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Abstract

Background: Screening, brief intervention, and referral to treatment (SBIRT) is an efficacious prevention practice. However,
little research has assessed differences in prescreening outcomes between inpatient and outpatient primary care or among dif-
ferent prescreening administration methods. This study tested whether administration method (self-administered vs interview)
and setting (inpatient versus outpatient) predicted prescreening outcomes in a large sample of primary care patients. Then, among
patients who prescreened positive, it tested whether full screening scores differed by administration method and setting.

Methods: Researchers used binomial logistic regression to assess predicted prescreening outcomes and analysis of variance to
assess differences in SBIRT screening scores across a total of 14 447 unique patient visits in 10 outpatient sites and 1 centrally
located hospital.

Results: Controlling for gender, depression, and other substance use, both medical setting and method of prescreening, pre-
dicted prescreening results. Among patients who prescreened positive for alcohol, setting also was associated with mean
screening scores. However, outcomes were not uniform by substance (eg, alcohol vs other drugs).

Conclusion: The results support previous studies on this topic that had utilized cross-study comparison or that were not specific
to SBIRT prescreening/screening mechanisms. At the same time, nuanced findings were observed that had not previously been
reported and suggest the need for further research in this area.
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Introduction

In 2013, approximately 9% of Americans aged 12 years and

older had used one or more illicit drugs in the past month, and

23% reported binge drinking in the past month.1 Much of this

behavior may fall outside of diagnostic guidelines for depen-

dent or disordered use, instead qualifying as risky or harmful

use, which may go undetected2 and/or be asymptomatic.3

Screening, brief intervention, and referral to treatment (SBIRT)

is a method of integrating behavioral health and primary care to

identify patients’ substance use and provide appropriately

matched services. The SBIRT typically begins with a prelim-

inary screening (prescreening), and patients who prescreen

positive are asked to complete a full screening. Patients whose

full screenings suggest risky, harmful, or dependent levels of

use are provided with services based on the outcomes of the

screening tool(s) and the care provider’s clinical judgment.4

These services include brief interventions, which increasingly

utilize motivational interviewing as a mechanism to promote

change,5,6 brief treatment, and referral to treatment.7

The Substance Abuse and Mental Health Services Admin-

istration has funded SBIRT implementation in both inpatient

and outpatient settings.8 Multiple studies have supported the

effectiveness of SBIRT for alcohol in outpatient primary care
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settings,9,10 although recent studies11,12 have disputed support

for the widespread dissemination of SBIRT to target illicit drug

use, contradicting prior research.13 The Joint Commission pub-

lished standards for national hospital inpatient quality in 2012

that included screening and brief intervention (SBI) for alcohol

as an optional core measure.14 This standard matches literature

supporting the efficacy and importance of SBIRT for alcohol in

inpatient care.15,16 Compared to these findings, comparatively

little research has addressed SBIRT’s efficacy for drug use in

inpatient hospital settings.

There is still a need to examine the prevalence of alcohol

and other drug use in inpatient and outpatient medical settings.

