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Abstract: Major depressive disorder affects one in five adults in the United States. While practice
guidelines recommend universal screening for depression in primary care settings, clinical outcomes
suffer in the absence of optimal models to manage those who screen positive for depression. The current
practice of employing additional mental health professionals perpetuates the assumption that primary
care providers (PCP) cannot effectively manage depression, which is not feasible, due to the added
costs and shortage of mental health professionals. We have extended our previous work, which
demonstrated similar treatment outcomes for depression in primary care and psychiatric settings,
using measurement-based care (MBC) by developing a model, called Primary Care First (PCP-First),
that empowers PCPs to effectively manage depression in their patients. This model incorporates health
information technology tools, through an electronic health records (EHR) integrated web-application
and facilitates the following five components: (1) Screening (2) diagnosis (3) treatment selection (4)
treatment implementation and (5) treatment revision. We have implemented this model as part of a
quality improvement project, called VitalSign6, and will measure its success using the Reach, Efficacy,
Adoption, Implementation, and Maintenance (RE-AIM) framework. In this report, we provide the
background and rationale of the PCP-First model and the operationalization of VitalSign6 project.

Keywords: depression; screening; measurement-based care; primary care; mental health

1. Introduction

This report describes the rationale, design, and implementation process of a quality improvement
project called VitalSign6, which has focused on primary care as the initial access point of screening
and treatment of depression. By recognizing, and effectively treating, clinical depression in primary
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care settings, the VitalSign6 project aims to improve access to, and quality of, behavioral healthcare,
especially in minority and/or low income/uninsured patients.

2. What Is the Problem?

Major Depressive Disorder (MDD) is a chronic, often recurrent, and disabling [1,2] condition that
affects 5–10% of adults in the United States every year [3–5]. In primary care, MDD is estimated to
affect 10–14% of patients [6], yet rates of detection are low. By some estimates, over half of the MDD
patients in medical settings go unrecognized [6,7]. For those cases that are diagnosed, treatment is often
delayed, with a median time to treatment initiation of eight years [8]. For those that are treated with
antidepressants, only one out of five receive adequate treatment (at least four visits with a physician in
a 12-month period [4], or prescription of antidepressant medication exceeding the minimum effective
dose for 2 or more months in a 12-month period [9]). The prescription of low doses of antidepressant
medications [10], poor adherence to prescribed medications [11], and high drop-out rates early in
treatment initiation [12] all contribute to poor outcomes in primary care settings. Estimates suggest
only 6% of MDD patients achieve remission with acute-phase treatment [13].

Despite this apparent under-recognition and under-treatment, antidepressants and anxiolytics
are among the most commonly prescribed medications in ambulatory care settings [14]. Additionally,
studies of diagnoses rendered in electronic health records suggest moderate inter-rater reliability
(median kappa below 0.5) with research diagnoses of depression [15]. Furthermore, about a third
of prescriptions for antidepressants are inappropriate, due either to, off-label use, or prescription
without strong scientific evidence, (no psychiatric diagnosis, lack of consideration for drug interactions
and comorbidity) [16–18]. Better outcomes will require better recognition, more accurate diagnoses,
and selection of appropriate medications, adequate dosing, and more persistent treatment that adheres
to evidence-based guidelines.

3. How Is This Problem Being Addressed?

Over the last two decades, several United States Preventive Services Task Force (USPSTF)
and Agency for Healthcare Research and Quality (AHRQ) guidelines have recommended routine
screening for depression among adults in health care settings to address the under-recognition of
depression [19,20]. The Centers for Medicare & Medicaid Services (CMS) have also incentivized the
incorporation of routine depression screening in primary care practices [21]. In response, some health
systems have implemented large-scale formal screening programs [22]. However, screening alone is
not sufficient; restricted access to mental health services due to a severe shortage of providers in the
United States [23] has contributed to the lack of adequate follow-up for those patients who screen
positive for depression.

Poor access to behavioral health resources has led to the development of several models that
provide depression screening along with follow-up care in primary care settings. Among these
initiatives, one of the most studied is the Improving Mood-Promoting Access to Collaborative
Treatment (IMPACT) collaborative care management program [24]. The collaborative care model
involves coordination between a primary care provider, a behavioral health care manager, and a
psychiatrist [25,26]. Other initiatives aimed to address depression in primary care have included (1)
patients completing the 9-item Patient Health Questionnaire (PHQ-9) depression screening tool on
paper and providing the physicians with these completed PHQ-9 questionnaires [27], (2) providers
consulting with psychiatrists [10], (3) case management by health care assistants [28], and (4) screening
followed by consultation (telephone and in-person) with pharmacists, based on published treatment
guidelines [29]. The U.S. Department of Veteran’s Affairs (VA) has also launched large scale initiatives
over the last decade to implement Primary Care—Mental Health Integration (PC-MHI) programs,
which focus on co-location (primary care and psychiatric providers in the same physical location) as
well as the collaborative care model [30,31].
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4. How Have These Efforts Fared?

These efforts have resulted in limited success so far. Depression screening rates continue to
be very low. According to the 2012 U.S. National Ambulatory Medical Care Survey (NAMCS),
depression screening was conducted or ordered during only 1.4% (SE = 0.2%) of all primary care visits
(a decline from 2.3% in 2010 NAMCS) [14]. Furthermore, neither consultation with pharmacists [29] nor
consultation with psychiatrists resulted in improved outcomes as compared to treatment as usual [10].
Additionally, screening patients for depression and providing the screening results to physicians did
not increase the active management of depression by physicians or decrease the depression severity
during a six-month follow-up period [27].

On the other hand, case management by health care assistants, which included structured
assessments of depression severity, support for adherence to medications, and timely feedback to
treatment physicians, was associated with improved adherence and reduced depression severity over
a 12-month follow-up period in a randomized controlled trial [28]. In the VA system, the PC-MHI
program has been associated with higher rates of treatment initiation [32] and continuation [33],
as compared to primary care services alone. In randomized controlled trials, the collaborative care
(IMPACT) model has been shown to result in greater reductions in depressive symptoms, as compared
to usual care, in primary care patients [24,34]. In the 2012 Cochrane review, based on seventy-nine
randomized controlled trials, collaborative care was shown to be superior than usual care in the
improvement of depression over the short, medium, and long-term [35]. However, efforts to implement
collaborative care models in real-world clinical settings have not shown any significant advantage
over usual care. The large-scale Depression Improvement Across Minnesota-Offering a New Direction
(DIAMOND) study, which implemented a collaborative care model in 75 primary care clinics, found
no significant difference in remission rates between clinics providing usual care versus those that
utilized collaborative care [36]. To date, the evidence indicates that while the collaborative care model
is successful in randomized controlled trials, when implemented in real-world settings, it shows no
significant improvement in clinical outcomes. In addition, this model requires additional mental health
staff, entails higher costs, and risks diffusion of responsibility between primary care providers and
mental health professionals. Taken together, these results indicate that current models have not been
effective in improving the process of care delivery for depressed patients in primary care settings.

5. An Alternative Approach

We contend that a systematic approach to tailoring treatment to individuals, using the principles
of measurement-based care (MBC), with treatment algorithms geared toward maximizing symptom
reduction, minimizing side effects, monitoring adherence, and achieving recovery [37] will exceed the
effects of treatment as usual [38] and produce substantially higher rates of remission [39]. This contention
is supported by our prior work that has shown that treatment outcomes are comparable between
primary and psychiatric care settings under pragmatic trial conditions [40,41]. Our Primary Care First
(PCP-First) approach is centered on empowering the patients and providers to initiate a collaborative,
patient-provider partnership, to improve depression treatment in primary care by incorporating the
following activities:

1. Recognition of depression through universal screening.
2. Diagnosis of depression using DSM-5 diagnostic criteria.
3. Selection of appropriate treatment (active surveillance, brief therapy, medication management) based

on more accurate clinical evaluation.
4. Tailored medication delivery using Measurement-Based Care (e.g., optimized, algorithm-based

dosing with decision support/consultation, based on regular, systematic assessment of symptoms,
side-effects, and adherence).

5. Continuation/maintenance phase treatment.
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6. System-level monitoring of adherence to evidence-based treatment recommendations/guidelines via
feedback to clinicians (i.e., clinical decision support, rounds with consulting clinicians, patient
navigation) at the point of care.

Using this approach, the PCP takes primary responsibility for depression care, leveraging the
already established provider-patient relationship, and the provider expertise in evidence-based care
for chronic disorders. Additionally, this approach does not require major changes in roles and may be
more cost-effective by reducing or eliminating the need to hire additional personnel for clinical care.

