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Abstract
Background: Substance use is common among people living with HIV (PLHIV) and is associated with worse out‑
comes along the HIV care continuum. One potentially effective clinic-based approach to addressing unhealthy sub‑
stance use is screening, brief intervention, and referral to treatment (SBIRT).
Methods: We conducted a two-arm randomized trial to examine the effects of a self-administered, computerized
SBIRT intervention compared to a clinician-administered SBIRT intervention in an HIV primary clinic. Patients were
surveyed before receiving the intervention and again at 1, 3, and 6 months. We administered the WHO Alcohol, Smok‑
ing and Substance Involvement Screening Test to determine Specific Substance Involvement Scores (SSIS) and to
assign participants to categories of lower, moderate, or high risk to health and other problems for each substance. We
collapsed moderate or severe risk responses into a single moderate–high risk category. Based on low rates of partici‑
pation in the computerized arm, we conducted an “as treated” analysis to examine 6-month changes in mean SSIS
among SBIRT intervention participants.
Results: For the overall sample (n = 208), baseline mean SSIS were in the moderate risk category for alcohol,
tobacco, cannabis, cocaine, amphetamine, sedatives and opioids. Of those enrolled, 134 (64.4%) received the inter‑
vention, and 109 (52.4%) completed the 6-month follow up. There was a statistically significant decline in mean SSIS
for all substances except tobacco and cannabis among participants who were at moderate–high risk at baseline. We
also observed a statistically significant increase in mean SSIS for all substances except amphetamines and sedatives
among participants who were at lower risk at baseline.
Conclusions: Substance use among patients in this urban, safety-net, HIV primary care clinic was near universal, and
moderate risk substance use was common. Among participants who received the SBIRT intervention, mean SSISs
decreased among those at moderate–high risk at baseline, but increased among those at lower risk at baseline over
the 6-month study period. Additional research should examine the clinical significance of SSIS changes for PLHIV,
which SBIRT components drive changes in substance use scores, and what other interventions might support those
patients at lower risk to maintain health and engagement along the HIV care continuum.
Trial registration ClinicalTrials.gov study NCT01300806
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Background
In the United States, over one million people are currently living with HIV [1]. Substance use, including both
alcohol and drug use, is a significant health challenge
for people living with HIV (PLHIV) as well as for those
most at risk for acquiring HIV. Unhealthy alcohol and
drug use is one of the major drivers of HIV acquisition
[2–4] and, among people already living with HIV, it contributes to low levels of engagement in HIV care [5–7],
and is linked to poor medication adherence [8]. A recent
review found that only 60–79% of newly diagnosed people who inject drugs in the U.S. are linked to HIV care,
with 24–59% retained in care, 20–49% on treatment, and
16–42% virally suppressed [9], rates that are well below
the UNAIDS 90-90-90 goal. Other studies have found
that substance-using PLHIV presented later for HIV testing and care [10]; delayed linkage to HIV care and had
poorer continuous engagement in HIV care [11]; and
reported lower levels of being prescribed with antiretroviral therapy [12, 13]. Additional research has shown
that PLHIV who use substances have lower rates of viral
suppression than those who do not use substances [14],
and PLHIV who inject drugs are more than twice as
likely to discontinue antiretroviral therapy compared to
those who do not [13]. Despite this, many PLHIV continue to use alcohol and drugs. In a national survey of
adult PLHIV, 27.9% reported binge drinking and 32.5%
reported illicit substance use in the prior 30 days [15].
The relationship between unhealthy substance use and
poor health outcomes along the HIV care continuum
underscores the critical importance of identifying PLHIV
engaged in harmful use and providing evidence-based
addiction treatment. The recent U.S. Surgeon General’s
report on addiction calls for “integration across health
care settings including primary care” [16]. A recent study
showed, however, that among VA patients with alcohol
use disorders, significantly fewer PLHIV received follow-up alcohol-related care compared to HIV-negative
patients [17]. HIV primary care clinics may be more
effective sites for screening, assessment, and intervention
among those who are engaged in care [18]. In primary
care, patients may present anywhere along the spectrum
of substance involvement, from low risk behavior to an
alcohol or substance use disorder, in recovery or during
a relapse. As with other chronic illnesses, detection is an
important first step, and screening can serve a dual purpose: as preventative care for those who may be at risk
for problems associated with substance use, and as an
opportunity for intervention for those already experiencing problems related to their substance use. Interventions
may be brief counseling for those at low risk or, for those
diagnosed with a substance use disorder, office-based
medication-assisted treatment in the primary care setting
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or referral to specialty treatment by an addiction specialist. Prior studies also suggest that information technologies may be useful for improving access to behavioral
interventions for substance use [19]. One strategy that
has been used in various health care settings to identify
harmful substance use is screening, brief intervention,
and referral to treatment (SBIRT) [20].
While SBIRT has been tested in a variety of settings
and populations, evidence of its efficacy as a treatment
methodology for alcohol and other substance use disorders is mixed [21]. In one study conducted in four
countries, SBIRT participants had lower levels of illicit
substance use compared to non-SBIRT participants at
follow-up, except in the United States [22]. Another
meta-analysis found little evidence that SBIRT increased
patients’ receipt of care to reduce alcohol consumption
[23]. A more recent study found no association between
a brief intervention and resolution of alcohol use disorder
at follow-up in PLHIV patients of the VA [24]. A qualitative study sought to identify facilitators and barriers to
implementing SBIRT in primary care, and found general
patient support for SBIRT, but also identified inconsistent implementation and provider lack of time as barriers [25]. SBIRT is a potentially promising method for
addressing substance use in primary care settings, and
could be particularly effective in HIV primary care settings where rates of substance use are high.
Therefore, in an effort to examine SBIRT specifically
in an HIV primary care setting, we developed and tested
a two-arm approach to delivering SBIRT (Computer vs.
Clinician). We then measured changes in self-reported
substance use over 6 months, using the Alcohol, Smoking
and Substance Involvement Screening Test [26].