Research currently suggests that individuals who receive inpa-

tient care for substance use disorders typically experience men-

tal health-related comorbidities17 and are more likely than

other individuals to require recurrent acute care.18 Studies uti-

lizing full screening tools generally have identified a higher

prevalence and/or severity of alcohol consumption in inpatient

care than in outpatient clinics.19-21 However, by nature of when

they were conducted, such studies did not have access to the

currently recommend SBIRT prescreening questions. As pre-

viously described, SBIRT now incorporates validated prescre-

ening using single questions for alcohol22 and drugs23 to assess

eligibility for longer screening tools. Little research has

assessed differences in prescreening outcomes between inpati-

ent and outpatient settings using those questions, especially

within the same geographic region, which may influence sub-

stance use behavior.24

Another factor that may influence prescreening outcomes is

the fact that SBIRT programs often use the same prescreening

tools but different administration methods (self-administered

or interview based). Some individuals view substance use as

socially unacceptable or immoral25 and may be less likely to

answer interview-based questions accurately,26-28 though the

alternative, self-administered forms, may produce less sensi-

tive and specific data.29 However, linking substance use pre-

vention and treatment to primary medical care treatment—a

principal component of SBIRT—may serve to reduce stigma30

and mitigate some of those effects. Finally, comorbidity

between alcohol use, other drug use, and depression is well-

established31 and should be included in models assessing pre-

screening outcomes. There is therefore also a need to assess the

impact that prescreening administration methodology might

have on prescreening outcomes.

Given those gaps in knowledge, this article describes an

analysis of secondary data from a safety-net health services

organization that integrated SBIRT for both alcohol and drug

use into 10 outpatient primary care clinics and a centrally

located inpatient general hospital. Of those 11 total sites, 4

utilized interview-based prescreening and 7 utilized self-

administered prescreening. This study tested whether adminis-

tration method (self-administered vs interview) and setting

(inpatient versus outpatient) predicted prescreening outcomes

in a large sample of primary care patients. Then, among

patients who prescreened positive, it tested whether full screen-

ing scores differed by administration method and setting.

Reporting these results represents an important step in evolving

and directing future research on SBIRT in primary care.

Methods

Data for this study were collected between September 8th,

2014, and February 18th, 2015, from a safety-net health ser-

vices organization in Indianapolis, Indiana. Data from out-

patient settings were collected from 10 different primary

care centers from the same county, while data collected from

the inpatient setting were from patients admitted to the adult

medicine wards at a centrally located hospital. To protect

patient confidentiality, the data set utilized for this study was

deidentified.

The inclusion criterion for this study was all adults (age

18þ) who attended any of the study sites during the study

period and who also were eligible for their annual SBIRT

prescreen, meaning they had not been prescreened within a

year or were a new patient within the system. In total, data for

14 447 unique patients were collected and organized in pre-

paring this report, distributed among 10 outpatient clinics

(n ¼ 13 315) and 1 inpatient hospital (n ¼ 1130). The overall

sample was 63% female (n ¼ 9076) and 37% male (n ¼
5363) and was 18% Hispanic or Latino (n ¼ 2540), 41%
African American (n ¼ 5960), 31% White (n ¼ 4442), and

2.8% individuals of other races (n ¼ 416). Data were not

available for some patients’ race (25%, n ¼ 3,629) and/or

ethnicity (9.5%, n ¼ 1358).

As a standard of care, all patients attending the clinics and

hospital wards during the study period completed the single-

question prescreens for alcohol and illicit drugs/prescription

drugs for nonmedical reasons22,23 and the Patient Health

Questionnaire-2 (PHQ-2) screening tool32 for depression.

The questions were either completed by self-administration

on a paper form in the waiting room (6 outpatient clinics, n ¼
9459 and the hospital site, n ¼ 1130) or interview with a

medical assistant in a triage exam room (4 outpatient clinics,

n ¼ 4986). Since this process was part of an implementation

project, administration type was not randomly assigned to

sites; rather, as part of the overall organizational planning

process, clinic managers at each site met with a technical

assistance team and selected the method that they felt best

met the needs of their clinic’s staff and patients. In clinics

using self-administered prescreening forms, a Spanish trans-

lation was available, and in clinics using the oral interview

format, a Spanish-speaking medical assistant was available.

