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Abstract

Background: Although screening, brief intervention, and referral to treatment (SBIRT) is an evidence-based
technique that, in some health-care settings, has been shown to cost-effectively reduce alcohol and drug use,
research on the efficacy of SBIRT among criminal offender populations is limited. Such populations have a high
prevalence of drug and alcohol use but limited access to intervention, and many are at risk for post-release relapse
and recidivism. Thus, there exists a need for treatment options for drug-involved offenders of varying risk levels to
reduce risky behaviors or enter treatment.

Methods/design: This protocol describes an assessment of SBIRT feasibility and effectiveness in a criminal justice
environment. Eight-hundred persons will be recruited from a large metropolitan jail, with the experimental group
receiving an intervention depending on risk level and the control group receiving minimal intervention. The
intervention will assess the risk level for drug and alcohol misuse by inmates, providing those at low or medium
risk a brief intervention in the jail and referring those at high risk to community treatment following release. In
addition, a brief treatment (eight-session) option will be available. Using data from a 12-month follow-up interview,
the primary study outcomes are a reduction in drug and alcohol use, while secondary outcomes include
participation in treatment, rearrest, quality of life, reduction in HIV risk behaviors, and costs of SBIRT.

Expected value: Individual reductions in alcohol and drug use can have significant effects on public health and
safety when observed over a large population at risk for substance-use problems. With wider dissemination
statewide or nationwide, a relatively low-cost intervention such as SBIRT could offer demonstrated benefits in this
population.

Trial registration: Clinical Trials Government Identifier, NCT01683643.

Keywords: Screening, brief intervention, and referral to treatment (SBIRT), Offenders, Jail, Protocol, Pragmatic
randomized trial
Introduction
Nearly all people with a history of drug use enter the crim-
inal justice system at some time in their drug use career,
frequently on a recurring basis. Drug use is closely associ-
ated with crime, and its prevalence among offenders is
high [1-3]. Drug use, particularly when involving injection,
also contributes to increased risk of HIV transmission [4].
Relapse to drug use tends to occur within the first few
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months of release from incarceration [5,6], highlighting
the importance of providing intervention options at the
pre-release or reentry phase of the offender’s incarceration.
While many offenders use drugs at levels that do not

necessarily require treatment, they are still at risk of pro-
gressing to abuse or dependence or of engaging in un-
healthy behavior. Interventions for offenders at low or
moderate risk are largely lacking within the criminal justice
system. One strategy to address this would be to provide
early intervention to offenders using approaches that are
appropriate to level of risk. Such an intervention would
provide appropriate care earlier than would otherwise be
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the case, curtailing progression to higher risk levels and
reducing risky behaviors. Offenders who are serving a jail
sentence, particularly on drug charges, are at a “teachable
moment” in which they may be amenable to an interven-
tion designed to reduce their risk of relapse and re-arrest
and improve other behaviors.
Screening, brief intervention, and referral to treatment

(SBIRT) provides universal low-cost screening to a target
population using brief, valid, and reliable screening instru-
ments. Based on results from the screening, counselors,
health educators, or other staff can identify people at dif-
ferent risk levels and provide types and intensities of inter-
vention in accordance with the level of risk, ranging from
information or brief intervention for low-risk users to re-
ferral to formal treatment for high-risk users [7]. Through
a combination of prevention/early intervention and formal
treatment, SBIRT is a public health approach intended to
have a positive impact on the drug- and alcohol-related
behavior of a broad user population, rather than on the
much smaller population of those diagnosed with abuse
or dependence. Studies in health-care settings have re-
ported that the costs of SBIRT are relatively low, and that
the benefit-cost ratio is favorable ($3-$4 for every dollar
spent) [8].
Less research has been conducted on brief interven-

tions or SBIRT for drugs than for alcohol. But many ran-
domized studies of brief intervention for drug use have
found statistically significant effects for at least one of
the primary outcomes [9-15] an exception is [16]. Also,
published articles on SBIRT projects for drug use funded
by the US Substance Abuse and Mental Health Services
Administration (SAMHSA) have reported significant re-
ductions in drug use and other problems from baseline
to follow-up [17-20], although use of a single-group de-
sign in these projects precludes strong conclusions about
the causal effect of SBIRT on drug use. Also, limited re-
search bearing on the use of brief intervention or SBIRT
with offenders is available. Three randomized studies sug-
gest that brief intervention can result in positive behav-
ioral change among offenders [12,21,22].
In summary, although SBIRT has been found to be ef-

fective in some populations in health-care and other set-
tings, it remains an empirical question whether SBIRT is a
feasible intervention for offenders and whether it encour-
ages treatment participation, reduces substance use, and
results in other longer term benefits. Given the large pro-
portion of offenders who use drugs and alcohol and who
experience problems associated with such use, a relatively
low-cost intervention such as SBIRT could have significant
public health and public safety implications.

Study aims
The aims of the SBIRT for Offenders study are to a) as-
sess the effectiveness of SBIRT with jail inmates in terms
of participation in a graduated series of interventions
(brief intervention, brief treatment, and referral to longer
term treatment), depending on risk level; b) determine
the effectiveness of SBIRT with jail inmates on public
health and public safety outcomes at 12 months following
study admission, namely, drug use, alcohol use, criminal
activity, arrest, reincarceration, HIV risk behaviors, and
quality of life; and c) determine the cost of providing an
SBIRT intervention to jail inmates. To accomplish these
aims, we will recruit jail inmates who are completing their
sentence in a large Los Angeles County jail. The study will
be a collaboration between the University of California at
Los Angeles (UCLA) Integrated Substance Abuse Pro-
grams (ISAP), the Los Angeles County Sheriff ’s Depart-
ment, Homeless Health Care Los Angeles (HHC-LA), and
the Substance Abuse Prevention and Control Division of
the Los Angeles County Department of Public Health.

