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Abstract

Objectives—African American and Hispanic elderly are at elevated risk of both depression and 

cardiovascular disease, relative to non-Hispanic whites. Effective interventions are therefore 

needed to address depressive symptoms and to reduce these disparities. BRIGHTEN Heart was a 

behavioral randomized controlled trial to test the efficacy of a virtual team intervention in reducing 

depressive symptoms in minority elderly as measured by the 9-item Patient Health Questionnaire 

(PHQ9).

Study design—250 African American and Hispanic adults, age ≥60 years, with comorbid 

depression and overweight/obesity were randomized. Participants randomized to the Intervention 

condition received a social work evaluation, team-based electronic consultation, case management, 

and psychotherapy over a 12 month period. Control participants were enrolled in a membership 

program that provided health classes and other services to support chronic disease self-

management. Blinded research assistants completed assessments at baseline, and 6 and 12 months 

postrandomization.

Results—The study population was characterized by low socioeconomic status, with 81.4% 

having a household income of less than $20,000. Although median depression scores were in the 

mild range, 25% of participants had scores showing moderate to severe depression at baseline. 

75% of participants had four or more chronic conditions. Significant demographic and clinical 

differences were observed between the African American and Hispanic populations.

Conclusions—BRIGHTEN Heart was designed to rigorously test the efficacy of a multi-level 

intervention to reduce comorbid depressive symptoms and cardiovascular risk in minority elderly. 

Investigators successfully recruited a cohort well suited to testing the study hypothesis.

*Corresponding author at: Departments of Preventive Medicine and Family Medicine, 1700 W. Van Buren Street, Suite 470 Chicago, 
IL 60612-3291 USA. 
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1. Introduction

Multiple meta-analyses have indicated a strong bi-directional link between depression and 

cardiac disease [1–5,87]. Depression has been identified as one of four primary predictive 

pathways to ischemic heart disease among urban minorities, along with physical inactivity, 

increased waist circumference, and smoking [6]. Depression is one of the strongest 

predictors of non-adherence with medication regimens [7] and thus reduces the effectiveness 

of medications to control blood pressure, glucose, and lipids. Self-neglect is associated with 

depression [8], leading to decreased levels of physical activity [9], poor dietary habits [10], 

and increases in visceral fat [11].

Low socioeconomic status (SES) places minority older adults at significantly greater risk of 

depression and anxiety [12,13]. Chronic financial burden, crime and violence exposure, and 

housing instability further increase the risk of depression risk for this group [14–17]. Lack of 

access to appropriate mental health care exacerbates this situation. Older African Americans 

get treatment less frequently than non-Hispanic whites [13,18,19]. Spanish-speaking older 

adults have even less access to mental health care in the United States, particularly 

psychotherapy [20]. Thus, these lower socioeconomic ethnic minority groups experience 

more depression, anxiety, and stress and have limited opportunity for adequate treatment.

African Americans and Hispanics also have higher rates of most major cardiovascular 

disease risk factors compared to non-Hispanic whites [21–23]. While improvements in care 

over the past 20 years have led many populations to achieve improvements in cardiovascular 

mortality rates and risk factors (other than obesity and diabetes), the relative gap between 

whites and minority groups has remained constant or in some cases widened [24–30]. 

Upstream social factors, traumatic life events, and comorbid depression may explain why 

these improvements have not led to improved outcomes in African Americans and 

Hispanics. Therefore, interventions must target both depression and cardiovascular risk in 

order to be effective [31,32]. Programs that afford multi-level treatment of mental and 

physical health needs, with appreciation of cultural and environmental obstacles to care are 

critical.

The body of empirical evidence supporting the efficacy of interdisciplinary teams in treating 

older adults with multiple chronic conditions has been growing substantially in recent years 

[33–36]. Integrated care has been linked with increased access to mental health care [37–

39], decreased length of stay in acute hospitals [40], decreased pain [41], improved physical 

functioning following stroke [42], improved treatment adherence [43,44], increased patient 

satisfaction [40,41], decreased mortality [45], and decreased health care expenditures 

[39,46].
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The current paper describes the design of the BRIGHTEN Heart randomized control trial 

(RCT) and summarizes baseline characteristics of its African American and Hispanic 

participants. The primary aim of the BRIGHTEN Heart RCT was to test the efficacy of a 

multidisciplinary virtual team intervention based in urban safety-net primary care clinics in 

reducing depression symptoms in low-income older African Americans and Hispanics 

relative to a control group. Reduction in prevalence of cardiometabolic syndrome as 

compared to a control population was a secondary outcome. Medication adherence will be 

used as a mediator of clinical improvement. Pre-specified covariates that might moderate the 

impact of the intervention include race/ethnicity, gender, and age. In addition, because of the 

high prevalence of traumatic stress in the urban population, analyses will test whether such 

stressors moderated the results of the intervention.

2. Research design and methods

2.1. Study design

BRIGHTEN Heart was a randomized controlled trial designed to test the effects of a 12-

month multidisciplinary team intervention delivered in primary care settings on decreasing 

depression symptoms and cardiometabolic risk factors in minority older adults relative to a 

control group. Participants were randomized to either the BRIGHTEN Heart intervention 

arm plus membership in the Rush Generations program, or Rush Generations program 

membership with usual clinic care. An overview of the study model is presented in Fig. 1. 