Patients who prescreened positive for alcohol or drugs met

with a social worker or mental health counselor to complete full

screening instruments matched to the positive prescreening

result(s). The Alcohol Use Disorders Identification Test

(AUDIT) was used for alcohol33 and the Drug Abuse Screening

Test (DAST) was used for drugs.34 Additional information

regarding the structure of data collection for this SBIRT pro-

gram previously has been published.35

In order to determine whether prescreening outcomes for

alcohol and drugs were independent from setting and
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administration, we created 2 binary logistic regression mod-

els to compute adjusted odds ratios with prescreening results

set as the outcome variable and setting, administration

method, gender, depression (PHQ-2), and use of other sub-

stances set as predictor variables. Race/ethnicity were not

included as predictor variables because the substantial

amount of missing data was nonrandom. Then, in order to

determine whether the mean screening scores among patients

who completed the AUDIT and/or DAST were different

between those attending outpatient and inpatient settings and

those receiving different prescreening methods, the research-

ers used analysis of variance, adjusting post hoc comparison

based on whether the assumption of equal variances was met

(Tukey HSD) or not (Games-Howell).

Results

Overall percentages of positive prescreens by setting and

administration type are available in Table 1. In the model

for alcohol (see Table 2), self-administered prescreens were

2.4 times more likely to be positive than interview pre-

screens, and prescreens completed by inpatients were 1.4

times more likely to be positive than those by outpatients.

Further, males were 2.2 times more likely to prescreen pos-

itive than females, patients prescreening positive for depres-

sion were 1.5 times more likely to prescreen positive for

alcohol, and patients prescreening positive for drugs were

5.1 times more likely to prescreen positive for alcohol. In

the model for drugs (see Table 2), prescreens completed by

inpatients were 2.6 times more likely to be positive as those

by outpatients. Males were 2.0 times more likely to pre-

screen positive than females, patients prescreening positive

for depression were 2.2 times more likely to prescreen pos-

itive for drugs, and patients prescreening positive for alcohol

were 5.0 times more likely to prescreen positive for drugs.

However, administration type did not predict prescreening

outcomes for drugs.

Finally, within the subsample of individuals who pre-

screened positive for alcohol and who completed the AUDIT

screening instrument (n ¼ 1433), the mean AUDIT score for

patients in the outpatient setting with a self-administered pre-

screening was 7.3, the mean AUDIT score for patients in the

outpatient setting with an orally administered prescreening was

8.2, and the mean AUDIT score for patients in the inpatient

setting was 11.3. The overall comparison of means was signif-

icant (f¼ 27.5, P < .001), with both outpatient screening scores

being significantly lower than the inpatient score (see Table 3).

However, within the subsample of individuals who prescreened

positive for other drugs and who completed the DAST screen-

ing instrument (n ¼ 782), the mean DAST score for patients in

the outpatient setting with a self-administered prescreening

was 2.6, the mean DAST score for patients in the outpatient

setting with an orally administered prescreening was 2.6, and

the mean DAST score for patients in the inpatient setting was

2.2. The overall comparison of means was nonsignificant (f ¼
2.8, P ¼ .062; see Table 3).

Discussion

This study found evidence suggesting that setting and adminis-

tration method may be associated with prescreening outcomes in

some cases. First, the higher number of positive prescreens

among inpatients identified in this study was conceptually con-

sistent with prior research.19-21 This study adds to existing

knowledge by verifying such findings using the currently sug-

gested SBIRT prescreening questions while controlling for

important confounding factors (gender, prescreening adminis-

tration type, depression, and other drug use). However, it cannot

be concluded from these data alone that patients are more will-

ing to admit to alcohol use in one medical setting versus another.

In addition, the finding that patients using a self-

administered form prescreened positive for alcohol more often

than those completing an interview is consistent with prior

research.25-27,36 As before, this is one of the first studies to

examine whether this would hold true when using currently

recommended SBIRT prescreening forms. Interpretation of this

finding is limited in scope, though, as this retrospective study

was unable to randomize clinics to prescreening administration

types; although some variables were controlled for and

although all of the clinics in the study were located within the

same county, it is possible that the prevalence of alcohol use

was higher in some patient populations than in others. This

concern was somewhat attenuated, but not eliminated, by

aggregating groups of clinics (4 and 6) together for analyses.

Table 1. Percentages of Positive Prescreens by Setting and Adminis-
tration Type.