Methods
Design

We conducted a two-arm randomized trial to examine
the effects of a self-administered, computerized SBIRT
intervention compared to a clinician-administered
SBIRT intervention in an HIV clinic. The research protocol was approved by the Institutional Review Board
of the University of California, San Francisco. The study
methods and rationale have been described in detail
elsewhere [26, 27]. Based on low rates of participation
in the computer-administered arm, we conducted an
“as-treated” analysis to examine the observed changes
in self-reported substance use over time in participants
who received either SBIRT intervention (Computer- or
Clinician-administered).
Participants

We recruited a convenience sample of patients between
July 2010 and July 2011 from the waiting room of a single
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public hospital-based HIV clinic in San Francisco, which
provides primary medical care to more than 2500 urban
poor persons living with HIV/AIDS annually. Study eligibility included: (1) 18 years of age or older; (2) confirmed HIV-positive serostatus; (3) receiving HIV care at
the clinic; (4) ability to provide informed consent to be
a research participant and be followed over a 6-month
period; and (5) ability to speak English or Spanish. All
study materials were provided in both English and
Spanish.
Randomization

After baseline data collection, participants were randomized in a 1:1 ratio to receive either computer-administered or clinician-administered SBIRT. The research
assistants who assessed intervention outcomes and participants’ primary care providers were blinded to study
assignments.
Intervention

The SBIRT intervention protocol consisted of three components: Screening and Assessment; Brief Intervention;
and Referral to Treatment.
Screening and assessment

All participants underwent screening and assessment
for tobacco, alcohol and other drug use with the Alcohol, Smoking and Substance Involvement Screening
Test (ASSIST), which was developed by the WHO for
use in primary care settings [26]. Based on a participant’s ASSIST responses, Specific Substance Involvement
Scores (SSIS) were generated for each of the drug classes
assessed; tobacco, alcohol, cannabis, cocaine, amphetamines, inhalants, sedatives, hallucinogens, opioids and
other substances. These scores were used as the basis
for the Brief Intervention portion of the SBIRT. Whether
self-administered on a computer or administered by a clinician, the ASSIST could be completed in about 10 min
[27].
Brief intervention

After screening and assessment, participants received
same-day feedback in the form of a WHO ASSIST guided
feedback card that detailed their substance use risk
severity and received a Brief Intervention tailored to the
severity of their SSIS scores and based on the principles
of motivational interviewing (MI). Participants scoring at
lower risk for health or other problems from their substance use received affirming, positive feedback, and safe
behavior maintenance support [28]. Participants with
moderate- or high-risk SSIS scores engaged in a patientcentered conversation that explored the pros and cons of
continued drug use and readiness for change, and they
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reviewed information about specific substance use and
its health complications. Action planning was offered to
those participants, who were ready to make a change.
Referral to treatment

Participants with high-risk SSIS scores also were offered
appointments to meet with the clinic social worker, who
had 4 h of protected time per week to meet with participants enrolled in the study. This social worker was a
skilled behaviorist with expertise as a motivational interviewing trainer and extensive knowledge and experience
providing referrals for different levels of substance use
treatment. Treatment options ranged from office-based
addiction pharmacotherapy and counseling at the HIV
clinic to medically supervised withdrawal programs,
intensive outpatient treatment, and inpatient residential
treatment programs in the community.
Participants randomized to the Clinician Group were
to receive the screening and brief intervention procedures by a trained clinic staff member either the same day
or within 1 week of study enrollment. These SBI clinicians included one Nurse and one Medical Assistant, who
had more than 10 years combined experience in the HIV
clinic, and who participated in two 4-h SBIRT training
sessions that included how to administer and score the
ASSIST, delivery of the Brief Intervention utilizing WHO
ASSIST materials [29], and motivational interviewing
principles and practice. Fidelity of the Clinician-administered intervention was monitored through documentation of each step in SBIRT delivery and through bi-weekly
supervision meetings with senior study personnel.
Participants randomized to the Computer Group were
to receive a self-administered SBIRT procedure embedded in the HIV clinic’s web-based personal health record
[30]. Study staff assisted participants in setting up their
electronic patient portal accounts, if they had not done
so already. Participants were instructed to complete the
self-administered SBIRT from a computer in the clinic or
from a remote computer either the same day or within
one week of study enrollment. Developed by the HIV
clinic’s lead social worker and senior study staff with
SBIRT and motivational interviewing expertise, the webbased SBIRT experience was designed to replicate the
flow and components of SBIRT conducted by HIV clinic
staff. This included interactive web-based screening and
assessment using the ASSIST, motivational phrasing
for delivery of the Brief Intervention (e.g. allowing the
patient to select the substance to prioritize for the Brief
Intervention component), and links to substance use
websites and patient resources, including referrals to inperson appointments with the HIV clinic social worker—
all preprogrammed into the electronic patient portal. We
did not track visits to electronic resources.
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Assessment measures

Analysis

Study assessments were conducted by trained research
assistants. The baseline interview assessed patient demographics, including gender, sex, race/ethnicity, socioeconomic status, education, and year of HIV diagnosis, as
well as frequency and severity of substance use (ASSIST).
A urine specimen was collected for a urine drug screen,
the results of which were not recorded in the patient’s
medical record nor shared with clinic staff or providers.
All measures except patient demographics were repeated
at 1, 3 and 6 months.
The WHO Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) is a self-report measure that consists of eight items to assess lifetime and
recent non-medical substance use, including injection
drug use, substance use related problems, dependency
levels, and risk of current or future harm. From the
ASSIST, Specific Substance Involvement Scores (SSIS)
were calculated for each of the drug classes assessed;
tobacco, alcohol, cannabis, cocaine, amphetamines,
inhalants, sedatives, hallucinogens, opioids and other
substances. The SSIS is a continuous score ranging
from 0 to 31 for tobacco and 0–39 for all other substances. It is the sum of responses to items 2–7: (a) frequency of use in the past 3 months, (b) strong desire
or urge to use in the past 3 months, (c) health, social,
legal or financial problems due to use of a substance in
the past 3 months, (d) failing to do what was normally
expected of you due to use of a substance in the past
3 months, (e) anyone ever expressing concern over
substance use, and (f ) ever trying and failing to control, cut down or stop using. Validated cut-off points
stratify scores into lower risk to health and other problems (0–10 for alcohol, 0–3 for all other substances),
moderate risk to health and other problems (11–26
for alcohol, 4–26 for all other substances), or high risk
(health, social, financial, legal, or relationship) consistent with a diagnosis of substance dependence (27 + for
all substances).