Institutional Review Board approval was obtained from all study sites. The study was 

monitored by the Data and Safety Monitoring Board of the Rush Center for Urban Health 

Equity.

2.2. Recruitment

The CONSORT Diagram, showing study recruitment, is in Fig. 2. Participants were 

recruited from six clinics and Federally Qualified Health Centers in Chicago. Initially, those 

over the age of 65 were recruited. However, due to slow enrollment and a large sample of 

those aged 60–65 in our prior pilot, we decreased the age criteria to age 60 after the first 30 

participants had been enrolled. Clinic nurses or medical assistants were asked to screen all 

patients age 60 or over using the Patient Health Questionnaire-4 [47] (PHQ-4) at the time 

they presented for a clinic visit (Fig. 3). Nurses then asked patients who had scores ≥2 on the 

PHQ2 if they wished to be contacted by the study. If interested, the patient provided their 

contact information and self-identified race or ethnicity on the screening form and the nurses 

indicated if the patient had a BMI >25. Research Assistants (RAs) then called those patients 

who expressed interest and had passed the initial screening to verify eligibility criteria and 

schedule in-person assessments. Participants were randomized by primary care clinic, 

ensuring balanced participation within each clinic. Participating clinics were chosen in part 

to achieve relatively equal numbers of African Americans and Hispanics in the study 

population.

2.3. Eligibility criteria

Individuals were eligible to participate in the study if they met the following inclusion 

criteria: age 60 or older, overweight or obese as documented by BMI >25.0 (initial screen 
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for cardiometabolic syndrome), self-identified as either Hispanic or African American, and 

had symptoms of depression as documented by a PHQ-9 [48,50, 51] (score of ≥8).

The 9-item PHQ-9 is the most widely used screening measure of depression that can also be 

used to estimate probable depression diagnosis [51]. The PHQ-9 has also been found to be 

valid for older adults [52], with an ethnically diverse population [53], and has a validated 

Spanish-language version [54,55]. Many studies use a minimum inclusion PHQ-9 score of 

10 out of 27 total points. However, because older adults experience functional deficits, 

increased use of medical utilization, and higher mortality with subsyndromal levels of 

depression [56,57], investigators chose a lower score of 8 for inclusion in this study.

Participants were excluded if they had plans to leave the area during the next six months. 

RAs assessed potential participants’ decisional capacity by having them repeat back a 

description of the study and the key elements of the consent in their own terms [49]. 

Individuals unable to do so were excluded from randomization, as were persons with 

evidence of delusions or active psychosis. Individuals who voiced active suicidal ideation at 

the time of a consent visit were immediately put in contact with the study PI, a clinical 

psychologist, per safety protocol, and were not randomized. Other exclusion criteria 

included being currently in active psychotherapy, not having regular access to a telephone in 

their home, or current enrollment in another intervention trial.

2.4. Outcome assessment

All study outcome measures were administered by blinded RAs at baseline, six months, and 

12-month follow-up. Additionally, the PHQ-9 was administered every 6 weeks by RAs via 

phone. Because assessment includes suicide risk, a safety protocol for all study staff was 

established that includes immediate contact of co-primary investigator (EE-T) or her 

licensed mental health provider designate while the participant is still on the phone or in the 

room for risk assessment. The licensed clinician assesses risk and directs the research 

assistant to call 911, enlist family or clinic support to obtain the appropriate level of service, 

and/or provide suicide hotline, as appropriate.

Secondary measures in this trial included cardiometabolic risk factors, stress symptoms, and 

medication adherence as shown in Table 1. RAs measured participant height, weight, waist 

circumference, and blood pressure. Dried Blood spots (DBS) were obtained via fingerstick, 

using the DBS kit supplied by the Rush University Proteomics Core laboratory. The 

collection kit contained a DBS collection filter paper (Whatman 903TM Protein Saver Card) 

for five spots of 50–80 μL blood samples. Blood was collected onto all 5 spots, allowed to 

dry at room temperature for 2 h and then stored at −20 °C. Assays were performed by a 

standard procedure used by ZRT laboratory, a CLIA certified diagnostic laboratory at 

Beaverton, Oregon, USA.

The Morisky Medication Adherence Scale was chosen as a general measure of medication 

adherence because (a) participants took a wide range of medications that would be untenable 

to measure; and (b) utilizing pill cap or other devices may negatively impact adherence by 

changing participants’ routines. Stress symptoms were measured with the Past Stressor 

Events Form (PSE), a validated 10-item questionnaire measuring stressful events occurring 
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within the past year [78]. Prior history of major and traumatic life stress, which has been 

proposed as a possible moderator of treatment effect, was assessed using the Traumatic 

Stress Checklist Form [79], an 11-item interviewer-administered questionnaire adapted from 

the Composite International Diagnostic Interview PTSD module, and the PTSD Checklist-

Civilian Short Form, a 6-item questionnaire used to screen for symptoms of posttraumatic 

stress disorder [72].

Adverse events tracked include all-cause (including mental health) hospitalizations, 

emergency department visits, and death. Medical adverse events are adjudicated by a 

cardiologist and psychiatric events by a psychiatrist, both within the academic medical 

center but not directly affiliated with the study.

