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Introduction: An estimated 15% of community-dwelling older adults have depressive symptoms in the U.S. The Program to Encourage Active, Rewarding Lives (PEARLS) is an evidence-based program for managing late-life depression. PEARLS is a home/community-based collaborative care model delivered by community-based organizations to improve access to quality depression care. Trained staff actively screen for depression to improve recognition, teach problem-solving and activity planning skills for self-management, and connect participants to other supports and services as needed.

Methods: This study examined 2015–2021 data from 1,155 PEARLS participants across four states to assess PEARLS effectiveness to reduce depressive symptoms. The clinical outcomes were measured by the self-reported PHQ-9 instrument to assess changes in depressive symptoms scored as depression-related severity, clinical remission, and clinical response. A generalized estimating equation (GEE) model was fitted to examine changes in composite PHQ-9 scores from baseline to the final session. The model adjusted for participants’ age, gender, race/ethnicity, education level, income level, marital status, number of chronic conditions, and number of PEARLS sessions attended. Cox proportional hazards regression models were conducted to estimate the hazard ratio for improvement of depressive symptoms (i.e., remission or response), while adjusting for the covariates.

Results: PHQ-9 scale scores significantly improved from baseline to their final sessions (mean difference = −5.67, SEM = 0.16, p < 0.001). About 35% of participants achieved remission with PHQ-9 score < 5. Compared to participants with mild depression, patients with moderate depression (HR = 0.43, 95%CI = 0.35–0.55), moderately severe depression (HR = 0.28, 95%CI = 0.21–0.38), and severe depression (HR = 0.22 95%CI = 0.14–0.34) were less likely to experience clinical remission with PHQ-9 score < 5, while adjusting for the covariates. About 73% achieved remission based on no longer having one or both cardinal symptoms. Compared to participants with mild depression, patients with moderate depression (HR = 0.66, 95%CI = 0.56–0.78), moderately severe depression (HR = 0.46, 95%CI = 0.38–0.56), and severe depression (HR = 0.38, 95%CI = 0.29–0.51) were less likely to experience clinical remission, while adjusting for the covariates. Nearly 49% of participants had a clinical response or a ≥ 50% decrease in PHQ-9 scores over time. There were no differences between the severity of depression groups based on the time to clinical response.

Discussion: Findings confirm that PEARLS is an effective program to improve depressive symptoms among older adults in diverse real-world community settings and can be a more accessible option for depressive older adults who are traditionally underserved by clinical care.
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1. Introduction

Depression is a prevalent mental health disorder impacting older adults in the United States (U.S.), with trends remaining relatively stable over the past two decades (1). According to the Centers for Disease Control and Prevention in 2019, approximately 19% of the older adult population had symptoms of depression, with about 12, 4, and 3% of adults ages 65 years and older having mild, moderate, and severe symptoms (2). Among older adults ages 75 years and older, the pooled prevalence of major depression is about 7% and depressive disorders is about 17% (3). Older adults of lower income, with multiple chronic conditions, and/or functional limitations for activities of daily living are risk factors for clinical depression (4–6). Concerning chronic conditions, depressive disorders among older adults have been associated with increased prevalence of asthma, arthritis, cardiovascular disease, cancer, diabetes, and stroke (7).

Clinically significant depression is currently underdiagnosed and thus undertreated among older adults (8, 9). This is concerning especially since depression is an independent predictor of mortality among older adults, with late-life depression increasing mortality risk by 34% (10). Risk factors and symptoms of depression may be overlooked, misdiagnosed as dementia, or mistakenly believed to be a natural response to life changes or disease diagnoses (11–13). Prior research indicates that about 8-in-10 of adults have an undiagnosed depression status, with an economic burden of about $10,000 lost quality-adjusted life years per adult with undiagnosed depression compared to those without undiagnosed depression (14). When compared to younger- and middle-aged adults, older adults are less likely to seek mental health care, and when they receive care, they are less likely to seek specialty care for mental health disorders (15).