Baseline demographic characteristics and SSIS were
summarized with descriptive statistics. Multilevel
regression models (also called hierarchical linear models, linear mixed models, random coefficient models,
and random regression models) were used to examine
change over time for SSIS. Major advantages of multilevel regression over traditional repeated measures
analysis include the fact that cases are not dropped
due to missing observations on the dependent variable at any assessment, numeric as well as categorical
predictors can be used, and methods for non-normal
outcomes are available. Estimation was carried out in
Stata/SE Release 14.1 [31] using maximum likelihood
and the Expectation–Maximization (EM) algorithm
[32–34]. Models were estimated to examine unconditional change over time (linear slope) for unit-increases
over the assessment months; differences in the change
trajectories as a function of baseline (initial) risk of use
for each substance, and differences in the change trajectories due to the intervention by initial risk interaction.
Due to strong right-skewness in many of the substance
use scores (many participants’ reports of substance use
were zero), estimation for the multilevel regression
models was carried out with a nonparametric bootstrap
with 5000 repetitions to obtain bias-corrected confidence intervals, unaffected by either extreme values or
skewness [35–39].
The study sample size for the overall study was calculated based on the results of a prior clinic waiting room
survey that measured current substance use in 33% of
clinic patients (unpublished data). The sample size estimates were large enough to detect a 15% difference in
alcohol use between the Computer and Clinician groups,
with 80% power and 95% confidence.

Primary outcome

Our primary outcome was change in mean SSIS between
baseline and 6-month follow up. Substance use risk level
was defined by the mean Specific Substance Involvement
Scores assessed at baseline, 1-, 3-, and 6-month study
assessments. We dichotomized risk level by previously
validated cut-off points [22]: lower risk (SSIS 10 or lower
for alcohol, and 3 or lower for each other substance),
and collapsed moderate and high risk into a moderate–
high risk category (SSIS 10 or above for alcohol, and 4 or
above for each other substance). Participants’ responses
to the ASSIST during the SBIRT intervention procedure
were not used to determine this outcome.

Results
A total of 225 people living with HIV were assessed for
eligibility to participate in the study (Fig. 1). Of these,
seven were excluded because they did not meet eligibility criteria, and 10 were excluded because they did
not complete the baseline survey. The remaining 208
individuals were enrolled in the study and randomized.
These 208 participants were primarily male (66.4%) and
largely African American (39.9%), with a mean age of
45.4 years (Table 1). The majority had a high school education or less (63.4%), were unemployed (85.3%), and
reported substance use (tobacco, alcohol, marijuana,
stimulants, opiates, etc.) in the past 3 months (92%).
The mean time since HIV diagnosis was 12.4 years.
Mean Specific Substance Involvement Scores were in
the moderate risk range for all substances except inhalants, hallucinogens, and other substances. SSIS were
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Assessed for eligibility (n=225)

Excluded (n=17)
• Did not meet inclusion criteria (n=7)
• Did not complete assessment (n=10)

Randomized (n=208)
Allocated to Computer administered SBIRT (n=96)
• Received Computer administered SBI (n=39)
• Did not receive allocated intervention (n=57)
• Did not access computer to complete webbased SBI

Allocation

Referral to treatment with clinical social worker (n=24)
• Met with clinical social worker (n=0)

Allocated to Clinician administered SBIRT (n=112)
• Received Clinician administered SBI (n=95)
• Did not receive allocated intervention (n=17)
• Did not show up for appointment, left
appointment without participating in SBI

Referral to treatment with clinical social worker (n=71)
• Met with clinical social worker (n=4)

Follow-Up
Lost to follow-up (n=17)
•
Discontinued phone
•
Could not reach
•
No longer a patient

Lost to follow-up (n=24)
•
Discontinued phone
•
Could not reach
•
No longer a patient

Analysis
Analyzed (n=39)
• Excluded from analysis (did not complete
intervention) (n= 57)

Analyzed (n=95)
• Excluded from analysis (did not complete
intervention) (n=17)

Fig. 1 CONSORT diagram

highest for tobacco, alcohol, cannabis, cocaine, and
amphetamine.
Of the 208 individuals enrolled in the study, 134
(64%) individuals completed the baseline assessment
visit and also received an SBIRT intervention. Of
the 134, follow-up assessment rates were: 123 (92%)
at 1-month, 106 (79%) at 3-month and 109 (81%) at
6-month; 92 (68.7%) completed all four study assessments and the intervention. Ninety-five participants
with high SSIS accepted referrals to the clinic social
worker, but only four met with the social worker. There
were no significant baseline differences in sociodemographic characteristics or mean SSIS between those
who received the intervention and those who did not
(Table 1). Similarly, we found no differences between
SBIRT treatment modality (Computer or Clinician)
in our outcome measures of interest (SSIS) over time
(data not shown).
For all substances, mean SSIS increased over time
among those initially in the lower risk groups. The
increase was statistically significant for all substances
except amphetamines and sedatives (Tables 2, 3).

However, among those individuals with moderate–high
risk at baseline, mean SSIS for all substances decreased
at 6 months. The decrease was statistically significant for
all substances except tobacco and cannabis. For all substances, the decrease in mean SSIS for the moderate–
high risk group differed significantly from the increase in
mean SSIS for the lower risk group.

