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Summary
Objective: Screening, brief intervention, and referral for treatment (SBIRT) for behavioral health (BH) is 
a key clinical process. SBIRT tools in electronic health records (EHR) are infrequent and rarely studied. 
Our goals were 1) to design and implement SBIRT using clinical decision support (CDS) in a commercial 
EHR; and 2) to conduct a pragmatic evaluation of the impact of the tools on clinical outcomes.
Methods: A multidisciplinary team designed SBIRT workflows and CDS tools. We analyzed the out-
comes using a retrospective descriptive convenience cohort with age-matched comparison group. 
Data extracted from the EHR were evaluated using descriptive statistics.
Results: There were 2 outcomes studied: 1) development and use of new BH screening tools and 
workflows; and 2) the results of use of those tools by a convenience sample of 866 encounters. The 
EHR tools developed included a flowsheet for documenting screens for 3 domains (depression, al-
cohol use, and prescription misuse); and 5 alerts with clinical recommendations based on screen-
ing; and reminders for annual screening. Positive screen rate was 21% (≥1 domain) with 60% of 
those positive for depression. Screening was rarely positive in 2 domains (11%), and never positive 
in 3 domains. Positive and negative screens led to higher rates of documentation of brief interven-
tion (BI) compared with a matched sample who did not receive screening, including changes in psy-
chotropic medications, updated BH terms on the problem list, or referral for BH intervention. Clini-
cal process outcomes changed even when screening was negative.
Conclusions: Modified workflows for BH screening and CDS tools with clinical recommendations 
can be deployed in the EHR. Using SBIRT tools changed clinical process metrics even when screen-
ing was negative, perhaps due to conversations about BH not captured in the screening flowsheet. 
Although there are limitations to the study, results support ongoing investigation.
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1. Background and Significance
The need to identify and respond to primary care (PC) patients who require behavioral interven-
tions to optimize health function is becoming widely accepted.[1–3] Recently, the American Acad-
emy of Family Physicians endorsed amending the Joint Principles of the Patient Centered Medical 
Home (PCMH) to include behavioral services as a core element, and emphasized the importance of 
integrated behavioral health care [1]. Specific components of the PCMH behavioral services include 
depression, alcohol use, and substance abuse. This position statement is supported by three trials 
showing benefit from behavioral treatment initiation in the primary care setting [4–6]. Although the 
acronym SBIRT (screening, brief intervention, and referral for treatment) was initially used in the 
context of substance abuse interventions, the framework can be applied to other behavioral health 
conditions.

For purposes of our study, we expanded the definition and applied SBIRT to depression, anxiety, 
and prescription misuse. Screening usually involves a validated, patient questionnaire; often the tool 
begins with a limited number of initial questions with high sensitivity, and if the responses are posi-
tive followed by several more questions to increase specificity. The brief intervention consists of sev-
eral minutes of counseling at the time of the screening. Referral for treatment involves arranging for 
in-depth evaluation and management services with a licensed behavioral health specialist.

In response to increased attention to the provision of behavioral services within primary care and 
its effectiveness in responding to the high levels of need in the primary care population, there have 
been multiple regulatory and measurement changes in this domain. The Centers for Medicare and 
Medicaid Services (CMS) now reimburses depression and substance use screening, and such screen-
ings are included as preventative services in the Affordable Care Act. CMS also included depression 
screening as 1 of the 33 mandatory measures for Accountable Care Organizations (ACO Measure 
18; NQF #0418) [7]. Starting with the 2011 standards, the National Committee for Quality Assur-
ance requires screening for depression as part of certification for Patient-Centered Medical Homes 
[8, 9]. Based on demonstrated improvement in clinical outcomes, the United States Preventative Ser-
vices Task Force (USPSTF) has recommended screening and behavioral intervention for alcohol 
abuse in all adults since 2013. In 2016, they began recommending screening for depression in all pa-
tients ages 12 years and older in practices that can provide services to address positive screens (both 
recommendations Level of evidence grade B) [10, 11]. Depression screening and treatment resulted 
in improved remission and/or response rates from 17% to 87% based on 9 studies [10]. For alcohol 
use, reviews found that brief intervention (BI) of 10–15 minutes was the most effective; heavy drink-
ing decreased by approximately 12% on average, and consumption went down by an average of 3.6 
drinks per week [11].