6. Incorporating Health IT Advances into Depression Care

We believe that advances in health information technology (health-IT) can provide elements
critical for the success of the patient-provider partnership. Over the last two decades, legislative [42],
executive [43], and payor-led [44] efforts have resulted in widespread adoption of electronic health
records (EHR) [45] and collection of personal health records (PHR) [46]. Additionally, implementation
of the Patient Protection and Affordable Care Act (Public Law 111–148) has encouraged the collection
of patient-centered outcomes in clinical practice [47], which is consistent with the experience of other
developed countries that have implemented routine use of outcome measurements in mental health
care [48] and found that patient-reported outcomes were valued as useful by both patients and their
providers [49,50].

The next step to create this empowered patient-physician partnership is to enhance the capacity
of primary care clinics and increase the knowledge base of providers. Due to constraints of time
and financial resources, it is also essential that the need for additional personnel is minimized,
the administrative structure is kept simple, and overall cost savings are attained. Hence, the use
of patient-centered self-report assessments delivered in an electronic format via health-IT can help
minimize cost, reduce provider burden, provide education and self-efficacy in patients through better
recognition of symptoms and change, and enhance patient and provider engagement in treatment.
Further, the pace of introducing these changes may need to be gradual, allowing for a bottom-up
building process that encourages knowledge acquisition and long-lasting cultural change in busy
clinical practices. In Table 1, we have described our alternative approach to what needs to be done and
how to do it, along with some of the commonly faced challenges and potential solutions.
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Table 1. The Primary Care First (PCP)-First Approach to the Treatment of Depression.

Component Clinical Tasks Methods Challenges Potential Solutions

Screening Detect depression Administer PHQ-2

Documented on paper
Document directly in

electronic health record
(EHR)

Results not readily
available to providers

Results routed directly to
providers in EHR

Positive PHQ-2 should be
followed by PHQ-9

Screen automatically
expands to PHQ-9

Repeat screens as
depression is episodic

Negative screens are
re-screened annually

Diagnosis Confirm or rule out
depressive disorder

DSM-5 criteria-driven
diagnostic interview

Lack of comfort with
diagnostic interview

Online and in-person
training

Diagnose based on overall
clinical impression

Use DSM-5 checklist
embedded in EHR

Specialist input needed for
complicated cases

Access to consulting
clinicians and referral

sources

Treatment
Selection

Shared decision-making
options:

� Active surveillance
� Medication
� Psychotherapy
� Exercise

Combination

Provider training and
patient education

Frequent in-person visits
for active surveillance

Remote assessments and
provider review in EHR

Lack of comfort with
prescribing

antidepressants

Online and in-person
training

Limited access to
evidence-based
psychotherapy

Tele-health programs for
psychotherapy

Limited knowledge of
exercise prescription

Consultation with exercise
specialists

Optimize
pharmacotherapy and

psychotherapy

PCPs closely collaborate
with tele-health therapist

Treatment
Implementation

Deliver treatment
Measure outcomes

Assess response

Measurement-Based
Care (MBC)

Assess improvement with
treatment

Validated measures of
symptom and functioning

Limited time for clinician
assessments

Use of self-report
assessments

Poor adherence to
prescribed treatment

Systematically assess
adherence at each visit

Side-effects results in
treatment discontinuation

Systematic assessment of
side effects at each visit

Inability to find previous
paper forms

Easily searchable results in
an electronic format

Unable to visualize
changes over time

Custom reports for
outcomes over time

Patient barriers prevent
consistent follow-up

Implement patient
navigation programs

Treatment
Revision Based on response Clinical Decision

Support System

How to handle
treatment-resistant

depression?

In-person or phone
consultation; refer to

specialist

Table 1 describes the components involved in the implementation of the PCP-First approach along
with commonly faced challenges and potential solutions.

7. Operationalizing Our Approach: Making Screening for Depression the Sixth Vital Sign

To test the feasibility and overall effect of PCP-First in “real-world” primary care settings,
we developed a comprehensive program aimed to increase the number of depressed patients who are
diagnosed, increase the accuracy of those diagnoses, and improve clinical outcomes over time by using
empirically supported interventions. To emphasize the importance of depression assessment and
management, we conceptualized depression as the sixth vital sign and named our project VitalSign6.
The aims of VitalSign6 are as follows:
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1. Routinely and consistently identify patients suffering from depression using self-report
assessments.

2. Accurately diagnose and adequately manage patients who screen positive on self-report
assessments.

3. Improve long-term outcomes for depressed patients as compared to historical controls.

In order to achieve these aims, the PCP-First model is comprised of the following components:

1. Screening
2. Diagnosis
3. Treatment Selection
4. Treatment Implementation
5. Treatment Revision

Each of these components is achieved through the implementation of multiple elements that
are geared towards removing the barriers to care and improving the adoption of evidence-based
practices (see Figure 1). These elements are implemented in a phased manner, with the intent of
maximizing the available resources and increasing the likelihood of successful implementation in the
community setting. Analogous to the management of other chronic diseases, we have established
a stepwise process to achieve the goals, or outcome metrics, associated with these elements, while
engaging the patient in learning how to manage their disease and engaging the provider to deliver
high-quality care. For example, we assessed the impact of the identification of patients suffering
from depression by establishing the rates of screening as well as the rates of positive screens.
We measured the rates of accurate diagnosis and adequate management by using a diagnostic checklist,
as well as follow-up selection by the providers. To assess treatment outcomes, we focus not only
on improvements in symptom severity, treatment adherence, and side effects (which are the core
components of Measurement-Based Care), but also changes in functioning as well as likelihood of
treatment continuation.Pharmaceuticals 2019, 8, x FOR PEER REVIEW 7 of 19 
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Figure 1 describes the elements and goals associated with the successful adoption of the Primary
Care Provider, PCP-First approach in community settings.
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8. Methods

To improve the efficiency of VitalSign6, we have taken advantage of advances in health information
technology (health IT) by creating a tool in which, assessments of symptoms, side-effects, and adherence
are recorded in an easy-to-search format, that providers may use alongside clinical information recorded
in the EHR. Additionally, to integrate information from published literature with clinical information,
along with the models proposed by other chronic illnesses [51], we developed a comprehensive training
program for clinical providers and support staff, that includes training manuals, reading materials,
online training modules, and in-person training sessions. We also offer curbside consultation and
periodic rounding with providers. To individualize the training program and implementation process,
we also developed an extensive set of pre-implementation assessments in order to ensure the program’s
successful integration into the clinic’s existing workflow.

8.1. VitalSign6 Software

VitalSign6 utilizes a point-of-care, web-based software program, VS6, to screen all patients for
depression, using the Patient Health Questionnaire (PHQ)-2, which is available in both English and
Spanish for patients aged 12 and older. For patients who screen positive on the PHQ-2, the VS6
program probes further for additional depressive symptoms using the 9-item version of the PHQ
(PHQ-9) and associated factors (e.g., anxiety, substance use, productivity, etc.). The application includes
a ‘follow-up plan’ page that clinicians use to review results and document diagnoses and treatment
plans. During subsequent follow-up visits, the VS6 software program assists the primary care provider
in monitoring symptoms over time and guides treatment planning and medical decision making using
principles of MBC. For patients who screen negative, the software triggers the need for a re-screen in
one year. The VS6 application is constantly undergoing upgrades and improvements based on clinic
partners’ feedback and the desire to improve efficiency, accuracy, and quality of care.

8.2. Patient Health Record

The assessments from the VS6 software are electronically stored in a protected health information
(PHI) secured fashion in the proprietary database, that is housed within a secured institutional firewall
(similar to the security for EHR) and includes limited demographic information, as well as MBC
assessments. Additionally, users have to set-up an individual profile to access patient health record
with security requirements that are similar to the EHR access. Finally, an audit trail is created that
allows monitoring of individuals who have accessed a given patient’s health record ensuring the
confidentiality of these records.