Discussion
We conducted a screening, brief intervention, and
referral to treatment (SBIRT) intervention in an urban
safety-net HIV primary care clinic and detected a high
prevalence of self-reported alcohol, tobacco, cannabis, cocaine, amphetamine, sedatives, and opioid use
at enrollment. For all substances, the mean SSIS score
for participants whose baseline substance use risk was
moderate–high and who received the SBIRT intervention declined over the 6 months following the intervention, and this decrease was significant when compared to
those at baseline lower risk.
While active substance use was not one of the inclusion
criteria, 92% of study participants reported any substance
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Table 1 Characteristics of participants enrolled in an SBIRT Study (Computer and Clinician Administered) in an HIV primary care clinic (N = 208)
Variable

Total (n = 208)

Received intervention (n = 134)

No intervention (n = 74)

P

Age (mean, SD)

45.4 ± 8.5

45.0 ± 8.5

46.1 ± 8.5

0.40

African American

83 (39.9)

54 (40.3)

29 (39.2)

0.92

Caucasian

64 (30.8)

40 (29.9)

24 (32.4)

Race

Hispanic

35 (16.8)

24 (17.9)

11 (14.9)

Other

26 (12.5)

16 (11.9)

10 (13.5)

Female

49 (23.6)

32 (23.9)

17 (23.0)

Male

138 (66.4)

86 (64.2)

52 (70.3)

Other

21 (10.1)

16 (11.9)

5 (6.8)

High school or GED

128 (63.4)

82 (63.6)

46 (63.0)

More than high school

74 (36.6)

47 (36.4)

27 (37.0)

No

174 (85.3)

112 (84.9)

62 (86.1)

Yes

30 (14.7)

20 (15.2)

10 (13.9)

Totally inadequate

45 (22.1)

26 (20.0)

19 (25.7)

Barely adequate

128 (62.8)

81 (62.3)

47 (63.5)

Enough

31 (15.2)

23 (17.7)

8 (10.8)

No

36 (17.6)

23 (17.6)

13 (17.6)

Yes

169 (82.4)

108 (82.4)

61 (82.4)

12.4 ± 7.4

12.7 ± 7.5

11.9 ± 7.1

0.44

43 (58.1)

0.45

512.5 ± 333.5

503.8 ± 356.6

527.8 ± 290.5

0.68

14.6 ± 10.8

15.1 ± 10.7

13.8 ± 11.1

0.43

9.9 ± 10.4

10.1 ± 10.5

9.4 ± 10.4

0.65

6.9 ± 10.2

0.19

3.7 ± 6.5

0.52

3.7 ± 7.8

0.50

Gender

Education (n = 202)

Currently employed (n = 204)

Adequate income (n = 204)

Health insurance (n = 205)

0.51*

0.94

0.80

0.34*

1.00

Clinical
Years positive (mean, SD)
Undetectable viral load
CD4 count (mean, SD)
SSIS (mean, SD)a
Tobacco
Alcohol
Cannabis
Cocaine
Amphetamine
Inhalants
Sedatives
Hallucinogens
Opioids
Other

128 (61.5)

11.2 ± 10.8
9.0 ± 11.0

8.3 ± 11.0
1.7 ± 4.9

4.3 ± 7.6

1.8 ± 5.3

4.3 ± 8.2

1.2 ± 4.5

85 (63.4)

11.4 ± 11.0
9.7 ± 11.4

9.1 ± 11.5
2.0 ± 5.6

4.5 ± 8.0

2.1 ± 6.1

4.6 ± 8.4

1.2 ± 4.5

10.6 ± 10.4

0.60

7.6 ± 10.1

0.20

1.2 ± 2.9

0.30

1.1 ± 3.2

0.22

1.3 ± 4.5

0.88

SSIS Specific Substance Involvement Score, from the ASSIST measure
* Fisher’s exact
a

Validated cut points: lower risk to health and other problems (0–10 for alcohol, 0–3 for all other substances), moderate risk to health and other problems (11–26
for alcohol, 4–26 for all other substances), high risk of severe problems (health, social, financial, legal, or relationship) consistent with a diagnosis of substance
dependence (27 + for all substances)

use (tobacco, alcohol, marijuana, stimulants, opiates,
etc.) in the prior 3 months. This finding is consistent
with the known higher prevalence of substance use for
PLHIV compared to the general U.S. national population

[40]. Our results also show that, in an HIV primary care
population, while mean SSISs were in the moderate
range for most substances, a number of individuals were
in the high risk range, as indicated by the large standard
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Table 2 Change in mean Single Substance Involvement
Scores from baseline to 6 months among 134 patient
participants who received Clinician-Administered or
Computer-Administered screening, brief intervention,
and referral to treatment in an HIV primary care clinic
Change in SSIS
from baseline
to 6-months
among those at lower
risk at baseline
Tobacco
Alcohol
Cannabis
Cocaine

+ 2.25

+ 1.79

+ 3.13

+ 1.81

Amphetamines + 0.52

Inhalants

Sedatives
Hallucinogens
Opioids

+ 1.02

+ 0.52

+ 0.98

+ 1.42

Change in SSIS
from baseline
to 6-months
among those at moderate–high risk at baseline
− 0.99

