive changes in patient health behaviors. Brief interventions (BIs), short encounters that incorporate feedback, and
advice have demonstrated widespread utility (Burke et al.,
2004) and have shown to be effective in facilitating long-term
behavior change (Fleming et al., 1997; Oliansky et al., 1997).

Support for the efﬁcacy of BIs for patients with alcohol problems has been well established; however, investigation of BIs
for patients with drug problems is limited.
Numerous clinical trials have demonstrated that BIs delivered by a physician or other healthcare provider are effective
in decreasing alcohol consumption and its consequences. A
2004 meta-analysis of 32 alcohol treatment modalities found
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that brief counseling ranked near the top in 4 categories:
(i) total amount of research performed to investigate the
modality, (ii) methodological quality of that research,
(iii) number of studies showing positive outcomes, and
(iv) cost-effectiveness (Burke et al., 2004). Other randomized
studies have found that patients who received brief counseling
participated more fully in treatment and consumed less
alcohol 3 months following that treatment than patients who
did not receive the intervention (Dunn, 2003). Additionally, a
meta-analysis of more than 34 randomized and controlled
alcohol screening and BIs demonstrated a reduction in
alcohol use for both treatment seeking and nontreatment
seeking populations (Moyer et al., 2002).
Brief interventions have also been utilized to help people
with drug use problems related to amphetamines, cocaine,
heroin, ecstasy, and cannabis (Baker et al., 2001; Ball et al.,
2007; Bernstein et al., 2005; Jungerman et al., 2007; Marsden
et al., 2006; McCambrindge and Strang, 2004; Miller et al.,
2003). Outcomes have varied considerably depending on
drug(s) of choice, program, setting, level of care, and degree
of abuse or addiction reported by the individual (Ball et al.,
2007). While some studies have resulted in positive intervention effects such as reductions in use (Baker et al., 2001;
Jungerman et al., 2007; McCambrindge and Strang, 2004),
others have shown no signiﬁcant effect (Hettema et al., 2005;
Miller et al., 2003).
A recently published analysis (Madras et al., 2009) which
presented outcome ﬁndings for Screening, BI, and Referral to
Treatment (SBIRT) services across 6 sites, funded by the Substance Abuse and Mental Health Services Administration
(SAMHSA), found that rates of both drug use and heavy
alcohol use declined substantially from baseline admission to
6-month follow-up. One of the sites in the Madras et al.
(2009) study is the Houston program described in the present
report.
Several differences in the present analysis distinguish it
from the Madras and colleagues (2009) article. First, the
Madras article uses data for patients enrolled from the inception of data collection (early 2004) through August 1, 2007.
This time period excludes the ﬁnal year of project implementation and includes the initial start-up phase of the project
when interventions were still maturing and undergoing
changes of methods and personnel. The authors of the present
analysis observed that the project interventions were immature and not ready to be evaluated for the initial 15 months,
when the staff had not yet been fully trained and a ﬁdelity
monitoring and coaching system not yet fully implemented.
The present analysis therefore excludes the initial developmental period and includes only the ﬁnal 3 years of the
project (July 1, 2005 through September 30, 2008). Second,
the Madras analysis only considered a dichotomous measure
of change, use versus nonuse. The present report provides a
more sensitive analysis in terms of changes in mean days of
use. Third, the present report examined the relationship
between level of severity of drug or alcohol misuse and
changes in consumption over time. Finally, the current study
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examines differences in outcomes between patients receiving
SBIRT services at hospitals versus community health clinics.
A number of BIs reported in the literature have been
based on motivational interviewing (MI), a patient-centered
approach that facilitates behavior change by drawing on the
patient’s internal resources as well as the healthcare provider’s expertise (Miller and Rollnick, 2002). Previous
research has demonstrated that healthcare personnel can be
effectively trained to use these interventions (Nieman et al.,
2005; Rollnick et al., 1999; Velasquez et al., 2005), and the
success of the interventions has been demonstrated in a number of medical settings (D’Onofrio and Degutis, 2002). Brief
Motivational Interventions (BMIs) are designed to assist
patients in recognizing and changing behaviors that may
pose signiﬁcant risks to their health. These sessions typically
last 10 to 15 min and have 4 main components: (i) establishing rapport, (ii) raising the subject of concern about alcohol
or drug consumption, (iii) providing feedback on the
patient’s drinking or drug use levels and the effects of alcohol or drug misuse, and (iv) enhancing motivation to change
drinking or drug use behaviors and discussing a plan of
action. This approach emphasizes collaboration and respect
for patients and patient choice. During the intervention, after
patients are encouraged to explore the beneﬁts and risks of
alcohol or drug use (through a brief ‘‘decisional balance’’
exercise), they discuss with their healthcare provider goals
and possible strategies for changing their use of alcohol or
drugs depending on their readiness to change. BMI is suitable for populations of different ethnic or cultural backgrounds, as this client-centered approach attends to and
incorporates the individual and cultural perspectives of each
patient served. With funding from SAMHSA’s Center for
Substance Abuse Treatment (CSAT), a consortium of agencies, as reﬂected in the Acknowledgements section of this
paper, developed a program to implement SBIRT practices
in the Harris County Hospital District (HCHD), the fourth
largest public healthcare system in the country, located in
the Houston, Texas metropolitan area. The SBIRT program,
named InSight, utilized a public health approach to integrate
prevention, early intervention based on BMI practices, and
treatment services for alcohol and drugs in a number of settings, including primary care, emergency and trauma centers,
and other community health centers. HCHD provided a
unique opportunity to demonstrate the feasibility and value
of implementing SBIRT services in a large, urban, publicly
funded healthcare system.
In 2004, the program was initiated as part of the adult standard of care for routine patient encounters at multiple HCHD
locations. Service locations included the HCHD Emergency
Center at Ben Taub General Hospital (BTGH) (a Level I
Trauma Center), the Emergency Center at Lyndon Baines
Johnson General Hospital (a Level III Trauma Center),
inpatient and outpatient Internal Medicine services at BTGH,
and 3 Community Health Program centers.
This study analyzed data from the InSight program
to examine changes in adult patients’ self-reported 30-day
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measures of heavy alcohol use and other drug use from intake
to 6-month follow-up.
MATERIALS AND METHODS
Procedure
Screening was conducted during routine patient encounters by generalist healthcare providers (physicians, nurses, nurse practitioners,
and physician assistants) and HCHD staff (patient care technicians).
Consent for substance-related intervention and treatment was
included in the consent for routine adult medical care, and participation was entirely voluntary.
Screening comprised 3 questions to determine need for further
assessment. Adult patients were asked the following questions: (i) do
you smoke or use tobacco products; (ii) when was the last time you
had more than 4 drinks in 1 day; and (iii) do you use marijuana,
cocaine, or other drugs? An afﬁrmative answer to the tobacco and ⁄ or
drug use questions and ⁄ or an answer indicating the patient had more
than 4 drinks in 1 day during the past 3 months were considered
positive generalist screens. Patients who screened positive were then
referred to trained InSight specialists for further assessments of alcohol use severity via the Alcohol Use Disorders Identiﬁcations Test
(AUDIT) (Babor et al., 1992) and drug use severity via the Drug
Abuse Screening Test (DAST-10) (Maisto et al., 2000) to determine
level of severity.
In addition to identifying the level of drug or alcohol problem
severity, the AUDIT and DAST-10 scores were used along with
other clinically relevant information collected during the InSight
assessment to determine the recommended service type. All patients
who scored above 7 on the AUDIT or above 0 on the DAST-10 were
considered to have a high enough level of severity to warrant further
services. For purposes of the present analysis, severity levels are
labeled low, medium, or high, corresponding to diagnostic impressions of problematic ⁄ at risk use, abuse, and dependence, respectively.
The deﬁnitions of levels and their corresponding service types are as
follows: (i) low severity patients as indicated by an AUDIT score of 8
to15 or a DAST-10 score of 1 to 2 were offered BI; (ii) medium severity patients as identiﬁed by an AUDIT score of 16 to 19 or a DAST10 score of 3 to 8 were offered Brief Treatment; and (iii) high severity
patients as indicated by an AUDIT score of over 20 or a DAST-10
score greater than 8 were offered a Referral to Specialty Treatment.
Patients who completed the InSight assessment were offered the most
intensive level of services for which they qualiﬁed. If a patient did not
accept the highest level of recommended services, he or she was
offered a lower level of service. As the assessment itself included a BI,
each patient who completed an assessment was considered to have
received a BI at a minimum.
To conduct the assessment, intervention, and follow-up, InSight
specialists used a BMI approach, for which they were extensively
trained and coached by expert BMI trainers. InSight specialists
received comprehensive training in MI which included an initial
intensive 2-day introductory training on MI principles and strategies followed by Standardized Patient Training (SPT), an advanced
training technique that provided trainees opportunities to practice
their MI skills in ‘‘real life’’ settings with trained actors as clients.
During SPT, the trainees moved through a series of scripted mock
sessions that were directly observed by an expert coach. The coach
provided real time feedback to the trainees who had the opportunity to immediately incorporate the feedback and practice targeted
techniques in subsequent mock sessions. In addition, expert MI
coaches’ reviews of audio-taped sessions provided standardized
coding, evaluation, and monthly feedback to the specialists to
ensure the ongoing ﬁdelity of the interventions. Based on the
taped sessions, competency ratings using standardized MI coding
techniques and expert coach assessment were assigned to InSight
Specialists on a quarterly basis.