Alcohol Other Drugs

Outpatient (N ¼ 13 315)a 11.3% (n ¼ 1500) 5.2% (n ¼ 686)
Self-administered (n ¼ 8329) 14.4% (n ¼ 1201) 6.1% (n ¼ 504)
Interview (n ¼ 4986) 6.0% (n ¼ 299) 3.7% (n ¼ 182)

Inpatient (n ¼ 1130) 24.6% (n ¼ 278) 17.4% (n ¼ 197)

aSelf-administered and interview are both subsets of the outpatient category.

Table 2. Adjusted Odds Ratios of Positive Prescreening by Setting
and Administration Type.a

Alcohol AOR 95% CI P
Administrationb 2.43 2.12-2.79 <.001
Locationc 1.38 1.18-1.62 <.001
Genderd 2.23 2.01-2.48 <.001
Depression prescreene 1.48 1.31-1.66 <.001
Drug prescreene 5.05 4.34-5.88 <.001

Other drugs
Administrationb 1.20 0.99-1.44 .051
Locationc 2.56 2.11-3.10 <.001
Genderd 1.97 1.70-2.29 <.001
Depression prescreene 2.15 1.85-2.51 <.001
Alcohol prescreene 5.02 4.32-5.85 <.001

a1 ¼ comparison category.
b1 ¼ interview; 2 ¼ self-administration.
c1 ¼ outpatient; 2 ¼ inpatient.
d1 ¼ female; 2 ¼ male.
e1 ¼ negative; 2 ¼ positive.
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Interestingly, patients using a self-administered form did not

prescreen positive for other drugs more or less often than those

completing an interview, suggesting a possible inconsistency in

how patients prefer to respond to the alcohol and drug prescre-

ening questions. Any work that further investigates this topic

should attend closely to this discrepancy to see if it is repli-

cated, and, if so, why. A randomized experiment testing the

impact of medical setting and prescreening administration

method on responses to the SBIRT prescreening questions may

be warranted based on these findings and might usefully inform

organizations attempting to situate behavioral health resources

within a health care organization.

In addition, mean scores on the AUDIT and DAST were

not affected by prescreening method among outpatients.

However, significant pairwise differences were observed

between outpatient and inpatient settings across mean screen-

ing AUDIT scores. The mean scores in the outpatient were 7.3

(self-administered) and 8.2 (interview), where a score of 8 is

considered to be the cutoff at which a patient likely will ben-

efit from a brief intervention33 and/or begin to experience

harms related to alcohol.37 On the other hand, the mean score

in the inpatient setting was 11.1, well into the range of scores

indicating the need for a brief intervention (8-15), affirming

prior findings that alcohol use severity may be higher in inpa-

tient settings.21 For the DAST, the mean scores in the out-

patient setting were both 2.6 and 2.6, where a score of 1 to 2

indicates a low degree of problems related to drug abuse, and

a score of 3 is the cutoff for a moderate degree of problems.34

The mean score in the inpatient setting was 2.2, but no sig-

nificant differences were observed. Interestingly, these find-

ings suggest that, in outpatient settings, method of

prescreening may not impact SBIRT’s ability to detect clini-

cally significant problems using a full screening tool. How-

ever, this finding cannot be generalized to inpatient settings,

where only self-administration was utilized.

This study has several additional limitations. First,

because this study was conducted within a single health care

organization, it has limited generalizability to other health

care organizations; however, we suggest some generalizabil-

ity to other urban safety net hospitals and health systems.

Second, literacy levels vary, and it is difficult to determine

the effects that literacy levels may have had on the results of

the self-administered screening tools, and in what direction,

if any, that may have biased the results. Finally, this study

was unable to include race and ethnicity as control variables

in the regression models, so it is unclear how cultural differ-

ences may have impacted elicitation of patient responses,

although the sample included in this study was both racially

and ethnically diverse.