8.3. Electronic Health Record and Interoperability

The participating clinics, that have electronic health record systems, have agreed to contribute the
data stored in the EHR to the VS6 database. However, the long-term goal of this model would provide
collaborating clinics’ EHRs with the ability to interface with the VS6 software in real-time. As we move
towards this goal, the VS6 application has recently been optimized for integration and interoperability
using SMART on FHIR resources. Specifically, SMART (Substitutable Medical Apps and Reusable
Technology) allows for the development of medical apps that can run on any EHR system. FHIR (Fast
Healthcare Interoperability Resources) uses a modern web-based suite of API technology for user
interface integration, allowing it to facilitate interoperation between disparate health care systems.
Blending the two together, SMART on FHIR allows VS6 to become integrated directly into the EHR user
interface. Now, when using VS6, clinic staff can search for patient data directly in the EHR, eliminating
the need for entering patient data in both systems, which saves time and improves data integrity.
Providers are able to streamline their review of VS6 clinical data from their EHR. Subsequently, this
allows them to reach a diagnosis and to develop a customized treatment plan, based on the clinical
decision support algorithms for depression at the point of care. Using FHIR, which allows for the
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efficient and secure exchange of data between VS6 and the EHR, VS6 is also capable of retrieving patient
diagnoses and medication data directly from the EHR, which allows providers to immediately see any
changes that originate in the EHR, which could impact treatment decisions in VS6. Figure 2 depicts the
SMART on FHIR integration workflow. These technological improvements to the application have the
potential to improve depression treatment and overall patient outcomes.Pharmaceuticals 2019, 8, x FOR PEER REVIEW 9 of 19 
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Figure 2. illustrates the practical application of the SMART (Substitutable Medical Apps and Reusable
Technology) on FHIR (Fast Healthcare Interoperability Resources) technology, which allows VS6 to
become integrated directly into the electronic health record (HER) user interface.

8.4. Remote Patient Assessment

The VS6 application has recently added a new feature, Remote Patient Assessment (RPA), which
allows the patient to complete the assessment instruments for measurement-based care from the
privacy of their home via their own electronic devices (e.g., computer, cell phone) at prescribed intervals
prior to the scheduled office visit. This feature can be enabled/disabled at the clinic and patient level.
In a clinic that has elected to offer RPA, an invitation to participate is presented to the patient as they
complete their measures in VS6. When the patient accepts, they enter their cell phone number and
email address. VS6 immediately sends the patient a “welcome” email with a link to setup their user
profile and password. At the next prescribed assessment date, the patient will receive notification via
email or text message (patients’ selected preference) with a link to the patient portal, at which point
they may log in and complete the measures. The measures are sent to the patient record in VS6 and an
e-mail notification is sent to the clinic to let them know the measures have been completed, along with
a link to the outcome screen for the patient’s measures. Clinical providers can then log in to view the
patient outcomes at their convenience, which allows them to prepare for the patient’s visit ahead of
time and improves clinic workflow efficiency.
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8.5. Selection of Collaborating Clinics

The selection of collaborating clinics, during the first phase of the project, was intended to
maximize the representation of minority and under-served communities. To this end, primary care
clinics, that predominantly serve uninsured or low-income minority populations, were approached to
participate in the project. As part of initial conversations with potential clinic partners, the team clearly
conveys that VitalSign6 is geared towards making the management of depression similar to other
chronic illnesses such as hypertension and diabetes, where the bulk of the treatment is provided by the
primary care providers, and engagement of specialists, like psychiatrists, is limited to difficult-to-treat
or complicated cases. Further discussions are focused around the logistics of implementation, timeline,
expectations from the collaborating clinic, and training and support provided by the VitalSign6

team, thereby placing emphasis on how routine measurements are critical to provide high-quality
evidence-based treatment for patients. As part of site recruitment activities, the team makes a formal
presentation to the clinical providers to highlight the existing gap in care and importance of routine
measurements. This presentation is aimed to generate “buy-in” from the clinical providers, which in
turn will contribute to the successful implementation of the project.

8.6. Implementation of VitalSign6

Implementation is conducted in a phased manner, which includes the following steps. See Figure 3
for more details.

1. Workflow integration assessment, which allows the project team to customize implementation,
based on clinical operations information (number of providers and exam rooms, flow of patients
through the clinic, as well as existing practices for management of chronic illnesses).

2. Depression education and application training for all clinic staff, via in-person and online modules,
including an overview of depression and introduction to MBC.

3. Launch planning, including finalization of workflow and set-up of individual profiles in the VS6

software application.
4. Initiation of screening and MBC implementation with a “Soft Launch”. During the initial 2-week

period, a member of the VitalSign6 team is onsite at the clinic, reviewing training material
with clinic staff, facilitating incorporation of depression screening into the clinic’s workflow,
and ensuring that all clinic staff are comfortable using the VS6 application and administering the
screening. For those patients who screen positive, clinicians are instructed on how to conduct a
clinical interview and document the follow-up plan. During this period and beyond, a consulting
psychologist/psychiatrist on the VitalSign6 team is available to coach the clinicians on how to
manage their depressed patients.
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Figure 3 illustrates the phased approach to the implementation of the VitalSign6 project in a
primary care setting.

8.7. Operationalization of VitalSign6 Components

The VitalSign6 project operationalizes the five core components of the PCP-First model, listed
above, in real-world settings as follows:

1. Screening—The initial screening for all patients is conducted through the VS6 software, with
the two-item Patient Health Questionnaire (PHQ-2), which assesses the two core symptoms of
major depression (sad mood and anhedonia) with items scored from 0–3 (PHQ-2 range: 0–6) [44].
A positive screen on the PHQ-2 is defined as a total score greater than 2 [44]. For those who
screen positive on the PHQ-2, VS6 immediately generates the 9-item Patient Health Questionnaire
(PHQ-9), which assesses for symptoms in all nine domains of a major depressive episode [45].
The standard package of additional assessments that patients receive with a positive PHQ-2
screen include (1) 7-item Generalized Anxiety Disorder (GAD-7) scale, which assesses for
symptoms in seven domains of generalized anxiety disorder [52]; (2) 5-item Altman Self-Rating
Mania Scale (ASRM), which assesses for symptoms of mania [53]; (3) 2-item Physical Activity
Questionnaire, which assesses patient’s level of physical activity [54]; (4) 4-item Pain Frequency,
Intensity, and Burden Scale (P-FIBS), a brief, self-administered measurement of pain frequency,
intensity, and burden [55]; (5) single-item screening question each for alcohol and drug use
disorders [56,57], each designed to screen for current usage patterns that might impact depression
treatment; (6) 6-item Work Productivity and Activity Impairment Questionnaire (WPAI), which
assesses to what extent the patient’s depressive symptoms impacted his/her work attendance and
productivity [58]; and (7) the 16-item Concise Associated Symptoms Tracking—Self-Report Scale
(CAST-SR), which assesses for the five known treatment-emergent symptom domains: Irritability,
anxiety, mania, insomnia, and panic [59,60]. For those with a negative PHQ-2 screen, no further
assessment is mandated. As soon as a patient completes her/his assessment, the results are
immediately available for review by the clinician.

2. Diagnosis—Clinicians have the option to administer optional self-report assessments, available
within VS6, to collect additional information needed to conduct a thorough diagnostic assessment.
For example, in patients with positive PHQ-2 screen, their response to the 9th item of PHQ-9
(“Thoughts that you would be better off dead or of hurting yourself in some way”) is flagged for
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clinicians. Clinicians have the option to administer additional validated instruments for detailed
suicide risk assessments, including the Concise Health Risk Tracking (CHRT) scale [61], which
has been validated in diverse groups of patients with psychiatric disorders [62–64]. Additionally,
clinicians are trained on identifying the risk factors for suicide and on utilizing appropriate triage
pathways based on the resources available. Such an approach is consistent with recommendations
for depression screening in other medical settings, such as in patients with cardiovascular
disease [65]. Also, for patients who screened positive for alcohol or drug use, providers may
wish to administer the 28-item Drug Abuse Screening Test (DAST) [66] or the 24-item Michigan
Alcoholism Screening Test (MAST) [67]. Clinical providers can then utilize the Major Depression
Diagnostic Checklist based on the Diagnostic and Statistical Manual 5th edition (DSM-5), available
within VS6 on the follow-up plan page, to confirm or rule out a diagnosis [68]. Clinicians also
have the option to conduct additional follow-up visit(s) to ensure accurate diagnosis.

3. Treatment Selection—The treatment plan options available to providers include: (1)
pharmacological treatment implemented with MBC; (2) active surveillance by the primary
care clinician with symptomatic monitoring; (3) behavioral treatment, such as psychotherapy, in
primary care setting, through integrated behavioral health providers; (4) exercise; (5) referral to
an external provider for specialty care; or (6) no further follow-up. Additionally, clinicians could
indicate whether the patient refused the prescribed treatment option. Primary care clinicians
are predominantly trained on pharmacotherapy for depression. However, training, as well as
referral resources for other evidence-based treatment for depression, such as psychotherapy and
exercise, are readily available.