InSight specialists asked patients during intake whether they would
consent to be interviewed at 6 months following intake. For those
who agreed to participate, locator information was collected and the
information was veriﬁed by an InSight staff member within 21 days
of intake. In order to be included in the follow-up sample, the locator
information had to include at least 2 veriﬁable phone numbers and 1
veriﬁable address. Patients received $5 through the mail as compensation for providing information at veriﬁcation. They were informed
that follow-up would occur between 5 and 8 months after intake and
that they would receive telephone and mail contacts before then to
stay in contact so they could be located for the follow-up interview.
Follow-up was conducted predominantly by phone or, for those who
could not be contacted by phone, with in-person interviews. At completion, patients were compensated for their time with $20. Patients
remained eligible for normal HCHD clinical services at all times
throughout the follow-up process, whether or not they consented,
withdrew consent, or were lost to follow-up. The Institutional
Review Boards at the Baylor College of Medicine and the University
of Texas at Austin approved the study protocol.
Study Population and Sampling
Figure 1 is a Consolidated Standards of Reporting Trials
(CONSORT) chart depicting the relationship of the study sample to
the total population of HCHD patients. Although InSight began
providing services in April 2004, major changes in the SAMHSA
Government Performance and Results Act’s data collection protocol
and InSight assessment instruments were implemented in July 2005,
and consistent data were only available from that point forward. The
present analysis is limited to unduplicated adult patients served
between July 1, 2005 and September 30, 2008 at HCHD locations
where InSight was implemented during this time. Patients who were
under 18 or screened positive only on the tobacco question were
excluded from the study and the chart. During the study period, generalists screened 59,760 patients. Sixty-one percent (36,312) screened