Historically, rates for behavioral health screening have been quite low despite these recommen-
dations. These low screening rates are due, in part, to the lack of training on the need for screening, 
the inaccessibility of screening tools at the point of care, and poor integration of screening into clini-
cal workflows and EHRs. A standardized method of primary care behavioral data collection and real 
time decision support available could assist PC decision-making, but efforts to engage in such activ-
ities have been challenging. Kessler [3, 4] has identified at least 3 critical dimensions necessary for 
screening efforts to have impact:
1. adequate resources to interpret positive screens;
2. appropriate available interventions; 
3. the need to pay attention to potential negative effects such as patient reaction or refusal, staff re-

sistance to the process, lack of clearly thought out implementation strategies. 

Clinical decisions support (CDS) tools in the electronic health record (EHR), if properly designed 
and implemented, could address many of these concerns. Health information technology (HIT) can 
support systematic collection of patient data, the transformation of those data into clinically-rel-
evant information through programmed algorithms, and the generation and presentation of know-
ledge in the form of evidence-driven, patient-specific treatment recommendations. Such tools can 
be scaled from small clinics to large institutions to create a reliable, high-value, patient-centric care 
model. Specifically, our goal was to develop CDS tools that would 1) semi-automate the interpre-
tation of screening to reduce provider cognitive load; 2) triage patients with the greatest need for in-
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tervention or referral in order to improve use of limited treatment resources; and 3) create a work-
flow that overcame technical and social barriers to change.

Such CDS tools have demonstrated high reliability in improving preventative care services 
[12–14] and in the diagnosis and management of BH diagnoses [15]. Other reviews and expert pa-
nels have attempted to identify the design qualities of CDS which are more likely to lead to wide-
spread adoption and improvement of clinical quality measures [16, 17]. These recommendations 
have been summarized in the “CDS Five Rights” [18]:
1. Right information – applying evidence-based guidelines, tailored to the patient based on demo-

graphics, disease status, goals of care, or other factors
2. Right person – delivering the alert to the right person in the care team (medical assistant, phys-

ician, care coordinator, etc.)
3. Right CDS intervention format – recommending an appropriate intervention (e.g., flowsheet, 

order set, medication, lab test, or reference to a clinical guideline)
4. Right channel – delivering the recommendation via the best modality (e.g., in the EHR during an 

office visit or through communication in a patient portal)
5. Right time in the workflow – promoting the support at the right time in the sequence of clinical 

care (e.g., at front desk check-in, during the rooming process when vital signs are entered, during 
medication order entry, on closing the chart)

In addition to the CDS design principles, the team recognized that a solution required a multidisci-
plinary team including technical and clinical stakeholders [19].

Most commercial EHRs can be configured to include behavioral health screening questionnaires. 
Some EHR vendors, such as Epic (Verona, WI), include screening tools for depression and other 
conditions in their software. Despite the ubiquity of the screening tools, to the authors’ knowledge 
there are no well-designed reports published on the successful use of computer-based decision sup-
port integrated into clinic workflows.

2. Objectives
In response to the lack of integration of behavioral health screening and CDS into the EHR, a team 
of primary care and BH providers engaged with informaticians to fill this gap. We describe the pro-
cesses and outcomes of building this clinical decision support (CDS) in the electronic health record 
(EHR). The first objective was to collect, score, and present behavioral health (BH) risk information 
to providers at the point of care in the exam room. We identified depression and alcohol use for 
SBIRT. In addition, due to increased local and national concerns, we specifically targeted use of 
medications in a fashion other than specified in the prescription. The second objective was to study 
outcomes from encounters using the CDS, compared to encounters when the BH screening tools 
were not used. The project was conducted as a pragmatic, applied clinical informatics improvement 
project.

3. Methods
The principal methods for this project included 1) gathering stakeholder consensus on clinical goals 
to address current gaps; 2) designing a future-state workflow and EHR tools for performing SBIRT 
processes; 3) implementation of the workflow and tools into PC clinics; and 4) the extraction and 
analysis of the use of these tools in the clinics. We did not attempt to enforce use of the tools or to 
randomize the implementation.

3.1 Setting
We implemented the new tools in 5 ambulatory primary care clinics affiliated with the University of 
Vermont Medical Center (Burlington, VT), an academic, tertiary care integrated delivery network 
using a shared instance of Epic EHR version 2010 (Verona, WI). Four of the clinics were with the 
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Department of Family Medicine, the last 1 with the Department of Primary Care Internal Medicine. 
Each site had 6–9 providers, approximately half physicians with the remaining staff nurse practi-
tioners and physician assistants. Nursing staff consisted of a mix of Registered Nurses (RN), Medical 
Assistants (MA), and Licensed Practical Nurses (LPN).