4. Treatment Implementation—The adherence of depressed patients to prescribed antidepressant
treatment is measured using the Patient Adherence Questionnaire (PAQ) [69], which is a two-item
self-report instrument administered via VS6. Patients who do not take their prescribed medications
more than 70% of the time are considered non-adherent. For these patients, the instrument
asks them to select the reasons for their non-adherence and these reasons are monitored by
the prescribing clinicians. Prescribing clinicians also monitor medication side-effects, using the
Frequency, Intensity, and Burden of Side Effects Rating (FIBSER) scale [70], which is a three-item,
self-report instrument that assesses the frequency, intensity, and functional impairment, or burden,
of reported side effects. The VS6 application scores the measures and reports the results to the
provider. Based on the score, the side effects are categorized as acceptable, requiring attention,
or unacceptable.

5. Treatment Revision—VitalSign6 provides electronic clinical decision support for
Measurement-Based Care treatment of depression at the point of care. It facilitates the
delivery of personalized care, by using data from self-report measures, completed by the patient
during the visit before being seen by the provider. VitalSign6 sends all of the relevant data points
to its sophisticated logics engine which contains all the intelligence of the best practice treatment
algorithms for treatment of depression. The logics engine uses the patient’s individual measures
data to calculate the most appropriate treatment recommendation specific to the current point
of care.

9. Metrics of Success

The RE-AIM framework is used to assess the impact of VitalSign6 across the following five
factors: Reach (what proportion of the target population participated?), Efficacy (what is the impact
on specified outcome criteria?), Adoption (what proportion of practices/clinicians will adopt this
program?), Implementation (what is the quality/consistency of delivery in real-world settings?) and
Maintenance (to what extent is the program sustained over time?). The metrics associated with each
factor, which are calculated for the project as a whole, as well as for each clinic, are described below.
See Table 2.
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Table 2. The operationalization of RE-AIM framework to measure success of the VitalSign6 project.

Indicator Metric

Reach
Clinician/staff participation Number participating/total number of

clinicians/staff at clinic

Patient participation (screening
rate)

Number screened/total number of unique
patients at clinic

Efficacy Remission rates PHQ-9 score < 5: acute-phase (18 weeks);
long-term (1 year)

Impact on comorbid medical
conditions Exploratory analyses

Adoption Adoption of depression screening
and MBC implementation Semi-structured clinician and staff interviews

Implementation
Completion of MBC measures at

follow-up visits

Number who completed follow-up
measures/total number of patients who were due

for follow-up assessments

Characteristics of patients who do
not return for visits (“lost to care”) Out-reach and semi-structured interviews

Maintenance
Patient-level sustainability Sustained remission over 5 or 10 years

Program-level sustainability Follow-up surveys and semi-structured
interviews

Reach. The reach of VitalSign6 is measured in terms of participation of staff and clinicians at the
participating clinics along with the patients seen at those clinics. The number of staff and clinicians
participating in the project annually constitutes the numerator, and the total number of staff and
clinicians serve as the denominator at each clinic. To evaluate the reach at the patient-level, a screening
rate is calculated with the numerator as the number of patients screened and the denominator as
the number of total patients seen at the clinic. The screening rate is calculated on an annual basis.
A screening rate ≥ 75% is considered the metric of success.

Efficacy. The primary outcome of interest is attainment of symptomatic remission in those
diagnosed with a depressive disorder (MDD, Persistent Depressive Disorder, Adjustment Disorder
with Depressed Mood, Unspecified (i.e., subclinical) Depressive Disorder and initiated in MBC.
The rates of remission are calculated for the acute-phase treatment (18 weeks post treatment-initiation)
as well as for the long-term (after 1 year). Remission rates ≥ 25% are considered as the metric of success.
The efficacy measures also include effects of depression screening and treatment on comorbid medical
conditions by evaluating outcomes, collected as part of routine clinical care. While no formal metrics
have been decided a priori for these outcomes, due to heterogeneity of data collected as part of routine
care, exploratory analyses will be conducted to evaluate whether remission of depression symptoms
improves outcomes of medical comorbidities or vice versa.

Adoption. As VitalSign6 implementation is customized to each clinic for the smooth integration
into the clinic workflow, the members of the study team will conduct semi-structured interviews
with staff and clinicians at each clinic to evaluate the adoption of depression screening and MBC
implementation, in those who screen positive. These interviews will also identify barriers to adoption
and steps taken to overcome those barriers. An initial evaluation of VitalSign6 via semi-structured
interviews with clinicians was conducted, and results indicated that despite barriers, especially those
related to time, the program was successful in improving providers’ knowledge, attitudes, and skills
related depression screening and treatment [71].

Implementation. We evaluate the implementation of the project by calculating how often
depressed patients who were initiated into MBC completed the assessments in VS6 upon return to the
clinic. We will also evaluate the sociodemographic and clinical characteristics of patients who do not
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return for visits and follow-up assessments, once initiated into MBC, through individual interviews
with patients.

Maintenance. The extent to which remission persists over a prolonged period of time (5 or 10
years) will serve as a marker for maintenance of the effects at the individual patient level. At the
program level, follow-up surveys and semi-structured interviews will be conducted to establish the
extent to which universal screening for depression and evidence-based treatment in those who are
diagnosed with depression is sustainable and becomes a part of the clinic’s culture over time.

The Reach, Efficacy, Adoption, Implementation, and Maintenance (RE-AIM) framework was used
to evaluate the impact of the implementation of Primary Care First model in the VitalSign6 project.
PHQ-9 is Patient Health Questionnaire 9-items. MBC is Measurement Based Care, VS6 refers to the
software used in the VitalSign6 project.

10. Discussion

The VitalSign6 project addresses the unmet need of under-identification and under-treatment
of depressive disorders, especially in resource-poor clinics that care for underserved and minority
populations. By conceptualizing depressive disorders as chronic medical conditions and utilizing
health IT advances, this project has the potential to transform “treatment as usual” into evidence-based,
high-quality care in primary care settings. By design, the project’s PCP-First approach does not
add personnel resources beyond those already serving in a clinic. This bare-bones approach can be
augmented by other models of care. For example, clinics participating in the VitalSign6 project have
already implemented mental health navigation [72,73] and behavioral activation teletherapy [74,75].
This approach also offers the potential to add-on research and quality improvement projects.
The accuracy of clinician diagnostic assessments can be ascertained by conducting structured diagnostic
interviews, with independent raters in a subset of the sample, and comparing those to the diagnoses
made by treating clinical providers. The patient self-report assessments, collected as part of the
VitalSign6 project, can also be used as part of longitudinal observational studies [such as UTSW
Depression Cohort: A Longitudinal Study of Depression (NCT NCT02697487, Dallas 2K: A Natural
History Study of Depression (D2K, NCT02919280), and Resilience in Adolescent Development (RAD,
NCT03458936)], along with research-only assessments and collection of biospecimens. The quality
improvement projects include, interventions conducted by VitalSign6 team members as part of UT
Southwestern’s Clinical Safety and Effectiveness course aimed at improving selected participating
clinics’ use of MBC for patients with depression. Additional quality improvement projects include
benchmarking of clinics’ performance against each other.

There are several limitations to the findings from the VitalSign6 project. The generalizability
may be limited, as clinics selected as part of this project predominantly serve minority and un- or
under-insured populations. Furthermore, as self-report measures in the VitalSign6 project are available
only in English and Spanish, the findings of this project are limited to predominantly English and
Spanish speaking populations. Additionally, as data was collected from real-world clinical populations,
the number of assessments were kept to a minimum, thus, limiting detailed diagnostic and functional
assessments. Also, as the screening efforts were focused on identifying patients with depression,
other mental health problems may be missed out. For example, patients with current suicidality who
do not have significant sad or depressed mood or anhedonia may be missed, as we currently do
not offer additional screening assessments in those who screen negative on PHQ-2. Thus, based on
clinical needs, additional screening for suicidality may be added in future [76]. Finally, the frequency
of self-report assessments is limited by patients’ attendance at primary care clinic visits. A greater
uptake of Remote Patient Assessment, via smartphone apps and web-based surveys, can increase the
frequency of data collection and provide greater information about the course of treatment between
clinic visits.

Despite these limitations, the PCP-First model has the potential to reduce the barriers faced by
healthcare systems attempting to improve routine depression screening and follow-up care in primary
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care settings. While the initial outcomes of the VitalSign6 project are discussed in a separate report [77],
there is still much to be learned about how VitalSign6 can continue to evolve, through technology
innovations, augmentation with other models of care, and implementation among diverse clinic models
and patient populations, in order to maximize feasibility, sustainability, and patient outcomes.