2.5. Retention plan

Several techniques were implemented to retain participants once randomized to study 

conditions. All study participants were asked for at least two alternate contacts with 

telephone numbers at enrollment. In addition, a blinded RA called participants every 6 

weeks to administer the PHQ-9 to maintain contact. Finally, the study protocol included a 

series of stepped incentives to encourage not only enrollment but full participation for the 12 

months of study follow-up. Randomized participants received $20 for completing the 

baseline measures, $30 for follow-up at 6 months, and $50 for completion of 12-month 

follow-up.

2.6. The BRIGHTEN Heart intervention

The development of the BRIGHTEN intervention model is described elsewhere [58]; a brief 

description is provided below. The expansion of the BRIGHTEN model, originally 

developed to treat depression in older adults, to address cardiometabolic syndrome is based 

on epidemiologic studies linking depression, physical activity, increased waist 

circumference, and smoking to increased cardiac risk among urban minorities. As shown in 

Fig. 1, depression is at the center of these risk factors.

For many older adults and minority populations the diagnosis and treatment of depression 

are stigmatized, and may be rejected [59,60]. In addition, the failure of trials such as 

ENRICHD has demonstrated that depression treatment alone is not successful in reducing 

myocardial infarction rates among persons with known coronary artery disease [61]. 

BRIGHTEN Heart is designed to reduce the risk of heart disease for at risk older African 

Americans and Hispanics using a multilevel intervention consisting of (1) a team-based 

electronic consultation, (2) case management, and (3) evidence-based psychotherapy. The 

following paragraphs describe each element of the intervention.

1. Assessment and electronic team consultation. Once randomized to the 

BRIGHTEN Heart intervention, the bilingual Program Coordinator (geriatric 

social worker) conducted a semi-structured assessment of mental health and 

cardiovascular risk. Results of that assessment were shared with the 

interdisciplinary “virtual” team when the Program Coordinator sent an email 

notifying members to log on to the secure website to read the evaluation. This 

secure website was a new development for this project. In the original 
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BRIGHTEN process [58], team members communicated via encrypted email 

within the hospital fire wall. Since teams now included primary care physicians 

outside of the hospital fire wall, additional security was required to maintain 

confidentiality of participant information. Team members included: the 

participant’s primary care provider (PCP); a geropsychologist; a psychiatrist; a 

social worker; a chaplain; a dietitian; a pharmacist; and an occupational therapist. 

Each team member logged on to the secure website to provide recommendations 

for each participant’s overall health, and specifically regarding depression and 

cardio-metabolic syndrome. Recommendations were shared with the participant 

by the Program Coordinator, and together they develop a patient-centered Action 

Plan based on participant priorities. Adherence to treatment is measured by 

participant completion of the Action Plan.

2. Care management. The Program Coordinator connected participants to all agreed 

upon services, and provided ongoing care management as needed, including 

monthly phone follow-up calls. Care management included facilitating referrals 

to health care providers accepting the participant’s insurance, or lack thereof, and 

coordination of these services with the participant’s PCP; transportation services; 

SHIP (Senior Health Insurance program) counseling; organizations providing 

free or low-cost eye glasses, hearing aids, and dentures; support groups; legal 

services; and home health assistance.

3. Psychotherapy. Psychotherapy was recommended for all intervention participants 

to manage depression and/or health behavior; those who accepted this 

recommendation participated in either cognitive behavioral (CBT) [62,63] or 

interpersonal psychotherapy (IPT) [64,65] by supervised BRIGHTEN Heart 

psychology and social work fellows. Selection of CBT or IPT was made based 

on participant primary concerns about individual coping or relationship issues, 

and number of sessions is determined by clinical judgment of patient need 

relative to symptom alleviation and relapse prevention. Services were provided in 

the participant’s primary care clinic, and in their preferred language (English or 

Spanish). Fellows and Program Coordinator received one hour of individual and 

one hour of group supervision weekly by the unblinded co-Principal Investigator 

(EE-T) and a co-Investigator (RG). Supervisors listened to a random sample of 

session recordings to check for fidelity to theoretical base. Supervision sessions 

also addressed participants’ individual and cultural tailoring needs.

2.6.1. Additional services—The patient-centered model of BRIGHTEN Heart facilitates 

referrals to providers and services beyond BRIGHTEN Heart core staff (Social work and 

Psychology fellows) based on virtual team recommendations [58]. Participation in these 

services is measured by participant self-report, as tracking providers city-wide was not 

tenable, nor sustainable in a treatment model. Examples of additional services included, 

some patients received antidepressant medications from their primary care provider or 

psychiatrist. While study staff communicated with these providers about participant 

response to these medications, the project protocol did not dictate medication changes. Use 

of antidepressant medication will be analyzed as a potential mediator. BRIGHTEN Heart 
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services were designed to complement existing clinic and community services, not control 

or replace those services.

2.6.1.1. Intervention fidelity: In addition to direct weekly supervision of study 

interventionists, as described above, each step of the BRIGHTEN process (team 

consultation, care management, psychotherapy, and referrals for services) was documented 

in the intervention database and monitored by the Rush Data Management Center. Monthly 

control reports ensured that the intervention was delivered as intended.