Depression treatment for older adults typically focuses on pharmacological treatment (16). While effective, anti-depressant treatments do come with some risks, such as increased fall risk (17) and challenges prescribing medications due to physiological changes that occur during the aging process (18). Fortunately, effective non-pharmacological treatments exist to treat depression among older adults (19) and overcome barriers to healthcare access including inadequate outreach and professional training (20). Specifically, recommendations for treating depression among older adults include home- and community-based depression care management interventions with an individualized cognitive behavioral therapy component (21). One evidence-based program for late-life depression, the Program to Encourage Active, Rewarding Lives (PEARLS), was developed and researched by the Health Promotion Research Center at the University of Washington in partnership with local community-based social service organizations (22).

PEARLS is a home/community-based collaborative care model delivered by community-based organizations to reduce depression among older adults who are isolated, functionally impaired, live with multiple chronic conditions, and/or are of lower socioeconomic status (e.g., social service recipients) (23). Previous research has demonstrated the effectiveness of PEARLS to reduce clinically significant depressive symptoms via randomized controlled trials with older adults with minor depression or dysthymia as well as adults with epilepsy and co-cooccurring major depression (24–26). Beyond this efficacy research, implementation research has been conducted to evaluate the public health impact of PEARLS via the RE-AIM Framework (27), studies have identified strategies and adaptations to make PEARLS more effective for and accessible to older adults of color, including linguistically diverse populations (28, 29). Despite the previously documented effectiveness of PEARLS, fewer studies have examined PEARLS participant attributes and program effectiveness in real-world implementations across multiple states or its ability to reduce depression using different clinical criteria including clinical remission and response. Therefore, the purposes of this four-state investigation were to: (1) identify the baseline characteristics of participants entering PEARLS overall and stratified by their depressive symptoms; (2) assess the effectiveness of PEARLS to reduce depressive symptoms from baseline to the final session; and (3) evaluate the rate of achieving clinical remission and clinical response from baseline to the final session.



2. Methods


2.1. Intervention

PEARLS is a home/community-based depression care management program like Healthy IDEAS (30) and Beat the Blues (31) in which existing community-based organization staff are trained to provide psychoeducation, support, and brief behavioral interventions to improve access to and quality of depression care for older adults facing barriers to clinical care. PEARLS includes active screening for depression to improve poor recognition of late-life depression, measurement-based outcomes (regular depression symptom monitoring), and clinical supervision to strengthen team-based care that adjusts as needed to best support older adults over the course of care. PEARLS is delivered based on evidence-based guidelines, using a program manual and forms. The program structure includes an initial assessment, six to eight in-person sessions, a final assessment, and three follow-up phone calls. During a six-month period, consisting of the one-on-one sessions and phone support, trained PEARLS coaches (or “counselors”) empower individuals to improve their depressive symptoms and self-efficacy with a three-pillar approach: (1) learning problem solving techniques; (2) becoming more socially and physically active; and (3) engaging in more pleasant activities. This three-pillar approach is proven to reduce depressive symptoms (23, 26). The program is typically delivered in the client’s home, which supports engagement and retention of underserved older adults who may be depressed but less able to seek treatment due to physical impairments and medical comorbidities (23). PEARLS coaches undergo formal training (32) and contact the clients with in-home visits as well as by phone. This ensures that participants feel comfortable expressing any problems and barriers that they are experiencing, which builds rapport with the counselors delivering the program. The PEARLS program trains front-line providers (e.g., community health workers, social workers) who are employed by social service organizations that act as “safety nets” for underserved communities who have lower healthcare access. PEARLS coaches are not required to have a mental health background or other formal credentials; rather, the training, structured delivery guidelines, clinical supervision by psychiatrists or other clinicians provide ongoing support and consultation for PEARLS participants with complex healthcare needs. Clinical supervision has shown consistent fidelity of PEARLS implementation (33).



2.2. Participants and procedures

This collaborative effort examined data from PEARLS participants across four Administration for Community Living (ACL)-funded states (i.e., Florida, Maryland, Texas, and Washington) to assess the effectiveness of PEARLS to reduce depressive symptoms. PEARLS participants are mostly older adults ages ≥50 years who are of low-income and have clinical depressive symptoms determined by using the reliable and valid Patient Health Questionnaire-9 (PHQ-9) (34). PEARLS routine practice requires the PHQ-9 being administered at each session for monitoring, tracking and psychoeducation. PEARLS participants frequently meet the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria for minor depression, major depression, and persistent depressive disorder (35). Ineligibility criteria for participation in PEARLS includes people with moderate to severe cognitive impairment and those who are functionally impaired by serious mental health illnesses or substance use disorders.