Methods/design
Setting and participants
Screening and brief intervention will occur in two jails
in Los Angeles County. Men’s Central Jail houses ap-
proximately 5000 male inmates from throughout Los
Angeles County. The Twin Towers Detention Facility
houses about 400 female inmates from throughout the
county. The majority of inmates at both facilities have
been sentenced on misdemeanor charges. As noted above,
brief treatment will be conducted by trained counselors
from HHC-LA, either in person at the HHC-LA treat-
ment program or by telephone. Participants needing lon-
ger term treatment will be referred to one of the county’s
Community Assessment Services Centers.
Since SBIRT is intended to be a universal intervention

within a target setting, all adult (18+) male and female
inmates who are within two weeks of scheduled release
and who are available during the times that recruitment
is conducted will be eligible to participate, with the fol-
lowing exceptions: those who 1) lack fluency in English
or Spanish, 2) are unwilling to provide locator informa-
tion for follow-up, 3) plan to leave the Los Angeles area
within 12 months, 4) already have a referral to treatment
following release from jail, or 5) are unable to provide
informed consent owing to cognitive impairment.

SBIRT for Offenders intervention
The conceptual framework of SBIRT is informed by empir-
ical and theoretical considerations. There is a continuum of
substance use problems and awareness of those problems
among users. Screening, brief intervention, and referral to
treatment systematically identifies, through screening, an
individual’s level of risk and provides (or at least offers) an
intervention that is appropriate to the assessed level of risk.
The type and intensity of the intervention depend on the
level of risk and the degree to which the individual is ready
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to make changes, as posited in the Stages of Change model
(Pre-Contemplation, Contemplation, Preparation, Action,
and Maintenance [23]). Most participants in the study will
be in the Pre-Contemplation or Contemplation stage and,
in any case, are not likely to be actively seeking treatment.
For the brief intervention component of SBIRT, the thera-
peutic technique to help clients move to the Preparation or
the Action stage is typically motivational interviewing,
using the FRAMES model (Feedback, Responsibility, Ad-
vice to change, Menu of options, Empathy, and Self-efficacy
[24]). The SBIRT model used in the study will include the
components typical of SBIRT models generally: 1) screen-
ing to identify level of risk and, depending on the level of
risk, 2) information, 3) brief intervention, and 4) referral to
treatment.

Screening and risk-level interventions
Screening is intended to identify individuals at varying
levels of risk associated with the use of alcohol and/or
drugs. It is not intended to provide a formal diagnosis
(which is the function of clinical assessment), but rather
to provide guidance for deciding which level of interven-
tion may be needed to address the identified level of risk.
As explained below, all participants in the study will
complete the Alcohol, Smoking, and Substance Involve-
ment Screening Test (ASSIST) [25] for screening. The
ASSIST is an eight-item instrument developed by the
World Health Organization (WHO) to screen for haz-
ardous, harmful, and dependent use of alcohol, tobacco,
and drugs. The ASSIST typically takes about 5-10 mi-
nutes to administer, although it can take longer depend-
ing on the number of drugs used over the lifetime. For
each drug endorsed, questions are asked about fre-
quency of use in the three months prior to the current
incarceration, problems related to use, dependence indica-
tors, and injection drug use. Following ASSIST administra-
tion, separate risk scores are calculated, with scores falling
within a low-, moderate-, or high-risk range. Table 1 shows
the risk-level scores for alcohol and drugs and the indicated
intervention for each risk level, as specified in the WHO
brief intervention manual [26]. We will use a computer-
based version of the ASSIST to make the screening faster
to administer and score.
Table 1 ASSIST risk scores and level of intervention

ASSIST
alcohol score

ASSIST
drug score

Intervention

Low risk 0-10 0-3 Feedback on ASSIST score,
literature

Moderate risk 11-26 4-26 Feedback on ASSIST score,
literature, brief intervention

High risk 27+ 27+ Feedback on ASSIST score,
literature, brief intervention,
referral to treatment
Low risk for drug and/or alcohol use
Study participants in the SBIRT group who score at low
risk on the ASSIST for drug or alcohol use are notified
by the health educator of their screening score and its
meaning and are given literature on drug and alcohol
use, HIV risk behaviors, and HIV testing. The health
educator provides clients with a list of treatment re-
sources should their behavior change in the future or to
share with affected family or friends.

Moderate risk for drug and/or alcohol use
For users of drugs and alcohol who score at moderate
risk on the ASSIST, the health educator provides feed-
back on the screening score and provides a brief inter-
vention to encourage cessation of use, a description of
brief treatment and its benefits, and a referral to brief or
other treatment if the client requests it. The health edu-
cator also provides participants at this risk level with lit-
erature on the effects of drug and alcohol use and on
HIV risk behaviors and HIV testing. (Although the AS-
SIST assesses tobacco risk, because of time constraints
the intervention will not address tobacco use; however,
the literature provided will include advice on smoking
cessation).
The brief intervention takes about 15-20 minutes and

uses a motivational interviewing approach. The health
educator reviews the screening score and its meaning,
assesses readiness to change, establishes goals with the
client, and reviews strategies for change. One of the strat-
egies is the opportunity to participate in a brief treatment
intervention upon release from jail. If requested by the cli-
ent, the health educator provides a referral to more inten-
sive treatment.
Brief treatment (BT) is an individual-based interven-

tion that is intended for clients who score at moderate
risk. It is designed mainly to help clients who have few
complicating problems to learn and develop skills to
change their behavior. It is also appropriate for those
who score at high risk but who are unwilling to commit
to longer term treatment or for those who are on a wait-
ing list for longer term treatment. It is offered at no cost
to participants assigned to the SBIRT condition. The study
will use a BT model developed for a SAMHSA-funded
SBIRT program in San Diego, which was also used in a pre-
vious Los Angeles SBIRT project; it has been modified as
needed for use in the study. This manualized treatment uti-
lizes elements of two evidence-based practices: motivational
interviewing and cognitive behavioral therapy [24,27,28]
and consists of eight highly structured sessions delivered
in person or by telephone. The initial session consists of
orientation to BT and a needs assessment using the Addic-
tion Severity Index-Lite (ASI-Lite) [29]. In Sessions 2-7, the
counselor builds on the findings of the initial assessment
by monitoring the client’s progress toward meeting self-
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defined goals in the areas of substance use, relapse pre-
vention, HIV risk behaviors, and other identified psy-
chosocial needs. In Session 8, the counselor reviews with
the client his or her progress toward meeting self-defined
goals, provides positive verbal reinforcement, and discusses
future steps towards goals. If the client requests more in-
tensive treatment, the counselor provides a referral as de-
scribed below.