2.7. Control group

A suitable control condition for such a trial provides access to health education, social 

support, and supportive services, but without the directed team intervention addressing 

depressive symptoms and cardiovascular disease prevention. To achieve this end, individuals 

randomized to the control condition were given membership in the Rush Generations 

program. Rush Generations is a free membership program organized by the academic health 

center for older adults, people who care for older adults, and anyone with an interest in 

healthy aging. The focus of the program is to provide chronic disease prevention and 

management through a wide range of health and aging-related programs and services, 

including a twice yearly health fair, hospital-based and community-based programming, 

civic engagement opportunities, and individual and family consultations with social work 

staff. A lecture series offered twice monthly by experts in the fields of health and aging 

provides practical information and resources on topics such as cognitive health, nutrition & 

exercise, diabetes, and Medicare & prescription drugs that participants can integrate into 

their daily lives for improved health and well-being. Participants randomized to this 

condition were encouraged, but not required, to attend programming. Rush Generations staff 

were asked to record BRIGHTEN Heart participants’ program attendance and provide 

attendance data to BRIGHTEN Heart staff.

2.8. Data management and analysis plan

Power calculations were based on published data from the IMPACT intervention trial [66], 

in which a reduction of 30% (4.1 points) in PHQ-9 depression score was defined as 

clinically meaningful [67]. We allowed for the possibility that the control group may 

improve by up to 10% (1.4 points) by virtue of being in the study. If the control group 

improved by 10% and the intervention group improved by 30%, the difference between the 

two treatment arms would be 2.7 points on the PHQ-9, corresponding to an effect size of 

0.44. With 125 participants per group and an attrition rate of 20%, we will have >85% power 

to detect a difference of 2.7 points between the two treatment arms. We will be able to detect 

effect sizes for secondary outcomes ranging from 0.40 to 0.46 with at least 80% power at 

alpha = 0.05.

To calculate each participant’s change score, we will subtract the baseline PHQ-9 score from 

the 6-month score. To assess whether depressive symptoms change in the intervention group, 

we will use a one sample t-test or a Wilcoxon Signed Rank test, if the distribution of the 

change in PHQ-9 is not well approximated by a normal distribution. To assess whether 

depressive symptoms change more in the intervention than in the control group, we will use 
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a two-sample t-test or the Mann–Whitney test, should a non-parametric test be warranted. 

Data from all participants enrolled in the study will be used. If the intervention group change 

from baseline is significantly larger than zero, we will conclude that the intervention is 

effective. If the intervention group change from baseline is significantly larger than the 

control group change, we will conclude that the intervention is more effective than the 

control treatment. Linear models will be used to test whether the treatment effect on the 

change in depressive symptom from baseline to 6 months is independent of pre-specified 

covariates of age, gender, and ethnicity.

To investigate the effect of treatment on depressive symptoms over time (baseline, 6 months, 

12 months), we will fit a linear mixed-effects model, regressing PHQ-9 at each actual time 

point on time since baseline. Although all participants are scheduled to be measured at three 

exact time points, in practice, there is fluctuation. Using a mixed-effects model allows us to 

incorporate the actual time on study. We will include random effects for starting level and 

rate of change. Such partitioning of the variability in the data allows for more precise 

estimates of random variation and more precise tests of the hypothesis. The basic model will 

be repeated, adjusting for age at baseline, gender, and ethnicity.

We will repeat analyses described above for other measures, including stress and 

cardiometabolic risk factors. To test for a difference in medication adherence, as measured 

by the Morisky scale, between baseline and 6 months in the intervention group a chi-square 

test or equivalent logistic regression will be used. To test for a difference in the change in 

medication adherence from baseline to 6 months between the treatment and control group, 

we will use logistic regression. The outcome variable will be medication adherence at 6 

months, and the predictors will be baseline adherence and treatment group. If the treatment 

parameter is significant then we will conclude that the intervention arm significantly 

changed medication adherence.

3. Findings/baseline characteristics

3.1. Recruitment

Study recruitment started in January 2011 and was completed by December 2014. A 

CONSORT diagram of recruitment is presented in Fig. 2. Nursing staff at participating 

primary care clinics screened 5154 patients and 632 met initial eligibility criteria. RAs 

contacted eligible patients to administer final study criteria. 256 consented to the study and 

250 were randomized, giving an eligible-to-enrolled ratio of 2.47. Participants were 

randomized to either the BRIGHTEN Heart program (n = 126) or the control group (n = 

124).

3.2. Baseline characteristics

Demographic characteristics of the total sample are displayed in Table 2. At baseline, the 

mean age for participants was 67 years. The majority of the participants were female 

(80.4%) and 30.8% of the study participants reported that they were living with a spouse or 

life partner. The population was of lower socioeconomic and educational status, with 78.8% 

of the study sample having an average annual income of less than $20,000, 56.0% with less 
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than a high school degree, and 25% were uninsured. The Hispanic sample had a low level of 

acculturation, with 90% reporting Spanish as their preferred language. There were 

significant differences in demographic, physical, and psychosocial characteristics between 

the African American and Hispanic participants. Overall, Hispanic participants were of 

significantly lower SES than their African American counterparts including years of 

education, annual income and insurance status. Both African American and Hispanic groups 

were taking a median of 5 medications, which is relatively low given the high number of 

chronic conditions. Though more African American participants had four or more chronic 

conditions than Hispanics, 75.4% of the total sample had four or more chronic conditions, 

pointing to the extent of health complexity across this sample.