Fig. 1. CONSORT chart showing the study sample in relation to the total
population of Harris County Hospital District patients admitted to participating facilities between July 1, 2005 and September 30, 2008. CONSORT,
Consolidated Standards of Reporting Trials.
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negative and were therefore not included in the follow-up study. Of
the 39% (23,448) who screened positive and received a referral to an
InSight specialist for additional assessment, 65% (15,241) received
an assessment and 35% (8,207) did not. Reasons for not receiving an
assessment included inability to locate the referred patient, the
patient being unable to participate in the assessment due to his or her
medical condition, and the patient refusing to participate. The
follow-up sample was generated by 2 sampling protocols during
different time periods. Prior to April 1, 2006, all patients who
screened positive and consented were targeted for follow-up. After
that date, in order to focus budgetary resources for improvement of
the follow-up contact rate, SAMHSA approved a protocol revision
in which the follow-up group was limited to a 20% sample randomly
selected from consenting patients with veriﬁable contact information.
As both protocols sampled the total patient population and gave
each patient an equal chance of selection, the investigators decided to
combine these samples to learn as much as possible from patients
seen during this extended period of time. For patients sampled under
one of these 2 protocols, 1,937 unique patient follow-ups were
attempted. Of these, 1,278 were completed and 659 were lost to
follow-up, resulting in a follow-up rate of 66%. There were 304
patients in the follow-up sample who were positive on the 3 questions
but who did not show a score on either AUDIT or DAST-10. These
patients were labeled as BI false-positive and were not included in the
data set. Nine additional patients for whom data were missing or
incomplete were also excluded from the sample. The 1,937 patients in
the follow-up sample were included in the intent-to-treat (ITT)
analyses using baseline data to impute follow-up scores for patients
who could not be reached for follow-up.
Measures
Outcomes. Two dependent variables were measured at both
admission and 6-month follow-up: self-reported number of days during the past 30 days in which heavy drinking occurred (5 or more on
one occasion) and self-reported number of days in which other drugs
(e.g., marijuana, cocaine) were used. The AUDIT and DAST-10
scores were used to identify patients for each analysis. The AUDIT
and DAST-10 scores were not used as outcome measures because the
12-month time frame for intake and 6-month follow-up measures
would have overlapped.
Alcohol Use Disorders Identiﬁcations Test. The psychometric
properties of the AUDIT have been reported in many studies. A
meta-analysis by Shields and Caruso (2003) reported that across 24
samples the median internal consistency reliability was 0.81 with a
range of 0.59 to 0.91. An analysis by Gordon and colleagues (2001)
of a primary care population estimated the sensitivity of the AUDIT
for identifying hazardous drinkers was 76% using a cut point of 8 or
higher with a speciﬁcity of 92%. The hazardous drinking criterion in
the Gordon study was over 15 drinks weekly for men and over 11
drinks for women.
Drug Abuse Screening Test–10. The DAST-10 interpretation
ranges are 1 to 2, indicating a low level; 3 to 5, a moderate level;
6 to 8, a substantial level; and 9 to 10, a severe level of drugrelated problems. In the present study, the middle 2 ranges were
combined so that scores of 3 to 8 were identiﬁed as moderate.
Maisto and colleagues (2000) found the overall predictive accuracy of the DAST-10 to be equal to or better than 70% using a
DSM-IV diagnosis of drug abuse disorder as a criterion measure
when using a DAST-10 cut point of 3. Bohn and colleagues
(1991) study on the validity of the DAST-10 correctly classiﬁed
>93% of patients (using a threshold score >3) when compared
with either Structured Clinical Interview for DSM-IV Disorders
or clinical diagnosis of lifetime substance use disorder among a
sample of inpatient substance abusers.
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Analyses
Initial analyses compared demographic characteristics of patients
in the follow-up sample with patients who were not in the follow-up
sample. Chi-squared tests were used to determine if there were statistically signiﬁcant differences in demographic characteristics based on
follow-up status. A separate analysis examined the demographic
characteristics of patients in the follow-up sample who had successful
6-month follow-up interviews compared with those who were lost to
follow-up.
The outcomes analyses focused on changes in past 30-day
self-reported heavy alcohol use or any drug use. As the study design
utilized a single group pre-post test design and had a moderate
follow-up response rate (66%), we employed an ITT analysis that
included those patients who were lost to follow-up to avoid a potential selection effect due to differential attrition (Brown et al., 2008).
The missing 6-month follow-up responses were imputed using the
last value carried forward (LVCF) method which replaced the
missing follow-up response with the intake response. This method
provides a conservative estimate of change as all cases with missing
follow-ups are treated as treatment failures. The total sample for
change analysis was 1,937 patients (1,278 with completed follow-up
responses and 659 with LVCF values imputed for follow-up). However, not all individuals were included in each analysis; alcohol and
drug analyses were conducted separately for individuals with (a) an
alcohol use problem determined by AUDIT score whether low,
medium, or high severity (n = 1,336); and (b) a drug use problem
determined by the DAST-10, whether low, medium, or high severity
(n = 1,171). These groups were not mutually exclusive; 570
participants had problems with both alcohol and drugs. Therefore,
an additional predictor was included for the alcohol and drug groups
that represented misuse of alcohol and drugs in combination. The
interaction between this predictor and the pre-post time variable
provided a direct statistical test of whether the 6-month change
differed between single substance (alcohol only or drugs only) and
dual substance (alcohol and drugs) misusers. The demographic
characteristics of the alcohol-only, drugs-only, and combined alcohol
and drug use groups were also compared.
Patients’ number of past-month heavy drinking days (5 or more
drinks per sitting) or drug use days was examined in 2 ways. A
repeated-measures mixed-model binary logistic regression was used
to test for change in the conditional odds of patients reporting any
days versus no days of heavy alcohol use and any days versus no
days of drug use during the 30 days prior to intake and the 30 days
prior to follow-up. Second, a repeated-measures mixed model, Poisson regression model was used to test whether there was a mean
change in the actual number of days that patients reported heavy
alcohol or drug use for those patients reporting greater than 0 days
use at intake. All analyses accounted for potential nonindependence
in patient scores due to receiving InSight services at a speciﬁc location
within HCHD and for repeated-measures within person. If either
random effect (site or patient) could not be estimated or was estimated at zero, it was removed from the model.