High risk for drug and/or alcohol use
For clients who score at high risk, the health educator
gives feedback on the screening score and conducts a
brief intervention to encourage the client to accept and
follow through on a referral to a specialty treatment pro-
gram. Information on HIV risk behaviors and testing is
also provided. The health educator refers clients to one
of 19 Community Assessment Services Center (CASC)
offices located throughout Los Angeles County; the CASCs
conduct assessments for substance use disorders and other
problems and then refer clients to appropriate treatment
programs, most of which offer comprehensive services, in-
cluding HIV/AIDS education and HIV testing and counsel-
ing. The health educator provides the client with the name,
telephone number, and address of the CASC located near
where he or she lives or works. The county Department of
Public Health has multiple sources of funding for persons
who wish to receive treatment but do not have health insur-
ance. Should the client prefer BT, the health educator sends
the person’s contact information to the counselor, who will
arrange for an in-person or telephone appointment.

Selection and training of SBIRT health educators
and counselors
Homeless Health Care-Los Angeles (HHC-LA) will pro-
vide SBIRT to jail inmates assigned to the intervention
group. The HHC-LA health educators (who provide
screening and brief intervention) and counselors (who
provide BT) will be individuals who have experience
working with offenders with substance use problems.
They will need to receive clearance to work in the jails.
They will participate in a week-long training in study de-
sign, administration, and scoring of the ASSIST, brief
intervention, BT, and procedures for referral to treat-
ment. Training will be provided by the principal investi-
gator (study purpose and design), the project director
(ASSIST, brief intervention, referral), and a consultant
on BT. Training in the components of the intervention
will be conducted in a small-group format with use of
presentations, demonstrations, role-playing, and video-
taping of practice sessions to ensure that the health edu-
cators and counselors are familiar with the material,
have mastered the techniques, and have received appro-
priate feedback. The BT consultant will provide refresher
training every six months. In addition, a clinical supervisor
at HHC-LA will hold weekly meetings with health educa-
tors and counselors. Staff will be bilingual in English and
Spanish, and literature will be available in English and
Spanish.

Human subjects approval
The study procedures and the informed consent form
have been approved by the UCLA General Campus In-
stitutional Review Board.

Power analysis for sample size
Average effect sizes from meta-analyses of brief inter-
ventions for alcohol problems [30-32] range from a stan-
dardized mean difference of 0.18 to 0.43. Although no
meta-analyses have been conducted on brief interven-
tions for drug problems, effect sizes from primary stud-
ies involving illicit drugs [9-11,14,33] range from 0.13 to
0.84. Most of these studies focus on clients in primary
care or other health-care settings. No experimental stud-
ies have reported outcomes for SBIRT (as opposed to
brief intervention) with offenders. Since previous research
provides limited guidance for estimating the expected ef-
fect sizes for the primary outcomes of the study, it seems
reasonable to assume a small effect size; that is, a standard-
ized mean difference of about 0.20 for a reduction in alco-
hol and drug use from baseline to 12-month follow-up.
The power analysis (using the RMASS2 program; [34]) as-
sumes alpha = 0.05 (two-sided), power = 0.80, an attrition
rate of 15%, and an autoregressive variance-covariance
structure, with a moderate correlation of 0.50 between
levels of use at baseline and follow-up. With an expected
effect size of 0.20 for the primary outcomes, the sample
size is 778, equally divided between the two study groups.
This estimate is similar for different variance-covariance
structures, including a random-effects structure. We set
the total sample at 800. To assess possible treatment by
gender interactions, the sample recruited will include
25% women.

Recruitment, randomization, and baseline interviews
We expect to recruit approximately 33 participants per
month, although recruitment over the first three or four
months may be somewhat lower given the time that it
will take to establish a smooth and efficient process for
recruitment and intervention within the jails. Recruit-
ment should take about 24 months. Based on previous
studies of brief intervention or SBIRT that reported refusal
rates, we estimate that about 25% of inmates approached
will refuse to participate.
Each week, Los Angeles County Sheriff ’s Department

staff will provide ISAP research staff with a list of names,
identification numbers, and scheduled release dates for
inmates who are eligible for study participation for that
week. On designated recruitment days, research staff will
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request to see inmates prioritized by release date. Cus-
tody staff will call up inmates and escort them to the re-
cruitment location within the jail.
The interviewer will explain the nature of the study and

review the informed consent form with the potential par-
ticipants. If the person agrees to participate, the researcher
will obtain the required signatures on the consent form
and provide a copy to the participant. Using a set of ran-
domly ordered opaque envelopes prepared by ISAP’s Data
Management Center, the interviewer will randomly assign
the participant to the SBIRT group or the comparison
group and will inform him or her of the assignment. For
inmates who refuse to participate in the study, the inter-
viewer will record the reason(s) provided, if any, and basic
gender, age, and race/ethnicity based on visual cues.
If the participant is randomized to the SBIRT group, the

interviewer will administer the baseline interview, obtain
locator information for the follow-up interview, and then
direct the person to the health educator, who will adminis-
ter the ASSIST; the participant will then receive the ap-
propriate intervention based on ASSIST score.
If the participant is randomized to the control group,

the interviewer will administer the baseline interview and
locator form and then administer the ASSIST. Having the
interviewer administer the ASSIST to the control partici-
pants accomplishes two purposes: first, it ensures that we
have comparable data on risk levels for participants in
both study groups, and second, it ensures that the control
participants receive the ASSIST in a research context ra-
ther than in a clinical context, thus strengthening the clin-
ical contrast between the two groups. (As discussed later,
there may still be a research effect on outcomes; however,
this is unavoidable if we wish to collect self-report baseline
data that cannot be obtained from records.) Following the
interview, the interviewer will inform control participants
of their risk level based on the ASSIST and will provide
them with literature on reducing drug and alcohol use
and HIV risk behaviors and a list of treatment programs
in Los Angeles County. Control participants will not re-
ceive a brief intervention or a referral to treatment, but
they may, of course, decide to enroll in treatment or seek
other help on their own, which will be determined in the
follow-up interview or through records.

Data sources
Research staff will be bilingual in English and Spanish,
and consent forms, instruments, and other materials will
be available in English and Spanish.