The date for participant enrollment ranged from 05/18/2015 to 02/17/2021. Of the 1,856 potential PEARLS participants, 360 (19.4%) were deemed ineligible after initial screening and 60 (3.2%) were not screened for eligibility. Of the 1,436 eligible PEARLS participants, 1,373 (95.6%) completed the 9-item Patient Health Questionnaire (PHQ-9) during their baseline session. Of the 1,373 participants with an initial PHQ-9 score, 1,225 (89.2%) subsequently completed at least one PHQ-9 screening. Prior to analyses, we excluded an additional 2.3% (n = 28) of participants ages <50 years. Because PEARLS is intended for those with depression, an additional 3.5% (n = 42) of participants with initial PHQ-9 scores of 0–4 (i.e., indicative of no/minimal depressive symptoms) were omitted. Therefore, the primary analytic sample for this investigation included the 1,155 PEARLS participants ages ≥50 years with a baseline score indicative of depression and at least two PHQ-9 scores. The Texas A&M University Institutional Review Board classified this secondary data analysis as not human subjects research (IRB#: 2020–1244).



2.3. Measures


2.3.1. PHQ-9

The PHQ-9 is a self-reported tool that assesses depressive symptoms over the past 2 weeks (34). The nine questions align with the DSM-5 diagnostic criteria to identify the severity of depression (35), and cover emotional (e.g., mood), cognitive (e.g., poor concentration), and somatic (e.g., trouble sleeping) depressive symptoms. Each of the nine items is scored on a 4-point Likert scale from 0 (“not at all”), 1 (“several days”), 2 (“more than half the days)” to 3 (“nearly every day”) (34). For this study, we examined the PHQ-9 in different ways to assess changes in depression-related severity, clinical remission, and clinical response.

The PHQ-9 can be assessed continuously where the items are summed to create a scale score from 0 to 27, with higher scores indicating more depressive symptoms (34). In the current sample, this 9-item scale had a Cronbach’s alpha of 0.628. When used as a severity measure, the PHQ-9 scale scores can be assessed categorically by severity of depression thresholds: (1) 0–4 (i.e., no/minimal); (2) 5–9 (i.e., mild); (3) 10–14 (i.e., moderate); (4) 15–19 (i.e., moderately severe); and (5) 20–27 (i.e., severe).

PHQ-9 clinical outcomes can be interpreted as: (1) clinical remission, which is indicative of not needing depression treatment and defined as either (a) having a PHQ-9 scale score < 5 or (b) no longer having one or both cardinal symptoms of “little interest” or “depressed mood” more than half the time or about every day, irrespective of their composite PHQ-9 score; and (2) clinical response, which was defined as a clinically significant improvement with ≥50% decline in PHQ-9 scale scores from pre-treatment/baseline to the final PEARLS session (34, 36). Additionally, at least one of the cardinal depressive symptoms [i.e., the first two PHQ-9 symptoms of “little interest or pleasure in doing things” (anhedonia) and “feeling down, depressed, or hopeless” (depressed mood)] must be endorsed as “more than half the days” or “nearly every day” (34) to meet the DSM criteria for depression (35).



2.3.2. Covariates

The following sociodemographic characteristics of participants were assessed: age; gender; race and ethnicity (non-Hispanic White, non-Hispanic Black, non-Hispanic Other/Multiracial, and Hispanic); education level (less than high school/GED, high school graduate/GED, some college or technical school, and college graduate or higher); income level (<$15,000, $15,000–$24,999, ≥$25,000); marital status (married or partnered, widowed, divorced or separated, and single or never married); and number of chronic health conditions (e.g., arthritis, cancer, heart disease, obesity). The non-Hispanic Other category included Asian, American Indian or Alaska Native, Native Hawaiian or Pacific Islander, and Multiracial. Concerning PEARLS participation, participant characteristics also included number of PEARLS sessions attended (range 1–8) and successful completion of the program, which was defined as attending 6–8 sessions.