RESULTS
Demographic Characteristics
The sample of patients who comprise the follow-up sample
(ITT) was compared with patients receiving services but who
were not selected for follow-up. Twenty-eight percent (547) of
the follow-up sample and 27% (3,203) of those not selected
for follow-up were referred to treatment. Both groups were
similar at intake in gender, age, race ⁄ ethnicity, and severity of
substance use, but those in the follow-up sample were more
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likely than those not in the follow-up sample to have received
their intake in a community health center (14% vs. 3%,
p < 0.001) rather than in a hospital.
Among those selected for follow-up, 66% were successfully
contacted while 34% were lost to follow-up. Those lost to follow-up were similar to those successfully followed up in gender and race ⁄ ethnicity, but were on average younger (90% vs.
85% were less than 55 years old, p < 0.05), more severely
impaired (36% vs. 24%, p < 0.0001), and more likely to have
received their intake in a hospital emergency department
(44% vs. 38%, p < 0.05). Those patients lost to follow-up
were also more likely to have been rated at intake as high
severity users (36% vs. 24%, p < 0.0001). Among the ITT
sample, Table 1 shows the demographic characteristics of
those who misused alcohol only, those who misused drugs
only, and those who misused both substances.
The 3 groups were signiﬁcantly different in gender, age,
race ⁄ ethnicity, intake site, and severity of substance use at
intake. Among the 3 groups, the alcohol-only group had the
highest proportion of males, Hispanics, and individuals over
age 55. The drug-only group had the highest percentage
of women (although all groups were predominantly male)
and was more likely than the other 2 groups to be African

Table 1. Demographic Characteristics of Alcohol Only, Drug Only, and
Alcohol + Drug Misusers
Alcohol
Drug
only (%) only (%)
(n = 766) (n = 601)
Gender
Male
Female
Age (years)
18 to 21
22 to 25
26 to 54
55+
Race ⁄ ethnicity
White non-Hispanic
African American
Hispanic
Other ⁄ mixed
Intake site
Hospital emergency
department
Hospital inpatient
Hospital outpatient
Community Health
Center

Alcohol +
Drug (%) Chi-squared
(n = 570)
p-value

79.9
20.1

58.9
41.1

70.9
29.1

<0.001

2.0
5.9
72.4
19.7

6.0
10.4
74.4
9.2

6.4
10.3
74.7
8.7

<0.001

20.4
25.7
51.6
2.4

25.5
55.8
14.7
4.0

25.0
41.0
31.5
2.6

<0.001

36.8

39.4

44.4

<0.05

34.2
12.1
16.8

36.9
11.3
12.3

31.8
11.8
12.1

AUDIT, Alcohol Use Disorders Identifications Test; DAST, Drug
Abuse Screening Test.
Substance misuse is defined as AUDIT score >7 or DAST-10 score
>0.
Missing data were excluded from each cross-tab. The number of
missing cases was 0 for gender, 16 for age, 4 for race ⁄ ethnicity, and 0
for intake site.
Significance tests for gender, age (5 or more drinks on one occasion), and race ⁄ ethnicity are based on the Cochran–Mantel–Haenszel
General Association statistic and control for potential clustering by
intake site. Significance tests for intake site are based on the chisquared statistic.