Baseline interview
Given the setting, the nature of the intervention, and the
need to encourage participation, the baseline interview
will be kept as brief as possible (about 30 minutes, rather
than the hour or more that baseline interviews usually
take). The domains covered will include demographics,
drug and alcohol use, treatment history, stage of change
and readiness for treatment, HIV risk behaviors, and
crime and criminal justice history. Drug and alcohol his-
tory will be available from the ASSIST and other stand-
ard drug-use assessments. Other items will be drawn
from the Intake Instrument of the Criminal Justice Drug
Abuse Treatment Studies Cooperative (funded by the
National Institute on Drug Abuse [NIDA]); the Univer-
sity of Rhode Island Change Assessment Scale (URICA
[35]); and the HIV risk-behavior questions used in the
NIDA Clinical Trials Network.

Follow-up interview
The 12-month follow-up interview will last about one hour
and will include questions and scales that measure out-
comes, namely, drug and alcohol use (using the ASSIST),
participation in treatment, quality of life, HIV risk behav-
iors, crimes committed, and criminal justice contacts.
Quality of life will be measured with the WHO Quality of
Life–Bref Survey [36]. All participants (SBIRT and control)
who report having received treatment since baseline will
also be asked about their satisfaction with the treatment
they received (Client Satisfaction Questionnaire-8 [37]).

Biological measures for drug and alcohol use
At the follow-up interview, participants will be requested
to provide two oral fluids samples, one of which will be
analyzed for drugs, the other for alcohol, both using
onsite test kits [38,39]. Compared with urine testing,
oral fluid testing is less intrusive, is more convenient, is
more easily observed, makes adulteration more difficult,
and provides results that have sufficient sensitivity and
specificity for research purposes. The drug test will provide
results for opiates, cocaine, methamphetamine, amphet-
amine, marijuana, and phencyclidine—the drugs most com-
monly used in southern California. At the direction of our
Institutional Review Board, we will not collect oral fluids at
follow-up interviews conducted with incarcerated subjects.
In addition, oral fluids samples will not be collected from
participants who are interviewed by telephone.

Administrative records
We will obtain records-based data on arrests and incar-
ceration over the follow-up period from the Los Angeles
Sheriff ’s Department and the California Department of
Justice and on participation in publicly funded treatment
from the Substance Abuse Prevention and Control office
of the Los Angeles County Department of Public Health.

Cost data
Data on the costs of the SBIRT intervention will be col-
lected using the Brief Drug Abuse Treatment Cost Analysis
Program (www.datcap.com [40]), which has been used to

http://www.datcap.com/
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conduct cost analyses of a variety of drug abuse treatment
programs, including brief intervention [41]. Costs will be
collected in Year 3 and will include staff training and mon-
itoring; staff time for screening, brief intervention, and BT;
time spent by sheriff ’s department employees; equipment
and supplies; and other costs associated with the inter-
vention. Given the lack of research on the use of SBIRT
with offenders, it is premature to conduct a full cost-
effectiveness or benefit-cost analysis. However, the cost
analysis will provide policy-relevant information with
regard to the cost of providing SBIRT to a jail popula-
tion. Should the intervention prove to be effective in
this study, the cost data will lay the foundation for a
proposal to conduct a comprehensive benefit-cost ana-
lysis of SBIRT with offenders.

Interview training and procedures
Prior to training, interviewers will need to receive clear-
ance to work in the jails. The ISAP Training Unit and
project research staff will provide a five-day training that
consists of the regular ISAP training modules required
of all interviewers: Good Research Practices, Safety Con-
cerns in Dealing with Patients, and Data Collection Pro-
cedures. The training will also cover 1) familiarization
with study aims, instruments, and interview procedures
specific to the study; 2) confidentiality and informed
consent, data integrity, and data security; 3) issues and
cautions in working with offenders; 4) observation of
mock interviews conducted by the project director; and
5) practice interviews with the project director. Inter-
viewers will also receive “red flag” training on how to
recognize and respond to danger to self and others, child
abuse, elder/dependent adult abuse, and domestic vio-
lence. Interviewers will receive annual refresher training
on these topics.
The baseline interviews will be conducted in a private

office at the jail. The follow-up interviews will occur at
locations that are safe, ensure privacy, and minimize travel
costs. Follow-up interviews may be conducted in jails or
prisons. If a face-to-face interview is not possible (e.g., the
participant is located out of state), the interview will be
conducted by telephone. When setting up the follow-up
interview, and again at the interview, the interviewer will
confirm the identity of the participant by asking for full
name and birth date. As a quality check, the project dir-
ector will call a 10% random sample of participants for
whom follow-up interview forms are on file to verify that
the interview took place. Weekly project meetings with re-
search staff will enable problems in recruitment and data
collection to be quickly identified and addressed. Several
procedures will help standardize data collection and en-
courage accuracy and honesty in reporting, as follows: 1)
trained interviewers will conduct the interviews; 2) a pri-
vate interview setting will minimize distractions and ensure
confidentiality; 3) interviewers will remind participants of
the confidentially of the information that they provide; 4)
interviewers will be attentive to signs of fatigue and offer
breaks if necessary; and 5) interviewers will be trained to
look for reporting inconsistencies and socially desirable
versus honest responses.
Participants will be paid $20 for the baseline interview,

$50 for the follow-up interview, and $10 for two volun-
tary oral fluids samples (one for drugs, the other for al-
cohol) at follow-up. For interviews in the community,
payment will be in the form of a gift card provided imme-
diately following the interview (or mailed if a telephone
interview). For interviews conducted in jail or prison, pay-
ment will be in the form of either money order or cash
(depending on institution procedures) deposited to the in-
mate’s trust account.

Tracking and locating for 12-month follow-up interviews
At baseline, the interviewer will ask participants to fill
out a Locator Form. This form contains information that
is useful for locating participants for follow-up inter-
views (e.g., driver’s license; names, addresses, and phone
numbers of immediate relatives and unrelated friends;
areas of town frequented; locations where social services
are received; and probation or parole officer contacts).
Other tracking resources include local and state correc-
tional agencies that maintain publicly available websites
that can be searched to determine whether a subject is
in jail or prison or is on probation or parole. We will
use a program developed in FileMakerPro® for previous
ISAP studies to record information needed for the tracking
and locating process (e.g., locator data, agency contacts, let-
ters, telephone calls, appointments). Tracking and locating
procedures are described in a manual that was developed at
ISAP [42] and is widely distributed by NIDA and CSAT.
These procedures have been used by ISAP researchers in
many studies to track and locate subjects for as long as
10 years between interview points, with follow-up rates typ-
ically at 85% or more [43]. Follow-up interviews have been
conducted with subjects who are homeless, who are in jail
or prison, who have absconded from probation or parole
supervision, or who reside in other states or countries. In
short, we expect that the detailed locator information from
participants and the successful strategies used in previous
studies will enable us to locate 90% of the baseline sample
and, allowing for refusals and deaths, to interview at least
85% of the sample at the 12-month follow-up. We will ob-
tain criminal justice and treatment records covering the 12-
month follow-up period on all participants.