2.4. Statistical analysis

Descriptive statistics were performed to identify sample characteristics. Independent t-tests and one-way analyses of variance (ANOVAs) were performed to assess differences between categorical participant characteristics based on baseline PHQ-9 scores. It should be noted that there were missing data for gender, education level, income level, and marital status. Rather than omit cases, missing values for these covariates were included in sample frequencies. Differences between groups were assessed, and no differences were identified. Pearson correlations were performed to assess the strength of associations between the continuous participant characteristics based on baseline PHQ-9 scores. Then, an adjusted generalized estimating equation (GEE) model was fitted with an identity link function and exchangeable correlation structure for repeated-measures linear regression to examine composite PHQ-9 scores continuously from baseline to the final PEARLS session. Covariates were included in the model to test the overall effects of PEARLS by adjusting for participants’ age, gender, race/ethnicity, education level, income level, marital status, number of chronic conditions, and number of PEARLS sessions attended. The mean difference, standard error of the mean (SEM), and p-values are presented for the adjusted GEE model.

To assess the three time-to-event outcomes of clinical remission and response, we employed the Kaplan–Meier method to illustrate the cumulative probability of time to clinical remission and time to having a clinical response over the eight PEARLS sessions based on participants’ severity of depression at baseline. Participants were censored in each Kaplan–Meier survival curve if they did not achieve either remission or response during PEARLS. Then, we performed three Cox proportional hazards regression models for each primary outcome to estimate the hazard ratio for improvement of depressive symptoms (i.e., remission or response), while adjusting for the covariates. Participants with mild depression at baseline were used as the reference group, and adjusted hazard ratios (HRs), 95% confidence intervals (CIs), and p-values are presented for the three adjusted Cox models. Data were analyzed as intent-to-treat using SPSS (version 28.0).




3. Results

On average, PEARLS participants were age 71.8 (±9.8) years, ranging from 50 to 101 years (Table 1). Approximately 76% were female, and the majority were non-Hispanic White (60.2%) followed by non-Hispanic Black (20.7%), non-Hispanic Other/Multiracial (14.2%) and Hispanic (4.9%). About 15% of participants had a high school education/GED or less, whereas 16.5% had a college education or more. The majority (38.5%) of participants had annual household incomes <$15,000. Concerning marital status, 26.1 and 24.6% were divorced or separated and widowed, respectively. On average, PEARLS participants self-reported 2.8 (±2.4) chronic health conditions. In addition to self-reported depression, the most frequently reported conditions included hypertension (40.5%), arthritis/rheumatic disease (28.5%), chronic pain (26.7%), high cholesterol (26.5%), heart disease (24.8%), and asthma/emphysema/other breathing problems (17.1%).



TABLE 1 PEARLS participant characteristics overall and based on baseline PHQ-9 scale scores.
[image: Table1]

On average, participants attended 5.8 (±2.4) PEARLS sessions. Nearly two-thirds (64.0%) of participants successfully completed PEARLS and attended 6–8 sessions. PEARLS participants represented four states, with 67.4% living in Florida (n = 779), followed by 19.3% in Maryland (n = 223), 8.3% in Texas (n = 96), and 4.9% in Washington (n = 57). Participants were primarily referred to the program by Area Agencies on Aging (42.0%), followed by a nurse or social worker (9.0%), self-referral (8.7%), physician or health care professional (7.1%), or outreach activity (6.6%).


3.1. Sample characteristics based on baseline PHQ-9 scale scores

The average baseline PHQ-9 score for participants was 13.10 (±4.59), with scores ranging from 5 to 27. Concerning severity of depression based on baseline PHQ-9 scale scores, 24.1% of participants had mild depression, 40.1% had moderate depression, 25.3% had moderately severe depression, and 10.5% had severe depression (see Table 1).

Participants’ age (r = −0.131, p < 0.001) and number of PEARLS sessions attended (r = −0.090, p = 0.002) negatively correlated with baseline PHQ-9 scale scores (see Table 1). One-way ANOVA test results indicated that baseline PHQ-9 scale scores differed by race/ethnicity (p < 0.001), income level (p = 0.037), and severity of depression (p < 0.001). Independent t-test results indicated that participants who had successful PEARLS completion defined as attending 6–8 sessions had lower mean baseline PHQ-9 scores compared to participants who attended 0–5 sessions (p = 0.006).



