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Abstract

Objective—To present the design of the Bypassing the Blues (BtB) study to examine the impact 

of a collaborative care strategy for treating depression among patients with cardiac disease. 

Coronary artery bypass graft (CABG) surgery is one of the most common and costly medical 

procedures performed in the US. Up to half of post-CABG patients report depressive symptoms, 

and they are more likely to experience poorer health-related quality of life (HRQoL), worse 

functional status, continued chest pains, and higher risk of cardiovascular morbidity independent 

of cardiac status, medical comorbidity, and the extent of bypass surgery.

Methods—BtB was designed to enroll 450 post-CABG patients from eight Pittsburgh-area 

hospitals including: (1) 300 patients who expressed mood symptoms preceding discharge and at 2 

weeks post hospitalization (Patient Health Questionnaire (PHQ-9) ≥10); and (2) 150 patients who 

served as nondepressed controls (PHQ-9 <5). Depressed patients were randomized to either an 8-

month course of nurse-delivered telephone-based collaborative care supervised by a psychiatrist 

and primary care expert, or to their physicians’ “usual care.” The primary hypothesis will test 

whether the intervention can produce an effect size of ≥0.5 improvement in HRQoL at 8 months 

post CABG, as measured by the SF-36 Mental Component Summary score. Secondary hypotheses 

will examine the impact of our intervention on mood symptoms, cardiovascular morbidity, 

employment, health services utilization, and treatment costs.

Results—Not applicable.

Conclusions—This effectiveness trial will provide crucial information on the impact of a 

widely generalizable evidence-based collaborative care strategy for treating depressed patients 

with cardiac disease.
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INTRODUCTION

Coronary artery bypass graft (CABG) surgery is one of the most common and costly 

medical procedures performed in the US with >400,000 surgeries performed annually (1) at 

an average charge of approximately $60,000. Its main indications are the relief of angina 

and improvement in quality of life, and it clearly benefits most patients. However, up to half 

of post-CABG patients report depressive symptoms in the perioperative period, and they are 

more likely to experience poorer health-related quality of life (HRQoL), worse functional 

status, and continued chest pains. They also are at higher risk of rehospitalization and death 

after the procedure independent of cardiac status, medical comorbidity, the extent of bypass 

surgery, and despite a satisfactory surgical result (2–5).

The exact mechanism whereby depression affects post-CABG outcomes is currently 

unknown and is likely multifactorial (6–8). Nevertheless, interventions to detect and then 

effectively manage depression in cardiac populations are of great interest because depression 

is a treatable determinant of HRQoL. Improving HRQoL is a key indication for CABG 

surgery. Safe and effective treatments for depression of low cardiovascular toxicity are 

available (6), and proven delivery care approaches within organized healthcare systems exist 

(9), even for patients with chronic medical conditions (10–12). Nevertheless, the optimal 

time to assess, implement, and provide depression treatment after a cardiac event remains 

unknown as elevated mood symptoms post cardiac events may spontaneously remit (13–18), 

overlap with symptoms of the underlying medical or surgical condition (e.g., fatigue, 

sleeplessness), or manifest weeks after the cardiac event (15–18).

Several randomized trials of depression interventions in cardiac populations have been 

conducted (13,14,19,20); yet, none addressed post-CABG depression or utilized the 

“collaborative care” approach recently endorsed by a National Heart Lung Blood Institute 

(NHLBI) expert consensus panel (8). Unlike the Sertraline Antidepressant Heart Attack 

Randomized Trial (SADHART) (14) intervention for depressed patients with post 

myocardial infarction (MI) that relied on a single antidepressant, or the Enhancing Recovery 

in Coronary Heart Disease Patients (ENRICHD) (13,21) and Cardiac Randomized 

Evaluation of Antidepressant and Psychotherapy Efficacy (CREATE) (20) trials that used a 

single antidepressant in combination with a counseling modality for treating depressed post-

MI and coronary artery disease (CAD) patients, respectively, collaborative care emphasizes 

a more flexible real-world treatment “package” (22). It includes active, sustained follow-up 

by a nurse or other nonphysician allied health professional “care manager” who adheres to 

an evidence-based treatment protocol and—in a critical distinction with earlier depression 

treatment trials in patients with cardiac disease—routinely communicates treatment 

recommendations with patient’s primary care physicians (PCPs) and with a mental health 

specialist (MHS) when indicated (23,24). These care managers also support patients with the 
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time and frequency of contacts necessary—often by telephone—to educate them about their 

condition, assess treatment preferences, teach self-management techniques, proactively 

monitor patients’ therapeutic response, suggest adjustments in care consistent with the 

patient’s treatment history, preferences, and insurance restrictions, and bridge transitions 

between various clinical settings (e.g., inpatient, outpatient, rehabilitation) and providers.

A recent meta-analysis of 37 randomized trials of collaborative care for depressed primary 

care patients reported a pooled effect size (ES) of 0.25 (95% Confidence Interval = 0.18–

0.32) on mood symptoms (9), similar to the ES obtained from more intensive forms of face-

to-face psychotherapy (25), of antidepressant pharmacotherapy (26,27), and observed in the 

ENRICHD, SADHART, and CREATE trials. Clinical trials have also demonstrated the 

effectiveness of collaborative care at improving clinical outcomes post MI (28), among 

patients with congestive heart failure (29), diabetes (11), and other general medical 

conditions (30), and at a lower total cost of care (29,31), particularly among the more 

severely ill (30), and even outside the framework of a trial (32).