Conclusion

This study examined differences in SBIRT prescreening and

screening results by prescreening administration method and

medical setting using currently recommended SBIRT pro-

cesses. Prior work in these areas was strong but did not have

access to more recent advances related to prescreening. This

work concurred with many previous findings regarding sub-

stance use prevalence and severity while suggesting several

new directions for research.

Authors’ Note

Neither SAMHSA nor the NIH formally endorse nor are responsible

for the content of this article.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: The authors

would like to acknowledge the support of the National Institutes of

Health through Center Grant P60AA007611-27. The implementation

project described in this report was funded by the Substance Abuse

and Mental Health Services Administration (SAMHSA) through

Cooperative Agreement TI023449.

References

1. Center for Behavioral Health Statistics and Quality. Results from

the 2013 National Survey on Drug Use and Health: Summary of

National Findings. HHS Publication No. 14-4863, NSDUH Series

H-48, Rockville: MD: Substance Abuse and Mental Health Ser-

vices Administration; 2014.

2. McCance-Katz EF, Satterfield J. SBIRT: A key to integrate pre-

vention and treatment of substance abuse in primary care. Am J

Addict. 2012;21(2):176-177.

3. Saitz R. Unhealthy alcohol use. N Engl J Med. 2005;352(6):

596-607.

4. Babor TF, McRee BG, Kassebaum PA, Grimaldi PL, Ahmed K,

Bray J. Screening, brief intervention, and referral to treatment:

toward a public health approach to the management of substance

abuse. Subst Abuse. 2007;28(3):7-30.

5. Vasilaki EI, Hosier SG, Cox WM. The efficacy of motivational

interviewing as a brief intervention for excessive drinking: a

meta-analytic review. Alcohol Alcohol. 2006;41(3):328-335.

Table 3. Mean Differences (ANOVA) in Screening Score by Setting
and Type.

Mean Score F P

Alcohol (AUDIT, n ¼ 1433)
Outpatient (SA) 7.30a

Outpatient (interview) 8.21b

Inpatient 11.28a,b 27.5 <.001
Other Illicit Drugs (DAST, n ¼ 782)

Outpatient (SA) 2.55
Outpatient (interview) 2.57
Inpatient 2.15 2.79 .062

Abbreviations: SA, self-administered; ANOVA, analysis of variance; AUDIT,
Alcohol Use Disorders Identification Test; DAST, Drug Abuse Screening Test.
aSignificant pairwise comparisons at a ¼ .05.
bSignificant pairwise comparisons at a ¼ .05.

4 Health Services Research and Managerial Epidemiology



6. Pringle JL, Kowalchuk A, Meyers JA, Seale JP. Equipping resi-

dents to address alcohol and drug abuse: The National SBIRT

Residency Training Program. J Grad Med Educ. 2012;4(1):58-63.

7. Agerwala SM, McCance-Katz EF. Integrating screening, brief

intervention, and referral to treatment (SBIRT) into clinical prac-

tice settings: a brief review. J Psychoactive Drugs. 2012;44(4):

307-317.

8. Substance Abuse and Mental Health Services Administration.

Systems-Level Implementation of Screening, Brief Intervention,

and Referral to Treatment. Technical Assistance Publication

(TAP) Series 33. HHS Publication No. (SMA) 13-4741, Rock-

ville, MD: Substance Abuse and Mental Health Services Admin-

istration; 2013.

9. Kaner EFS, Dickinson HO, Beyer F, et al. The effectiveness of

brief alcohol interventions in primary care settings: a systematic

review. Drug Alcohol Rev. 2009;28(3):301-323.

10. 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 Inter-

vention, Referral and Treatment (SBIRT) Initiative. Drug Alcohol

Depend. 2011;118(2-3):152-157.

11. Saitz R, Palfai TPA, Cheng DM, et al. Screening and brief inter-

vention for drug use in primary care: The ASPIRE randomized

clinical trial. JAMA. 2014;312(5):502-513.

