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Abstract

Registries are fundamental to the success of population health initiatives to improve care and 

outcomes for patients, including those with depression. The purpose of this article is to describe 

the design and clinical implementation of a depression registry as part of a collaborative care for 

depression intervention at 2 large academic outpatient internal medicine practices. The primary 

objective of the registry was to identify and track patients with depression and monitor 

antidepressant therapy. Secondary objectives of the registry were to assist in addressing pay-for-

performance and value-based reimbursement metrics for depression screening and remission. The 

registry design and variables for inclusion in the registry were defined with input from clinicians, 

institutional leadership, and data analysts. For implementation, specific clinical workflows were 

established and responsible team roles were designated.
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Patients with depression often have poor quality of life, high medical costs,1 poor health 

outcomes,2 and high mortality rates, especially when they have comorbid medical illness.3,4 

Depression also is estimated to cost $83 billion annually in the United States alone.5,6 

Despite the known burden of depression, it remains widely undertreated and access to 

specialty care continues to be limited,7,8 with 43% to 60% of depression managed in 

primary care.9 Systematic, population-level interventions based on the Chronic Care Model2 

have been developed to improve care of chronic illnesses in general, and depression 

specifically, in primary care. In the Chronic Care Model, clinic staff and interdisciplinary 

clinicians work together, each with a defined clinic workflow, to provide consistent, reliable, 

and high-quality care.6,10–12
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The best-studied collaborative care model, Collaborative Care for Depression (CCD),11 is 

based on the Chronic Care Model. In the CCD model, a care manager works closely with a 

mental health specialist and primary care providers (PCPs) to manage a population of 

patients with depression.6,13 The care manager systematically tracks patients’ depression 

symptoms and utilizes treatment protocols to treat patients based on their symptoms. Such 

CCD interventions have demonstrated improved remission rates and are now considered the 

standard of care.10,11,14,15 As a result, the Centers for Medicare & Medicaid Services (CMS) 

has incentivized the use of collaborative care models with value-based reimbursement 

metrics for depression remission.

Registries are supportive information systems critical to organizing patient data, 

systematizing care delivery, and tracking patient health outcomes.16,17 They are fundamental 

to the success of CCD interventions and other population health initiatives. Registries 

aggregate sets of digitized patient data and trend patient characteristics over time to allow for 

identification of patients with a particular indication, such as uncontrolled depression.18 

Ideally, a registry is integrated into an electronic health record (EHR) in order to automate 

the sorting and identification of patient subgroups.19 EHR-based registries can reduce the 

workload on providers, who are often overburdened and underresourced.6 However, there is 

limited literature describing the design, implementation, or use of a registry for depression 

management. Faced with a growing population of patients, there is a critical need to 

disseminate information about the design and implementation of registries for patients with 

depression.

This article discusses the design and clinical implementation of a depression registry as part 

of a CCD intervention at 2 large academic outpatient internal medicine practices.

Methods

The study team designed and implemented an automated electronic registry integrated with 

an EHR to identify and manage patients with depression in the context of a CCD 

intervention at 2 large academic internal medicine clinics. The goal of the registry was to 

identify and track patients with depression to improve depression symptom severity and 

outcomes, including remission and medication safety During the registry design process, the 

team iteratively applied lessons learned from the design and implementation of other 

registries including secured leadership, financial and resource support, registry validation 

and testing for usability, and designated individuals to drive the project.20

Part I: Registry Design and Validation

First, the study team defined key inclusion and exclusion criteria for the registry and 

characteristics of patients and their care that would assist in identifying, prioritizing, and 

tracking the population and outcomes. A series of chart reviews were conducted for patients 

with depression to ensure the registry variables were comprehensive and representative of 

the intended population. Table 1 describes the inclusion criteria and the variables included in 

the registry. The Patient Health Questionnaire (PHQ-9), a validated instrument to diagnose 

and quantify the severity of depression,21 was used to track depression symptoms in the 

registry. The PHQ-9 and the abbreviated PHQ-2 are used in standard clinical practice and by 
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CMS and value-based reimbursement metrics to measure depression severity and remission.
22,23 To facilitate identification, prioritization, and tracking of patients, the registry was 

designed to be sortable and downloadable in an Excel format from the EHR. Because the 

registry was designed to be both automated and classifiable, minimal exclusion criteria were 

applied to maintain its adaptability to measure other depression screening and management 

practices.

The critical need for a detailed data dictionary—a list of defined sorting terms, including the 

origins of data elements and their intended clinical applicability—was identified early in the 

process of designing the registry and working with the data analyst. The data dictionary 

facilitated transparency and communication between the clinicians and data analyst and 

served as an ongoing resource when questions arose about the data source.12 It also bridged 

the disparate knowledge of the data analyst and clinicians, facilitating collection of the 

correct data elements to address clinical needs. Using the data dictionary to understand the 

nuances and origins of specific data elements collected proved critical to the meaningful 

design of the registry.

Multiple Plan-Do-Study-Act (PDSA) validation cycles were performed to ensure that the 

registry was complete and accurate. Each cycle consisted of a series of chart reviews to 

verify the fidelity of data pulled into the registry from the EHR, including PHQ-9 scores and 

dates, antidepressant medication regimens, diagnoses, and mental health appointments. 