3.2. Changes in PHQ-9 scale scores from baseline to final PEARLS session

The average PHQ-9 scale score at participants’ final sessions was 7.42 (±5.33), with scores ranging from 0 to 25. Table 2 reports the adjusted GEE model results for changes in PHQ-9 scale scores from baseline to final session among PEARLS participants. Specifically, PHQ-9 scale scores significantly improved from baseline to their final sessions (mean difference = −5.67, SEM = 0.16, p < 0.001). Participants with improved PHQ-9 scores from baseline to their final sessions were older (β = −0.05, p < 0.001) and attended a higher mean number of PEARLS sessions (β = −0.52, p < 0.001). Non-Hispanic Black participants (mean difference = −1.44, p < 0.001) and participants with an income ≥$25,000 (mean difference = −1.02, p = 0.010) had significantly improved PHQ-9 scale scores compared to participants who were non-Hispanic White and with an income <$15,000, respectively. Conversely, participants who were divorced or separated (mean difference = 0.75, p = 0.031) and single or never married (mean difference = 0.81, p = 0.040) had poorer PHQ-9 scale score improvement compared to participants who were married or partnered.



TABLE 2 Changes in PHQ-9 scale scores from baseline session to final session among PEARLS participants.
[image: Table2]



3.3. Time to clinical remission from baseline to final session

Overall, from baseline to final session, 34.9% of participants (n = 403) achieved remission based on PHQ-9 scale score < 5 criteria and 73.3% (n = 847) achieved remission based on the criteria of no longer having one or both symptoms included in items 1–2 (i.e., little interest or depressed mood) for more than half the time or about every day. Table 3 reports the adjusted Cox regression model results for the time to clinical remission, based on the two criteria, from baseline to the final session. The time to remission curves for mild depression versus the three other severity of depression groups is depicted graphically in Figures 1, 2.



TABLE 3 Time to clinical remission and clinical response from baseline to final session based on baseline depressive severity.
[image: Table3]
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FIGURE 1
 Time to clinical remission curve for severity of depression groups (PHQ-9 score < 5).


[image: Figure 2]

FIGURE 2
 Time to clinical remission curve for severity of depression groups (cardinal symptoms).


The mean duration for participants with mild depression to achieve remission based on PHQ-9 scale score < 5 criteria was 4.67 sessions (95%CI = 4.33–5.02) followed by 6.36 sessions (95%CI = 6.14–6.59) for participants with moderate depression, 6.96 sessions (95%CI = 6.72–7.20) for participants with moderately severe depression, and 7.12 sessions (95%CI = 6.75–7.49) for participants with severe depression. Cox regression model results showed the time to clinical remission based on the PHQ scale score < 5 criteria was significantly different among all severity of depression groups. Specifically, compared to participants with mild depression, patients with moderate depression (HR = 0.43, 95%CI = 0.35–0.55), moderately severe depression (HR = 0.28, 95%CI = 0.21–0.38), and severe depression (HR = 0.22 95%CI = 0.14–0.34) were less likely to experience clinical remission, while adjusting for the covariates (see Table 3). Compared to participants in the lowest education level, participants with higher education levels of high school graduate/GED (HR = 1.95, 95%CI = 1.37–2.78), some college or technical school (HR = 1.51, 95%CI = 1.05–2.16), and college degree or higher (HR = 1.68, 95%CI = 1.13–2.49) were more likely to achieve clinical remission. Compared to participants in the lowest income level, participants with a higher income level of ≥$25,000 (HR = 1.70, 95%CI = 1.25–2.33) were more likely to experience clinical remission.