American. The alcohol-and-drug misuse group had the highest proportion of high-severity users. There was a small but
statistically signiﬁcant difference among the groups in intake
site, with those in the alcohol-and-drug group most likely to
have received an intake through a hospital emergency room.
Among the drug- or drug-and-alcohol misusers, 45% had
used marijuana in the past month, 44% had used cocaine,
9% had used benzodiazepines, 6% had used opiates (excluding heroin), 5% had used hallucinogens, 3% had used heroin,
3% had used amphetamine-type substances, and 3% had
used tranquilizers or sedatives. The mean number of different
types of drugs (excluding alcohol) used was 1.5.
ITT Results by Research Question
Past 30 Days Heavy Drinking (5 or more drinks).
Did InSight patients’ self-reported number of days of
heavy drinking (5 or more drinks on one occasion) in
the past 30 days change from intake to 6-month followup? If so, did this change vary depending on level of
severity, concurrent use of drugs, age, gender, and race ⁄
ethnicity?
The following analyses were conducted using patients
whose AUDIT scores put them in the low, medium, and high
severity groups, including the alcohol-only risk group and the
alcohol + drugs risk group (n = 1,336). The initial descriptive analysis of the distribution of days where 5 or more
drinks were taken on one occasion in the past 30 days showed
that nearly half of patients (49.9%) reported 0 days of heavy
drinking at intake. As the AUDIT assessment used a
12-month retrospective period, patients could report 0 days
of heavy drinking at intake for the past 30 days and still be
identiﬁed on the AUDIT as having a low, medium, or high
level of severity. The distributions suggested that there were 2
patterns of change in the sample; reduction in number of
days, and complete stoppage of heavy drinking.
Any Heavy Drinking. An initial repeated-measures
mixed-model logistic regression model tested whether age,
gender, race ⁄ ethnicity, level of severity, concurrent use of
drugs, and time (intake to 6-month follow-up) predicted any
day(s) of heavy drinking versus no days of heavy drinking.
The time result showed that there was an overall reduction in
the percent of patients with any days of heavy drinking (70%
at intake vs. 37% at 6-month follow-up) [F(1,2629) = 240.5,
p < 0.001].
A second model included interactions that tested whether
there was differential change by age, race ⁄ ethnicity, gender,
and level of severity. The statistically signiﬁcant interactions
were between level of severity and time [F(2,2620 = 4.8,
p < 0.001] and concurrent alcohol and drug use and time
[F(1,2620 = 4.4, p < 0.001]. Table 2 shows the probability
of any heavy drinking at each time point by level of severity
at intake. Patients with high severity at intake showed the
largest reduction relative to patients with lower levels of
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Table 2. Interaction Between Time and Level of Severity for Days of
Heavy Drinking Outcomes
Outcome by
level of severity

Intake
mean

Follow-up
mean

Probability of any days heavy drinking
Low
0.57
0.29
Medium
0.70
0.35
High
0.84
0.45
Days of heavy drinking (5+ drinks)
Low
5.0
2.2
Medium
7.8
3.8
High
13.2
6.6

p-Value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Effect sizea
Odds ratio
0.31b
0.23
0.15
Cohen’s D
0.46
0.51
0.41

a
Effect size for probability of any day heavy drinking is an odds ratio
while the effect size for the days of heavy drinking represents Cohen’s
D which expresses the difference in terms of SD.
b
Odds ratios <1 indicate a reduction in the probability of any days of
heavy drinking.

severity. In addition, patients with concurrent use of alcohol
and drugs showed a smaller decrease ()31.1%) compared
with the decrease of those with alcohol use only ()40.1%).
Mean Days of Heavy Drinking. A repeated-measures
mixed-model Poisson regression was used to examine change
in days of heavy drinking for those patients in the alcohol
risk group who reported at least 1 day of heavy drinking in
the 30 days prior to intake (n = 1,171). In addition, a second model tested whether age, gender, race ⁄ ethnicity, level
of severity, other drug use, and time (intake to 6-month follow-up) predicted change in days of heavy drinking. In the
ﬁrst model without interactions, the time result showed that
there was an overall reduction in the mean number of days
of heavy drinking (7.8 days at intake vs. 4.1 days at 6-month
follow-up) [F(1,1797) = 1655.7, p < 0.001]. The key interactions in the second model tested whether there was differential change by age, race ⁄ ethnicity, gender, and level of
severity. There were statistically signiﬁcant interactions
between time and level of severity [F(2,1788) = 5.3,
p < 0.01]; time and use of other drugs [F(1,1788) = 14.9,
p < 0.001]; time and gender [F(1,1788) = 36.9, p < 0.001];
and time and race ⁄ ethnicity [F(3,1788) = 36.9, p < 0.001].
Patients at a high level of severity showed larger reductions
relative to patients with lower levels of severity (see Table 2).
The interaction between time and combined substance use
versus alcohol only showed that patients reporting alcohol
only misuse showed larger changes ()4.42 days) relative to
patients reporting combined use ()3.93 days). The time by
gender interaction showed that women reported greater
decreases ()4.48 days) compared with men ()3.80 days).
The interaction between time and race ⁄ ethnicity showed that
patients with Anglo ()5.19 days) and African American
()5.23) backgrounds showed greater reductions relative
to patients with Hispanic ()2.99 days) or other ⁄ mixed
()3.57 days) backgrounds. This was predominantly due to
Anglos and African-Americans having higher mean days of
heavy drinking at intake.