Study Overview

The NHLBI-funded Bypassing the Blues (BtB) trial is the first to examine the effectiveness 

of collaborative care at treating post-CABG depression or depression in any other cardiac 

population. It was designed to enroll 450 post-CABG patients from eight Pittsburgh-area 

hospitals including: (1) 300 patients who express mood symptoms before discharge and at 2 

weeks post hospitalization (Patient Health Questionnaire (PHQ-9) ≥10); and (2) 150 patients 

who serve as nondepressed controls (PHQ-9 <5) to facilitate comparisons with depressed 

study patients and help identify the optimal timing and subgroups to screen for post-CABG 

depression (Figure 1). To maximize both the external and internal validity of our study, we 

applied standardized patient inclusion criteria, random assignment of patients, blinded 

assessments of clinical outcomes, standardized implementation of our treatment protocol 

across multiple recruitment sites, and included patients covered by a variety of insurance 

plans.

Our primary hypothesis will test whether telephone-based collaborative care for depression 

can produce at least a clinically meaningful 0.5 ES improvement in HRQoL at 8 months 

post surgery, as measured by the SF-36 Mental Component Summary (MCS) score (33), 

compared with patients who received their doctors’ “usual care” for depression. To promote 

uptake of our treatment strategy if proven effective, BtB will also examine the impact of 

treating post-CABG depression on a broad range of outcomes including cardiovascular 

morbidity, employment, health services utilization, and healthcare costs. Moreover, our 

depressed “usual care” and nondepressed “control” cohorts will help identify the natural 

course of post-CABG mood symptoms and the optimal time to screen these patients for 

depression.

Patient Recruitment

Study Hospitals—To promote the generalizability of our findings, we screened post-

CABG patients for depression at eight Pittsburgh-area hospitals including two university-
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affiliated teaching hospitals, five community hospitals, and a Veterans Administration 

Medical Center.

To encourage subject recruitment, we identified a thoracic surgeon or cardiologist at each 

study hospital to serve as the site’s principal investigator. We also contacted other thoracic 

surgeons, cardiologists, nursing staff, and cardiac rehabilitation specialists at each hospital 

to: (1) introduce our nurse-recruiters; (2) deliver educational in-service and grand rounds 

presentations about the links between depression and cardiovascular morbidity and the 

significance of our study; and (3) establish collaborative relationships. Before initiating 

recruitment, we also developed press releases and newsletter articles to familiarize hospital 

staff with our study, and we created a series of Institutional Review Board-approved wall 

posters and brochures to inform physicians, hospital staff, patients, and their families about 

the impact of depression on cardiovascular disease and our study.

Patient Identification

Recruiting patients into the BtB protocol required that we evaluate a potential patient’s 

eligibility on several diagnostic and clinical criteria in a manner that minimally burdened the 

individual and hospital personnel. It did not depend on physician recognition of the patient’s 

depressive disorder.

As the psychological and physical symptoms of depression overlap with the post-CABG 

state and comorbid physical illness, diagnosing depression in medically ill populations can 

be challenging. Perioperative elevations in depressive symptoms often remit spontaneously 

post CABG and may be due to the short-term effects of surgery or hospitalization 

(15,17,18,34,35). Yet, if symptoms due to surgery or physical illness are attributed to 

depression (e.g., fatigue), then we may falsely label patients as depressed, inappropriately 

enroll them into our study, and potentially provide unnecessary treatment. However, if their 

symptoms are misattributed to a concurrent physical illness, effective depression treatment 

may be withheld.

The most common strategies used to diagnose psychiatric disorders in physically ill patients 

are the “inclusive,” “etiologic,” and “substitutive” approaches (36,37), and they generally 

produce similar prevalence rates for major depression (38). We applied the “etiologic” 

approach which counts symptoms toward a depression diagnosis unless they are clearly and 

fully accounted for by a general medical condition in accordance with Diagnostic and 

Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) criteria. Accordingly, we 

trained our nurse-recruiters to probe further when a patient acknowledged fatigue, difficulty 

concentrating, or appetite and sleep disturbances that may be related to the bypass surgery 

itself or to another medical condition.

Regarding the optimal time to screen for depression, we attempted to screen patients for 

mood symptoms just before CABG in our pilot work (39). However, this strategy produced 

an inadequate enrollment rate as many patients were admitted to the hospital early on the 

morning of their surgery, were transferred the preceding evening from another institution, 

and/or the procedure was performed on an emergency basis. We also considered screening 

after hospital discharge. However, this would have required patients to return to the hospital 
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or to our study offices to provide written consent for trial enrollment. Ultimately, we 

decided to screen post-CABG patients before hospital discharge and then confirm their 

elevated mood symptoms via telephone 2 weeks later (Figure 1). This strategy: (1) 

facilitated collection of signed informed consent; (2) created the potential for post-CABG 

depression screening to become integral to the discharge planning process; and (3) provided 

an opportunity for developing substantial rapport between the nurse-recruiter, the patient, 

and possibly a family member who could promote study enrollment and retention.

Patient Screening and Consent Process

Each nurse-recruiter utilized a password-protected Tablet PC laptop (Toshiba M200, Tokyo, 

Japan) to record patient responses at the bedside into formatted data entry questionnaires 

(Microsoft Access). The forms guided the recruiter through our enrollment procedure, using 

skip patterns, dialogue-box prompts, and other error checking routines. Later, we transferred 

data from the Tablet PC into our trial’s paperless data management system via password-

protected USB jump-drives.

Our nurse-recruiters approached physicians, nurses, cardiac rehabilitation personnel, and 

other staff who had routine clinical contact with post-CABG patients to inquire if they were 

caring for any medically stable patients who were at a minimum of 2 days post surgery. In 

keeping with the Health Insurance Portability and Accountability Act, our recruiters asked 

these hospital personnel to discuss our research project with their potentially eligible 

patients and then obtain patient agreement to release their names and room numbers. If the 

patient agreed, the nurse-recruiter approached him/her, explained our study screening 

procedure, and sought the patient’s signed informed consent. We used the two-item PHQ-2 

(40,41) to screen patients for depression and considered an affirmative answer to either item 

as a positive screen (90% sensitivity) (40).