Author Contributions: M.H.T. developed the VitalSign6 project including, planning, designing, initiating, and
implementing the program, obtained the funding, and supervised the project overall. M.H.T., M.K.J., A.J.R.,
and T.L.G. formulated the model for the project. M.K.J. wrote the initial draft of the manuscript. F.K. and A.J.R.
provided significant contributions to the manuscript draft. M.K.J., F.K., R.P., S.L., T.L., J.M.T., B.G., C.T., R.K.,
E.W.C. implemented the project on a day-to-day basis. R.P. and B.G. contributed to the design and oversaw the
implementation of VS6 software tools, including those for data collection and analysis. All authors helped shape
the VitalSign6 project and treatment model, and provided critical feedback and edits to the manuscript.

Funding: This research was funded in part by the Center for Depression Research and Clinical Care (CDRC), the
Rees-Jones Foundation, the Meadows Foundation, and the Hersh Foundation.

Acknowledgments: The VitalSign6 program was funded in part by the Center for Depression Research and Clinical
Care (CDRC), the Rees-Jones Foundation, the Meadows Foundation, and the Hersh Foundation. The content is
solely the responsibility of the authors and does not necessarily represent the official views of the various funding
organizations. The Intellectual Property of VitalSign6 belongs to the University of Texas Southwestern Medical
Center (Principal Investigator- Trivedi). All proprietary tools and methods used in VitalSign6 are owned by the
University of Texas Southwestern Medical Center. While there are currently no plans, the University of Texas
Southwestern Medical Center reserves the right to commercialize VitalSign6 in the future. We wish to thank the
participants, families, staff, and colleagues who made this project possible. Finally, Bruce D. Grannemann, M.A.,
sadly died in the course of this project, but his efforts, energy, and dedication were invaluable for the research.

Conflicts of Interest: Trivedi has received research support from NIMH, NIDA, J&J, Janssen Research and
Development LLC; has served as a consultant for Alkermes Inc., Allergan, Arcadia Pharmaceuticals Inc.,
AstraZeneca, Lundbeck, Medscape, MSI Methylation Sciences Inc., Merck, Otsuka America Pharmaceuticals
Inc., and Takeda Pharmaceuticals Inc. Jha has received contract research grant from Acadia Pharmaceutical and
Janssen Research. Rush has received consulting fees from Akili, Brain Resource Inc., Compass Inc., Curbstone
Consultant LLC., Emmes Corp, Holmusk, Inc., Liva-Nova, Sunovion, Takeda USA, Taj Medical; speaking fees from
Liva-Nova; royalties from Guilford Press and the University of Texas Southwestern Medical Center, Dallas, TX.
(for the Inventory of Depressive Symptoms and its derivatives). He is also named co-inventor on two patents: U.S.
Patent No. 7,795,033: Methods to Predict the Outcome of Treatment with Antidepressant Medication, Inventors:
McMahon FJ, Laje G, Manji H, Rush AJ, Paddock S, Wilson AS and U.S. Patent No. 7,906,283: Methods to Identify
Patients at Risk of Developing Adverse Events During Treatment with Antidepressant Medication, Inventors:
McMahon FJ, Laje G, Manji H, Rush AJ, Paddock S. Trombello currently owns stock in Merck and Gilead Sciences
and within the past 36 months previously owned stock in Johnson & Johnson. Greer has received research funding
from NARSAD and contracted research support from Janssen Research & Development, LLC. She has received
honoraria and/or consultant fees from H. Lundbeck A/S and Takeda Pharmaceuticals International, Inc. Clark,
Kinney, Levinson, Lawson, Kahalnik, and Tovian, and Pipes and Grannemann have no conflicts to report.

References

1. Global, regional, and national incidence, prevalence, and years lived with disability for 301 acute and chronic
diseases and injuries in 188 countries, 1990–2013: A systematic analysis for the Global Burden of Disease
Study 2013. Lancet 2015, 386, 743–800. [CrossRef]

2. Vos, T.; Flaxman, A.D.; Naghavi, M.; Lozano, R.; Michaud, C.; Ezzati, M.; Shibuya, K.; Salomon, J.A.;
Abdalla, S.; Aboyans, V.; et al. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and
injuries 1990-2010: A systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012, 380,
2163–2196. [CrossRef]

3. Hasin, D.S.; Goodwin, R.D.; Stinson, F.S.; Grant, B.F. Epidemiology of major depressive disorder: Results
from the National Epidemiologic Survey on Alcoholism and Related Conditions. Arch. Gen. Psychiatry 2005,
62, 1097–1106. [CrossRef] [PubMed]

4. Kessler, R.C.; Berglund, P.; Demler, O.; Jin, R.; Koretz, D.; Merikangas, K.R.; Rush, A.J.; Walters, E.E.; Wang, P.S.
The epidemiology of major depressive disorder: Results from the National Comorbidity Survey Replication
(NCS-R). Jama 2003, 289, 3095–3105. [CrossRef] [PubMed]

5. Hasin, D.S.; Sarvet, A.L.; Meyers, J.L.; Saha, T.D.; Ruan, W.J.; Stohl, M.; Grant, B.F. Epidemiology of Adult
DSM-5 Major Depressive Disorder and Its Specifiers in the United States. JAMA Psychiatry 2018, 75, 336–346.
[CrossRef]

http://dx.doi.org/10.1016/S0140-6736(15)60692-4
http://dx.doi.org/10.1016/S0140-6736(12)61729-2
http://dx.doi.org/10.1001/archpsyc.62.10.1097
http://www.ncbi.nlm.nih.gov/pubmed/16203955
http://dx.doi.org/10.1001/jama.289.23.3095
http://www.ncbi.nlm.nih.gov/pubmed/12813115
http://dx.doi.org/10.1001/jamapsychiatry.2017.4602


Pharmaceuticals 2019, 12, 71 15 of 18

6. Pignone, M.; Gaynes, B.N.; Rushton, J.L.; Mulrow, C.D.; Orleans, C.T.; Whitener, B.L.; Mills, C.; Lohr, K.N. US
Preventive Services Task Force Evidence Syntheses, Formerly Systematic Evidence Reviews. Screening for Depression;
Agency for Healthcare Research and Quality: Rockville, MD, USA, 2002.

7. Coyne, J.C.; Schwenk, T.L.; Fechner-Bates, S. Nondetection of depression by primary care physicians
reconsidered. Gen. Hosp. Psychiatry 1995, 17, 3–12. [CrossRef]

8. Wang, P.S.; Berglund, P.; Olfson, M.; Pincus, H.A.; Wells, K.B.; Kessler, R.C. Failure and delay in initial
treatment contact after first onset of mental disorders in the National Comorbidity Survey Replication.
Arch. Gen. Psychiatry 2005, 62, 603–613. [CrossRef]

9. Young, A.S.; Klap, R.; Sherbourne, C.D.; Wells, K.B. The quality of care for depressive and anxiety disorders
in the united states. Arch. Gen. Psychiatry 2001, 58, 55–61. [CrossRef]

10. Katon, W.; Von Korff, M.; Lin, E.; Bush, T.; Ormel, J. Adequacy and Duration of Antidepressant Treatment in
Primary Care. Med. Care 1992, 30, 67–76. [CrossRef] [PubMed]

11. Pampallona, S.; Bollini, P.; Tibaldi, G.; Kupelnick, B.; Munizza, C. Patient adherence in the treatment of
depression. Br. J. Psychiatry 2002, 180, 104–109. [CrossRef] [PubMed]

12. Warden, D.; Trivedi, M.H.; WHowland, R.; Fava, M. Predictors of Attrition During Initial (Citalopram)
Treatment for Depression: A STAR*D Report. Am. J. Psychiatry 2007, 164, 1189–1197. [CrossRef]

13. Pence, B.W.; O’Donnell, J.K.; Isniewski, S.R.; Davis, L.; Nierenberg, A.A.; Gaynes, B.N.; Zisook, S.; Hollon, S.D.;
Balasubramani, G.K.; Gaynes, B.N. The depression treatment cascade in primary care: A public health
perspective. Curr. Psychiatry. Rep. 2012, 14, 328–335. [CrossRef]

14. U.S. National Ambulatory Medical Care Survey. 2012. Available online: http://www.cdc.gov/nchs/data/ahcd/

namcs_summary/2012_namcs_web_tables.pdf (accessed on 21 June 2016.).
15. Davis, K.A.; Sudlow, C.L.; Hotopf, M. Can mental health diagnoses in administrative data be used for

research? A systematic review of the accuracy of routinely collected diagnoses. BMC Psychiatry 2016, 16, 263.
[CrossRef]

16. Wong, J.; Motulsky, A.; Abrahamowicz, M.; Eguale, T.; Buckeridge, D.L.; Tamblyn, R. Off-label indications
for antidepressants in primary care: Descriptive study of prescriptions from an indication based electronic
prescribing system. BMJ 2017, 356, j603. [CrossRef] [PubMed]

17. Cruickshank, G.; Macgillivray, S.; Bruce, D.; Mather, A.; Matthews, K.; Williams, B. Cross-sectional survey of
patients in receipt of long-term repeat prescriptions for antidepressant drugs in primary care. Ment. Health
Fam. Med. 2008, 5, 105–109.