− 7.73

− 2.38

− 3.10

− 3.65

− 4.34

− 8.98

− 10.08

− 6.76

deviations for each substance. These indicators of the
severity of self-reported substance use, underscore the
opportunity for detection and intervention in HIV primary care settings.
We measured a significant reduction over time in the
mean SSIS for alcohol − 1.59 (95% CI − 2.19, − 1.00)
among participants who scored in the medium high
risk categories. Several other studies that measured
self-report of substance use before and following SBIRT
implementation in clinical settings have been conducted
and allow for a comparison with the findings of our
analysis. One of the first studies to determine the effect
of SBIRT in diverse clinic populations found SBI to be
associated with a decrease in self-reported alcohol use
at follow-up [20]. Other studies evaluating measures
of alcohol use severity before and after participating in
SBIRT show similar results [41]. A more recent study
among PLHIV, however, found that although alcohol use
declined over time, the decline was not associated with
receipt of a brief intervention [24].
We also measured moderate but statistically significant decreases in mean SSISs for illicit drugs, including
reductions in cocaine − 0.82 (95% CI − 1.39, − 0.25),
amphetamines − 0.69 (95% CI − 1.32, − 0.10), sedatives − 1.58 (95% CI − 2.21, − 0.92) and opioids − 1.31
(95% CI − 2.13, − 0.36). Other studies have shown mixed
results of the impact of SBIRT on illicit drug use following participation in SBIRT. The ASPIRE study (Assessing
Screening Plus Brief Interventions Resulting Efficacy to
Stop Drug Use), a 3-group randomized controlled trial
for unhealthy drug use among adults from an urban
primary care setting, did not demonstrate a decrease in
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unhealthy drug use following receipt of a primary care
based SBIRT intervention [42]. Other studies have shown
similar negative results of the effects of SBIRT on illicit
substance use [43]. In contrast, Humeniuk and colleagues
found significantly reduced SSISs among participants
receiving a brief intervention compared to control participants, for all substances except opioids [22]. And Bernstein and colleagues found reductions in cocaine and
heroin use among individuals receiving SBIRT [44].
In our study, we saw a reduction in mean SSIS for
tobacco use among participants at moderate–high risk at
baseline. Cropsey and colleagues also found that PLHIV
who smoked at least five cigarettes per day significantly
reduced their smoking over time following an SBIRT
intervention that included a counseling session, nicotine
replacement therapy, and follow-up visits, compared to
those in usual care [45]. In a pilot study of 30 women living with HIV, those who received a motivational interviewing session reported significant reductions in the
mean number of cigarettes smoked, compared to those
who did not receive the MI intervention [46].
Surprisingly, we found that mean SSIS scores for participants who scored in the lower risk range at baseline
increased over the 6 months for all substances at the
same time that use dropped for those in the moderate–high risk group (this is the cross-level interaction
between time and group, and it is equivalent to the difference between the simple slopes for each group). It is
possible that the Brief Intervention that was given to
those in the moderate–high risk groups had an important effect on reducing SSIS scores, but that the minimal
intervention given to those in the lower risk group was
not fully effective at keeping risk levels low. This was
particularly the case for tobacco and cannabis; for both
of these substances, mean SSISs in the lower risk group
increased more than the scores decreased in the moderate–high risk group (the simple slope was greater in
absolute value for the lower risk group only for tobacco
and cannabis).
In some studies [22, 26, 42], ASSIST scores were
reported as lower, moderate or high risk. Reporting and
analyzing SSIS by risk categories is important because
individuals who fall into the lower and moderate risk
group may derive different benefits, and because brief
interventions have previously been shown to be more
effective among people with less severe substance use
problems [20, 47]. In contrast to other studies, our outcome observation is based on a mean change score and
on dichotomized risk groups, which may or may not
be clinically useful distinctions. This area needs further
study and exploring more effective interventions for people at lower risk for substance use related problems is an
important area for future research.
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Table 3 Estimated change in Specific Substance Involvement Scores over 6 months for PLHIV SBIRT intervention
participants at lower compared to moderate–high risk
at baseline
Substance

Effecta

Tobacco

Months—lower
Months—M–H
Risk category
Month by risk
Interceptd

Alcohol

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Cannabis

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Cocaine

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Amphetamine

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Inhalants

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Sedatives

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Hallucinogens

Months—lower
Months—M–H
Risk category
Month by risk
Intercept

Opioids

Months—lower

Coefficientb
0.38
− 0.16
18.31

− 0.54

1.57

0.30
− 1.29
17.44

− 1.59
4.06

0.52
− 0.40
13.68

− 0.92
1.36

0.30
− 0.52
16.48

− 0.82
1.28

0.09
− 0.61
15.95

− 0.69
0.75

0.17
− 0.72
7.23

− 0.89
0.33

0.09
− 1.50
12.19

− 1.58
0.62

0.16
− 1.68
11.49

− 1.84
0.31

0.19

Table 3 continued
Substance

Effecta

Coefficientb

Months—M–H

− 1.13

95% BC C
 Ib, c
Lower, upper limit

Month by risk

0.15, 0.65

Intercept

− 0.44, 0.13

16.71, 19.90

− 0.93, − 0.17
0.09, 0.51

Risk category

13.68

− 1.31
0.72

95% BC C
 Ib, c
Lower, upper limit
− 1.93, − 0.17

10.87, 16.53

− 2.13, − 0.36

a

Effects in each multilevel regression model. Months—lower is simple slope
over time for lower risk category; months—M–H is simple slope over time for
moderate–high risk category; reference group for risk category at baseline = 0
(lower risk); month by risk is the cross-level interaction (equivalent to the
difference between the two simple slopes, with lower risk as the reference
category; the display with only two decimals sometimes results in rounding
errors in the table)

− 1.84, − 0.75

b

− 2.19, − 1.00

c

The coefficient is significant if zero is not in the interval

d

The test of the intercept against zero is not a hypothesis test of interest

15.44, 19.37

0.17, 1.02
− 0.84, 0.03

11.81, 15.69

− 1.60, − 0.36
0.06, 0.63
− 1.01, − 0.01

14.06, 19.03

− 1.39, − 0.25
− 0.03, 0.21

− 1.22, − 0.02

13.56, 18.43

− 1.32, − 0.10
0.06, 0.32
− 1.40, − 0.09

4.65, 10.16

− 1.58, − 0.24
− 0.01, 0.21

− 2.12, − 0.83

9.77, 14.96

− 2.21, − 0.92
0.05, 0.30
− 3.05, − 0.02

7.61, 15.86

− 3.22, − 0.18
0.05, 0.35

The nonparametric, bootstrapped 95% bias-corrected confidence interval
from 5000 repetitions