Depressed Trial Cohort

If the patient screened positive for mood symptoms and met a preliminary review of our 

inpatient protocol-eligibility criteria (Table 1), the recruiter administered the Folstein Mini-

Mental Status Exam (MMSE) (42). We required an MMSE score of ≥24 to ensure that each 

patient was mentally competent to provide informed consent and reliable responses to our 

assessment instruments. Patients using an antidepressant medication at the time of hospital 

admission or post surgery were eligible to participate, provided they met all other protocol-

eligibility criteria. On confirmation of these criteria, our study nurse sought the patient’s 

signed consent to enroll in the clinical trial.

All PHQ-2 positive patients received their doctors’ “usual” post discharge medical care. We 

also encouraged patients during and post hospitalization via a mailed letter sent to them and 

to their PCP that the patient seek follow-up for the depressive symptoms and treatment if 

indicated. We additionally provided all patients completing our screening procedure with the 

National Institute of Mental Health (NIMH) brochure “Depression and Heart Disease” (43) 

to destigmatize depression, raise patients and family members awareness of the impact of 

mood disorders on heart disease, and educate them about treatment options. Although these 

efforts are ethically necessary given the findings by our group (44,45) and others (46), we 
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believe this information only minimally affects the overall outcomes (44–47). Physicians 

concerned about their patient’s psychiatric state could also initiate treatment for depression 

at any time before hospital discharge, regardless of the patient’s decision to enroll in our 

study.

Two-Week Follow-Up

We used the nine-item PHQ-9 (48) to assess mood symptoms by telephone approximately 2 

weeks post hospital discharge. We required that patients score ≥10 to remain protocol-

eligible, a threshold that signified at least a moderate level of depressive symptoms (48) and 

has been described as “virtually diagnostic” for depression among patients with cardiac 

disease (90% specific) (40). We selected the PHQ-9 given its ability to be self-administered 

or administered by medical staff with minimal training, negligible response burden, validity 

for telephone administration, and growing popularity in clinical practice and research 

protocols (8).

Randomization

If the patient met all protocol-eligibility criteria and agreed to continue in our trial, the 

paperless data-management system automatically randomized him/her to either our 

intervention or “usual care” group. Randomization occurred in a 1:1 ratio according to a 

statistician-prepared computer-generated random assignment sequence stratified by hospital 

recruitment site.

To maintain the treatment blind after the 2-week call, the telephone assessor informed the 

study project coordinator that the diagnostic interview was completed. The project 

coordinator then logged-in to the study’s data-management system to determine the patient’s 

randomization status. If he/she was randomized to our intervention, the project coordinator 

e-mailed the nurse-recruiter who enrolled the patient and requested the nurse to inform the 

patient via telephone and commence our treatment protocol. However, if the patient was 

randomized to “usual care,” then the project coordinator telephoned the patient to inform 

him/her of their status. Regardless of randomization status, we mailed the patient and his/her 

PCP a letter indicating that the patient was experiencing an elevated level of mood 

symptoms requiring follow-up to decide the level of attention required for these symptoms. 

The patient also received a $20 check as reimbursement for the time and effort required to 

complete our 2-week baseline assessment and to promote adherence with future 

assessments.

Nondepressed Control Cohort

We programmed our nurses’ Tablet PCs to sample randomly approximately one 

nondepressed study subject for every two enrolled depressed study subjects, stratified by 

study hospital and gender, and oversampled by race. Operationally, when a post-CABG 

patient screened negative on the inpatient PHQ-2 (69% specificity) (40), was not using an 

antidepressant, and met all other protocol-eligibility criteria, the Tablet PC generated a 

prompt that signaled the nurse if the patient was selected randomly to participate. We later 

administered the PHQ-9 at 2 weeks post hospitalization and required that the patient score 0 

to 4 to remain protocol-eligible. To simplify our study design, we classified as protocol-
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ineligible any post-CABG patient who initially screened negative on the PHQ-2 but scored 

≥5 on the follow-up PHQ-9 (Figure 1).

Intervention

Initial Telephone Contact—After the nurse-recruiter/care manager informed the patient 

that he/she was randomly selected for our intervention, the nurse: (1) reviewed the patient’s 

psychiatric history including use of any nonprescription medications or herbal supplements 

used to self-medicate depressive symptoms; (2) discussed the patient’s medical history with 

a particular emphasis on his/her cardiac history (e.g., smoking, diabetes); (3) provided basic 

education about depression, its impact on cardiac disease, and various self-management 

strategies; and (4) assessed the patient’s treatment preferences for depression.

Many depressed patients, particularly the elderly and those with a significant burden of 

medical comorbidity, are either unwilling or unable to adhere to successive face-to-face 

encounters with a therapist (13) or to accept antidepressant pharmacotherapy. Additionally, 

the majority of depressed patients prefer to receive care for their symptoms from their PCP 

rather than an MHS (49). Therefore, in keeping with principles of shared decision-making 

(50), we provided patients with oral and written educational materials about their condition 

(“bibliotherapy”), and offered a variety of treatment options: (1) initiation or adjustment of 

antidepressant pharmacotherapy provided under their PCP’s direction; (2) referral to a 

community MHS; (3) a combination of the above; or (4) “watchful-waiting” if the patient’s 

mood symptoms were only mildly elevated (PHQ-9 score of 10–14) and he/she had no prior 

history of depression (Table 2).