18. Hiance-Delahaye, A.; de Schongor, F.M.; Lechowski, L.; Teillet, L.; Arvieu, J.J.; Robine, J.M.; Ankri, J.; Herr, M.
Potentially inappropriate prescription of antidepressants in old people: Characteristics, associated factors,
and impact on mortality. Int. Psychogeriatr. 2017, 17, 1–12. [CrossRef]

19. Siu, A.L.; Bibbins-Domingo, K.; Grossman, D.C.; Baumann, L.C.; Davidson, K.W.; Ebell, M.; Garcia, F.A.;
Gillman, M.; Herzstein, J.; Kemper, A.R.; et al. Screening for Depression in Adults: US Preventive Services
Task Force Recommendation Statement. Jama 2016, 315, 380–387. [CrossRef]

20. O’Connor, E.A.; Whitlock, E.P.; Gaynes, B.; Beil, T.L. U.S. Preventive Services Task Force Evidence Syntheses,
Formerly Systematic Evidence Reviews. Screening for Depression in Adults and Older Adults in Primary Care:
An Updated Systematic Review; Agency for Healthcare Research and Quality: Rockville, MD, USA, 2009.

21. Center for Medicare & Medicaid Services. Decision Memo for Screening for Depression in Adults
(CAG-00425N). Available online: https://www.cms.gov/medicare-coverage-database/details/nca-decision-
memo.aspx?NCAId=251 (accessed on 15 January 2018).

22. Flanagan, T.; Avalos, L.A. Perinatal Obstetric Office Depression Screening and Treatment: Implementation in
a Health Care System. Obstet. Gynecol. 2016, 127, 911–915. [CrossRef] [PubMed]

23. Thomas, K.C.; Ellis, A.R.; Konrad, T.R.; Holzer, C.E.; Morrissey, J.P. County-Level Estimates of Mental Health
Professional Shortage in the United States. Psychiatry Serv. 2009, 60, 1323–1328. [CrossRef]

24. Unützer, J.; Katon, W.; Callahan, C.M.; Williams, J.W., Jr.; Hunkeler, E.; Harpole, L.; Hoffing, M.; Della
Penna, R.D.; Noël, P.H.; Lin, E.H.; et al. Collaborative care management of late-life depression in the primary
care setting: A randomized controlled trial. Jama 2002, 288, 2836–2845. [CrossRef] [PubMed]

25. Katon, W.; Von Korff, M.; Lin, E.; Walker, E.; Simon, G.E.; Bush, T.; Robinson, P.; Russo, J. Collaborative
management to achieve treatment guidelines. Impact on depression in primary care. Jama 1995, 273,
1026–1031. [CrossRef]

http://dx.doi.org/10.1016/0163-8343(94)00056-J
http://dx.doi.org/10.1001/archpsyc.62.6.603
http://dx.doi.org/10.1001/archpsyc.58.1.55
http://dx.doi.org/10.1097/00005650-199201000-00007
http://www.ncbi.nlm.nih.gov/pubmed/1729588
http://dx.doi.org/10.1192/bjp.180.2.104
http://www.ncbi.nlm.nih.gov/pubmed/11823317
http://dx.doi.org/10.1176/appi.ajp.2007.06071225
http://dx.doi.org/10.1007/s11920-012-0274-y
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2012_namcs_web_tables.pdf
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2012_namcs_web_tables.pdf
http://dx.doi.org/10.1186/s12888-016-0963-x
http://dx.doi.org/10.1136/bmj.j603
http://www.ncbi.nlm.nih.gov/pubmed/28228380
http://dx.doi.org/10.1017/S1041610217002290
http://dx.doi.org/10.1001/jama.2015.18392
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=251
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=251
http://dx.doi.org/10.1097/AOG.0000000000001395
http://www.ncbi.nlm.nih.gov/pubmed/27054937
http://dx.doi.org/10.1176/ps.2009.60.10.1323
http://dx.doi.org/10.1001/jama.288.22.2836
http://www.ncbi.nlm.nih.gov/pubmed/12472325
http://dx.doi.org/10.1001/jama.1995.03520370068039


Pharmaceuticals 2019, 12, 71 16 of 18

26. Katon, W.; Robinson, P.; Von Korff, M.; Lin, E.; Bush, T.; Ludman, E.; Simon, G.; Walker, E. A multifaceted
intervention to improve treatment of depression in primary care. Arch. Gen. Psychiatry 1996, 53, 924–932.
[CrossRef] [PubMed]

27. Bergus, G.R.; Hartz, A.J.; Noyes, R.; Ward, M.M., Jr.; James, P.A.; Vaughn, T.; Kelley, P.L.; Sinift, S.D.; Bentler, S.;
Tilman, E. The limited effect of screening for depressive symptoms with the PHQ-9 in rural family practices.
J. Rural Health 2005, 21, 303–309. [CrossRef]

28. Gensichen, J.; von Korff, M.; Peitz, M.; Muth, C.; Beyer, M.; Guthlin, C.; Torge, M.; Petersen, J.J.; Rosemann, T.;
König, J.; et al. Case management for depression by health care assistants in small primary care practices:
A cluster randomized trial. Ann. Intern. Med. 2009, 151, 369–378. [CrossRef] [PubMed]

29. Adler, D.A.; Bungay, K.M.; Wilson, I.B.; Pei, Y.; Supran, S.; Peckham, E.; Cynn, D.J.; Rogers, W.H. The impact
of a pharmacist intervention on 6-month outcomes in depressed primary care patients. Gen. Hosp. Psychiatry
2004, 26, 199–209. [CrossRef] [PubMed]

30. Zivin, K.; Pfeiffer, P.N.; Szymanski, B.R.; Valenstein, M.; Post, E.P.; Miller, E.M.; McCarthy, J.F. Initiation of
Primary Care-Mental Health Integration programs in the VA Health System: Associations with psychiatric
diagnoses in primary care. Med. Care 2010, 48, 843–851. [CrossRef]

31. Johnson-Lawrence, V.; Zivin, K.; Szymanski, B.R.; Pfeiffer, P.N.; McCarthy, J.F. VA primary care-mental health
integration: Patient characteristics and receipt of mental health services, 2008–2010. Psychiatry Serv. 2012, 63,
1137–1141. [CrossRef]

32. Szymanski, B.R.; Bohnert, K.M.; Zivin, K.; McCarthy, J.F. Integrated care: Treatment initiation following
positive depression screens. J. Gen. Intern. Med. 2013, 28, 346–352. [CrossRef]

33. Bohnert, K.M.; Pfeiffer, P.N.; Szymanski, B.R.; McCarthy, J.F. Continuation of care following an initial primary
care visit with a mental health diagnosis: Differences by receipt of VHA Primary Care-Mental Health
Integration services. Gen. Hosp. Psychiatry 2013, 35, 66–70. [CrossRef]

34. Richards, D.A.; Hill, J.J.; Gask, L.; Lovell, K.; Chew-Graham, C.; Bower, P.; Cape, J.; Pilling, S.; Araya, R.;
Kessler, D.; et al. Clinical effectiveness of collaborative care for depression in UK primary care (CADET):
Cluster randomised controlled trial. BMJ 2013, 347, f4913. [CrossRef]

35. Archer, J.; Bower, P.; Gilbody, S.; Lovell, K.; Richards, D.; Gask, L.; Dickens, C.; Coventry, P. Collaborative
care for depression and anxiety problems. Cochrane Database Syst. Rev. 2012, 10, Cd006525. [CrossRef]

36. Solberg, L.I.; Crain, A.L.; Maciosek, M.V.; Unutzer, J.; Ohnsorg, K.A.; Beck, A.; Rubenstein, L.; Whitebird, R.R.;
Rossom, R.C.; Pietruszewski, P.B.; et al. A stepped-wedge evaluation of an initiative to spread the collaborative
care model for depression in primary care. Ann. Fam. Med. 2015, 13, 412–420. [CrossRef]