The clinics had been doing limited BH screenings, mostly on paper, for several years. Clinically, 
the goal was to screen all patients annually, but screening was done ad hoc with no systems to ensure 
it was done routinely. The content of the screening mostly focused on depression with the 9-itemPa-
tient Health Questionnaire (PHQ), although there was substantial variability between and within 
clinic sites. Prior to this project in 2011, the EHR did not contain any CDS for BH, either health 
maintenance reminders or flowsheets for documenting BH screening. The BH tools for this study 
were built in 2011, and the 866 interventions for this study took place during 2011 and 2012.

3.2 Behavioral measurement selection
The first part of the project was the selection of BH measurement tools. We assembled an interdisci-
plinary team of 2 PC clinic medical directors, 2 PC informaticians, a PC behaviorist, and an RN 
clinic manager. The team agreed on screening in 3 clinical domains based on USPSTF recommen-
dations: depression, alcohol use, and substance abuse. The general approach was to look for a 1- or 
2-question initial screen with high negative predictive value. A positive screen would be followed up 
by a longer but more specific set of questions. In addition, there was clinical interest in following up 
a positive depression initial screen with a more detailed test for anxiety since the 2 conditions are 
frequently co-occurring [20] and have different treatments.

The team selected 4 frequently used, primary care focused, patient self-report measures:
1. For depression, the team chose the PHQ with the first 2 questions (PHQ-2) as the initial screen. If 

the PHQ-2 score was positive (> 3), it was followed with the longer 9-question version (PHQ-9) 
and the first 2 questions of the General Anxiety Disorder screen (GAD-2). A positive GAD-2 (> 
3) was followed with the 7-question GAD-7 [21-23].

2. For alcohol use screening, the team selected the Alcohol Use Disorder Identification Test, with 
the first question (AUDIT-1) as the initial screen. We chose the AUDIT-1 in order to keep the 
total initial screen to only 4 questions for pragmatic reasons, recognizing the lower sensitivity 
compared with the 3-question AUDIT-C [24, 25]. A positive AUDIT-1 (> 3) was followed by the 
10-item tool (AUDIT-10). (In retrospect, the validated single-question AUDIT-3 or the 
AUDIT-C would have been better.)

3. For substance abuse, the team selected the Prescription Misuse Question, a single item, Yes/No 
response question, derived from a similar validated questionnaire [26]. It is the most recently de-
veloped tool, without the published, validated psychometric history of the others, but targeted a 
clinical area of importance to stakeholders. A positive response (“Yes”) was followed by a 3-item 
test that included additional questions about substance misuse.

4. The overall BH screen process, consisting of the 4 initial questions, was defined as positive if any 
single domain item was positive (i.e. PHQ-2 > 3; or AUDIT-1 > 3; or Prescription Misuse = 
“Yes”). The 4 screening questions implemented were:
– PHQ-1: In the past 2 weeks, how often have you had little interest or pleasure in doing things? 

(0 = Not at all; 1 = Several days; 2 = More than half the days; 3 = Nearly every day.)
– PHQ-2: In the past 2 weeks, how often have you felt down, depressed, or hopeless? (0 = Not at 

all; 1 = Several days; 2 = More than half the days; 3 = Nearly every day.)
– AUDIT-1: How often do you have a drink containing alcohol? (0 = Never; 1 = Monthly or less; 

2 = 2 to 4 times a month; 3 = 2 to 3 times a week; 4 = 4 or more times a week.)
– Prescription Misuse: Have you ever taken a prescription medicine other than as it was pre-

scribed? (No; Yes).

3.3 Workflow design 
The goal of our new BH workflow was synchronous collection of patient-reported outcomes (PRO) 
at the time of the visit, in the exam room, with minimal disruption to rooming staff and providers. 
In our final process, we eliminated paper responses in order to avoid transcription. Instead, rooming 
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staff (MA, RN, LPN) were prompted to administer the screening verbally, reading the questions 
from the flowsheet to the patient, and recording the responses in the EHR flowsheet in real time be-
fore exiting the exam room. The goal was to keep providers from being involved in the collection or 
data-entry portions of the screening process and to present providers with summary scores and 
clinical recommendations for all three domains measured while in the exam room. Providers did 
not need to see responses to individual screening questions, but the data needed to be available for 
review if indicated. 