Analysis plan
Variables
The independent variable for analysis is treatment sta-
tus (i.e., assignment to either the SBIRT group or the
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comparison group). With respect to dependent variables,
in accordance with Consolidated Standards of Reporting
Trials (CONSORT) recommendations for randomized tri-
als [44], we divided the dependent variables (outcomes)
into primary and secondary. The power analysis is based
on detecting effects for the primary outcomes. The two
primary outcomes are reductions in the use of drugs and
of alcohol (based on self-report and biological testing).
The secondary outcomes are participation in treatment
(based on self-report and records) and in self-help groups
(based on self-report); rearrest and incarceration (based
on records); quality of life (based on self-report); and HIV
risk behaviors (based on self-report).

Hypotheses
The analyses will test the two primary hypotheses and
four secondary hypotheses. The primary hypotheses
are that, over the 12-month follow-up period, clients
in the SBIRT group will be 1) more likely to reduce
their level of drug use and 2) more likely to reduce
their level of alcohol use compared with clients in the
control group. The secondary hypotheses are that,
over the 12-month follow-up period, clients in the SBIRT
group will be 1) more likely to participate in brief treat-
ment and/or longer-term treatment and to participate
in AA, NA, or other self-help groups; 2) less likely to
be arrested and incarcerated; 3) more likely to have a
higher quality of life; and 4) less likely to engage in HIV
risk behaviors compared with clients in the comparison
group.

Research questions
The study will also examine several research questions
related to participation, implementation, and cost:
Participation

1. How many inmates agreed to be in the study? What
reasons were given for any refusals?

2. Of those assigned to the SBIRT group, what
percentage was screened?

3. Of those screened, what percentage scored at each
risk level?

4. Of those who scored at moderate or high risk, what
percentage participated in brief treatment and/or
longer-term treatment?

5. What was the level of satisfaction with the type of
intervention received?

Implementation

6. What problems were encountered in setting up and
implementing SBIRT in a jail setting?

7. What problems were encountered in recruiting
participants and in delivering the intervention?
Cost

8. How much does it cost to provide the SBIRT
intervention to men and women inmates?

Preliminary analysis
Equivalency between study groups will be examined on
baseline characteristics that are correlated with out-
comes. Attrition bias will be examined using baseline
characteristics to compare those who complete follow-
up with those who do not. Oral-fluid test results will be
used to assess the validity of self-report of drugs and al-
cohol. Records data will be compared with self-report on
treatment participation and criminal justice involvement.

Missing data
The main strategy to reduce missing data will be to train
and monitor interviewers to ensure that all questions are
answered. In analyses, missing data will be explored
through frequency distributions. Missing data will be ad-
dressed using maximum likelihood (ML) or multiple im-
putation (MI) estimates for incomplete data [45,46].
Alternatively, statistical techniques that allow for missing
data may be used (e.g., generalized linear models).

Hypothesis testing
Data from the baseline and the 12-month follow-up in-
terviews and from records will be used to test the hy-
potheses. Analyses will be based on the intent-to-treat
principle. Primary outcome 1 for drug use and primary
outcome 2 for alcohol use, measured as dichotomous
outcomes at follow-up, will be tested using chi-square
analysis. Measured as change over time, the two hypoth-
eses will be tested using repeated measures Generalized
Estimating Equations (GEE) modeling, available in SAS
proc GENMOD [47]. If the two groups differ signifi-
cantly at baseline on drug or alcohol use variables or on
other variables, logistic regression analysis will be used
to assess the group effect for the drug and alcohol use
outcomes, controlling for the covariates. Secondary out-
come 1 for participation in treatment and self-help groups
will be measured as a dichotomous variable and will be
analyzed using either chi-square or logistic regression ana-
lysis. For secondary outcome 2 on arrest and incarceration,
Cox proportional hazards regression [48] will be used to
analyze the group difference in terms of elapsed time to
re-arrest and re-incarceration. For secondary outcome 3,
quality of life, the score on the WHO Quality of Life meas-
ure is continuous and will be analyzed using t-tests or, if
baseline covariates need to be controlled, a multiple re-
gression model. The outcome for secondary outcome 4,
HIV risk behavior, will be measured as involvement in
total number of risky behaviors and will be analyzed using
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a t-test or, if there is a need to control for baseline vari-
ables, by using a multiple regression model.
For the primary outcomes, an effect size will be calcu-

lated. The index of effect size will be the standardized mean
difference (calculated as the difference between the means
on the outcome variable for the two groups divided by the
pooled standard deviation); for proportions, the equivalent
effect size is calculated using the arc sine transformation
[49]. Effect sizes will provide a quantitative measure of the
magnitude of the difference between groups; they will also
be useful in calculating power for future studies of SBIRT.

Cost analysis
Cost analysis will focus on estimating and comparing
total intervention costs for the SBIRT and the compari-
son groups. This will allow us to report both the total
and incremental cost of SBIRT. The incremental cost is
the additional cost (above the cost of services offered to
comparison clients) of SBIRT. Specifically, we will calcu-
late total annual cost, average weekly cost per client, and
average cost per treatment episode for both groups. To
highlight the relative contribution of the cost compo-
nents, we will calculate the percentage of total annual
cost accounted for by each cost category. The data ana-
lysis routines for the DATCAP have been used in prior
studies [50,51].

Other analyses
Additional analyses, while not testing specific hypoth-
eses, will address related topics of interest, such as dif-
ferences in outcomes by risk level, stage of change, and
readiness for treatment. Since such analyses may involve
subgroups with insufficient cell size to meet power re-
quirements, findings will be considered tentative.