The mean duration for participants with mild depression to achieve remission based on the criteria of no longer having one or both symptoms included in items 1–2 (i.e., little interest or depressed mood) for more than half the time or about every day was 2.54 sessions (95%CI = 2.32–2.75), followed by 3.53 sessions (95%CI = 3.30–3.76) for participants with moderate depression, 4.44 sessions (95%CI = 4.12–4.75) for participants with moderately severe depression, and 4.65 sessions (95%CI = 4.14–5.16) for participants with severe depression. Cox regression model results showed the time to clinical remission based on the criteria of no longer having one or both symptoms for PHQ-9 items 1–2 was significantly different among all severity of depression groups. Specifically, compared to participants with mild depression, patients with moderate depression (HR = 0.66, 95%CI = 0.56–0.78), moderately severe depression (HR = 0.46, 95%CI = 0.38–0.56), and severe depression (HR = 0.38, 95%CI = 0.29–0.51) were less likely to experience clinical remission, while adjusting for the covariates (see Table 3). Compared to participants in the lowest education level, participants with higher education levels of some college or technical school (HR = 1.36, 95%CI = 1.08–1.70) and college degree or higher (HR = 1.38, 95%CI = 1.07–1.78) were more likely to experience clinical remission.



3.4. Resource time to clinical response from baseline to final session based on baseline severity of depression

Overall, from baseline to final session, 48.7% of participants (n = 562) had a clinical response or a ≥ 50% decrease in PHQ-9 scale scores over time. Table 3 also reports the adjusted Cox regression model results for the time to clinical response based on ≥50% decrease in PHQ-9 scale scores. Figure 3 illustrates the time to clinical response curve for mild depression versus the three other severity of depression groups.

[image: Figure 3]

FIGURE 3
 Time to clinical response curve for severity of depression groups (PHQ-9 ≥ 50% decrease).


The mean duration for participants with mild depression to have a clinical response based on the criteria of ≥50% decrease in PHQ-9 scale scores was 5.16 sessions (95%CI = 4.83–5.49), followed by 5.29 sessions (95%CI = 5.02–5.55) for participants with moderate depression, 5.21 sessions (95%CI = 4.89–5.52) for participants with moderately severe depression, and 5.02 sessions (95%CI = 4.48–5.56) for participants with severe depression. Cox regression model results showed no differences between the severity of depression groups based on the time to clinical response based on the criteria of ≥50% decrease in PHQ-9 scale scores (see Table 3). Compared to non-Hispanic White participants, non-Hispanic Black participants (HR = 1.31, 95%CI = 1.05–1.63) were more likely to achieve a clinical response. Compared to participants in the lowest education level, participants with higher education levels of high school graduate/GED (HR = 1.52, 95%CI = 1.14–2.01) and college degree or higher (HR = 1.48, 95%CI = 1.07–2.04) were more likely to achieve a clinical response. Compared to participants in the lowest income level, participants with a higher income level of ≥$25,000 (HR = 1.47, 95%CI = 1.11–1.93) were more likely to achieve a clinical response.




4. Discussion

This study examined the effectiveness of PEARLS implemented across four U.S. states. Findings reinforce the robustness of PEARLS to reach diverse participants and effectively improve depressive symptoms among older adults in “real world” community settings outside of research studies (24, 28). This study was unique in that it used multiple PHQ-9 scoring definitions and thresholds to assess PEARLS’s effectiveness to reduce depressive symptoms among older adults. On average, participants reported more than a 5-point decrease in PHQ-9 scores from baseline to final session, with large proportions of participants achieving clinical remission and clinical response.

In the current sample, 25.3 and 10.5% of participants reported moderately severe and severe depression at baseline, respectively, and significant differences were observed in baseline depression levels based on participants’ age, race/ethnicity, and income levels. These findings align with prior research that older adults with higher odds of major depression were ages 55–69 years, previously married, and had an income <$20,000, but Black or African American participants were associated with lower odds of major depression (37). The current study also shows that socioeconomic status (i.e., education and income levels) was associated with increased odds of clinical remission and clinical response among PEARLS participants, which suggests the value of PEARLS for individuals without accessible or affordable mental health services. Offering community-based depression care can reduce mental health inequities by improving service availability and utilization among older adults typically underserved by clinical care. Recent COVID-19 adaptations to PEARLS complements its existing in-person national delivery infrastructure by improving adoption though distance training and telePEARLS (i.e., delivered by telephone or video-conferencing sessions) (22, 29, 38).