37. Crismon, M.L.; Trivedi, M.; Pigott, T.A.; Rush, A.J.; Hirschfeld, R.M.; Kahn, D.A.; DeBattista, C.; Nelson, J.C.;
Nierenberg, A.A.; Sackeim, H.A.; et al. The Texas Medication Algorithm Project: Report of the Texas
Consensus Conference Panel on Medication Treatment of Major Depressive Disorder. J. Clin. Psychiatry 1999,
60, 142–156. [CrossRef]

38. Trivedi, M.H.; Rush, A.J.; Crismon, M.L.; Kashner, T.M.; Toprac, M.G.; Carmody, T.J.; Key, T.; Biggs, M.M.;
Shores-Wilson, K.; Witte, B.; et al. Clinical results for patients with major depressive disorder in the Texas
Medication Algorithm Project. Arch. Gen. Psychiatry 2004, 61, 669–680. [CrossRef]

39. Guo, T.; Xiang, Y.T.; Xiao, L.; Hu, C.Q.; Chiu, H.F.; Ungvari, G.S.; Correll, C.U.; Lai, K.Y.; Feng, L.; Geng, Y.;
et al. Measurement-Based Care Versus Standard Care for Major Depression: A Randomized Controlled Trial
With Blind Raters. Am. J. Psychiatry 2015, 172, 1004–1013. [CrossRef]

40. Trivedi, M.H.; Rush, A.J.; Wisniewski, S.R.; Nierenberg, A.A.; Warden, D.; Ritz, L.; Norquist, G.;
Howland, R.H.; Lebowitz, B.; McGrath, P.J.; et al. Evaluation of outcomes with citalopram for depression
using measurement-based care in STAR*D: Implications for clinical practice. Am. J. Psychiatry 2006, 163,
28–40. [CrossRef]

41. Gaynes, B.N.; Warden, D.; Trivedi, M.H.; Wisniewski, S.R.; Fava, M.; Rush, A.J. What did STAR*D teach
us? Results from a large-scale, practical, clinical trial for patients with depression. Psychiatry Serv. 2009, 60,
1439–1445. [CrossRef]

42. Stark, P. Congressional intent for the HITECH Act. Am. J. Manag. Care 2010, 16, Sp24-8.
43. Brailer, D.J. Perspective: Presidential leadership and health information technology. Health Aff. 2009, 28,

w392–w398. [CrossRef]
44. Kroenke, K.; Spitzer, R.L.; Williams, J.B.W. The PHQ-9. J. Gen. Intern. Med. 2001, 16, 606–613. [CrossRef]

http://dx.doi.org/10.1001/archpsyc.1996.01830100072009
http://www.ncbi.nlm.nih.gov/pubmed/8857869
http://dx.doi.org/10.1111/j.1748-0361.2005.tb00099.x
http://dx.doi.org/10.7326/0003-4819-151-6-200909150-00001
http://www.ncbi.nlm.nih.gov/pubmed/19755362
http://dx.doi.org/10.1016/j.genhosppsych.2003.08.005
http://www.ncbi.nlm.nih.gov/pubmed/15121348
http://dx.doi.org/10.1097/MLR.0b013e3181e5792b
http://dx.doi.org/10.1176/appi.ps.201100365
http://dx.doi.org/10.1007/s11606-012-2218-y
http://dx.doi.org/10.1016/j.genhosppsych.2012.09.002
http://dx.doi.org/10.1136/bmj.f4913
http://dx.doi.org/10.1002/14651858.CD006525.pub2
http://dx.doi.org/10.1370/afm.1842
http://dx.doi.org/10.4088/JCP.v60n0302
http://dx.doi.org/10.1001/archpsyc.61.7.669
http://dx.doi.org/10.1176/appi.ajp.2015.14050652
http://dx.doi.org/10.1176/appi.ajp.163.1.28
http://dx.doi.org/10.1176/ps.2009.60.11.1439
http://dx.doi.org/10.1377/hlthaff.28.2.w392
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x


Pharmaceuticals 2019, 12, 71 17 of 18

45. Adler-Milstein, J.; DesRoches, C.M.; Furukawa, M.F.; Worzala, C.; Charles, D.; Kralovec, P.; Stalley, S.;
Jha, A.K. More than half of US hospitals have at least a basic EHR, but stage 2 criteria remain challenging for
most. Health Aff. 2014, 33, 1664–1671. [CrossRef] [PubMed]

46. Halamka, J.D.; Mandl, K.D.; Tang, P.C. Early experiences with personal health records. J. Am. Med. Inform.
Assoc. 2008, 15, 1–7. [CrossRef]

47. Protection, P.; Act, A.C. Patient protection and affordable care act. Public Law 2010, 111, 48.
48. Callaly, T.; Hallebone, E.L. Introducing the routine use of outcomes measurement to mental health services.

Aust. Health Rev. Publ. Aust. Hosp. Assoc. 2001, 24, 43–50. [CrossRef]
49. Callaly, T.; Hyland, M.; Coombs, T.; Trauer, T. Routine outcome measurement in public mental health: Results

of a clinician survey. Aust. Health Rev. Publ. Aust. Hosp. Assoc. 2006, 30, 164–173. [CrossRef]
50. Black, J.; Lewis, T.; McIntosh, P.; Callaly, T.; Coombs, T.; Hunter, A.; Moore, L. It’s not that bad: The views of

consumers and carers about routine outcome measurement in mental health. Aust. Health Rev. Publ. Aust.
Hosp. Assoc. 2009, 33, 93–99. [CrossRef]

51. Young, A.S.; Chaney, E.; Shoai, R.; Bonner, L.; Cohen, A.N.; Doebbeling, B.; Dorr, D.; Goldstein, M.K.; Kerr, E.;
Nichol, P. Information technology to support improved care for chronic illness. J. Gen. Intern. Med. 2007, 22,
425–430. [CrossRef] [PubMed]

52. Spitzer, R.L.; Kroenke, K.; Williams, J.W.; Löwe, B. A Brief Measure for Assessing Generalized Anxiety
Disorder: The GAD-7. Arch. Intern. Med. 2006, 166, 1092–1097. [CrossRef]

53. Altman, E.G.; Hedeker, D.; Peterson, J.L.; Davis, J.M. The Altman Self-Rating Mania Scale. Biol. Psychiatry.
1997, 42, 948–955. [CrossRef]

54. Coleman, K.J.; Ngor, E.; Reynolds, K.; Quinn, V.P.; Koebnick, C.; Young, D.R.; Sternfeld, B.; Sallis, R.E. Initial
validation of an exercise vital sign in electronic medical records. Med. Sci. Sports Exerc. 2012, 44, 2071–2076.
[CrossRef]

55. De la Cruz, A.M.; Bernstein, I.H.; Greer, T.L.; Walker, R.; Rethorst, C.D.; Grannemann, B.; Carmody, T.;
Trivedi, M.H. Self-rated measure of pain frequency, intensity, and burden: Psychometric properties of a new
instrument for the assessment of pain. J. Psychiatr. Res. 2014, 59, 155–160. [CrossRef] [PubMed]

56. Smith, P.C.; Schmidt, S.M.; Allensworth-Davies, D.; Saitz, R. Primary care validation of a single-question
alcohol screening test. J. Gen. Intern. Med. 2009, 24, 783–788. [CrossRef] [PubMed]

57. Smith, P.C.; Schmidt, S.M.; Allensworth-Davies, D.; Saitz, R. A single-question screening test for drug use in
primary care. Arch. Intern. Med. 2010, 170, 1155–1160. [CrossRef]

58. Reilly, M.C.; Zbrozek, A.S.; Dukes, E.M. The validity and reproducibility of a work productivity and activity
impairment instrument. Pharmacoeconomics 1993, 4, 353–365. [CrossRef]

59. Trivedi, M.H.; Wisniewski, S.R.; Morris, D.W.; Fava, M.; Kurian, B.T.; Gollan, J.K.; Nierenberg, A.A.;
Warden, D.; Gaynes, B.N.; Luther, J.F.; et al. Concise Associated Symptoms Tracking scale: A brief self-report
and clinician rating of symptoms associated with suicidality. J. Clin. Psychiatry 2011, 72, 765–774. [CrossRef]

60. Jha, M.K.; Minhajuddin, A.; South, C.; Rush, A.J.; Trivedi, M.H. Worsening Anxiety, Irritability, Insomnia, or
Panic Predicts Poorer Antidepressant Treatment Outcomes: Clinical Utility and Validation of the Concise
Associated Symptom Tracking (CAST) Scale. Int. J. Neuropsychopharmacol. 2018, 21, 325–332. [CrossRef]