While the levels of substance use self-reported among
this cohort of PLHIV patients is higher than in the general U.S. national population [40], it can be difficult
to make comparisons between studies because of the
variability of substance use measures. For example, in
a study with a safety-net primary care population, participants received an intervention based on reports of
problem drug use via the Addiction Severity Index-Lite
measure [43]. Because of differences between the Addiction Severity Index and the ASSIST, similar participants
in each study may have been assessed at different levels
of risk, and therefore may have differed in whether they
qualified to receive an SBIRT intervention or not. Such
differences make comparisons difficult.
Our study has several limitations. First, the data
reported here were all self-reported, which could be
biased due to participant recall or social desirability. Second, while these findings suggest that SBIRT delivery
in HIV care settings may be associated with a decrease
in the mean SSIS scores for moderate–high risk substance use, we do not have a good understanding of the
clinical significance of these changes in mean scores. A
decrease in the SSIS for any substance is a change in the
right direction when our goal is to address substance use
in HIV clinical settings. However, in the absence of a notreatment control group it is possible that the decrease
in SSIS scores across both arms of the study could be
due to regression to the mean and not the intervention
[48]. Third, for this analysis, which examined only those
participants who received the intervention, our analytic
sample may have been underpowered, despite the fact
that we enrolled a sufficient number of participants into
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the study based on our a priori sample size calculations
for a randomized trial. Notwithstanding the smaller analytic sample size, we did detect a statistically significant
decrease on the moderate–high risk mean SSIS of those
who received the SBIRT intervention when compared to
those with lower risk scores. Fourth, while the ASSIST
measure includes many drugs and does not solely capture
the level of use for the substance of concern to the participant, the BI that was delivered by each modality was
based on the substance of most concern to the patient.
Nonetheless, our use of the ASSIST allowed us to gain a
more expansive understanding of the number and types
of substances used by this HIV primary care sample and
this may be one benefit for using the ASSIST. Use of the
ASSIST in clinical settings could have the advantage of
giving providers screening and assessment information
for multiple substances. Fifth, as part of our study procedures we did not adequately document the number of
brief intervention visits either with a clinician or through
the computer portal so we were unable to capture meaningful information about the dose of the exposure to the
intervention to allow for dose–response analyses. Sixth,
our findings may not be generalizable to PLHIV who are
not engaged in primary care or to patients of HIV clinics
that do not serve an urban safety-net population.
Further, while we collected baseline substance use
and follow up data on 208 participants, and all participants were assigned to one of two SBIRT modalities,
we observed a significant drop off between assessment
and participation in the intervention; only 64% of participants who completed the baseline study visit actually
received the intervention by either modality, leading to
our decision to present an “as treated” analysis. This was
particularly the case for those assigned to the computer
group, which may indicate difficulties or discomfort with
accessing computers and the Internet, or concern about
the privacy of data entered into a computer linked to the
Internet (a more detailed discussion of this phenomenon
is available elsewhere [49]). In addition, very few of those
referred to treatment actually met with the social worker
as indicated, possibly indicating that they were not ready
to take the initiative to seek out treatment for themselves, and that a more immediate and supported linkage
might be needed. For participants assigned to the clinician group, this might take the form of a warm hand-off
from the clinician conducting the screening to the social
worker. For those using the web-based interface, a direct
link in the portal to make an appointment, or some form
of chat function could be useful. In addition, the 4 h per
week may have occurred at a time when the participants
could not participate and may have necessitated a follow-up or additional clinic visit to meet with the social
worker.

Page 9 of 11

Conclusions
Unhealthy substance use erodes PLHIV’s progress at
every step of the HIV continuum of care—from linkage
to and retention in care, to antiretroviral adherence and
viral suppression. This study suggests that among PLHIV
presenting for care, HIV clinics have an opportunity to
identify large numbers of patients that use multiple substances. While the study observed a significant decrease
in mean self-reported risk to health and other problems
among HIV clinic patients with moderate–high risk use
who received a brief intervention, mean risk increased
among lower risk patients. The model for offering BI or
treatment in the clinic setting is important to understand, and integrated office-based addiction treatment
is an important but underutilized alternative to referring
patients elsewhere for specialty treatment [50, 51]. Additional research should examine whether the observed
changes in ASSIST scores are clinically significant, elucidate what components of the intervention drive the
reduction in moderate–high risk scores, and what other
interventions might work for those at lower risk to maintain health and engagement along the HIV care continuum. This study suggests that among PLHIV presenting
for care, HIV clinics have an opportunity to identify large
numbers of patients that use multiple substances and to
develop models for intervening.
Abbreviations
PLHIV: people living with HIV; SBIRT: screening, brief intervention, and referral
to treatment; SSIS: Specific Substance Involvement Scores; SUD: substance
use disorders; AUD: alcohol use disorder; UNAIDS: Jointed United Nations
Programme on HIV and AIDS; ART: antiretroviral therapy; PHP: Positive Health
Program; WHO: World Health Organization; UCSF: University of California, San
Francisco; VL: viral load; CI: confidence interval; ASPIRE: Assessing Screening
Plus brief Intervention’s Resulting Efficacy; ED: emergency department; RCT:
randomized controlled trial.
Authors’ contributions
CDR and PL conceived the study and obtained funding. CDR, JD, YC, RZ
and BC wrote the manuscript. JD, YC and BC analyzed the data. EH led data
management and assisted in manuscript preparation. All authors read and
approved the final manuscript.
Author details
1
UCSF School of Nursing, 2 Koret Way, Box 0608, San Francisco, CA
94143‑0608, USA. 2 Division of HIV, Infectious Diseases, and Global Medicine,
UCSF Department of Medicine, San Francisco General Hospital, 1001 Potrero
Ave, 307, Box 0874, San Francisco, CA 94110, USA. 3 Present Address: UC Davis
Betty Irene Moore School of Nursing, 2450 48th Street, Suite 2600, Sacra‑
mento, CA 95817, USA.
Acknowledgements
The authors would like to acknowledge Shannon Eng, Emiko Kamitami, Guy
Vandenberg, and Vanessa Blaz for their assistance with the study.
Competing interests
The authors declare that they have no competing interests.
Availability of data and materials
The datasets used and/or analyzed during the current study available from the
corresponding author on reasonable request.

Dawson‑Rose et al. Addict Sci Clin Pract (2017) 12:34

Consent for publication
Not applicable.
Ethics approval and consent to participate
The Human Research Protection Program at the University of California, San
Francisco approved this research study involving human subjects. The Institu‑
tional Review Board number for this study is 10-02886.
Funding
This work was supported by Award No. 1RC1DA028224 from the National
Institute of Drug Abuse and by Award No. 5T32 NR007081 from the National
Institute of Nursing Research. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National
Institutes of Health.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.
Received: 1 December 2016 Accepted: 15 November 2017