Beginning with the initial telephone contact, our care managers devoted significant time to 

educating patients about their disorder and attempting to impart durable self-management 

skills. Thus, they advised all patients to: (1) get sufficient rest; (2) engage in appropriate 

exercise and other pleasurable activities; and (3) avoid tobacco, alcohol, and unhealthy 

foods. They also offered to review the NIMH brochure on depression and heart disease 

distributed earlier (43), and provided opportunities for the patient to ask questions about 

their conditions.

Bibliotherapy

To impart self-management skills, the nurse care manager mailed a copy of “The Depression 

Helpbook” (51) to all intervention patients. We selected it given data from two separate 

primary care trials supporting its effectiveness when utilized under the supervision of a 

trained care manager (52,53). It integrates both a psychotherapeutic and pharmacologic 

approach to managing depression in a flexible manner so that patients learn to handle 

depression, formulate treatment-related decisions, acquire skills and confidence to self-

manage these episodes, and develop maintenance strategies. It also presents detailed 

information about the impact of depression on comorbid medical illnesses and 

pharmacologic treatments that the patient can use for later reference.

The care manager telephoned patients approximately every other week to review lesson 

plans and to practice the skills imparted through regular performance of homework 
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assignments. Depending on the patient’s motivation to complete workbook assignments and 

whether he/she accepted antidepressant pharmacotherapy, this period of frequent contact 

typically continued for 2 to 6 months. The patient subsequently transitioned to the 

“continuation phase” of treatment during which the care manager contacted him/her less 

frequently until the end of our 8-month intervention.

Pharmacotherapy

Trials of single antidepressant agents typically demonstrate 45% to 65% efficacy at 

producing a treatment response (14,54–57). We also appreciate from our experiences that 

many depressed individuals, particularly older ones and those already prescribed multiple 

medications, often refuse antidepressant pharmacotherapy. Many patients who agree to 

enrolling in an antidepressant trial do so reluctantly, and/or report troubling side effects that 

contribute to premature discontinuation.

Six selective serotonin reuptake inhibitors (SSRIs) are Food and Drug Administration 

(FDA)-approved for treating depression, and there is no evidence that any one SSRI is 

preferable for treating naïve patients (58,59). Furthermore, all are believed safe for use in 

cardiac patients (14,60–63), and there is indirect evidence that SSRIs could reduce 

cardiovascular morbidity (14,21,64). Therefore, when an intervention patient agreed to a 

trial of antidepressant pharmacotherapy and had no history of SSRI treatment for a 

depressive episode or brand preference, we recommended citalopram as our initial 

medication as it: (1) has limited drug-drug interactions— particularly with coumadin and 

digoxin, two medications commonly used by cardiac patients; (2) requires few dosage 

adjustments; (3) is available in generic form; (4) has well-established efficacy; and (5) is 

generally well tolerated by patients. Citalopram is also an appropriate first-choice SSRI, 

given its use as the initial medication in both the NIMH-funded Prevention of Suicide in 

Primary Care Elderly: Collaborative Trial (PROSPECT) (60) and Sequenced Treatment 

Alternatives to Relieve Depression (STAR*D) (55) trials.

As in PROSPECT and STAR*D, we recommended that patients who responded poorly or 

were unable to tolerate citalopram switch to another SSRI, an effective strategy in 

approximately 20% to 50% of patients who failed an initial SSRI trial (56,65). We generally 

attempted two SSRI trials before recommending a serotonin norepinephrine reuptake 

inhibitor (SNRI), as the latter may elevate blood pressure, particularly at higher dosages 

(66). If our care manager elicited a history of painful diabetic neuropathy, we recommended 

the SNRI duloxetine as it is FDA-approved for treatment of both that condition as well as 

depression. If the patient failed to respond to two or three trials of an SSRI or SNRI or 

experienced troubling side effects (e.g., impotence), then we recommended bupropion, 

another antidepressant with low cardiovascular toxicity, and included in the PROSPECT 

(60) and STAR*D (65) treatment algorithms (Table 3).

We periodically encountered intervention patients who were using an SSRI at a guideline-

recommended dosage and duration at baseline. Although these patients may be “well 

managed,” we did not consider them adequately treated because they were still experiencing 

at least a moderate level of depressive symptoms (PHQ-9 ≥10). We, therefore, 

recommended that their medication be increased to the maximum daily dosage, if tolerated, 
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before switching to another SSRI, SNRI, or bupropion. Patients generally agreed with this 

management strategy (67,68) as they were familiar with their current medication’s side 

effects, if any, and occasionally hesitated to try new and unfamiliar ones. This approach also 

helped to confirm that the patient failed to respond to an adequate trial of the medication 

before changing to another. However, when the patient was using a tricyclic antidepressant 

(TCA) or a benzodiazepine (BZD) as their antidepressant, we recommended that the PCP 

instead initiate a trial with an SSRI, given the potential toxicity of TCAs in cardiac patients 

(62) and the ineffectiveness of BZDs at treating depression (69).

We made treatment recommendations in accordance with each patient’s treatment 

preferences, prior medication experience, and insurance coverage. PCPs could accept or 

reject these recommendations and they were responsible for prescribing and approving 

adjustments to their patients’ pharmacotherapy as we neither prescribed nor distributed 

antidepressant medications to study patients. To promote adherence with our treatment 

recommendations, our nurse care managers offered to call in antidepressant prescriptions to 

patients’ pharmacies under their PCPs’ verbal orders, and then forwarded an order sheet for 

the PCP to sign and return to document it. Given the relationships we established with 

patients and their PCPs, it was very uncommon for a PCP not to follow our treatment 

recommendations. In those few instances, our care managers continued to monitor the 

patient and provide the PCP with clinical updates and new treatment recommendations as 

indicated.