Discussion
The purpose, setting, and design of the study of SBIRT
with jail inmates make it a pragmatic trial, as defined by
Zwarenstein et al. [52], namely, a study with design
choices that “maximise applicability of the trial’s results
to usual care settings, rely on unarguably important out-
comes such as mortality and severe morbidity, and are
tested in a wide range of participants.” The study is ex-
pected to advance knowledge of SBIRT in several ways.
First, virtually all of the evaluation and dissemination
work on SBIRT has occurred in health-care settings, with
little or no attention to the potential benefit of SBIRT for
the large population of offenders, most of whom are at
risk for drug and/or alcohol problems and for rearrest or
supervision violation. Although a few studies have evalu-
ated brief interventions with offenders, this study will
examine the effectiveness of the full spectrum of SBIRT
components. To our knowledge, this would be the first
experimental study of the effectiveness of SBIRT with
offenders. Second, whereas most previous research on
SBIRT has focused on alcohol, the study will expand the
relatively limited evidence base on the effectiveness of
SBIRT with persons who use drugs (or drugs and alcohol).
Third, the study supplements the brief intervention and
the treatment referral components of SBIRT with a BT
protocol for offenders who are at moderate risk or for
those who are not willing to commit to longer-term treat-
ment. Fourth, unlike most studies of SBIRT, this study will
examine the effects of SBIRT on HIV risk behaviors. Fi-
nally, the study will collect needed information on the
costs associated with providing SBIRT to an offender pop-
ulation. The study may face a number of challenges that
may limit the validity or generalizability of the findings, al-
though we will take steps to limit their effect.

Recruitment
Given the large number of inmates being released from
the jail each day, recruitment goals should be able to be
met even with a relatively high refusal rate. But if numbers
do fall short, we will identify reasons that inmates refuse
participation and attempt to correct them, confer with jail
staff to address any logistical issues, extend the recruit-
ment period, or recruit at other county jail facilities.

Randomization violations
The project director will closely monitor the randomization
protocol to ensure the integrity of assignment (i.e., there
are no crossovers from one group to another). Should
problems occur, solutions will be discussed with research
and counseling staff. Even if crossovers do occur, analyses
of hypotheses will use the intent-to-treat principle.

Attrition and self-report data
Every effort will be made to retain all participants in the
study and to interview all participants at follow-up. Track-
ing and locating procedures described above should min-
imize attrition. Virtually complete data will be available for
outcomes based on administrative records. Although there
is often concern about the validity of self-report, prior re-
search indicates that self-report interviews, when properly
conducted, are generally reliable and valid in measuring
drug and alcohol use [53,54] and criminal involvement
[55]. The strategies discussed above will increase reliability
and validity of self-report data.

Research effects
A number of researchers [10,56-58] have noted that the
intervention effects of brief interventions may be con-
founded with research effects—that is, research assess-
ments may have a therapeutic effect for all subjects, thus
diluting treatment effects. Although this study will not
formally assess this possibility through manipulation, we
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do attempt to reduce the impact of research effects by
limiting the amount of data collected at baseline.
Generalizability
The study participants will probably not be typical of in-
mates who would be the intended population of SBIRT
in routine practice. They are willing to participate in re-
search activities, are compensated for their participation
in research, and receive an intervention from carefully
trained and monitored counselors. These necessary re-
search conditions would not be present in a typical setting
that provided SBIRT to offenders, and thus, the effects
found may be attenuated in a “real world” setting.
Conclusion
Screening, brief intervention, and referral to treatment
provides a bridge between primary prevention and treat-
ment by conducting early identification and intervention
with people whose current use may be low but who are
at risk for future alcohol and drug problems and by re-
ferring those with likely abuse or dependence to longer-
term treatment. The public health assumption informing
SBIRT is that individual reductions in alcohol and drug
use, when aggregated over a large at-risk population, can
have significant health, public health, and public safety
effects [59]. As noted above, while SBIRT has been found
to be effective in some health-care settings (and to a lesser
extent in colleges and universities), little published research
is available on the use of SBIRT to identify offenders at dif-
ferent risk levels and to provide appropriate levels of inter-
vention. Should SBIRT prove effective with this population,
it would offer a proactive approach to help offenders reduce
drug and alcohol use, HIV risk behaviors, and criminal be-
havior and improve their psychosocial functioning. As such,
the wider dissemination of SBIRT to criminal justice set-
tings statewide or nationwide could have a significant im-
pact on public health and public safety.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MP developed the conceptual framework and design for the study and
wrote the draft of the manuscript. JC was primarily responsible for
developing the SBIRT intervention for offenders and assisted in the draft of
the manuscript. Both authors read and approved the final manuscript.

Acknowledgments
This protocol was written with the support of grant R01DA031879 from the
National Institute on Drug Abuse of the National Institutes of Health. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health. We are
grateful to Kory van Unen for assistance in preparing this paper.

Received: 2 May 2013 Accepted: 15 October 2013
Published: 23 October 2013
References
1. MacCoun R, Kilmer B, Reuter P: Research on drugs-crime linkages: the

next generation. In Toward a Drugs and Crime Research Agenda for the 21st

Century. Edited by Brownstein HH, Crossland C. Washington, DC: National
Institute of Justice; 2003:65–95.

2. Newcomb MD, Galaif ER, Carmona V: The drug-crime nexus in a
community sample of adults. Psychol Addict Behav 2001, 15:185–193.

3. White HR, Gorman DM: Dynamics of the drug-crime relationship. In
Criminal Justice 2000. Volume 1. The nature of crime: continuity and change.
Washington, DC: US Department of Justice; 2000:51–218.

4. Taylor M: Achieving better outcomes for adult probation. http://www.lao.ca.
gov/2009/crim/Probation/probation_052909.pdf.

5. Belenko S, Langley S, Crimmins S, Chaple M: HIV risk behaviors,
knowledge, and prevention among offenders under community
supervision: a hidden risk group. AIDS Educ Prev 2004, 16:367–385.

6. Prendergast M, Hall E, Wexler H: Multiple measures of outcome in assessing
a prison-based drug treatment program. J Offender Rehabil 2003, 37:65–94.

7. Siegal HA, Li L, Rapp R: Abstinence trajectories among treated crack
cocaine users. Addictive Behav 2002, 27:437–449.

8. Babor T, McRee B, Kassebaum P, Grimaldi P, Ahmed K, Bray J: Screening, Brief
Intervention, and Referral to Treatment (SBIRT): Toward a public health
approach to the management of substance abuse. Subst Abus 2007, 28:7–30.