3.3. Primary and secondary outcome measures

Median baseline depression scores were in the mild range (PHQ = 11/27), with a smaller but 

significant number in the moderate to severe range (24.8% scored ≥15/27). Hispanics 

reported significantly higher levels of depression symptoms (12/27) than African Americans 

(11/27; p < 0.0287), with twice as many Hispanics demonstrating severe depression as 

indicated by PHQ-9 of 15 or greater (33.6% of Hispanics vs 16% of African Americans). 

The use of anti-depressant medications at baseline was lower among African Americans 

than Hispanics (13.6%, vs 28% of Hispanics).

The cardiometabolic syndrome has been used to describe a cluster of metabolic risk factors 

associated with insulin resistance and the development of atherosclerotic cardiovascular 

disease. Several professional societies have generated criteria for the syndrome; BRIGHTEN 

Heart has used the widely accepted NHLBI/American Heart Association criteria [68]. 

According to this definition, cardiometabolic syndrome is diagnosed when three of the 

following five criteria are met: elevated waist circumference (≥102 cm in men or ≥88 cm in 

women), elevated blood pressure (≥130/85 mmHg or taking prescribed antihypertensive 

medications), reduced HDL-Cholesterol (<40 mg/dL in men or <50 mg/dL in women, or on 

lipid lowering medications), elevated triglycerides (≥150 mg/dL or on drug treatment), or 

elevated fasting blood glucose(≥100 mg/dL or on glucose lowering medications). For this 

study, Hemoglobin A1c ≥ 5.7 was used as a surrogate for elevated fasting blood glucose.

Sufficient data was available from 225 of the 250 randomized participants (90%) to 

determine whether or not they met criteria for the diagnosis of the syndrome; data missing at 

baseline was most often due to technical difficulties in collecting and processing laboratory 

samples. Of those 225 participants, 190 (84.4%) met at least three criteria, and thus fulfill 

the diagnosis of the cardiometabolic syndrome.

While there was no significant difference in BMI between African American and Hispanic 

participants, there were differences in other cardiometabolic criteria. As seen in Table 3, 

Hispanics were significantly more likely to be on glucose-lowering medications than were 

African Americans (46.4% vs 29.6%, p = 0.00899). Hispanics were also more likely to have 

baseline dyslipidemias. Although African Americans were more likely to take anti-

hypertensive medication than Hispanics at baseline, this difference was not statistically 

significant, nor were there differences in baseline blood pressure measures.
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Health-related quality of life was far lower than published older adult averages on the SF-12; 

our total sample scored 15–20 points lower for physical functioning, and 34–35 points lower 

for mental functioning on the SF-12 [69,70]. Within our sample, physical functioning was 

similar between ethnic groups (median = 25), though African Americans reported 

significantly higher mental functioning (median = 19.1) than Hispanics (median = 18.5). The 

latter is consistent with reported differences in depression. In contrast, our sample scored 

similarly (median = 0.80) to other American older adults on the EQ5-D [71] and no 

differences were noted between African Americans and Hispanics.

3.4. Mediator variables

Medication adherence was generally poor, with 70.4% reporting low adherence. African 

Americans (78.4%) reported a significantly higher rate of poor medication adherence than 

Hispanics (62.4%; p = 0.00824). Participants reported a median of three traumatic events in 

their lifetime, 2.5 in the last year; African Americans endorsed significantly more lifetime 

traumatic stress events, while Hispanics scored higher for stressful events in the past year 

(PSE). A cut off score of ≥14 on the PCL-C short form is used to identify traumatized 

patients in general medical settings [72]. Median Post-Traumatic Stress Disorder (PTSD) 

symptoms were 11/30, with Hispanics reporting significantly higher symptom levels 

(median = 12/30) than African Americans (10/30, p < 0.0001).

4. Discussion

Depression is a significant issue among older adults, and the burden of depression is greater 

among African American and Hispanic older adults. The impact of depression is not limited 

to mental health, but also physical well-being, with increased risk of cardiovascular disease. 

The significance of the BRIGHTEN Heart trial lies in its engagement of a challenging 

population, along with implementation and rigorous evaluation of an intervention to reduce 

both symptoms of depression and cardiometabolic risk in this health disparity population. In 

order to achieve this aim, several challenges had to be addressed.

The first of these challenges was participant engagement. Study inclusion criteria presented 

four challenges to recruitment: race/ethnicity, depression, age, and poverty. Barriers to the 

participation of African Americans and Hispanics in clinical trials have been well 

documented [73–75], and include trust, lower health literacy, limited English proficiency, 

and costs associated with study participation. As the primary enrollment criterion, all of our 

participants have symptoms of depression, and many have other behavioral risk factors such 

as anxiety and traumatic stress. Depression among older adults is characterized by loss of 

interest, fatigue, and diminished ability to concentrate or make decisions [76], all of which 

are barriers to giving consent and participating in research. The successful recruitment of 

participants for BRIGHTEN Heart should encourage mental health researchers to make 

greater efforts to engage minority elderly in intervention trials.