Promoting Medication Adherence

Some patients agreed to a trial of antidepressant pharmacotherapy but then declined or 

quickly discontinued it because of cost, side effects, or concerns about dependence, safety, 

or stigma. In these instances, particularly if the patient remained symptomatic, care 

managers attempted to overcome the patient’s reluctance, using various motivational 

interviewing approaches (70,71). Care managers also provided educational materials, 

including the workbook (51), that might mitigate any concerns, and emphasized they would 

monitor the patient’s clinical status closely and report back to the clinical team and PCP for 

ongoing guidance. The care manager also informed the PCP about the patient’s reason(s) for 

nonadherence in the possibility the clinician could help overcome the patient’s resistance.

Although distinguishing true medication side effects from symptoms of the underlying mood 

or cardiac condition can be difficult, it was important to do so because somatic complaints 

resembling medication side effects often remit after resolution of the underlying depression 

(72). Therefore, our care managers made extensive efforts to have patients continue their 

antidepressant medications for at least 4 to 6 weeks so as to permit a potential treatment 

response to occur in keeping with guideline-recommended practice (69).

If the patient used pharmacotherapy but not the self-management workbook, or vice versa, 

and did not respond to treatment after 6 weeks, we then recommended combining the two 

treatment modalities. If the patient remained symptomatic, the nurse care manager 

encouraged the patient to seek additional depression care from an MHS and offered 

assistance in doing so.
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Mental Health Referral

Our telephone-based stepped collaborative care approach was not designed to replace face-

to-face care delivered by an MHS. Thus, the care manager advised the PCP to refer the 

patient to a local MHS in cases of poor response to our depression intervention, severe 

psychopathology, complex psychosocial problems, and/or patient preference in keeping with 

our stepped care approach. If the PCP agreed or if the patient desired referral to an MHS, the 

care manager offered to assist by identifying a provider within the patient’s insurance 

network, and/or by offering to telephone a local MHS’s office to arrange the initial 

appointment. After the date of the scheduled visit, the care manager contacted the patient to 

confirm that the appointment was kept. Once the patient initiated MHS treatment, the care 

manager continued to telephone the patient monthly to: (1) monitor his/her mood symptoms; 

(2) relay clinical information to both our clinical management team and the patient’s PCP; 

and (3) promote adherence with follow-up appointments.

Treatment Declined

When a patient lacked interest in any active depression treatment modality, the care manager 

continued to contact the patient monthly to reassess his/her mood and attempted to 

encourage the patient to initiate treatment. If the patient remained uninterested, the nurse 

informed the patient’s PCP via telephone, fax, and/or mailed letter as clinically appropriate.

Monitoring Treatment

Care managers used their Tablet PCs to chart telephone intervention encounters directly into 

our paperless data management system. In keeping with Wagner’s model (23), the system 

functioned effectively as a registry that allowed a care manager to: (1) view and track key 

process measures of care (e.g., clinical notes, PHQ-9 scores, treatment(s) accepted, date of 

last contact, treatment goals); (2) generate structured reporting forms for discussion at our 

weekly case-review sessions (Figure 2); and (3) create structured form letters for mailing to 

patients’ PCPs to keep them apprised of their patients’ progress and invite feedback (Figure 

3).

Weekly Case-Review

After the initial patient contact, the study nurse presented the patient’s clinical information 

to the “clinical management team” that consisted of the study psychiatrist (C.F.R.), 

psychologist (B.H.B.), and internist (B.L.R.). To facilitate our weekly hour-long review 

sessions, we utilized an LCD projector to display our patient registry on a conference room 

wall. That projector was connected to a Tablet PC linked to our study’s data management 

system via a conference room intranet port. Among the projected screens were: (1) the 

registry list of each nurse’s intervention patients so as to focus group discussion on newly 

randomized patients and those with the highest levels of depressive symptoms; (2) an 

overview of a particular patient’s progress including serial PHQ-9 scores, pharmacotherapy 

usage, workbook lesson plans, and MHS referral status (Figure 2); (3) additional clinical 

details to inform decision-making (e.g., past and family history of depression and prior 

antidepressant usage); and (4) scores on individual PHQ-9 items to identify the precise 

domains where the patient was having difficulty (e.g., sleep).
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After discussion, the clinical management team typically formulated one to three treatment 

recommendations the nurse conveyed to the patient via telephone. The nurse documented 

these treatment recommendations into our data management system, and provided an update 

about the patient at our next weekly case-review session. Patients and their PCPs could 

accept or reject our treatment recommendations as well as obtain care outside of study 

treatment.

Telephone Follow-Up

The care manager readministered the PHQ-9 at regular intervals so as to track the patient’s 

depressive symptoms and inform treatment recommendations generated at our weekly case-

review sessions. The care manager telephone follow-up contacts occurred approximately 

biweekly and lasted 15 to 45 minutes in keeping with the patient’s distress level, severity of 

mood symptoms, questions about his/her care, and use of the self-management workbook 

(Table 2). After a complete recovery (PHQ-9 <5) on two or more consecutive contacts, we 

considered a patient to be in the “continuation phase” of treatment (69) and moved him/her 

to a monthly schedule of telephone follow-up.

Suicidal Ideation

We monitored all patients’ psychiatric status through periodic telephone assessments, a 

practice useful in identifying emerging suicidal ideation or plans (73). We programmed our 

paperless data management system so that whenever suicidal ideation was uncovered by 

either our care managers or blinded assessors during routine administration of our rating 

scales and entered into the appropriate electronic form, it triggered the automatic launch of 

our online suicide protocol form.