9. Baker A, Lee NK, Claire M, Lewin TJ, Grant T, Pohlman S, Saunders JB, Kay-
Lambkin F, Constable P, Jenner L, Carr VJ: Brief cognitive behavioural
interventions for regular amphetamine users: a step in the right
direction. Addiction 2005, 100:367–378.

10. Bernstein J, Bernstein E, Tassiopoulos K, Heeren T, Levenson S, Hingson R:
Brief motivational intervention at a clinic visit reduces cocaine and
heroin use. Drug Alcohol Depend 2005, 77:49–59.

11. Bernstein E, Edwards E, Dorfman D, Heeren T, Bliss C, Bernstein J: Screening
and brief intervention to reduce marijuana use among youth and young
adults in a pediatric emergency department. Acad Emerg Med 2009,
16:1174–1185.

12. Davis TM, Baer JS, Saxon AJ, Kivlahan DR: Brief motivational feedback
improves post-incarceration treatment contact among veterans with
substance use disorders. Drug Alcohol Depend 2003, 69:197–203.

13. Humeniuk R, Ali R, Babor T, Souza-Formigoni ML, de Lacerda RB, Ling W,
McRee B, Newcombe D, Pal H, Poznyak V, Simon S, Vendetti J: A
randomized controlled trial of a brief intervention for illicit drugs linked
to the Alcohol, Smoking and Substance Involvement Screening Test
(ASSIST) in clients recruited from primary health-care settings in four
countries. Addiction 2012, 107:957–966.

14. McCambridge J, Strang J: The efficacy 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 2004, 99:39–52.

15. Zahradnik A, Otto C, Brackau B, Löhrmann I, Bischof G, John U, Rumpf HJ:
Randomized controlled trial of a brief intervention for problematic
prescription drug use in non-treatment-seeking patients. Addiction 2009,
104:109–117.

16. Marsden J, Stillwell G, Barlow H, Boys A, Taylor C, Hunt N, Farrel M: An
evaluation of a brief motivational intervention among young ecstasy
and cocaine users: no effect on substance and alcohol use outcomes.
Addiction 2006, 101:1014–1026.

17. Gryczynski J, Mitchell SG, Peterson TR, Gonzales A, Moseley A, Schwartz RP:
The relationship between services delivered and substance use
outcomes in New Mexico’s Screening, Brief Intervention, Referral and
Treatment (SBIRT) Initiative. Drug Alcohol Depend 2011, 118:152–157.

18. InSight Project Research Group: SBIRT outcomes in Houston: final report
on InSight, a hospital district-based program for patients at risk for
alcohol or drug use problems. Alcohol Clin Exp Res 2009, 33:1374–1381.

19. Madras BK, Compton WM, Avula D, Stegbauer T, Stein JB, Clark HW:
Screening, brief interventions, and referral to treatment (SBIRT) for illicit
drug and alcohol use at multiple healthcare sites: comparison at intake
and 6 months later. Drug Alcohol Depend 2009, 99:280–295.

20. Woodruff SI, Eisenberg K, McCabe C, Clapp JD, Hohman M: Evaluation of
California’s alcohol and drug screening and brief intervention project for
emergency department patients. West J Emerg Med 2013, 14:263–270.

21. Wells-Parker E, Williams M: Enhancing the effectiveness of traditional
interventions with drinking drivers by adding brief individual
intervention components. J Stud Alcohol 2002, 63:655–664.

http://www.lao.ca.gov/2009/crim/Probation/probation_052909.pdf
http://www.lao.ca.gov/2009/crim/Probation/probation_052909.pdf


Prendergast and Cartier Addiction Science & Clinical Practice 2013, 8:16 Page 10 of 10
http://www.ascpjournal.org/content/8/1/16
22. Alemagno SA, Stephens R, Stephens P, Shaffer-King P, White P: Brief
motivational intervention to reduce HIV risk and to increase HIV testing
among offenders under community supervision. J Correct Health Care
2009, 15:210–221.

23. Prochaska JO, DiClemente CC, Norcross JC: In search of how people change:
applications to addictive behaviors. Am Psychol 1992, 47:1102–1114.

24. Miller WR, Rollnick S: Motivational Interviewing: Preparing People to Change
Addictive Behavior. New York: Guilford; 1992.

25. Humeniuk RE, Ali RA, Babor TF, Farrell M, Formigoni ML, Jittiwutikarn J,
Boerngen de Larcerda R, Ling W, Marsden J, Monteiro M, Nhiwhatiwa S, Pal H,
Poznyak V, Simon S: Validation of the Alcohol Smoking and Substance
Involvement Screening Test (ASSIST). Addiction 2008, 103:1039–1047.

26. Henry-Edwards S, Humeniuk R, Ali R, Monterio M, Poznjak V: Brief
Intervention for Substance Use: A Manual for Use in Primary Care (Draft version
1.1 for field testing). Geneva: World Health Organization; 2003.

27. Carroll KM: A Cognitive-Behavioral Approach: Treating Cocaine Addiction (NIH
Publication No. 98-44308). Rockville, MD: National Institute on Drug Abuse; 1998.

28. Substance Abuse and Mental Health Services Administration (SAMHSA): Brief
Intervention and Brief Therapies for Substance Abuse (Treatment Improvement
Protocol 34). Rockville, MD: SAMHSA; 1999.

29. Cacciola JS, Alterman AI, McLellan AT, Lin YT, Lynch KG: Initial evidence for
the reliability and validity of a “Lite” version of the Addiction Severity
Index. Drug Alcohol Depend 2007, 87:297–302.

30. Bien TH, Miller WR, Tonigan JS: Brief interventions for alcohol problems: a
review. Addiction 1993, 88:315–336.

31. Moyer A, Finney JW, Swearingen CE, Vergun P: Brief interventions for
alcohol problems: a meta-analytic review of controlled investigations in
treatment-seeking and non-treatment-seeking populations.
Addiction 2002, 97:279–292.

32. Vasilaki EI, Hosier SG, Cox M: The efficacy of motivational interviewing as
a brief intervention for excessive drinking: a meta-analytic review.
Alcohol Alcohol 2006, 41:328–335.

33. Stephens RS, Roffman RA, Curtin L: Comparison of extended versus brief
treatments for marijuana use. J Consult Clin Psychol 2000, 68:898–908.