Past 30 Days Drug Use
Did InSight patients’ self-reported number of days of
drug use in the past 30 days change from intake to 6month follow-up? Did this change vary depending on
level of severity, concurrent use of alcohol, age, gender,
and race ⁄ ethnicity?
The following analyses were conducted using patients with
DAST-10 scores in the low, medium, and high severity
ranges, including the drug-only risk group and the drugsplus-alcohol risk group (n = 1,171). As with the alcohol risk
group, initial descriptive analysis of the distribution of days
using drugs in the past 30 days showed a high percentage of
patients (49.9%) with zero use days at intake. The same analysis strategy used for days of heavy drinking, repeatedmeasures mixed-model logistic regression, was implemented.
Any Drug Use. A repeated-measures logistic regression
tested whether age, gender, race ⁄ ethnicity, level of risk, concurrent alcohol use, and time (intake to 6-month follow-up)
predicted any days of drug use versus no days of drug use.
The time result showed that there was an overall reduction in
the number of patients reporting any days of drug use (82%
at intake vs. 33% at 6-month follow-up) [F(1,2306) = 428.6,
p < 0.001]. The interactions between time and level of severity, concurrent drug and alcohol use, race ⁄ ethnicity, age, and
gender were statistically insigniﬁcant.
Mean Days of Drug Use. A repeated-measures mixedmodel Poisson regression was used to examine change in days
of drug use for those patients who reported at least 1 day of
drug use in the 30 days prior to intake (n = 923). In addition,
a second model tested whether age, gender, race ⁄ ethnicity,
level of severity, concurrent use of alcohol, and time (intake
to 6-month follow-up) predicted additional change in days of
drug use. The time result showed that there was an overall
reduction in the number of patients reporting any days of
drug use (8.3 days at intake vs. 4.2 days at 6-month followup) [F(1,1825) = 1871.6, p < 0.001].
The key interactions in the second model tested whether
there was differential change by age, race ⁄ ethnicity, gender,
site, and level of severity. There were statistically signiﬁcant
interactions between time and level of severity [F(2,1826) =
4.3, p < 0.001]; time and gender [F(1,1826) = 35.3,
p < 0.001]; and time and age [F(1,1826) = 45.7, p < 0.001].
Table 3 shows patients’ mean days of drug use at each time
point by level of severity at intake. Patients at high severity
levels showed larger reductions relative to patients with lower
severity levels.
The gender-by-time interaction reﬂected the fact that female
patients (7.89 to 0.81) showed larger reductions relative to
males (6.82 to 1.03). The age-by-time interaction showed a
strong negative relationship between age and number of days
drinking at intake (Pearson r = )0.19) versus a weaker negative relationship at follow-up (Pearson r = )0.06).

1380

THE INSIGHT PROJECT RESEARCH GROUP

Table 3. Interaction Between Time and Level of Severity for Days of Mean
Days of Drug Use
Outcome by
level of severity
Days of drug use
Low
Medium
High

Intake
mean

Follow-up
mean

p-Value

Effect sizea

4.8
8.7
14.0

2.3
4.2
7.4

<0.001
<0.001
<0.001

Cohen’s D
0.41
0.38
0.34

a
The effect size for the days of drug use represents Cohen’s D
which expresses the difference in terms of SD.

DISCUSSION
This study examined patient outcomes within a public
healthcare system in which SBIRT was adopted as standard
practice for all patients. While the efﬁcacy of screening and
BI has been established in a number of studies, the present
study found that patient outcomes in the ‘‘real world’’ setting
of one of the largest and busiest hospital districts in the United States were consistent with those found in more controlled
studies. The magnitude of positive outcomes found in this
analysis was larger than has been typically reported in major
randomized controlled trials of SBIRT programs to date. A
recent World Health Organization (2008) study reported that
over 60% of BI recipients reduced substance use; however,
the magnitude of change (23% reduction in mean alcohol
involvement scores and 9% reduction in mean illicit substance
involvement scores using the Alcohol, Smoking, and Substance Involvement Screening Test) was substantially smaller
than reported here. However, the changes from admission to
follow-up in the present study are similar to those reported in
the Madras and colleagues (2009) analysis, which found that
at 6-month follow-up the rates of use across sites were 67.7%
lower for illicit drugs and 38.6% lower for heavy alcohol
usage. The current study also examined whether patient
improvements varied by level of severity, gender, race ⁄ ethnicity, and age characteristics that may inform service delivery
design. This is also one of the ﬁrst studies to examine the
potential impact of screening and BI on illicit drug use.
The differences between patients who were contacted at
follow-up and those who were not found at follow-up could
have inﬂuenced the ﬁndings. Patients who could not be contacted were younger, had more severe substance use problems, and were more likely to have been served in a hospital
setting rather than a community center.
A strength of this study is the large general patient population with diverse ethnic and cultural backgrounds and a variety of medical needs. InSight services were integrated into the
routine activities of the participating hospitals and community clinics. Despite the complexities of the environments,
ﬁdelity to the MI-based screening and brief intervention protocol was closely monitored, as demonstrated by the expert
coach reviews of monthly session tapes and the coding process. Specialists received ongoing evaluation and supervision
to maintain the integrity of the interventions, including the
MI components.