References
1. CDC. HIV in the United States: at a Glance. 2016. http://www.cdc.gov/hiv/
statistics/overview/ataglance.html. Accessed 29 Nov 2016.
2. Strathdee SA, Hallett TB, Bobrova N, Rhodes T, Booth R, Abdool R,
et al. HIV and risk environment for injecting drug users: the past,
present, and future. Lancet. 2010;376:268–84. https://doi.org/10.1016/
s0140-6736(10)60743-x.
3. Williams EC, Hahn JA, Saitz R, Bryant K, Lira MC, Samet JH. Alcohol use
and human immunodeficiency virus (HIV) infection: current knowledge,
implications, and future directions. Alcohol Clin Exp Res. 2016;40:2056–
72. https://doi.org/10.1111/acer.13204.
4. San Francisco Department of Public Health. HIV Epidemiology Annual
Report 2015. 2015. https://www.sfdph.org/dph/comupg/oprograms/
HIVepiSec/HIVepiSecReports.asp. Accessed 29 Nov 2016.
5. Westergaard RP, Hess T, Astemborski J, Mehta SH, Kirk GD. Longitudinal
changes in engagement in care and viral suppression for HIV-infected
injection drug users. AIDS. 2013;27:2559–66. https://doi.org/10.1097/
QAD.0b013e328363bff2.
6. Christopoulos KA, Massey AD, Lopez AM, Geng EH, Johnson MO, Pilcher
CD, et al. “Taking a half day at a time:” patient perspectives and the HIV
engagement in care continuum. AIDS Patient Care STDs. 2013;27:223–30.
https://doi.org/10.1089/apc.2012.0418.
7. Nicholas PK, Willard S, Thompson C, Dawson-Rose C, Corless IB,
Wantland DJ, et al. Engagement with care, substance use, and
adherence to therapy in HIV/AIDS. AIDS Res Treat. 2014. https://doi.
org/10.1155/2014/675739.
8. Mimiaga MJ, Reisner SL, Grasso C, Crane HM, Safren SA, Kitahata MM, et al.
Substance use among HIV-infected patients engaged in primary care in
the United States: findings from the Centers for AIDS Research Network
of Integrated Clinical Systems cohort. Am J Public Health. 2013;103:1457–
67. https://doi.org/10.2105/AJPH.2012.301162.
9. Risher K, Mayer KH, Beyrer C. HIV treatment cascade in MSM, people who
inject drugs, and sex workers. Curr Opin HIV AIDS. 2015;10:420–9. https://
doi.org/10.1097/coh.0000000000000200.
10. Walley AY, Palmisano J, Sorensen-Alawad A, Chaisson C, Raj A, Samet JH,
et al. Engagement and substance dependence in a primary care-based
addiction treatment program for people infected with HIV and people at
high-risk for HIV infection. J Subst Abuse Treat. 2015;59:59–66. https://doi.
org/10.1016/j.jsat.2015.07.007.
11. Cohen SM, Hu X, Sweeney P, Johnson AS, Hall HI. HIV viral suppression
among persons with varying levels of engagement in HIV medical care,
19 US jurisdictions. J Acquir Immune Defic Syndr. 2014;67:519–27. https://
doi.org/10.1097/qai.0000000000000349.

Page 10 of 11

12. Golin CE, Liu H, Hays RD, Miller LG, Beck CK, Ickovics J, et al. A prospective
study of predictors of adherence to combination antiretroviral medica‑
tion. J Gen Intern Med. 2002;17:756–65.
13. Volkow ND, Montaner J. Enhanced HIV testing, treatment, and support
for HIV-infected substance users. JAMA. 2010;303:1423–4. https://doi.
org/10.1001/jama.2010.421.
14. Dombrowski JC, Kitahata MM, Van Rompaey SE, Crane HM, Mugavero MJ,
Eron JJ, et al. High levels of antiretroviral use and viral suppression among
persons in HIV care in the United States, 2010. J Acquir Immune Defic
Syndr. 2013;63:299–306. https://doi.org/10.1097/QAI.0b013e3182945bc7.
15. Substance Abuse and Mental Health Services Administration Center for
Behavioral Health Statistics and Quality, “The NSDUH Report: HIV/AIDS
and Substance Use,” ed. Rockville; 2010.
16. U.S. Department of Health and Human Services (HHS) Office of the
Surgeon General, “Facing Addiction in America: The Surgeon General’s
Report on Alcohol, Drugs, and Health,” HHS, ed. Washington; 2016.
17. Williams EC, Lapham GT, Shortreed SM, Rubinsky AD, Bobb JF, Bensley
KM, et al. Among patients with unhealthy alcohol use, those with HIV are
less likely than those without to receive evidence-based alcohol-related
care: a national VA study. Drug Alcohol Depend. 2017;174:113–20.
18. Mugavero MJ, Amico KR, Horn T, Thompson MA. The state of engage‑
ment in HIV care in the United States: from cascade to continuum to
control. Clin Infect Dis. 2013;57:1164–71. https://doi.org/10.1093/cid/
cit420.
19. Carroll K, Ball S, Martino S, Nich C, Babuscio T, Nuro K, et al. Computerassisted delivery of cognitive-behavioral therapy for addiction: a rand‑
omized trial of CBT4CBT. Am J Psychiatry. 2008;165:881–8.
20. Madras BK, Compton WM, Avula D, Stegbauer T, Stein JB, Clark HW.
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. 2009;99:280–95. https://doi.
org/10.1016/j.drugalcdep.2008.08.003.
21. Glass JE, Hamilton AM, Powell BJ, Perron BE, Brown RT, Ilgen MA. Revisit‑
ing our review of screening, brief intervention and referral to treatment
(SBIRT): meta-analytical results still point to no efficacy in increasing
the use of substance use disorder services. Addiction. 2016;111:181–3.
https://doi.org/10.1111/add.13146.
22. Humeniuk R, Ali R, Babor T, Souza-Formigoni ML, de Lacerda RB, Ling
W, et al. 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;107:957–66. https://doi.
org/10.1111/j.1360-0443.2011.03740.x.
23. Glass JE, Hamilton AM, Powell BJ, Perron BE, Brown RT, Ilgen MA. Specialty
substance use disorder services following brief alcohol intervention: a
meta-analysis of randomized controlled trials. Addiction. 2015;110:1404–
15. https://doi.org/10.1111/add.12950.
24. Williams EC, Lapham GT, Bobb JF, Rubinsky AD, Catz SL, Shortreed SM,
et al. Documented brief intervention not associated with resolution of
unhealthy alcohol use one year later among VA patients living with HIV. J
Subst Abuse Treat. 2017;78:8–14.
25. Rahm AK, Boggs JM, Martin C, Price DW, Beck A, Backer TE, et al. Facilita‑
tors and barriers to implementing screening, brief intervention, and refer‑
ral to treatment (SBIRT) in primary care in integrated health care settings.
Subst Abuse. 2015;36:281–8. https://doi.org/10.1080/08897077.2014.951
140.
26. WHO Assist Working Group. The Alcohol, Smoking and Substance
Involvement Screening Test (ASSIST): development, reliability and feasi‑
bility. Addiction. 2002;97:1183–94.
27. McNeely J, Strauss SM, Wright S, Rotrosen J, Khan R, Lee JD, et al. Test–
retest reliability of a self-administered Alcohol, Smoking and Substance
Involvement Screening Test (ASSIST) in primary care patients. J Subst
Abuse Treat. 2014;47:93–101.
28. Babor TF, McRee BG, Kassebaum PA, Grimaldi PL, Ahmed K, Bray J. Screen‑
ing, brief intervention, and referral to treatment (SBIRT): toward a public
health approach to the management of substance abuse. Subst Abus.
2007;28:7–30.
29. Humeniuk R, Ali R, Babor TF, Farrell M, Formigoni ML, Jittiwutikarn J,
et al. Validation of the Alcohol, Smoking And Substance Involvement