The current study builds upon growing evidence utilizing survival analysis to assess depressive symptoms, using the PHQ-9 from baseline to after treatment (24, 28, 39, 40). In addition to examining the PHQ-9 as a continuous variable, this study also used survival analysis to assess participants’ clinical response to the intervention (i.e., ≥50% decline in PHQ-9 scores from baseline) and achievement of clinical remission using two definitions (i.e., reduced PHQ-9 scores to <5 and no longer having one of the cardinal symptoms included in items 1–2). Significant clinical improvements were observed across models using different PHQ-9 scoring criteria. More specifically, 73.3% of participants achieved clinical remission in terms of no longer having one or both cardinal depressive symptoms, 48.7% achieved clinical response, and 34.9% achieved clinical remission in terms of a PHQ-9 score < 5 from baseline. These differences by clinical definitions highlight the importance of PEARLS delivery sites selecting the most appropriate and applicable scoring criteria to identify program success. Sites are encouraged to determine the relative importance of participants decreasing their depressive symptoms (i.e., clinical response) versus achieving minimal symptoms (i.e., clinical remission) as a result of the intervention (41). Selected definitions for clinically meaningful improvements should align with organizational priorities and criteria for billing and reimbursement models.

The ability of PEARLS to achieve clinical improvements via reductions in depressive symptoms across baseline depression severity levels set the stage for sustainability and widespread clinical-community linkages. First, the clinical outcomes used in this study align with frequently used quality care metrics and performance improvement measures [e.g., National Center for Quality Assurance (NCQA) Healthcare Effectiveness Data and Information Set (HEDIS)], which incentivize routine screening and effective treatment (42–44). Second, the significant reductions in clinical remission and clinical response from PEARLS are comparable to or better than remission and response achieved with pharmacological care (45–48). This comparability is encouraging because pharmacological care may not be universally accessible to or preferred by many older adults because of the risk of side effects and adverse events (49) and resistance to anti-depressant treatment (50). Further, because PEARLS is easily accessible, it can mitigate social determinants of health that limit access to anti-depressants (e.g., food insecurity, housing) (51–53) or the stigma associated clinical depression care (54–57). PEARLS may offset these barriers to pharmacological care as a community-based treatment alternative that has comparable effectiveness and reaches older adults who have been underserved by clinical care. A public health approach (58, 59) is needed to raise awareness about depression given stigma from older adults, families, and providers; routinize depression screening to improve recognition and referral to quality care; and provide accessible, culturally and linguistically appropriate care that aligns with older adults’ preferences, resources, and values. This includes strengthening clinical-community partnerships for patient screening and program referral to address depression more holistically across community and clinical sectors; following recommendations from the Chronic Care Model given the high cost of managing multiple chronic conditions (of which depression is the leading cause of disability and interferes with managing other health issues) (59, 60).

In the current study, the number of PEARLS sessions attended was associated with significant reductions in depressive symptoms. Time to clinical remission showed a logical dose–response with PEARLS session attendance based on participants’ baseline depression levels. Intuitively, participants who entered the program with more severe depression at baseline required more PEARLS sessions to achieve clinical remission. However, the number of sessions needed to achieve clinical remission differed by the definition applied. On average, time to remission for those with severe depression was 4.65 sessions using the “no longer having one or both cardinal symptoms” definition and 7.12 sessions for the “reduced PHQ-9 scores to <5” definition. Conversely, on average, time to clinical response was consistent across baseline depression severity levels (range from 5.02 to 5.29 sessions), which suggests between five and six sessions are needed to reduce baseline PHQ-9 scores by ≥50%. This variability between outcome definitions reinforces the need for careful selection of clinically meaningful improvements by sites delivering PEARLS. Understanding the anticipated number of sessions needed to achieve clinically meaningful improvements can help sites maintain program fidelity (33) to retain PEARLS participants and ensure they receive an adequate intervention dose while reducing wait times for services (23, 27, 61).