The ITT ﬁndings indicated that the InSight patients experienced signiﬁcant changes in a number of drinking and drug
use outcomes. Signiﬁcant decreases were found in mean heavy
drinking days and mean days of drug use from intake to
6 months for each level of substance use severity. Similarly, a
signiﬁcant decrease was found in the number of patients
reporting any days of heavy drinking or any days of drug use
from intake to 6 months for each level of severity. The greatest mean decreases for both alcohol use and drug use were
found among patients with the greatest problem severity at
intake. There were notable race ⁄ ethnicity differences in heavy
drinking and drug use at admission, but these differences disappeared at follow-up as all groups converged to a very low
number of days used. Signiﬁcant change occurred among all
race ⁄ ethnicity groups. Patients with a high level of severity
showed the biggest mean reduction. This could be due to a
regression-to-the-mean effect in which those patients reporting the greatest use at intake may be more likely to report
lower scores at follow-up; however, Cohen’s D standardized
effect sizes showed similar results across levels of severity due
to the high variability in scores at intake and 6 months.
Although the implementation of the protocol as a standard
of care for a major urban hospital district is a strength, it also
brings limitations. While the investigators would have preferred to keep all variables constant for the sake of the study,
the realities of the settings and the evolution of the program’s
methods and procedures to meet the needs of these settings
resulted in some early shifts in the study design, as described
in Materials and Methods.
The shift in follow-up protocol during the study period is
one such limitation. The result of this shift was that the follow-up population represented 2 sampling protocols, one in
which all eligible patients were selected and another in which
a randomly generated sample was selected. As both protocols
were designed to represent the total patient population, the
investigators combined the samples from these 2 time periods
in order to learn as much as possible from all patients seen.
Without a control group, the extent to which patients may
have improved without SBIRT services is unknown. It is possible that at the point of admission to the hospital, these
patients had an unusually high level of drug and health problems which would have reverted to normal levels after their
hospital stay.
Test reactivity is another factor which may have inﬂuenced
results. The completion of an extensive questionnaire about
alcohol, drug use, and other behaviors may have affected subsequent behavior, even without the receipt of any other services. In other words, the data collection itself, rather than the
BI or treatment, may have initiated the changes among
patients. Another factor to consider is that admission drug
use reporting at intake was obtained in person, whereas follow-up reporting was carried out by telephone. It may be that
some patients were less likely at follow-up to report illicit drug
use over the telephone from their home. In this case, followup reports of substance use numbers may be artiﬁcially low.
The lack of biochemical validation of use is also a limitation.
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CONCLUSION
Positive patient outcomes were reported on all outcomes.
That is, for measurements ﬁrst taken at the point of hospital
or clinic intake, subsequent measurements at 6 months
revealed fewer days of heavy use of alcohol and fewer days of
illicit drug use. The alcohol and drug outcomes were consistent with a positive effect of SBIRT services and supported
the hospital district’s goals for improvements in patient functioning and well-being.
ACKNOWLEDGMENTS
The Insight Project Core Team was responsible for implementing the project. Members (in addition to the research
group) included Tamara Allen and Dan Rawlins (Department of State Health Services); Carol Garza, LCDC (Council
on Alcohol and Drugs—Houston); Molly Wilkins, RN,
Cecilia Currier, RN, Carnelliue Braden, and Beryl Rodrigues,
MHA (Harris County Hospital District). The services in this
project were supported by a Substance Abuse and Mental
Health Services Administration (SAMHSA) ⁄ Center for Substance Abuse Treatment (CSAT) grant through the Texas
Department of State Health Services (DSHS), Contract
#11618. This report does not necessarily reﬂect the views or
policy of SAMHSA ⁄ CSAT or DSHS.
REFERENCES
Babor TF, de la Fuente JR, Saunders JB, Grant M (1992) AUDIT: The alcohol use disorders identiﬁcation test: guidelines for use in primary health care.
World Health Organization, Geneva, Switzerland.
Baker A, Boggs TG, Lewin TJ (2001) Randomized controlled trial of brief
cognitive-behavioral interventions among regular users of amphetamine.
Addiction 96:1279–1287.
Ball SA, Martino S, Nich C, Frankforter TL, Van Horn D, Crists-Christoph
P, Woody GE, Obert JL, Farentinos C, Carroll KM (2007) Site matters:
Multisite randomized trial of motivational enhancement therapy in community drug abuse clinics. J Consult Clin Psychol 75:556–567.
Bernstein J, Bernstein E, Tassiopoulos K, Heeren T, Levenson S, Hingson R
(2005) Brief motivational intervention at a clinic visit reduces cocaine and
heroin use. Drug Alcohol Depend 77:49–59.
Bohn MJ, Babor TF, Kranzler HR (1991) Validity of the Drug Abuse Screening Test (DAST-10) in inpatient substance abusers: problems of drug dependence. Proceedings of the 53rd Annual Scientiﬁc Meeting, The Committee
on Problems of Drug Dependence, Inc., DHHS Publication No. (ADM)
92-1888. NIDA Research Monograph, Vol. 119, p. 233. Department of
Health and Human Services, Rockville, MD.
Brown CH, Wang W, Kellam SG, Muthen BO, Petras H, Toyinbo P,
Poduska J, Ialongo N, Wyman PA, Chamberlain P, Sloboda Z,
MacKinnon DP, Windham A, Prevention Science and Methodology Group
(2008) Methods for testing theory and evaluating impact in randomized ﬁeld
trials: intent-to-treat analyses for integrating the perspectives of person,
place and time. Drug Alcohol Depend 95(Suppl 1):S74–S104.
Burke BL, Dunn CW, Atkins DC, Phelps JS (2004) The emerging evidence
base for motivational interviewing: a meta-analytic and qualitative inquiry.
J Cogn Psychother 18:309–322.