The workflow was based on the need for screening in all 3 clinical domains regardless of whether 
or not the patient had previously been diagnose with a BH condition. Although not strictly screen-
ing anymore, clinical stakeholders felt that the screening tools would be useful in helping managed 
diagnosed but undertreated BH conditions.

3.4 CDS design, development, and implementation 
The team discussed the desired goals for the tools with additional stakeholders, including rooming 
staff, providers, office supervisors, and behavioral health clinicians. They then used the 5 rights of 
CDS design to match the clinical use case and desired workflows with EHR technical tools. At the 
time of development there was no regulatory or institutional mandate for adoption of these BH 
screening CDS tools, so clinics used limited trainings that included an email with screenshots and a 
brief introduction to the tools at department meetings. There was also some uptake in diffusion 
from early adopters to peers in clinic, although the dissemination was neither part of the design nor 
evaluation.

Part of the desired EHR tools included the ability to track when the most recent screening oc-
curred for an individual patient, and to create alerts prompting nursing staff to screen again if the 
patient was in clinic more than a year after the last screening date.

3.5 Plan-Do-Study-Act improvement iterations
We built an initial set of tools in the EHR and conducted a limited pilot with 4 providers in 2 clinics 
for 2 months. This early test indicated problems with the flowsheet design and decision support al-
gorithms. Rather than continuing to test changes in the EHR, which is cumbersome to reconfigure, 
we reverted back to paper for an additional iteration. We deployed a modified paper prototype ques-
tionnaire and workflow with the same test users. This version of the tools passed usability testing, 
and we implemented the final CDS alerts and flowsheets in the EHR to all users in the PC clinics. 
Overall, this process involved 4 iterations over the course of 22 months. The final product, including 
workflows and EHR tools, is described in the Results section.

We did not formally evaluate the prototype solutions or the impact of our PDSA process on 
clinics.

3.6 Preliminary evaluation
The research team then took advantage of efforts by early clinical adopters to generate an observa-
tional design extract of a convenience sample of 866 encounters in which staff administered the 
4-question BH screening CDS tool (intervention group). We also wanted to compare the outcomes 
of these intervention screening encounters with visits in which the BH screening tools were not 
used. We developed 3 groups of encounters to review:
1. Screening Encounters – This group included all 866 encounters in which BH screening happened 

during the visit. From these encounters, we created a list of patients who received the BH screen-
ing intervention at least once during the study period (Jan 2011 – Dec 2012).

2. Non-screening Encounters – From the list of patients who had BH screening with CDS tools 
done during the study period (Screening Encounters cohort), we identified an additional 850 en-
counters who did not have BH screening (Jan 2010 – Apr 2011)

3. Control Encounters – By excluding the screening encounter cohort, we created a list of 850 con-
trol patients who had been seen in the same clinics during the same time period as the interven-
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tion encounters and never had BH screening completed. From this list, we identified 1 control en-
counter per patient (Jan 2011 – Dec 2012).

Because of the pragmatic nature of this quality improvement project, we made no efforts to rando-
mize at the patient, provider, or clinic level. We did not require that clinic staff perform BH screen-
ing or use the tools. All clinicians received similar access to the tools.

3.7 Aggregate data extraction and analysis
We extracted data from the Epic Clarity database using Microsoft SQL. We looked at all encounters 
in the Departments of Family Medicine and Primary Care Internal Medicine starting from the date 
the tools were built in the EHR production environment. The data were de-identified, removing all 
protected health information (PHI). The file was saved as a CSV for analysis using a set of scripts 
written in the Ruby programming language. Additional views of the data and graphics were gener-
ated in Microsoft Excel 2007.

We defined brief intervention (BI) and referral for treatment (RT) based on information that 
could readily be queried from the EHR database. BI was defined as occurring when the encounter 
provider 1) added a psychiatric diagnosis to the encounter diagnosis list; or 2) updated or added a 
new psychiatric diagnosis to the problem list; or 3) prescribed a new class of psychiatric medication. 
RT was defined as the encounter provider placing an electronic order for referral to a psychiatrist, a 
psychologist, or a case manager. Each of the BI and RT actions was tracked reliably in the EHR and 
could be extracted for analysis. These definitions are based on the assumption that a provider dis-
cussed BH issues with a patient during the encounter, but we did not attempt to determine the 
quality or duration of the counseling. We also did not attempt to measure compliance with medi-
cation changes or completion of referrals.

