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Abstract

Effective psychotherapies for late-life depression are underutilized, mainly because of their 

complexity. “Engage” is a novel, streamlined psychotherapy that relies on neurobiology to 

identify core behavioral pathology of late-life depression and targets it with simple interventions, 

co-designed with community therapists so that they can be delivered in community settings. 

Consecutively recruited adults (≥60 years) with major depression (n=249) were randomly assigned 

to 9 weekly sessions of “Engage” or to the evidence-based Problem-Solving Therapy (PST) 

offered by 35 trained community social workers and assessed by blind raters. “Engage” therapists 

required an average of 30% less training time to achieve fidelity to treatment than PST therapists 

and had one third of the PST therapists’ skill drift. Both treatments led to reduction of HAM-D 

scores over 9 weeks. The mixed effects model-estimated HAM-D ratings were not significantly 

different between the two treatments at any assessment point of the trial. The one-sided 95% CI 

for treatment-end difference was (−∞, 0.07) HAM-D points, indicating a non-inferiority margin of 

1.3 HAM-D points or greater; this margin is lower than the pre-determined 2.2-point margin. The 

two treatment arms had similar response (HR = 1.08, 95% CI (0.76, 1.52), p = 0.67) and remission 

rates (HR = 0.89, 95% CI (0.57, 1.39), p = 0.61). We conclude that “Engage” is non-inferior 

to PST. If disseminated, “Engage” will increase the number of therapists who can reliably treat 
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late-life depression and make effective psychotherapy available to large numbers of depressed 

older adults.

INTRODUCTION

Most depressed older adults are treated with antidepressants despite their modest efficacy 

in late-life major depression. 12 The public health impact of antidepressants is further 

attenuated by poor adherence, inadequate dosages, and infrequent follow up.3,4 Effective 

psychotherapies for late-life depression exist.5–8 Surveys indicate that older adults prefer 

psychosocial interventions but rarely receive them3,9–11, to a large extent, because of the 

limited availability of therapists in the community who are trained and able to maintain their 

skills in evidence-based therapies.12131415,16 A solution is to streamline psychotherapy so 

that it can be accessible by community therapists.17

To address this need, we created “Engage”, a psychotherapy based on two domains of 

knowledge. First, “Engage” relies on neurobiology concepts of depression to identify core 

behavioral pathology of late-life depression.18 By focusing on core pathology, “Engage” 

limits its behavioral targets and reduces the number of decisions therapists must make. 

Second, “Engage” addresses core pathology with simple cognitive-behavioral interventions 

of known efficacy that have been found acceptable by therapists.19 As a result, “Engage” 

relies on a parsimonious set of efficacious strategies to address behaviors originating from 

core neurobiological dysfunctions of depression.18,19

“Engage” theorizes that impairment in reward network functions is a process central to 

late-life depression.18 This view is supported by animal models of depression in which 

stressors influence the structure and function of circuits of reward-related, depression­

like behaviors.20 Humans with depression have impaired reward valuation functions 

and impaired communication among neural substrates of expected value estimation and 

decision-making.21 Deficient reward responsiveness is accompanied by dysconnectivity 

of the nucleus accumbens, a central reward-processing node, with specific large-scale 

functional brain networks.22 Depressed patients show lower memory of observed rewards 

and have impaired ability to use internal value estimations to guide decision-making.23 

Along with depression, aging impairs reward processing, reduces the adaptation to changes 

in reward contingencies,24 and increases sensitivity to punishment.25 Based on the view 

that abnormal reward functions mediate the clinical expression of depression, “Engage” 

uses “reward exposure” as its central intervention. Accordingly, “Engage” guides patients to 

participate in rewarding activities of increasing complexity to stimulate reward functions.

Negativity bias, apathy, and inadequate emotional regulation are clinical manifestations of 

depression that may serve as barriers to “reward exposure”. Negativity bias, consisting of 

preferential attention to negative information, confers vulnerability to depression, persists 

after remission of depression, and increases the risk of relapse.26,2728,29 In Iate-life 

depression, apathy is accompanied by abnormal resting functional connectivity of reward 

and salience network structures.30 Inadequate emotional regulation may be an expression 

of dysfunction of the cognitive control network, resulting from abnormal interaction of the 

ventral-rostral anterior cingulate with the medial prefrontal cortex, responsible for appraisal 
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and regulation of emotional functions, and with limbic subcortical circuits mediating 

emotion processing.31

Engage is personalized through a structured, stepped approach and offers interventions for 

negativity bias (negative valence systems), apathy (reward and salience networks), and/or 

emotional dysregulation (cognitive control system) only if they impede “reward exposure”. 

Its interventions were co-designed with community therapists so that the interventions are 

acceptable and feasible to deliver in community settings. This approach was taken because a 

barrier to availability of evidence-based psychotherapies is their acceptability by community 

therapists. The “Engage” steps are explicitly defined so that they can be easily taught to 

many clinicians and understood by depressed older patients.