Our suicide protocol form systematically guided our research staff through probes to 

determine the suicidal ideation’s frequency, chronicity, content, and threat level (e.g., guns 

in the home, lives alone). If the protocol classified the patient at moderate or high risk, the 

team member immediately paged the study psychiatrist (C.F.R.), or his on-call psychiatrist-

delegate, to review the clinical information and to determine the level of attention the 

symptoms warranted. Depending on the situation, the psychiatrist telephoned the patient 

directly to elicit further details or provided the care manager with guidance on managing the 

situation. The psychiatrist or care manager also informed the patient’s PCP about the 

patient’s suicidality so that he/she could contact the patient and arrange follow-up as 

clinically necessary.

After the initial suicidal threat, we telephoned patients 1, 3, 7, and 30 days later to monitor 

their clinical status and confirm follow-up with our recommended treatment plan. Although 

we did not otherwise directly interact with nonintervention patients or with their 

physician(s) to direct treatment, we offered to assist any patient or clinician regardless of 

intervention status by providing the names and contact information of local MHS 

professionals and by answering questions about a patient’s psychiatric condition as 

appropriate.
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Concluding the Intervention

Approximately 6 months post randomization, the care manager began to prepare patients for 

their 8-month end-of-intervention telephone call. If the patient’s mood symptoms 

completely remitted (PHQ-9 score of <5), then our care managers promoted continued 

adherence with the current treatment modality. However, if they did not sufficiently remit 

(i.e., PHQ-9 score of >10), then our care managers recommended initiation of or a change in 

pharmacotherapy, or referral to an MHS if not previously done so. In an effort to increase 

patient motivation and urgency during the terminal phase of treatment, the care manager 

reminded the patient that regular telephone contacts would soon conclude and that 

symptoms and treatment would not be monitored beyond the end of intervention.

After the end-of-intervention call, the nurse care manager summarized the patient’s clinical 

course at the weekly casereview session. The care manager subsequently sent the patient a 

letter describing the patient’s current level of depressive symptoms, care preferences, and 

our clinical management team’s final treatment recommendations. To promote adherence 

and to reduce the risk for miscommunications, we also sent a copy of this letter to the 

patient’s PCP.

Data Collection and Monitoring

Outcome Assessments—We employed a team of trained assessors blinded to a 

patient’s treatment assignment and baseline depression status (depressed or nondepressed) to 

determine the impact of our intervention strategy. The assessors conducted telephone 

research assessments at 2, 4, 8, and 12 months and then semiannually until the last enrolled 

patient completed their 8-month follow-up assessment, a time-point corresponding with the 

approximate end of the continuation phase of depression treatment (follow-up range: 8–48 

months). To promote adherence with our multiple assessment procedures, we paid 

participants $20 for each completed interview and mailed them an annual birthday card.

We selected the widely used and well-validated SF-36 (33) as our main “generic” outcome 

measure of HRQoL to facilitate comparisons of our study findings with other trials. To 

better evaluate the impact of post-CABG depression and of our intervention on self-reported 

outcomes, we also administered the: (1) Duke Activity Status Index (DASI) to assess 

“disease-specific” HRQoL (74); (2) Health and Work Performance Questionnaire to 

evaluate patients’ ability to return to work (75); (3) the Hamilton Rating Scale for 

Depression (HRS-D) portion of the ENRICHD trial’s Depression Interview and Structured 

Hamilton (76) to assess mood symptoms; and (4) a popular measure of adherence with 

cardiac treatment recommendations (77).

Key Events Classification

Our blinded assessors inquired routinely about any emergency room visits, hospitalizations, 

and mental health visits patients may have experienced since their last telephone assessment. 

Whenever they detected a potential “key event,” we requested a copy of relevant medical 

records (e.g., emergency room record, hospital discharge summary, and/or death certificate) 

from the hospital where the event occurred. We forwarded these records to two physician 

members of our Key Events Classification Committee who were blinded as to the patient’s 
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depression and intervention status to: (1) classify the nature of the event as cardiac, 

cardiovascular, psychiatric, or “other”; (2) provide a level of certainty to their decision 

(“probable” versus “definite”); and (3) describe the event. If the physician-reviewers were 

not in complete (100%) agreement (e.g., “probable cardiac” versus “definite cardiac”), then 

the event was brought to a Committee meeting for discussion and final adjudication by 

consensus.

Economic Assessments

We obtained from patients at the time of study enrollment signed consent to obtain medical 

claims data from their insurance carrier. We will use these consents to obtain information 

regarding the types, dates, and costs of services patients received (e.g., inpatient hospital 

stay, outpatient physician visit), and CPT4 codes for each episode of care. We will combine 

this information with patient self-reports of medication use to estimate total medical costs 

per patient, and work outcomes (75) to assess the “business case” for treating post-CABG 

depression (31,78,79).

Study Monitoring Procedures

Assessments—We converted the paperless data entry screens used by our nurse-

recruiters into a computer-assisted telephone interviewing (CATI) system that guided our 

blinded assessors through each telephone interview and ensured each form was fully 

completed. We programmed our system to prompt assessors with timely reminders to ensure 

each follow-up assessment was performed according to schedule or rescheduled as soon as 

possible, and that participant payments were properly distributed and accounted for. To 

provide additional quality assurance, we digitally recorded our study assessments and 

conducted periodic spot-checks of these recordings to: (1) confirm patients’ responses were 

rated accurately and corresponded with those entered into our CATI system; (2) review 

interactions with suicidal patients; and (3) provide feedback to assessors on their 

performance. We also utilized these audiofiles to train new study assessors and to determine 

interrater reliability.