Dawson‑Rose et al. Addict Sci Clin Pract (2017) 12:34

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

Screening Test (ASSIST). Addiction. 2008;103:1039–47. https://doi.
org/10.1111/j.1360-0443.2007.02114.x.
Kahn JS, Hilton JF, Van Nunnery T, Leasure S, Bryant KM, Hare CB, et al.
Personal health records in a public hospital: experience at the HIV/
AIDS clinic at San Francisco General Hospital. J Am Med Inform Assoc.
2010;17:224–8.
StataCorp. Stata Statistical Software: Release 14. College Station: Stata‑
Corp LP; 2015.
Hox J. Multilevel analysis: techniques and applications. 2nd ed. New York:
Routledge Academic, Taylor & Francis Group; 2010.
Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using
Stata. 3rd ed. College Station: Stata Press; 2012.
Singer JD, Willett JB. Applied longitudinal data analysis: modeling change
and event occurrence. New York: Oxford University Press; 2003.
Carpenter J, Bithell J. Bootstrap confidence intervals: when, which, what?
A practical guide for medical statisticians. Stat Med. 2000;19:1141–64.
Efron B. The bootstrap and modern statistics. J Am Stat Assoc.
2000;95:1293–6.
Wehrens R, Putter H, Buydens LM. The bootstrap: a tutorial.
Chemom Intell Lab Syst. 2000;54:35–52. https://doi.org/10.1016/
s0169-7439(00)00102-7.
Wood M. Bootstrapped confidence intervals as an approach to
statistical inference. Organ Res Methods. 2005;8:454–70. https://doi.
org/10.1177/1094428105280059.
Zhu WM. Making bootstrap statistical inferences: a tutorial. Res Q Exerc
Sport. 1997;68:44–55.
Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ, Erskine HE,
et al. Global burden of disease attributable to mental and substance use
disorders: findings from the Global Burden of Disease Study 2010. Lancet.
2013;382:1575–86. https://doi.org/10.1016/S0140-6736(13)61611-6.
Academic ED SBIRT Research Collaborative. The impact of screening,
brief intervention, and referral for treatment on emergency department
patients’ alcohol use. Ann Emerg Med. 2007;50:699–710 (e6).
Saitz R, Palfai TP, Cheng DM, Alford DP, Bernstein JA, Lloyd-Travaglini CA,
et al. Screening and brief intervention for drug use in primary care: the
ASPIRE randomized clinical trial. JAMA. 2014;312:502–13. https://doi.
org/10.1001/jama.2014.7862.

Page 11 of 11

43. Roy-Byrne P, Bumgardner K, Krupski A, Dunn C, Ries R, Donovan D, et al.
Brief intervention for problem drug use in safety-net primary care set‑
tings: a randomized clinical trial. JAMA. 2014;312:492–501. https://doi.
org/10.1001/jama.2014.7860.
44. 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. https://doi.org/10.1016/j.
drugalcdep.2004.07.006.
45. Cropsey KL, Hendricks PS, Jardin B, Clark CB, Katiyar N, Willig J, et al. A pilot
study of screening, brief intervention, and referral for treatment (SBIRT) in
non-treatment seeking smokers with HIV. Addict Behav. 2013;38:2541–6.
https://doi.org/10.1016/j.addbeh.2013.05.003.
46. Manuel JK, Lum PJ, Hengl NS, Sorensen JL. Smoking cessation interven‑
tions with female smokers living with HIV/AIDS: a randomized pilot study
of motivational interviewing. AIDS Care. 2013;25:820–7. https://doi.org/10.
1080/09540121.2012.733331.
47. Whitlock EP, Polen MR, Green CA, Orleans T, Klein J, Force USPST. Behav‑
ioral counseling interventions in primary care to reduce risky/harmful
alcohol use by adults: a summary of the evidence for the U.S. Preventive
Services Task Force. Ann Intern Med. 2004;140:557–68.
48. Finney JW. Regression to the mean in substance use disor‑
der treatment research. Addiction. 2008;103:42–52. https://doi.
org/10.1111/j.1360-0443.2007.02032.x.
49. Dawson Rose C, Cuca YP, Kamitani E, Eng S, Zepf R, Draughon J, et al.
Using interactive web-based screening, brief intervention and referral to
treatment in an urban, safety-net HIV clinic. AIDS Behav. 2015;19(Suppl
2):186–93. https://doi.org/10.1007/s10461-015-1078-y.
50. Altice FL, Bruce RD, Lucas GM, Lum PJ, Korthuis PT, Flanigan TP, et al. HIV
treatment outcomes among HIV-infected, opioid-dependent patients
receiving buprenorphine/naloxone treatment within HIV clinical care
settings: results from a multisite study. J Acquir Immune Defic Syndr.
1999;2011(56):S22.
51. Korthuis PT, Lum PJ, Vergara-Rodriguez P, Ahamad K, Wood E, Kunkel
LE, et al. Feasibility and safety of extended-release naltrexone treat‑
ment of opioid and alcohol use disorder in HIV clinics: a pilot/feasibility
randomized trial. Addiction. 2017;112:1036–44. https://doi.org/10.1111/
add.13753.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