61. Trivedi, M.H.; Wisniewski, S.R.; Morris, D.W.; Fava, M.; Gollan, J.K.; Warden, D.; Nierenberg, A.A.;
Gaynes, B.N.; Husain, M.M.; Luther, J.F.; et al. Concise Health Risk Tracking scale: A brief self-report and
clinician rating of suicidal risk. J. Clin. Psychiatry 2011, 72, 757–764. [CrossRef]

62. Trombello, J.M.; Killian, M.O.; Grannemann, B.D.; Rush, A.J.; Mayes, T.L.; Parsey, R.V.; McInnis, M.;
Jha, M.K.; Ali, A.; McGrath, P.J.; et al. The Concise Health Risk Tracking-Self Report: Psychometrics within a
placebo-controlled antidepressant trial among depressed outpatients. J. Psychopharmacol. 2019, 33, 185–193.
[CrossRef]

63. Sanchez, K.; Killian, M.O.; Mayes, T.L.; Greer, T.L.; Trombello, J.M.; Lindblad, R.; Grannemann, B.D.;
Carmody, T.J.; Rush, A.J.; Walker, R.; et al. A psychometric evaluation of the Concise Health Risk Tracking
Self-Report (CHRT-SR)-a measure of suicidality-in patients with stimulant use disorder. J. Psychiatr. Res.
2018, 102, 65–71. [CrossRef] [PubMed]

64. Ostacher, M.J.; Nierenberg, A.A.; Rabideau, D.; Reilly-Harrington, N.A.; Sylvia, L.G.; Gold, A.K.; Shesler, L.W.;
Ketter, T.A.; Bowden, C.L.; Calabrese, J.R.; et al. A clinical measure of suicidal ideation, suicidal behavior,
and associated symptoms in bipolar disorder: Psychometric properties of the Concise Health Risk Tracking
Self-Report (CHRT-SR). J. Psychiatr. Res. 2015, 71, 126–133. [CrossRef]

http://dx.doi.org/10.1377/hlthaff.2014.0453
http://www.ncbi.nlm.nih.gov/pubmed/25104826
http://dx.doi.org/10.1197/jamia.M2562
http://dx.doi.org/10.1071/AH010043
http://dx.doi.org/10.1071/AH060164
http://dx.doi.org/10.1071/AH090093
http://dx.doi.org/10.1007/s11606-007-0303-4
http://www.ncbi.nlm.nih.gov/pubmed/18026812
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1016/S0006-3223(96)00548-3
http://dx.doi.org/10.1249/MSS.0b013e3182630ec1
http://dx.doi.org/10.1016/j.jpsychires.2014.08.003
http://www.ncbi.nlm.nih.gov/pubmed/25194231
http://dx.doi.org/10.1007/s11606-009-0928-6
http://www.ncbi.nlm.nih.gov/pubmed/19247718
http://dx.doi.org/10.1001/archinternmed.2010.140
http://dx.doi.org/10.2165/00019053-199304050-00006
http://dx.doi.org/10.4088/JCP.11m06840
http://dx.doi.org/10.1093/ijnp/pyx097
http://dx.doi.org/10.4088/JCP.11m06837
http://dx.doi.org/10.1177/0269881118817156
http://dx.doi.org/10.1016/j.jpsychires.2018.03.012
http://www.ncbi.nlm.nih.gov/pubmed/29626753
http://dx.doi.org/10.1016/j.jpsychires.2015.10.004


Pharmaceuticals 2019, 12, 71 18 of 18

65. Jha, M.K.; Qamar, A.; Vaduganathan, M.; Charney, D.S.; Murrough, J.W. Screening and Management of
Depression in Patients with Cardiovascular Disease: JACC State-of-the-Art Review. J. Am. Coll. Cardiol.
2019, 73, 1827–1845. [CrossRef]

66. Skinner, H.A. The drug abuse screening test. Addict. Behav. 1982, 7, 363–371. [CrossRef]
67. Selzer, M.L. The Michigan Alcoholism Screening Test: The quest for a new diagnostic instrument. Am. J.

Psychiatry. 1971, 127, 1653–1658. [CrossRef]
68. Association, D.-A.P. Diagnostic and Statistical Manual of Mental Disorders; American Psychiatric Publishing:

Arlington, VA, USA, 2013.
69. Warden, D.; Trivedi, M.H.; Carmody, T.; Toups, M.; Zisook, S.; Lesser, I.; Myers, A.; Kurian, K.R.; Morris, D.;

Rush, A.J. Adherence to antidepressant combinations and monotherapy for major depressive disorder:
A CO-MED report of measurement-based care. J. Psychiatry Pract. 2014, 20, 118–132. [CrossRef]

70. Wisniewski, S.R.; Rush, A.J.; Balasubramani, G.K.; Trivedi, M.H.; Nierenberg, A.A. Self-rated global measure
of the frequency, intensity, and burden of side effects. J. Psychiatr. Pract. 2006, 12, 71–79. [CrossRef]

71. Kahalnik, F.; Sanchez, K.; Faria, A.; Grannemann, B.; Jha, M.; Tovian, C.; Clark, E.W.; Levinson, S.; Pipes, R.;
Pederson, M.; et al. Improving the Identification and Treatment of Depression in Low-Income Primary Care Clinics:
A Qualitative Study of Providers in the VitalSign6 Program; International Journal for Quality in Health Care:
Journal of the International Society for Quality in Health Care/ISQua; Oxford University Press: Oxford, UK,
2018.

72. Howe-Martin, L.; Jester, B.; Walker, R.; de la Garza, N.; Jha, M.K.; Tovian, C.; Levinson, S.; Argenbright, K.E.;
Trivedi, M.H. A pilot program for implementing mental health screening, assessment, and navigation in a
community-based cancer center. Psycho-Oncol. 2018, 27, 683. [CrossRef]

73. Howe-Martin, L.; Lawrence, S.L.; Jester, B.; Garza Ndl Benedetto, N.; Benedetto, N.; Mazour, T.; Walker, R.;
Jha, M.; Argenbright, K.E.; Trivedi, M.H. Implementing mental health screening, assessment, and navigation
program in a community-based survivorship program. J. Clin. Oncol. 2017, 35, 36. [CrossRef]

74. Trombello, J.M.; South, C.; Cecil, A.; Sanchez, K.E.; Sanchez, A.C.; Eidelman, S.L.; Mayes, T.L.; Kahalnik, F.;
Tovian, C.; Kennard, B.D.; et al. Efficacy of a Behavioral Activation Teletherapy Intervention to Treat
Depression and Anxiety in Primary Care VitalSign6 Program. Prim. Care Companion CNS Disord. 2017, 19, 5.
[CrossRef]

75. Trombello, J.M.; Trivedi, M.H. E-behavioral Activation in Primary Care for Depression: A Measurement-Based
Remission-Focused Treatment; Dimidjian, S., Ed.; Guilford Press: New York, NY, USA, 2018.

76. Horowitz, L.M.; Snyder, D.; Ludi, E.; Rosenstein, D.L.; Kohn-Godbout, J.; Lee, L.; Cartledge, T.; Farrar, A.;
Pao, M. Ask suicide-screening questions to everyone in medical settings: The asQ’em Quality Improvement
Project. Psychosomatics 2013, 54, 239–247. [CrossRef]

77. Jha, M.K.; Grannemann, B.D.; Clark, E.W.; Levinson, S.; Lawson, T.; Trombello, J. A Structured Approach
for Universal Screening of Depression and Measurement-Based Treatment of Major Depressive Disorder in
Primary Care Clinics. Ann. Fam. Med. 2019, in press.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.jacc.2019.01.041
http://dx.doi.org/10.1016/0306-4603(82)90005-3
http://dx.doi.org/10.1176/ajp.127.12.1653
http://dx.doi.org/10.1097/01.pra.0000445246.46424.fe
http://dx.doi.org/10.1097/00131746-200603000-00002
http://dx.doi.org/10.1002/pon.4418
http://dx.doi.org/10.1200/JCO.2017.35.5_suppl.36
http://dx.doi.org/10.4088/PCC.17m02146
http://dx.doi.org/10.1016/j.psym.2013.01.002
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	What Is the Problem? 
	How Is This Problem Being Addressed? 
	How Have These Efforts Fared? 
	An Alternative Approach 
	Incorporating Health IT Advances into Depression Care 
	Operationalizing Our Approach: Making Screening for Depression the Sixth Vital Sign 
	Methods 
	VitalSign6 Software 
	Patient Health Record 
	Electronic Health Record and Interoperability 
	Remote Patient Assessment 
	Selection of Collaborating Clinics 
	Implementation of VitalSign6 
	Operationalization of VitalSign6 Components 

	Metrics of Success 
	Discussion 
	References