Data Safety Monitoring

We programmed our data management system to identify all subjects whose follow-up 

HRS-D score increased by >25% from their 2-week baseline score. We examined these 

subjects’ clinical records on at least a monthly basis, and, if indicated, informed the treating 

PCP via letter. The letter also offered the physician assistance in obtaining the names and 

phone numbers of local MHSs. Other than this procedure and when a patient expressed 

suicidal ideation, we made no further attempts to alter the medical care provided to our 

depressed and nondepressed control patients.

Study Progress

The study project coordinator and principal investigator utilized our data management 

system to generate up-to-date administrative reports that monitored: (1) trial enrollment by 

study hospital, patient gender, and race; (2) care managers’ caseloads; (3) rates of follow-up 

assessments; (4) missed study assessments so that patients may be recontacted; (5) patients’ 
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clinical status for data safety monitoring purposes; and (6) potential protocol deviations that 

the study investigators review at staff meetings as appropriate.

Sample Size Calculations

BtB’s primary hypothesis will use an intent-to-treat approach to test whether our 

intervention will produce a moderate ES of ≥0.5 improvement in HRQoL at 8 months post 

surgery, as measured by the SF-36 MCS, compared with patients who receive their PCPs’ 

“usual care” for depression. We selected this time point to test our primary hypothesis to 

allow: (1) a therapeutic alliance to develop between patients, their PCPs, and our care 

managers; (2) modality time to change their mind for those patients initially unwilling or 

uninterested in trying any treatment, especially if their mood symptoms fail to remit; and (3) 

sufficient time for several therapeutic trials, if necessary, of antidepressant pharmacotherapy 

and counseling to take effect.

Depressed post-MI women exposed to a psychosocial intervention may experience worse 

cardiac outcomes than women exposed to a control condition or to men (13,19), and other 

reports suggested women derive less benefit from CABG surgery than men (80–84). 

Therefore, we powered BtB to conduct a subgroup analysis of our intervention by gender. 

We calculated that, if half of our depressed trial cohort are women (n = 150) and we 

encountered 10% attrition from our telephone assessments, we would have 83% power to 

detect an ES difference of 0.5 in the SF-36 MCS at 8 months by gender (two-tailed α = 

0.05). Applying the same assumptions to our full sample (n = 300), would provide 90% 

power to detect an ES difference of 0.40, and 80% power to detect a small but clinically 

meaningful ES difference of 0.30.

Our secondary hypotheses will test whether intervention patients compared with our 

depressed “usual care” group experience: (1) fewer cardiovascular events, reduced health 

services utilization, and lower treatment costs; (2) similar levels of HRQoL post surgery as 

our nondepressed post-CABG cohort; and (3) greater adherence with process measures for 

treating CAD (e.g., aspirin and lipid-lowering therapy). Although our secondary hypotheses 

focus on 8-month outcomes in parallel with our primary hypothesis, we will collect follow-

up data ranging from 8 to 51 months (median = 27 months) that will permit us to: (1) assess 

the durability of our depression intervention; (2) observe the course of mood symptoms in 

our control groups (Figure 1); and (3) better evaluate the impact of post-CABG depression 

and its treatment on cardiovascular morbidity, health services utilization, and treatment 

costs, particularly if they lag changes in HRQoL and mood symptoms.

It is difficult to speculate on any improvement that may derive from our intervention for 

most of our secondary outcomes as data to guide us are lacking. Most post-CABG patients 

in the early years after the procedure generally do well medically compared with patients 

with other cardiovascular disease. Still, our pilot data (39) and other published evidence 

suggest depressed post-CABG patients have higher rates of rehospitalization for 

cardiovascular causes (5) and mortality (4) than do nondepressed CABG patients. Based on 

this information, we estimated that 20% of our nondepressed post-CABG patients (n = 150) 

and 40% of depressed post-CABG patients would be rehospitalized for any cardiac cause 

over the 12 months post surgery. Using log-rank methods and assuming ≤5% of patients are 
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lost to follow-up and a two-tailed α < 0.05, we will have 97% power to detect a 50% 

reduction in hospitalizations (40% versus 20% rate of hospitalization).

Data Analyses

Our primary analyses will use an intent-to-treat approach to compare mean group score 

(e.g., SF-36 MCS, DASI, HRS-D) and time to an event (e.g., rehospitalization) differences 

from baseline to 8-month follow-up to estimate the magnitude of benefits that can be 

expected from our collaborative care intervention in routine clinical practice. We will also 

examine differences between treatment arms and with our nondepressed control arm on 

various process of care measures (e.g., rate of follow-up contacts), health services 

utilization, and work outcomes (e.g., days absent, hours worked per week) using mixed-

effects repeated-measures models that include time, gender, race, treatment, and interaction 

terms to compare treatment responses within various subgroups of interest. In addition, we 

will utilize Kaplan-Meier survival analysis techniques and multivariate Cox regression 

models to analyze time-to-event data (e.g., death, rehospitalization, and return to work).

We will conduct our economic analyses using all utilization data collected either through 

insurance claims or by patient self-report (e.g., medication usage). First, we will apply 

standardized Medicare reimbursement rates and other validated methods to calculate total 

outpatient and inpatient medical costs per patient. Then, we will employ methods by Katon 

et al. (85) to estimate the direct program costs of our intervention, using 50% of the 

Medicare reimbursement for individual psychotherapy (CPT 90804) for each telephone 

counseling session, and adding the Medicare reimbursement for a single psychiatrist 

medication management visit (CPT 90862) for each intervention subject. As the distribution 

of medical cost data are often skewed because a small number of patients incur extremely 

high costs, we will transform our data to satisfy the underlying distributional assumptions 

pertaining to our statistical analyses, and use the medical component of the Consumer Price 

Index to adjust all costs to the start of patient enrollment in 2004.