In addition to depression, the older adults recruited for BRIGHTEN Heart have significant 

comorbid illness. The primary comorbidity that BRIGHTEN Heart targets is metabolic 

syndrome. Given that the syndrome is rarely listed in problem lists in the patient medical 

record, and few patients are aware that they have the condition, it was necessary to find a 
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surrogate measure to identify study participants. In this depressed minority older adult 

population, the use of BMI over 25 as an enrollment criterion was highly effective, as it 

provided a population in which 84.4% met formal criteria for metabolic syndrome.

Also noteworthy is that over 75% of study participants had three or more major chronic 

illnesses in addition to depression. While this pattern of multiple chronic conditions is 

commonly seen in clinical practice with older adults [77], comorbidities are often a criterion 

for exclusion from research study participation. The BRIGHTEN Heart study population is 

therefore highly representative of depressed older adults in “real world” settings, suggesting 

that findings from the trial will have external validity.

A strength of the study design is its methodological rigor which includes key components 

such as independent randomization, an intervention supervised by a single clinician leader 

(EE), and outcomes assessments by blinded RAs. These features ensure that assessments are 

free of bias and any observed differences between the intervention and control conditions 

can be reasonably attributed to the BRIGHTEN Heart intervention.

Baseline findings do, however, suggest an important analytic challenge, as well as an 

opportunity. Although inclusion criteria and enrollment settings were the same for all 

participants, significant differences are observed in the demographics, mental health, and 

physical health status between African Americans and Hispanics in the trial. Socioeconomic 

and health differences between the African American and Hispanic populations may require 

that implementation of the BRIGHTEN Heart intervention be adapted to meet the distinct 

needs of each group. Intergroup differences will also need to be addressed in data analyses; 

equal numbers of African Americans and Hispanics in the study cohort will facilitate 

comparisons of outcomes between the two groups.

5. Conclusion

The BRIGHTEN Heart trial has been designed to rigorously test a multi-level intervention 

for vulnerable minority older adults with depression and elevated cardiovascular risk. The 

study has successfully enrolled this difficult-to-reach target population. We are now well-

positioned to determine the efficacy of the BRIGHTEN Heart virtual team-based 

intervention, based in a primary care environment, in improving both mental health and 

physical well-being in older adults. If found to be efficacious, the BRIGHTEN Heart 

intervention could lead to more effective approaches to address depression and 

cardiovascular risk in vulnerable communities affected by health disparities.
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Fig. 1. 
Model of BRIGHTEN Heart, a multi-level intervention that targets both depression and 

health behaviors in older adults with comorbid depression and metabolic syndrome. 

Boldface text = Primary and Secondary Outcome Measures. * indicates outcome measures 

collected but not included in Major study aims.
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Fig. 2. 
CONSORT diagram.
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Fig. 3. 
Study protocol and workflow.
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Table 1

Variables measured at baseline, 6-month and 12-month follow-up.

Primary outcome measures Details

Depression symptoms: Patient Health 
Questionnaire (PHQ-9)

10-item self-administered depression screening questionnaire that assesses the presence and 
severity of depressive symptoms over two-week period [48]

Secondary outcomes measures

Hemoglobin A1c Hemoglobin A1C levels reflect level of glycemic control in diabetes patients. Samples 
collected via finger stick and processed through Rush core laboratory

Blood pressure After sitting for 10 min, participants’ blood pressure was taken three times at two-minute 
intervals using the Omron HEM-907XL automated sphygmomanometer (Omron 
Healthcare, Kyoto Japan). Second and third readings were averaged to obtain final score. 
Mean Arterial Pressure was calculated using the standard formula: DBP + 1/3 (SBP – 
DBP).

Lipids Total Cholesterol, LDL-C, HDL-C, and triglycerides were measured after an 8 h fast. 
Samples were collected via finger stick and processed through RUSH core laboratory

hsCRP (C-reactive protein) Elevations in C-reactive protein is one of the diagnostic criteria used for the Metabolic 
Syndrome. Samples were processed through the through RUSH core laboratory.

Body Mass Index Weight measured using a balance beam digital scale (Health O Meter), reported to 1/10 kg 
(5 min). Height measured using wall mounted stadiometer. BMI calculated by dividing 
weight (kilograms) by height (meters squared).

Medications Patients brought medication list to assessment visits and regimen was recorded by study 
RAs. Medications taken for depression, diabetes, hypertension, and lipid control are 
categorized.

Waist circumference Nearest cm at narrowest part of torso, above iliac crest, below rib cage (4 min).

Mediating factors

Stress: Past Stressor Events Form (PSE) 10-item questionnaire measuring stressful events occurring within the past year [78,79]

 Traumatic Stress Checklist Form 11-item interviewer-administered questionnaire evaluating exposure to traumatic stress 
events during the course of one’s lifetime. The Lifetime Trauma Exposure from the 
Composite International Diagnostic Interview PTSD Module [79]

Posttraumatic stress disorder: PTSD Checklist-
Civilian Short Form

6-item questionnaire used to screen for symptoms of posttraumatic stress disorder [72]

Medication adherence: Morisky Medical 
Adherence Scale (MMAS)

4-item questionnaire that assesses subjective impression of medication adherence behaviors 
[80]

Participant variables

Participant demographic information Self-reported demographic questionnaire which included questions about income, 
education, employment and insurance

Anxiety: Beck Anxiety Inventory (BAI) 21-item questionnaire designed to screen for symptoms of anxiety as distinguished from 
symptoms of depression [81,82]

Quality of Life:
 EQ-5D

18-item questionnaire assessing health status based on five dimensions including: mobility, 
self-care, usual activities, pain/discomfort and anxiety/depression [83]

 Short Form Health Survey (SF-12) 12-item questionnaire used to assess functional health and well-being which includes 
physical and mental component summary scales [84,85]

Acculturation: Marin-Marin Acculturation Scale 
(Spanish speakers only)

12-item questionnaire measuring acculturation with subscales for language use, media use, 
and preference for social relations [86]
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Table 2

Participant characteristics.