4.1. Limitations

This multi-state applied study is not without limitations. First, PEARLS data were collected and analyzed from four U.S. states, which may not represent the intervention delivery infrastructure or participants reached in other states across the country. A primary strength of PEARLS is its potential to improve access to mental health services among underserved U.S. residents with depression; however, such service inequities may not be present in other Western countries because of universal healthcare. As such, despite the strength of these findings, they should be cautiously generalized to other populations. Future studies are recommended to examine the appropriateness and effectiveness of PEARLS in other U.S. communities and countries. Second, although previous randomized controlled trials have been conducted showing the effectiveness of PEARLS, this study only examined data from PEARLS participants; there were no comparison or control groups included in analyses. While this study demonstrated the effectiveness of PEARLS in “real world” practice within four distinct geographic areas, the single-group research design did not protect against all potential threats to external validity. Beyond the inclusion of a comparator group, researchers are encouraged to further investigate the program’s adaptability and accessibility in addressing late-life depression in diverse community settings. Third, there were missing data for gender, education level, income level, and marital status. Rather than omit cases, “unknown” categories were created for missing values for these covariates. While this allowed for the maximum number of cases to be retained in study analyses, this may have impacted the interpretation of findings. However, it should be acknowledged that only the “unknown” category for income level was significantly associated with depression symptom improvement in two Cox proportional hazard models in this study. Fourth, some contextual information and important variables were not available for this study. For example, while PEARLS delivery sites utilized a series of participant recruitment and engagement strategies, specific referral sources and marketing strategies used to attract participants were not analyzed. Further, beyond marital status, household composition and sources of social support were not provided or included in analyses. Researchers are encouraged to examine such contextual information and include these and other relevant variables in future studies.




5. Conclusion

Findings confirm that PEARLS can effectively improve depressive symptoms among older adults in “real world” community settings and assist large proportions of participants to achieve clinical remission and clinical response. Time to clinical response was consistent across baseline depression severity levels, showing the universal benefit of PEARLS to decrease depressive symptoms by 50% or more over time. While time to clinical remission was fastest among those with mild depression, participants with more severe depression may require more sessions or time in PEARLS to achieve remission. This study highlights the ability of PEARLS to meet different metrics and measures of success, which is important to delivery sites wanting to meet various clinical standards. Given its effectiveness, PEARLS is a strong intervention to provide community-based depression care to underserved older adults who may not be able to access or afford clinical care.
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Participant characteristic Overall (N=1,155) n (%)* Baseline PHQ-9 score, M

(SD)
Age, M (SD)" 71.8(98) —0.131° <0.001
Gender 0288
Female 881(76.3) 13.19 (4.60)
Male 250 21.6) 1272(455)
Unknown 221 1371 (438)
Race/Ethnicity <0001
Non-Hispanic White 695 (60.2) 13.21(4.67)
Non-Hispanic Black 239(20.7) 12.18 (3.99)
Non-Hispanic Other/Multiracial 164(14.2) 13.99 (5.13)
Hispanic 57(49) 12.93(3.63)
Education level 0754
Less than high school/GED 169 (14.6) 12.85 (4.08)
school graduate/GED 303(26.2) 12,96 (4.40)
Some college or technical 336 (29.1) 1332 (4.98)
College graduate or higher 190 (16.5) 12.98 (4.63)
Unknown 157 (13.6) 13.29 (4.56)
Income level 0037
815,000 445 (38.5) 1335 (4.54)
$15,000-524,999 233(202) 12,65 (454)
2525,000 161 (13.9) 1242 (489)
Unknown 316 (27.4) 13.41(449)
Marital status 0053
Married or partnered 232 (20.1) 12,69 (449)
Widowed 284(24.6) 12,61 (4.63)
Divorced or separated 301 (26.1) 1352 (4.80)
Single, never married 175 (15.1) 1330 (4.45)
Unknown 163 (14.1) 1351 (4.30)
No. chronic conditions, M (SD) 28(24) ~0.013" 0671
Severity of depression based on PHQ-9 score <0001
Mild (5-9 score) 279 (24.1) 747(1.29)
Moderate (10-14 score) 463 (40.1) 11,98 (1.39)
Moderately Severe (15-19 score) 292(25.3) 16.70 (1.40)
Severe (20-27 score) 121(10.5) 2164 (1.71)
No. PEARLS sessions attended, M (SD) 58(24) ~0.090" 0.002
PEARLS successful completion 0.006
No (0-5 sessions) 416 (36.0) 1360 (4.71)
Yes (6-8 sessions) 739 (64.0) 1281 (4.50)

PHQ-9, Patient Health Questionnaire-9; GED, general education development; PEARLS, Program to Encourage Active, Rewarding Lives,
n (%) unless noted otherwise.
“Pearson correlation coefficient.
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