We will conduct our cost-effectiveness analysis from the perspective of the health insurance 

payer as this stakeholder is likely to be most influential in developing and sustaining a 

program resembling our intervention. To calculate the differential cost-effectiveness of our 

intervention strategy, we will calculate the mean number of depression-free-days (DFD) 

experienced by subjects in each study arm, and then apply standardized methodology to 

calculate the incremental cost per additional DFD (86). To facilitate comparisons between 

the incremental cost-utility ratio of our intervention to other medical interventions, we will 

transform our SF-36 data into a preference-based utility to calculate quality-adjusted life 

years (QALYs) (87), and then divide the incremental range of QALYs into our point-

estimate of incremental costs to estimate the incremental cost per QALY between 

intervention arms. Finally, we will conduct sensitivity analyses to analyze the robustness of 

our assumptions and conclusions (e.g., varying the costs of our intervention strategy).

CONCLUSION

BtB is the first randomized clinical trial to examine the impact of a real-world collaborative 

care strategy for treating depression in post-CABG patients or any other cardiac population. 
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If found effective, the generalizability of our treatment strategy is enhanced by multiple 

design features including: (1) use of a simple, validated, two-stage depression screening 

procedure that can be implemented by nonresearch clinical personnel; (2) a centralized 

telephone-based intervention; (3) reliance on a variety of safe, effective, simple-to-dose and 

increasingly generic pharmacotherapy options, a commercially available workbook, and 

community MHSs to deliver step-up care; (4) use of trained nurses as care coordinators 

across treatment delivery settings and providers; (5) consideration of patients’ prior 

treatment experiences, current care preferences, and insurance coverage when 

recommending care; and (6) an informatics infrastructure designed to document and 

promote delivery of evidence-based depression treatment, care coordination, and efficient 

internal operations. Finally, BtB will provide crucial information on when during the post-

CABG recovery process to assess for and then implement evidence-based treatment for 

depression, and the magnitude of benefits that can be expected.
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Figure 1. 
Bypassing the Blues study design. PHQ = Patient Health Questionnaire.
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Figure 2. 
Sample overview screenshot portraying a particular intervention patient’s progress with our 

treatment algorithm. Note serial Patient Health Questionnaire (PHQ-9) scores, 

pharmacotherapy usage, workbook lesson plans, and specialty referral.
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Figure 3. 
Example of a structured form letter report sent to a patient’s primary care physician to keep 

them informed of their patients’ progress. The patient and nurse care manager’s names have 

been removed to protect their identities. PHQ = Patient Health Questionnaire.
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TABLE 1

Protocol-Eligibility Criteria for Bypassing the Blues

Inpatient criteria

    1. Has just undergone CABG (combined or redo procedure)

    2. Folstein Mini-Mental State Examination (MMSE) ≥24

    3. Able to be evaluated and treated for depression as an outpatient post CABG

    4. Has a household telephone

    5. Not presently in treatment with a mental health specialist

    6. No active suicidality

    7. No history of psychotic illness

    8. No history of bipolar illness according to subject self-report and past medical history

    9. No current alcohol dependence or other substance abuse as evidenced by chart review and the CAGE questionnaire (88)

  10. No organic mood syndromes, including those secondary to medical illness or drugs

  11. Presence of noncardiovascular conditions likely to be fatal within 1 year

  12. No unstable medical condition as indicated by history, physical, and/or laboratory findings

  13. No previous enrollment in the study cohort

  14. English speaking, and not illiterate or possessing any other communication barrier

  15. If nondepressed control, no current or previous diagnosis or treatment of depression

Outpatient criteria

  16. Continue to meet all above inpatient criteria

  17. A PHQ score of ≥10 if PHQ-2 positive screen as an inpatient

  18. A PHQ score of <5 if PHQ-2 negative screen as an inpatient

CABG = coronary artery bypass graft; PHQ = Patient Health Questionnaire.
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TABLE 2

Overview of Intervention and Symptom Monitoring by Group

Nondepressed Control Depressed “Usual Care” Depressed Intervention

Patient

   Informed of elevated post-CABG mood symptoms
before hospital discharge

N/A • •

   Given brochure on depression and heart disease • • •

   PHQ-9 administered 2 weeks after hospital
discharge

• • •

Informed of randomization/control status • • •

   Nurse care manager phones at regular intervals × 8
months to:

(a) provide basic education on depression 
and treatment options

(b) assess patient’s preferences for treatment

(c) offer depression self-management 
workbook and review lessons, if 
applicable

(d) promote adherence/adjust 
pharmacotherapy in concert with PCP 
and monitor for medication side effects

(e) monitor patient’s treatment response

•

   Suggest/facilitate mental health specialty referral
when appropriate

Per Data Safety 
Monitoring Plan

Per Data Safety Monitoring 
Plan and upon request

•

   After 8 months blinded assessor monitors for
development/relapse of depression

• • •

Physician

   Informed of patient’s elevated mood symptoms at
baseline by letter

• •

   Informed of patient’s randomization status at 2
weeks by letter

•

   Provided guidance re: antidepressant
pharmacotherapy

Upon request •

   Can initiate, adjust, or discontinue pharmacotherapy
as indicated

• • •

   Provided feedback regarding patient’s progress with
depression self-management workbook and 
pharmacotherapy, as applicable

•

   Offered assistance referring their patient to a mental
health specialist

Upon request Upon request •

   Informed of patient’s preferences for treatment at 8
months

•

   Informed if depression relapses post remission • •

   Informed if patient’s clinical status significantly
worsens

• • •

   Informed of patient’s clinical status at end of
intervention

N/A N/A •

   Informed of patient’s clinical status and at end of
study enrollment

• • •

CABG = coronary artery bypass graft; PHQ = Patient Health Questionnaire.
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