Variable Total sample (N = 250) African American (N = 
125)

Hispanic (N = 125) p-valuea b

Female, n (%) 201 (80.4) 102 (81.6) 99 (79.2) 0.75025

Age, median (q1, q3) 67 (64, 71) 68 (65, 73) 66 (63, 70) 0.011

Age, categorized, n (%) 0.0076

 60–64 71 (28.4) 28 (22.4) 43 (34.4)

 65–74 141 (56.4) 70 (56.0) 71 (56.8)

 75–88 38 (15.2) 27 (21.6) 11 (8.8)

Education, number of years, median (q1, q3) 9 (5, 12) 12 (11, 14) 5 (2, 7) <0.0001

Education, categorized, n (%) <0.0001

 Less than high school 140 (56.0) 34 (27.2) 106 (84.8)

 High school diploma or equivalent 36 (14.4) 29 (23.2) 7 (5.6)

 Vocational school, some college, associate 
degree

50 (20.0) 45 (36.0) 5 (4.0)

 College or graduate degree 20 (8.0) 15 (12.0) 5 (4.0)

 Other 4 (1.6) 2 (1.6) 2 (1.6)

Relationship status, n (%) <0.0001

 Single 50 (20.0) 40 (32.0) 10 (8.0)

 Living with spouse/life partner 77 (30.8) 18 (14.4) 59 (47.2)

 Divorced/living separately from spouse/life 
partner

71 (28.4) 37 (29.6) 34 (27.2)

 Widowed 52 (20.8) 30 (24.0) 22 (17.6)

Average annual income b, n (%) 0.0049

 <10,000 k 98 (39.2) 44 (35.2) 54 (43.2)

 10,000–19,999 k 99 (39.6) 58 (46.4) 41 (32.8)

 >20,000 k 45 (18.0) 23 (18.4) 22 (17.6)

 Unknown/no answer given 8 (3.2) 0 8 (6.4)

Insurance c, n (%) <0.0001

 Medicare only 73 (29.9) 50 (40.0) 23 (19.3)

 Medicaid only 20 (8.2) 10 (8.4) 10 (8.0)

 Medicare plus private 14 (5.7) 8 (6.4) 6 (5.0)

 Medicare plus Medicaid 46 (18.9) 35 (28.0) 11 (9.2)

 No insurance 63 (25.8) 14 (11.2) 49 (41.2)

 Other/private 28 (11.5) 8 (6.4) 20 (16.8)

Employment, n (%) <0.0001

 Full time care-giver 5 (2.0) 1 (0.8) 4 (3.2)

 Part time care-giver 19 (7.6) 9 (7.2) 10 (8.0)

 Retired 134 (53.6) 94 (75.2) 40 (32.0)

 Unemployed/disabled 79 (31.6) 21 (16.8) 58 (46.4)

 Refused/do not know 13 (5.2) 0 (0) 13(10.4)

Psychosocial factors, median (q1, q3)
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Variable Total sample (N = 250) African American (N = 
125)

Hispanic (N = 125) p-valuea b

 BAI d 13 (5, 22) 6 (3, 11) 21 (14, 27) <0.001

 hsCRP (C-reactive protein) 3.2 (1.6, 7.2) 3.9 (2.0, 10.0) 2.6 (1.3, 6.4) 0.0138

 Traumatic stress checklist e 3 (1, 4) 3 (1, 5) 2 (1, 4) 0.0057

 PSE f 2.5 (1, 4) 2 (2, 3) 3 (1, 4) 0.02520

 PTSD g 11 (8, 15) 10 (7, 12) 12 (9, 16.5) <0.0001

 SF-12 h

  SF-12 PCS 25 (24.8, 25.2) 25 (24.8, 25.2) 25 (24.8, 25.2) 0.439

  SF-12 MCS 18.7 (18.3, 19.1) 19.1 (18.8, 19.4) 18.5 (18.1, 18.7) <0.0001

Patient complexity factors

 Total number of medications, median (q1, q3) 5 (3, 7) 5 (3, 7) 5 (3, 6) 0.6306

 Number of chronic conditions including 

depression symptoms i, n (%)

0.0019

 1 (depression only) 4 (1.6) 3 (2.4) 1 (0.8)

 1–2 (excluding depression) 57 (22.8) 17 (13.6) 40 (32.0)

 3–4 (excluding depression) 127 (50.8) 67 (53.6) 60 (48.0)

 5+ (excluding depression) 62 (24.8) 38 (30.4) 24 (19.2)

a
Wilcoxon used for comparing non-normal data, Chi-square used for categorical data, t-tests used for normally distributed continuous data, Fisher’s 

exact test used for categorical data with cell counts <5.