4. Results
The research question generated two aims: 
1. Assess the feasibility of development and implementation of the BH screening workflow and as-

sociated CDS tools for BH screening; and
2. Conduct a preliminary evaluation of the CDS tools, including their use in clinics and the out-

comes of encounters when the tools were used.

4.1 Development and implementation of BH screening workflow and 
CDS tools 

The design process resulted in one new integrated workflow (▶ Figure 1) with 6 possible alerts 
(▶ Table 1) and one documentation flowsheet.

There were 3 types of patient-specific, synchronous alerts, or Best Practice Advisories (BPA): 1) 1 
BPA to inform rooming staff (MA, LPN, or RN) that screening was overdue based on a health main-
tenance topic (▶ Figure 2); 2) 4 BPAs s to inform providers (MD, DO, NP, PA) of screening scores 
and recommended interventions (one BPA each for PHQ, GAD, AUDIT, and Prescription Misuse 
scores (▶ Figure 3); and 3) a BPA to prompt providers to enter an encounter diagnosis (V79.8 
Screen-Mental Dis NEC), resetting the health maintenance screening trigger for another year. This 
last BPA and manual entry of an encounter diagnosis was a workaround because the Epic version 
2010 provided no way to reset the HM for a year based on completion of the flowsheet.

The dynamic flowsheet with structured questions was developed to prompt and record patient-
reported outcomes (▶ Figure 4). The flowsheet begins showing only the 4 initial screen questions 
discussed previously: PHQ-2, AUDIT-1, and a single Prescription Misuse Question. Embedded 
decision support rules evaluate responses to these initial questions (▶ Figure 1). As indicated based 
on cut-off scores, the flowsheet automatically adds additional rows for full screening only as needed. 
For example, the scores for first and second questions of the PHQ-2 were automatically summed 
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and evaluated; if the total was >3, the EHR automatically opened the additional 7 questions of 
PHQ-9 and the first 2 questions of GAD. These flowsheet rows allow the patient responses to be col-
lected in the EHR without transcription from paper. By limiting the initial user interface to 4 ques-
tions and hiding the full PHQ-9, AUDIT-10, and Prescription Misuse 3 follow-up questions, the 
rooming staff were not overwhelmed based on both their input in the design process and by their 
anecdotal report of using the tools in practice.

4.2 Evaluation of CDS tools
Although we did not formally evaluate user experience, anecdotal reviews from nursing staff were 
positive. Of the 866 screening encounters, there were no cases where screening was started using the 
EHR tools and not completed.
▶ Table 2 summarizes the 866 screenings performed subsequent to implementation in the pro-

duction EHR environment. There were 8 encounters in the dataset where the screening was rec-
orded twice in the same visit. In most cases, the RN did an initial screening, and the provider later 
changed the responses based on additional conversation with the patient.
▶ Table 3 includes the patient demographics for the intervention encounters and controls (same 

patients during encounters without screening; matched patients during encounters with screening). 
There were no substantial age or gender differences between screened patients and comparison pa-
tients, indicating that our comparison group was adequately matched.

The overall positive screen rate was 21% (179/866) (▶ Figure 5). Depression screening with 
PHQ-2 accounted for almost 60% of positive screens. Alcohol screening with AUDTI-1 represented 
a quarter of the positive screens, while the prescription misuse question accounted for only 7% of 
the positive response. There were only 15 encounters (11%) with positive screens in 2 of the 3 do-
mains, and no encounters included positive screens in all 3 domains.

Clinical characteristics (prior BH issues on problem list, encounter diagnosis, psychotropic medi-
cation prescription, and referral for BH treatment) and the outcome of the encounters (brief inter-
ventions and referral for treatment) are summarized in ▶ Table 4. In all cases, screening increased 
brief intervention and referral for treatment rates, regardless of the outcome of the screening (posi-
tive or negative).

4.3 Comparisons of screened patients with patients who never received 
screening

Screened patients were more likely to have BH issues documented in past encounters compared 
with control patients who never received screening: prior BH problem list entry (49% v 37%); prior 
BH encounter diagnosis (54% v 42%); prior psychotropic medication prescribed (49% v 38%); and 
prior referral for BH treatment (21% v 13%) (▶ Table 4). Although we are not able to calculate statis-
tical significance, this suggests a bias toward screening patients with prior BH diagnoses.