PDSA cycles were completed until no further concerns or inconsistencies were identified. 

The completeness of the registry also was assessed by soliciting from physician leadership 

the identity of patients with depression and confirming their presence in the registry when 

appropriate.

The university’s multispecialty group practice provided operational and administrative 

support to build the registry within the health system’s EHR (EPIC; Epic Systems 

Corporation, Verona, Wisconsin). Although implementation of the registry was planned 

specifically for 2 academic internal medicine clinics with the CCD intervention, the registry 

was designed to serve primary care clinics across the health system and to be readily 

accessible to a broad range of clinicians and appropriate staff members. As such, the registry 

generated a weekly report specific to each primary care practice across the health system, 

accessible to download directly from the EHR by the CCD intervention team, primary care 

practice leadership, clinicians, and designated staff members.

Although the priority of the registry was to improve the quality of care and outcomes for 

patients with depression, value-based reimbursement metrics related to depression screening 

and management also were considered. Despite financial incentives to perform well on these 

metrics and penalties for poor performance, the study team prioritized quality of care when 

designing and implementing the registry, realizing the need to ensure the registry was 

adaptable to evolving business needs and changes in evidence-based practices.
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Part II: Clinical Implementation Plan

The registry facilitated identification and tracking of 2 cohorts of patients for the CCD 

intervention: patients with uncontrolled depression and patients with depression who were 

prescribed a new or increased dose of an antidepressant.

Patients With Uncontrolled Depression.—The registry was core to a systematic 

process of identifying patients with uncontrolled depression and served to track patient 

progress and monitor outcomes of depression severity and remission. Patients with 

uncontrolled depression were identified from the registry to facilitate focused and proactive 

outreach to optimize management. The registry was screened for patients every 2 weeks by 

designated clinic staff. Uncontrolled depression was defined as a PHQ-9 score ≥10. Patients 

with a diagnosis of bipolar or personality disorder were excluded from this outreach, given 

management of depressive symptoms is different and ideally managed by specialty care. For 

eligible patients, clinic staff pended an electronic referral order within the EHR asking the 

PCP to refer the patient to the CCD intervention. If the pended referral was accepted by the 

PCP, patients with uncontrolled depression were managed by the CCD intervention team. 

PCPs were still able to adjust antidepressants as usual for patients referred to the CCD. This 

workflow is illustrated in Figure 1. Of note, PCPs also could bypass the pended referral 

process and proactively refer patients deemed fit for the CCD.

Patients With Depression Who Were Prescribed a New or Increased Dose of 
an Antidepressant.—Patients with depression who were prescribed a new or increased 

dose of an antidepressant were identified from the registry to facilitate monitoring via 

telephone from the CCD team within 1 to 2 weeks after the change, regardless of referral. 

The registry was screened for patients every week by designated clinic staff to identify 

patients needing a call. Patients needing a call had (1) a diagnosis of depression or PHQ-9 

score >9, (2) a new antidepressant initiated or an increased dose of an antidepressant, and (3) 

the antidepressant was prescribed by a PCP from one of the 2 clinics or by the CCD team. 

Antidepressants prescribed by an outside provider were deemed to be managed outside of 

the clinic. Calls assessed and mitigated medication adherence and evaluated for possible 

adverse effects, including suicidality.

Outcomes collected included reach, defined as the number of referrals and patient calls; 

referrals, defined as the number of referrals pended and whether they were accepted, 

rejected, or remained pending; and antidepressant follow-up calls, defined as the number of 

patients meeting criteria for a call and successful call attempts.

Results

The design, validation, and technical build of the registry occurred over the period of 1 year. 

The registry was validated by comparing the data within the registry with medical records 

from ~75 patients over 11 iterations.

Parallel to the design and validation of the registry, clinical workflows for the registry 

implementation were defined. The registry was successfully built within the EHR to meet 
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the predefined specifications (variables and functionalities) and implemented as planned into 

clinical workflows.

The registry identified 4975 patients with a diagnosis of depression or a positive PHQ-9 

suggestive of a diagnosis of depression. Of these patients, 582 had a PHQ-9 ≥10, and thus 

were eligible to have a referral pended for the CCD intervention. Furthermore, 3368 patients 

(67.7%) with depression did not have a documented PHQ-9 completed in the past 12 

months. Figure 2 displays the types of patients identified by the registry and anecdotal 

descriptions of patients with a diagnosis of depression who did not have a PHQ-9 in the last 

12 months.

During the first 15 months of registry implementation, 146 patients with uncontrolled 

depression were identified from the registry and had referrals pended. Of these patients, 58% 

(84 of 146) of patient referrals to the CCD intervention were approved by PCPs; 40% of the 

referrals were left pending.

During the same 15 months, there were 750 instances of patients with depression who were 

prescribed a new or increased dose of an antidepressant, about which the CCD team 

attempted to call. After a maximum of 2 phone call attempts, 62% of patients were 

successfully contacted by the CCD team.