b
Total family income before taxes.

c
n = 6 Hispanic participants did not know their insurance status.

d
Beck Anxiety Inventory, response format: 0–3 (not at all to severely-it bothered me a lot), score range: 0–63. Higher score indicates greater 

anxiety severity.

e
Traumatic Stress Checklist, response format: yes, no, don’t know, refuse, higher score indicated experiencing more stressful events over a lifetime.

f
Past Stressor Events Form, response format: yes, no, refuse, higher score indicates experiencing more stressful events over past year.

g
PCL-Civilian Short Form, response format: range 1–5 (not at all to extremely), score range: 0–30. Higher scores indicate more severe symptoms 

of PTSD.

h
Short Form Health Survey, includes physical and mental component summary scales. Higher scores indicate worse health status.

i
Chronic conditions include heart attack or myocardial infarction, hypertension, diabetes, cancer, stroke, kidney problems, currently on dialysis, 

arthritis, lung disease, liver disease, asthma, sleep apnea, neurological disease, obesity (BMI ≥30).
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Table 3

Study outcomes.

Variable Total sample (N = 250) African American (N = 125) Hispanic (N = 125) p-value a

Depression symptoms

 PHQ-9 b, median (q1, q3) 11 (9, 14) 11 (9, 13) 12 (9, 15) <0.0287

 PHQ-9, categorized n (%) 0.004

  8–9 86 (34.4) 47 (37.6) 39 (31.2)

  10–14 102 (40.8) 58 (46.4) 44 (35.2)

  15–19 47 (18.8) 18 (14.4) 29 (23.2)

  > = 20 15 (6) 2 (1.6) 13 (10.4)

Cardiometabolic syndrome, n (%) c 190 (84.4) 96 (87.3) 94 (81.7) 0.2745

 Overweight/obesity d 192 (77.4) 99 (79.2) 93 (75.6) 0.5451

 Glucose intolerance e 185 (80.8) 95 (84.8) 90 (76.9) 0.1355

 Low HDL cholesterol f 89 (38.4) 35 (29.7) 54 (47.4) 0.0069

 Elevated triglycerides g 155 (70.5) 70 (66.0) 85 (74.6) 0.1849

 Elevated blood pressure h 222 (89.9) 117 (95.9) 105 (84.0) 0.0026

Body Mass Index (BMI), median (q1, q3) 31.6 (27.8, 36) 32 (28.1, 36.3) 31.3 (27.5, 35.2) 0.2069

BMI ≥30, n (%) 151 (60.4) 76 (60.8) 75 (60.0) 1.0

Waist circumference (cm), median (q1,q3) 105 (98, 115) 106 (99, 115) 104 (97, 114) 0.1835

Blood Pressure (BP)

 Systolic BP (mm Hg), median (q1, q3) 138 (126.5, 153) 138 (127.5, 155) 138.5 (126, 150) 0.7396

 Diastolic BP (mm Hg), median (q1, q3) 78.5 (69, 85) 79 (68.5, 86.5) 77 (69, 84) 0.3976

Lipids

 Total cholesterol (mg/dL), median (q1, q3) 189 (163, 223) 198.5 (168, 228) 181.5 (160, 209.5) 0.0100

 HDL cholesterol (mg/dL), median (q1, q3) 49 (40, 61) 54 (45, 65) 45 (38, 56) 0.0001

 Triglycerides (mg/dL), median (q1, q3) 153 (111, 228) 133 (96, 201) 171.5 (128.5, 240.5) 0.0014

HBA1c, median (q1, q3) 6.4 (5.7, 7.6) 6.3 (5.7, 7.5) 6.6 (5.7, 7.9) 0.502

Medications (%)

 Glucose lowering medications 95 (38) 37 (29.6) 58 (46.4) 0.00899

 Lipid lowering medications 87 (34.8) 37 (29.6) 50 (40) 0.11084

 Blood pressure lowering medications 178 (71.2) 95 (76) 83 (66.4) 0.12414

 Anti-depressant medications 52 (20.8) 17 (13.6) 35 (28.0) 0.0077

Adherence

 Low adherence i (%) 176 (70.4) 98 (78.4) 78 (62.4) 0.00824

a
Wilcoxon used for comparing non-normal data, Chi-square used for categorical data, t-tests used for normally distributed continuous data, Fisher’s 

exact test used for categorical data with cell counts <5.

b
Patient Health Questionnaire-9, 9 items, range 0–3 (Not at all to nearly every day). Higher scores indicate greater depression severity.

c
Cardiometabolic syndrome missing data (n = 25)

d
Waist ≥102 cm (men) or ≥88 cm (women), missing data (n = 2)
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e
Hemoglobin A1c ≥5.7 or on Glucose-lowering medications, missing data (n = 21)

f
<1.0 mmol/L (40 mg/dL) (men); <1.3 mmol/L (50 mg/dL) (women), missing data (n = 18)

g
≥1.7 mmol/L (150 mg/dL) or on lipid lowering medicines, missing data (n = 30)

h
≥130/85 mmHg or on blood pressure lowering medicines, missing data (n = 3)

i
Morisky Medication Adherence Scale, response format: range yes–no. Low adherence = MMAS score ≥3
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