BH brief interventions and referrals were almost twice as frequent during encounters when pa-
tients were screened compared with encounters for control patients who never received screening: 
BH-related problem list updates (12% v 7%); encounter diagnoses (40% v 19%); psychotropic medi-
cation changes (7% v 2%); and BH referrals (10% v 4%) (▶ Table 4). The increased rates of brief in-
tervention and referral during encounters with screening could reflect higher rates of BH morbidity 
in screened patients and/or could be attributed to the screening process itself as causative.

4.4 Comparisons of screening and non-screening encounters for same 
patients

Screening encounters, whether positive or negative, were approximately twice as likely to result in 
brief interventions and referrals, compared with encounters for the same patient during encounters 
when screening did not occur (▶ Table 4). Problem list updates related to BH happened in 12% of 
screening encounters compared with 6% of non-screening encounters. BH encounter diagnoses 
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were used in 40% of screening encounters but only in 19% of non-screening encounters. BH pre-
scription changes and referrals were more likely after screening (7% and 10%) compared with non-
screening encounters (2% and 1%).

The process of screening – even when negative – seems to increase brief interventions and refer-
rals. Looking at only the patients who had negative screens, screening encounters were associated 
with a roughly two-fold increased intervention rate compared with non-screening encounters for 
the same patient: problem list updates (9% v 6%); use of a BH encounter diagnosis (31% v 19%); BH 
medication adjustment (4% v 2%); and referrals for BH treatment (7% compared with 1%) (▶ Table 
4).

Compared to negative screens, positive screens led to 2–5 times higher rates of clinical interven-
tion: problem list updates (24% v 9%); use of a BH encounter diagnosis (73% v 31%); use of BH 
medication (20% v 4%), and new BH referral (22% v 7%).

5. Discussion
We developed and implemented a behavioral screening system using a CDS tool for the collection 
and reporting of behavioral health data across four primary care practices. There were no clinically 
significant age or gender differences between screened patients and comparison patients (▶ Table 
3). There may have been a selection bias in choosing which patients to screen, as would be expected 
from the non-randomized sampling.

Prior to implementation, nursing staff expressed concern that patients might frequently screen 
positive in 2 or 3 domains, triggering up to 31 questions and response entry. These concerns were 
not realized: none of the patients screened positive in all 3 domains, and only 11% screened positive 
in 2 domains (▶ Figure 5). The overall positive screen rate (positive in any 1 domain) of 21% and the 
predominance of positive alcohol screens were comparable to previous reports [21–25].

Both positive and negative screens were associated with increased provider actions. The process 
of screening appeared to be associated with provider action even with negative screens. These results 
suggest the possibility that the patient experience may not adequately be captured with the work-
flows and tools deployed (tests lack sensitivity). Alternatively, the screening may trigger the patient 
and provider to engage in a richer conversation not fully captured in the screening tools, emphasiz-
ing that while technology is important, it does not necessarily mitigate the importance of a close pa-
tient-provider relationship.

5.1 Limitations
The greatest limitation with this study is the potential for screening bias. This is a convenience 
sample of behavioral health screens, collected by motivated providers, and we cannot suggest the 
sample is representative. The matching of intervention encounters and control patients could have 
been more rigorous. We assumed that a random sample of 850 patients matched on age range and 
gender, from within the same clinic, would produce a cohort with similar comorbidities and social 
determinants of health, but we did not test that assumption. The non-randomized, underpowered 
study design also prevented us from applying the rigorous statistical analysis preferred for evalu-
ations.

The measures used target a limited set of patient problems requiring behavioral risk or assistance. 
Collection of these data is just now systematically being implemented in all target clinics. Decisions 
on this data set were post hoc, not as result of data rules. We do not know the consequence of all 
positives, or how to determine if a prescription re-order is a dose increase if the provider has used 
the free-text SIG field (“take 1 tab daily” to “take 2 tabs daily”) rather than discrete fields. Anecdot-
ally, psychiatric medications are more frequently adjusted using the free-text field due to more 
nuanced dosing instructions. We also cannot comment on the outcomes of physician actions associ-
ated with the screening. Specifically, our definition of Brief Intervention (medication adjustment, 
problem list comments, or encounter diagnosis) is convenient as a computable phenotype, but 
clearly does not meet clinical definition for an intervention. Manual chart audits or audio recordings 
of encounters, possibly combined with natural language processing, would result in better analysis if 
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the encounters could be accomplished with manual auditing or natural language processing of the 
encounter notes or with audio recordings of encounters. This level of analysis was beyond the scope 
of our project. Similarly, we were unable to assess the outcomes of referrals since these encounters 
were almost all conducted outside of the clinical system, in private practices, and not on EHRs.