Discussion

A depression registry was designed and implemented into the clinical workflows of 2 

internal medicine clinics with a CCD intervention to improve depression remission and 

outcomes. The registry was foundational for the CCD to identify and track patients with 

depression and monitor antidepressant therapy The registry also was designed to assist in 

addressing CMS and other value-based reimbursement metrics for depression screening and 

remission. Although the registry was developed for specific collaborative care for depression 

interventions, many other interventions in primary care are dependent on registries. The 

study depression registry design and implementation process can be used by others who seek 

to implement a registry to support collaborative care for depression interventions in primary 

care. Identification of clear objectives for the registry and defining specific clinical 

workflows for its use with designated and responsible team roles were key to the registry’s 

successful implementation. Furthermore, the combined effort, support and input from PCPs, 

leadership, and data analysts were critical to the success of the registry.

Because of the registry, the study team was able to implement proactive interventions to 

optimize care for patients with depression and identify care gaps in the current process. 

Identification of patients who had an antidepressant initiated or intensified facilitated follow-

up telephone calls to monitor safety and efficacy As previously published, 40% of these 

phone calls resulted in interventions to optimize efficacy or safety, including suicidal 

ideation, nonadherence, and adverse effects24 Although CCD referral and management of 

patients with uncontrolled depression is still ongoing, many patients have been proactively 

outreached as a result of the registry. Although some CCD referrals are left pending, this 

does not reflect quality of PCP care provided, but rather could simply reflect PCPs’ desire to 
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manage their patients or desire to consider the referral at a later time. Left pending means 

care continued as usual with no change and PCPs would continue to manage depression per 

usual care in this clinic. Patients with pending orders had no change in their care; however, 

per PCP stakeholders’ request, PCPs retained the ability to opt patients in to the CCD at a 

later time. With any new clinical service, change management principles must be followed to 

ensure success of the change, including stakeholder buy-in. In this instance, PCP 

stakeholders expressed the need to have a voice and the decision of whether or not to opt in.

Finally, as a result of the registry, a large portion of patients were identified who had 

diagnoses of depression but who had not had a documented PHQ-9 in the past 12 months, 

which points to a gap in care or a faulty process. As a result, this has led to quality 

improvement efforts to understand why patients with depression do not have PHQ-9 scores 

documented at least annually. These quality improvement efforts are hoped to lead to 

corrective action and evaluation of the impact via the registry.

Lessons Learned

Many lessons have been learned throughout this process that can be applied to future 

registry design and implementation efforts. Although the value-based reimbursement metrics 

are a step forward in holding providers accountable for providing evidence-based and 

quality care for patients with depression, there are limitations in the clinical applicability of 

the current set of metrics, which likely will be refined and change over time. For example, 

the CMS depression remission metric requires that a patient’s follow-up PHQ-9 must be 

administered within 11 to 13 months after the initially elevated PHQ-9. This depression 

remission metric lacks clinical practicality, given fulfilling the metric would not necessarily 

influence follow-up treatment or screening (eg, a patient was diagnostically in remission at 

month 10 after the initial PHQ-9). Nonetheless, the registry was designed to allow 

monitoring of progress with the current set of value-based reimbursement metrics, while 

prioritizing evidence-based metrics for depression management and anticipating changes in 

evidence-based and value-based reimbursement metrics over time. Adaptability of the 

registry to support ever-changing evidence-based management practices and value-based 

reimbursement metrics for depression challenged the study team to think more broadly about 

what variables should be included in the registry design.

A high-priority next step to improve the registry is to define clear workflows and designate 

responsible staff to track patients once they are enrolled in the CCD. A systematic process of 

screening and outreach to patients with depression who are lost to follow-up (eg, missed 

visits) would advance the ability to improve clinical outcomes for patients with depression 

and potentially reveal further areas for quality improvement.

Limitations of the Registry

As with any automated registry, the study registry is dependent on clinicians to document 

clinical care within the EHR accurately, consistently, and completely. The information 

contained in the registry is subject to human error of inaccuracies and omission of 

documentation. Furthermore, other institutions may not be able to implement the registry 

into clinical workflows in the same way as was done in this study if they do not have a 
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systematic process of screening and monitoring using validated tools, such as the PHQ-9, 

captured as discrete variables in the EHR. In the present instance, the study team relied on 

PHQ-9 scores to determine if a patient had uncontrolled depression, which was only 

possible because of past initiatives to standardize PHQ-9 use and documentation as a 

discrete variable within the EHR. However, for institutions without a systematic depression 

screening and monitoring process, the registry could be used to identify this gap in care and 

monitor progress toward accomplishing this process change.

Conclusion

A registry was designed and implemented to identify patients in primary care who need 

monitoring or intensification of depression therapy and follow-up of antidepressant 

medication changes. The designation of key team roles, the creation of a meaningful data 

dictionary, and the definition of clinically applicable objectives and workflows were central 

to the success of the registry and its implementation.
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Figure 1. 
Abbreviated flow diagram of the registry implementation process. CCD, collaborative care 

for depression; PHQ, Patient Health Questionnaire.
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Figure 2. 
Registry patient population and description of patients without recent PHQ-9. PHQ, Patient 

Health Questionnaire.
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