1381

D’Onofrio G, Degutis LC (2002) Preventive care in the emergency department: Screening and Brief Intervention for alcohol problems in the emergency department: a systematic review. Acad Emerg Med 9:627–638.
Dunn C (2003) Brief motivational interviewing interventions targeting substance abuse in the acute care medical setting. Sem Clin Neuropsychiatry
8:188–196.
Fleming MF, Barry KL, Manwell LB, Johnson K, London R (1997) Brief
physician advice for problem alcohol drinkers: a randomized controlled trial
in community-based primary care practices. J Am Med Assoc 277:1039–
1045.
Gordon AJ, Maisto SA, McNeil M, Kraemer KL, Conigliaro RI, Kelley ME,
Conigliaro J (2001) Three questions can detect hazardous drinking. J Fam
Pract 50:313–320.
Hettema J, Steele J, Miller WR (2005) Motivational interviewing. Annu Rev
Clin Psychol 1:91.
Jungerman FS, Andreoni S, Laranjeira R (2007) Short term impact of same
intensity but different duration interventions for cannabis users. Drug Alcohol Depend 90:120–127.
Madras BK, Compton WM, Avula D, Stegbauer T, Stein JB, Clark HW
(2009) Screening, brief interventions, referral to treatment (SBIRT) for illicit
drug and alcohol use at multiple healthcare sites: comparison at intake and
6 months later. Drug Alcohol Depend 99:280–295.
Maisto SA, Carey MP, Carey KB, Gordon CM, Gleason JR (2000) Use of
the AUDIT and the DAST-10 to identify alcohol and drug use disorders
among adults with a severe and persistent mental illness. Psychol Assess
12:186–192.
Marsden J, Stillwell G, Barlow H, Boys A, Taylor C, Hunt N, Farrell M
(2006) An evaluation of a brief motivational intervention among young
ecstasy and cocaine users: no effect on substance and alcohol use outcomes.
Addiction 101:1014.
McCambrindge J, Strang J (2004) The effect of single-session motivational
interviewing in reducing drug consumption and perceptions of drug-related
risk and harm among young people: results from a multi-site cluster randomized trial. Addiction 99:39–52.
Miller WR, Rollnick S (2002) Motivational Interviewing: Preparing People for
Change. 2nd ed. The Guilford Press, New York.
Miller WR, Yahne CE, Tonigan JS (2003) Motivational interviewing in drug
abuse services: a randomized trial. J Consult Clin Psychol 71:754–763.
Moyer A, Finney JW, Swearingen CE, Vergun P (2002) Brief interventions for
alcohol problems: a meta-analytic review of controlled investigations in
treatment-seeking and non–treatment-seeking populations. Addiction
97:279–292.
Nieman LZ, Velasquez MM, Groff JY, Cheng L, Foxhall LW (2005) Implementation of a smoking cessation counseling module in a preceptorship program. Fam Med 37:105–111.
Oliansky DM, Wildenhaus KJ, Manlove K, Arnold T, Schoener EP (1997)
Effectiveness of brief interventions in reducing substance use among at-risk
primary care patients in three community-based clinics. Subst Abuse 18:95–
103.
Rollnick S, Mason P, Butler C (1999) Health Behavior Change: A Guide for
Practitioners. Churchill Livingstone, London.
Shields AL, Caruso JC (2003) Reliability generalization of the Alcohol Use
Disorders Identiﬁcation Test. Educ Psychol Meas 63:404–413.
Velasquez MM, von Sternberg K, Dodrill CL, Kan LY, Parsons JT (2005)
The transtheoretical model as a framework for developing substance abuse
interventions. J Addict Nurs 16:31–40.
World Health Organization (2008) The effectiveness of a brief intervention for
illicit drugs linked to the alcohol, smoking, and substance involvement
screening test (ASSIST) in primary health care settings; a technical report of
phase III ﬁndings of the WHO ASSIST Randomized control trial. Available
at: http://www.who.int/substance_abuse/activities/assist_technicalreport_
phase3_ﬁnal.pdf. Accessed February 3, 2009.