All data were collected in a single Epic EHR environment, and it may be difficult to reproduce the 
methods in non-Epic EHR systems. In addition, we did not investigate the impact of screening in a 
face-to-face encounter with nursing staff rather than on a paper or electronic interface.

5.2 Future efforts
We are updating the content of the EHR tools in order to leverage more widely-adopted, validated 
questionnaires. We will change the alcohol screening from the AUDIT-1 to the AUDIT-3 and the 
substance abuse screening from the Prescription Misuse Question to a validated screening tool, 
possibly one that combines questions about alcohol, drug, and prescription use [27, 28].

Future efforts need to focus on more systematic sampling strategies across larger sets of patient 
reported data, including randomized sampling as well as universal screening. We also will work on 
minimizing intrusion in practice flow by targeting the set of measures that most represents behavio-
ral risk. Part of the informatics assessment will include user experience metrics. We also plan to col-
lect patient reported outcomes outside the encounter using patient portals, interactive voice re-
sponse, and tablets in the waiting areas; this evaluation will include patient user experience 
measures as well.

We will need systematically engaged and mature data sites to assess generalizability. We have pi-
loted internet collected behavioral risk data beyond anxiety, depression and substance use. Future 
work will allow us richer interpretation of the relationship of positives to health status and medical 
issues.

We are currently programming the screening tool into our Epic EHR to be delivered automati-
cally, sending patients a message to complete annual screening online. Patients with an Epic portal 
will receive an Epic questionnaire with the screening questions. Other patients will be mailed a letter 
using Epic batch letter procedure, with the letter containing a link to a website with the screening 
questions. Results from the online screening will flow back into the EHR via a standard results inter-
face. We are targeting screening of all adult patients 1 week prior to scheduled annual wellness exam.

In the future, for patients who do not access and respond to the measure before the visit, the 
screening tool will be available on a tablet in the waiting room or exam room at the time of the en-
counter, also triggered by CDS rather than staff recall. There is capacity for tablet responses to popu-
late the EHR in real time and file to the same flowsheets as our prior work, allowing us to use the 
same CDS tools. Epic functionality now allows us to have the completed flowsheets activate a silent 
BPA which in turn updates the HM topic, so we can eliminate using the encounter diagnosis codes 
for completing the annual HM screening.

6. Conclusions
This study successfully implemented an EHR-based CDS tool for behavioral health screening using 
a systematic process tested in multiple practices. We demonstrated that implementation in one com-
mercial EHR can support this process, and anecdotally, similar functionality may be possible in 
other current EHRs. Qualitatively, we demonstrated that the embedded screening tool is functional 
and accepted by physicians, patients and used by clinic staff. The workflow makes use of nursing 
staff and automated scoring and recommendations, leaving the PC provider to focus on the treat-
ment plan.

Results suggest that use of these screening tools affects provider behavior and patient care when 
positive and, to a lesser degree, even when negative. Further data need to be collected from larger 
more representative samples to assess consistency of findings. We need to explore other delivery 
methods (e.g., patient portal, web based data collection, or tablets). Patients need to be more in-
volved in determining the use-case design, and CDS algorithms. Addressing and resolving these is-
sues will allow us to understand better how our methodologies might benefit patient outcomes. In 
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addition, further clarification is necessary to understand the observation that negative screens were 
still associated with physician action.

Clinical Relevance
Implementing clinical decision support requires partnerships between EHR managers and clinical 
leaders, and it must account for workflow and content redesign. Access to results of validated beha-
vioral health (BH) screening tools, incorporated into the EHR, increased screening substantially. 
The screening process seems to increase provider documentation of BH problems in the medical 
record and increases access to behavioral care through brief intervention by medication manage-
ment and referrals – even in cases when screening is negative.
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Fig. 1 Clinical workflow and related decision support tools with algorithm logic (in green). Tools include health 
maintenance tool for tracking for periodic service Best Practice Advisory (BPA) alerts (in yellow) and cascading flow-
sheet for documenting BH screening (in blue). Tasks completed by rooming staff (in light gray) and providers (in or-
ange) are tracked in the EHR for research analysis.
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Fig. 2 Alert informs rooming staff (MA, LPN, MA) that BH screening is overdue based on health maintenance (HM) 
status. Entering heart rate triggers the evaluation of the HM status and fires the alert.