12. Roy-Byrne P, Bumgardner K, Krupski A, et al. Brief intervention

for problem drug use in safety-net primary care settings: a rando-

mized clinical trial. JAMA. 2014;312(5):492-501.

13. Madras BH, 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(1-3):280-295.

14. The Joint Commission. Substance Use National Hospital Inpati-

ent Quality Measures. Web site. http://www.jointcommission.

org/core_measure_sets.aspx. Accessed October 9, 2015.

15. Saitz R, Palfai TP, Cheng DM, et al. Some medical inpatients with

unhealthy alcohol use may benefit from brief intervention. J Stud

Alcohol Drugs. 2009;70(3):426-435.

16. Broyles LM, Kraemer KL, Kengor C, Gordon AJ. A tailored

curriculum of alcohol screening, brief intervention, and referral

to treatment (SBIRT) for nurses in inpatient settings. J Addict

Nurs. 2013;24(3):30-41.

17. Dore G, Mills K, Murray R. Post-traumatic stress disorder,

depression and suicidality in inpatients with substance use disor-

ders. Drug Alcohol Rev. 2012;31(3):294-302.

18. Walley AY, Paasche-Orlow M, Lee EC, et al. Acute care hospital

utilization among medical inpatients discharged with a substance

use disorder diagnosis. J Addict Med. 2012;6(1):50-56.

19. Cherpitel CJ.Screening for alcohol problems in the U.S. general

population: a comparison of the CAGE and TWEAK by gender,

ethnicity, and services utilization. J Stud Alcohol. 1999;60(5):

705-711.

20. The InSight Project Research Group. SBIRT outcomes in Hous-

ton: 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(8):1374-1381.

21. Saitz R, Freedner N, Palfai TP, Horton NJ, Samet JH. The severity

of unhealthy alcohol use in hospitalized medical patients. J Gen

Intern Med. 2006;21(4):381-385.

22. Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. Primary

care validation of a single-question alcohol screening test. J Gen

Intern Med. 2009;24(7):783-788.

23. Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. A single-

question screening test for drug use in primary care. JAMA Intern

Med. 2010;170(13):1155-1160.

24. Oetting ER, Donnermeyer JF, Deffenbacher JL. Primary sociali-

zation theory. The influence of community on drug use and

deviance. Subst Use Misuse. 1998;33(8):1629-1665.

25. Room R. Stigma, social inequality and alcohol and drug use. Drug

Alc Rev. 2005;24(2):143-155.

26. Harrell A. The validity of self-reported drug use data: The accu-

racy of responses on confidential self-administered answer sheets.

In Harrison L, Hughes A, eds. The Validity of Self-Reported Drug

Use: Improving the Accuracy of Survey Estimates. Rockville:

National Institute on Drug Abuse; 1997:37-58.

27. McEwan RT, Harrington BE, Bhopal RS, Madhok R, McCallum

A. Social surveys in HIV/AIDS: telling or writing? A comparison

of interview and postal methods. Health Educ Res. 1992;7(2):

195-202.

28. Tourangeau R, Smith TW. Asking sensitive questions: the impact

of data collection mode, question format, and question context.

Public Opin Q. 1996;60(2):275-304.

29. McNeely J, Cleland CM, Strauss SM, et al. Validation of self-

administered single-item screening questions (SISQs) for

unhealthy alcohol and drug use in primary care patients[published

online May 19, 2015.]. J Gen Intern Med. 2015.

30. Samet JH, Friedmann P, Saitz R. Benefits of linking primary

medical care and substance abuse services. Arch Intern Med.

2000;161(1):85-91.

31. Reiger DA, Farmer ME, Rae DS, et al. Comorbidity of mental

disorders with alcohol and other drug abuse: results from the

epidemiologic catchment area (ECA) study. JAMA. 1990;

264(19):2511-2518.
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