34. Hedeker D, Gibbons RD, Waternaux C: Sample size estimation for
longitudinal designs with attrition: comparing time-related contrasts
between two groups. J Educ Behav Stat 1999, 24:70–93.

35. DiClemente CC, Schlundt D, Gemmell L: Readiness and stages of change
in addiction treatment. Am J Addict 2004, 13:103–119.

36. WHO [World Health Organization]: WHOQOL: Measuring Quality of Life.
Geneva: World Health Organization; 1997.

37. Attkisson CC, Zwick R: The client satisfaction questionnaire: psychometric
properties and correlations with service utilization and psychotherapy
outcome. Eval Program Plann 1982, 5:233–237.

38. Crouch DJ, Walsh JM, Cangianelli L, Quintela W: Laboratory evaluation and
field application of roadside oral fluid collectors and drug testing
devices. Ther Drug Monit 2008, 30:188–195.

39. Pil K, Verstraete A: Current developments in drug testing in oral fluid.
Ther Drug Monit 2008, 30:196–202.

40. French MT, Salomé HJ, Sindelar JL, McLellan AT: Benefit-cost analysis of
addiction treatment: methodological guidelines and application using
the DATCAP and ASI. Health Serv Res 2002, 37:433–455.

41. Kunz FM, French MT, Bazargan-Hejazi S: Cost-effectiveness analysis of a
brief intervention delivered to problem drinkers presenting at an inner-
city hospital emergency department. J Stud Alcohol 2004, 65:363–370.

42. Hall EA, Zuniga R, Cartier J, Anglin MD, Danila B, Ryan T, Mantius K: Staying
in Touch: A Fieldwork Manual of Tracking Procedures for Locating Substance
Abusers for Follow-up Studies. 2nd edition. Los Angeles: UCLA Integrated
Substance Abuse Programs; 2003.

43. Hser Y-I, Hoffman V, Grella C, Anglin MD: A 33-year follow-up of narcotics
addicts. Arch Gen Psychiatry 2001, 58:503–508.

44. Moher D, Schulz K, Altman D: The CONSORT statement: revised
recommendations for improving the quality of reports of parallel-group
randomized trials. JAMA 2001, 285:1987–1991.

45. Little RJ, Rubin DB: Statistical Analysis with Missing Data. New York: John
Wiley & Sons; 1987.

46. Schafer JL, Graham JW: Missing data: our view of the state of the art.
Psychol Methods 2002, 7:147–177.

47. McCullagh P, Nelder J: Generalized Linear Models. London: Chapman and
Hall; 1989.
48. Hosmer DW, Lemeshow S: Applied Survival Analysis: Regression Modeling of
Time to Event Data. New York: Wiley; 1999.

49. Lipsey MW, Wilson DB: Practical Meta-analysis. Thousand Oaks, CA: Sage
Publications; 2001.

50. French MT, Popovici I, Tapsell LM: The economic costs of substance abuse
treatment: updated estimates and cost bands for program assessment
and reimbursement. J Subst Abuse Treat 2008, 35:462–469.

51. McCollister KE, French MT, Prendergast M, Wexler H, Sacks S, Hall E: Is in-
prison treatment enough? A cost-effectiveness analysis of prison-based
treatment and aftercare services for substance-abusing offenders.
Law Policy 2003, 25:63–82.

52. Zwarenstein M, Treweek S, Gagnier JJ, Altman DG, Tunis S, Gent BHM,
Oxman AD, Moher D, for the CONSORT and Pragmatic Trials in Healthcare
groups: Improving the reporting of pragmatic trials: an extension of the
CONSORT statement. BMJ 2008, 337:a2390.

53. Buchan BJ, Dennis ML, Tims FM, Diamond GS: Cannabis use: consistency
and validity of self-report, on-site urine testing, and laboratory testing.
Addiction 2002, 97(Suppl 1):98–108.

54. Darke S: Self-report among injecting drug users: a review. Drug Alcohol
Depend 1998, 51:253–263.

55. Thornberry TP, Krohn MD: Self-report method for measuring delinquency
and crime. In Crim Justice. 4th edition. Edited by Duffee D; 2000:33–83.

56. Clifford PR, Maisto SA: Subject reactivity effects and alcohol treatment
outcome research. J Stud Alcohol 2000, 61:787–793.

57. Jenkins RJ, McAlaney J, McCambridge J: Change over time in alcohol
consumption in control groups in brief intervention studies: systematic
review and meta-regression study. Drug Alcohol Depend 2009, 100:107–114.

58. Kaner EFS, Dickinson HO, Beyer F, Pienaar E, Schlesinger C, Campbell F,
Saunders JB, Burnand B, Heather N: The effectiveness of brief alcohol
interventions in primary care settings: a systematic review.
Drug Alcohol Depend 2009, 28:301–323.

59. Anderson P, Aromaa S, Rosenbloom D, Enos G: Screening and brief
intervention: making a public health difference. http://www.adp.ca.gov/SBI/
pdfs/SBI_RPT_join_together.pdf.

doi:10.1186/1940-0640-8-16
Cite this article as: Prendergast and Cartier: Screening, brief intervention,
and referral to treatment (SBIRT) for offenders: protocol for a pragmatic
randomized trial. Addiction Science & Clinical Practice 2013 8:16.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.adp.ca.gov/SBI/pdfs/SBI_RPT_join_together.pdf
http://www.adp.ca.gov/SBI/pdfs/SBI_RPT_join_together.pdf

	Abstract
	Background
	Methods/design
	Expected value
	Trial registration

	Introduction
	Study aims

	Methods/design
	Setting and participants
	SBIRT for Offenders intervention
	Screening and risk-level interventions
	Low risk for drug and/or alcohol use
	Moderate risk for drug and/or alcohol use
	High risk for drug and/or alcohol use

	Selection and training of SBIRT health educators and counselors
	Human subjects approval
	Power analysis for sample size
	Recruitment, randomization, and baseline interviews
	Data sources
	Baseline interview
	Follow-up interview
	Biological measures for drug and alcohol use
	Administrative records
	Cost data

	Interview training and procedures
	Tracking and locating for 12-month follow-up interviews
	Analysis plan
	Variables
	Hypotheses
	Research questions
	Preliminary analysis
	Missing data
	Hypothesis testing
	Cost analysis
	Other analyses


	Discussion
	Recruitment
	Randomization violations
	Attrition and self-report data
	Research effects
	Generalizability

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