Fig. 3 Alerts evaluate the values in the BH screening flowsheets. When encounter provider opens the patient medi-
cal record, an alert makes recommendations based on the screening results.

Fig. 4 Documentation flowsheet for captures responses to BH screening. Flowsheet starts with only 4 required 
questions. Embedded decision support algorithm cascades open additional questions only when initial entries are 
above designated cut-off values.
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Fig. 5 Distribution of positive screens for 179 patients using the behavioral health CDS tools.
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Table 1 Taxonomy of CDS design to support BH screening in a primary care clinic.

CDS #1: Annual Behavioral Health Screening is Overdue

CDS
Functional
Category

Trigger

Input Data

Interventions

Action Steps

CDS #2, 3, 4, 5: Behavioral Health Screen Summary Score and Guided Clinical Recommen-
dation

(1 alert each for depression, anxiety, alcohol, prescription misuse screens)

CDS
Functional
Category

Trigger

Input Data

Interventions

Action Steps

CDS #6: Behavioral Health Screening Completed – Reset Health Maintenance for 1 Year

CDS
Functional
Category

Trigger

Input Data

Interventions

Action Steps

CDS Taxonomy

Act

Risk category/ Assess-
ment

Care experience

Care experience

Display

Request

Acknowledge

CDS Taxonomy

Act

Risk category/Assess-
ment

Care experience

Display

Display

Acknowledge

CDS Taxonomy

Act

System characteristic

Display

Display

Request

Acknowledge

Follow-on user actions

Rooming staff (MA, LPN, RN) enters heart rate in vital signs section 
of EHR

Health Maintenance status for BH screening is “Overdue”

Encounter providers in pilot study (initial) or in Family Medicine/
Primary Care Internal Medicine

Patient age ≥18 years

Pop-up alert for staff that BH screening is “Overdue“

Link to documentation flowsheet for BH screening

Bypass alert (no reason required)

Follow-on user actions

Rooming staff (MA, LPN, RN) enters values in BH screening docu-
mentation flowsheets in EHR

Summary scores of BH screening from flowsheets

Encounter providers in pilot study (initial) or in Family Medicine/
Primary Care Internal Medicine

Pop-up alert for Provider with score of BH screening

Recommendation for clinical intervention based on score of BH 
screening

Receipt or Bypass alert (no reason required)

Follow-on user actions

Rooming staff (MA, LPN, RN) enters values in BH screening docu-
mentation flowsheets in EHR

Any value exists in the BH screening flowsheet (not NULL)

Pop-up alert for Provider that BH screening was performed

Recommendation to add Encounter Diagnosis “V79.8 Screen-men-
tal dis NEC“ in order to reset Health Maintenance for 1 year

Link to Order Set with Encounter Diagnosis code V79.8

Receipt or Bypass alert (no reason required)
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Table 2 Characteristics of clinicians 
using behavioral health screening CDS 
tools.

Credential of clinical staff performing screening

MA

RN

LPN

MD, DO

Other

NP, PA

Total

Clinical setting of screening

Family Medicine

Clinic A

Clinic B

Clinic C

Clinic D

Subtotal

Prim Care Internal Medicine

Clinic E

Subtotal

Total

n

353

 274

 216

 22

1

 0

866

n

 475

 242

 86

 60

 863

n

 3

 3

 866

%

40.76

31.64

24.94

 2.54

 0.12

0.00

100.00

%

 54.85

 27.94

 9.93

 6.93

 99.65

%

 0.35

 0.35

 100.00

Table 3 Characteristics of patients screened with behavioral health CDS tools compared with control patients not 
screened.

Age
(years)

< 18

18–44

45–64

65–74

>74

Total

Sex

Female

Male

Total

Patients Screened

Screen Positive

n

1

67

67

28

16

179

n

100

79

179

%

0.12

7.74

7.74

3.23

1.85

20.67

%

11.55

9.12

20.67

Screen Negative

n

2

209

264

157

55

687

n

407

280

687

%

0.23

24.13

30.48

18.13

6.35

79.33

%

47

32.22

79.33

Subtotal

n

3

276

331

185

71

866

n

507

359

866

%

0.35

31.87

38.22

21.36

8.20

100.00

%

58.55

41.45

100.00

Matched Control Pa-
tients (Not Screened)

n

0

456

257

76

61

850

n

460

390

850

%

0.00

53.65

30.24

8.94

7.18

100.00

%

54.12

45.88

100.00
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