This study compared the efficacy of Engage to that of Problem-Solving Therapy (PST) 

both offered by trained, community-based therapists. PST is an evidence-based therapy for 

late-life major depression.65,32 Unlike Engage, the premise of PST is that teaching depressed 

patients to reconceptualize and address problems as they occur alleviates depression. Despite 

its demonstrated efficacy, PST is underutilized principally because therapists have difficulty 

learning and consistently utilizing the skills of PST.19,33 This study tested the hypothesis 

that Engage is non-inferior to PST in reducing symptoms of major depression, with 

comparable probabilities of response and remission.

METHOD

This two-center, randomized clinical non-inferiority trial compared the efficacy of “Engage” 

to PST participants, recruited by research teams of Weill-Cornell Medicine and the 

University of Washington (UW) between 2014 and 2019. Study procedures were approved 

by the institutional review boards of both universities.

Selection Criteria: Inclusion criteria were: 1) Age≥ 60 years; 2) unipolar, non-psychotic 

major depression (by SCID,34 DSM-IV); 3) Montgomery Åsberg Depression Rating Scale 

(MADRS)35≥ 20; 4) Mini Mental State Examination (MMSE)36 ≥ 24; 5) off antidepressants 

or on a stable dose of an antidepressant for 12 weeks and no plan to change the dose in the 

next 10 weeks; and 6) capacity to consent.

Exclusion Criteria: 1) Intent or plan to attempt suicide ; 2) Psychiatric diagnoses 

other than unipolar, non-psychotic major depression or generalized anxiety disorder; 3) 

Psychotropic drugs or cholinesterase inhibitors other than a stable course of antidepressants 

and mild doses of benzodiazepines, i.e., lorazepam up to 1.5 mg daily dose or the equivalent 

of other benzodiazepines.

Systematic Assessment

Participants were assessed by trained research assistants. Diagnosis of depression was 

assigned in conferences by agreement of two clinician investigators after review of 

history, the SCID-R ratings and other data obtained by interviewers.34 Baseline assessment 

included the Snaith-Hamilton Pleasure Scale,37 the Beck Hopelessness Scale,38 the Apathy 

Evaluation Scale,39 the Positive and Negative Affect Scale, and the Behavioral Activation 
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for Depression Scale40 to assess hedonic capacity, hopelessness, apathy, positive and 

negative affect, and behavioral activation respectively. Neuroticism was assessed with the 

subscale of the NEO Personality Inventory at baseline.41 Disability was quantified with the 

World Health Organization Assessment Schedule II (WHODAS-II).42

The 24-item Hamilton Depression Rating Scale (HAM-D)43 was used as the primary 

outcome measure because of its use in randomized clinical trials (RCTs), including an 

earlier proof of concept study comparing “Engage” with PST.30 The MADRS was used as 

an inclusion criterion because using the same instrument for both eligibility and outcome 

may lead to early rapid decline in depression scores.44 The HAM-D was administered at 

baseline and at weeks 2, 4, 6, 8, and 9. Treatment response was defined as a 50% reduction 

of the baseline HAM-D score. Remission was defined as the attainment of HAM-D≤10 for 

two consecutive assessment points. This definition of remission is commonly used in studies 

of depressed older adults whose physical symptoms overlap with symptoms of depression.45

Randomization and Blinding

The study statistician (SB) randomized participants to 9 weekly sessions of either “Engage” 

or PST at each site using blocked 1:1 randomization with randomly selected block sizes. A 

similar process was used to randomize therapists to Engage or PST at the outset of the study. 

Raters were blind to the participant’s randomization status and hypotheses. Therapists were 

aware of participants’ randomization but not of the hypotheses.

Treatment

Treatment was offered by licensed community social workers randomly assigned to offer 

either “Engage” or PST. Training in “Engage” or PST was conducted separately in 3 

steps: 1: Therapists studied the “Engage” or the PST Manual (Appendix) and clinician 

investigators (PA, PJR, BR) held a didactic on the intervention; 2) Therapists engaged in 

one-to-one role-play sessions with trainers (PA, PJR, PM, and BR) who evaluated their 

fidelity to “Engage” or PST with Adherence Scales (range 1-5); 3) Therapists treated three 

practice cases and had to achieve treatment fidelity (Adherence Scale score ≥3 satisfactory) 

on 3 consecutive sessions to be certified; their fidelity scores were assigned by independent 

raters who were treatment experts and not members of the research team. “Training time” 

was the sum of a fixed 1.5 hours of didactics, plus varying numbers of role plays needed to 

achieve fidelity, plus varying numbers of audiotapes needed to achieve fidelity to 3 therapy 

practice sessions. We randomly selected one session per case during the study to be rated for 

fidelity by an expert who was not a member of the research team, and we operationalized 

skill drift dichotomously (Adherence Scale score<3).

“Engage”.—“Engage” begins with “reward exposure”. Patients and therapists develop a 

list of rewarding social and physical activities and select 2-3 activities to pursue between 

sessions. During sessions, they: 1. Select a rewarding activity goal; 2. Develop a list of 

ideas of ways to meet this goal; 3. Choose one of these ideas; and 4. Make an action 

plan with concrete steps. When patients do not engage or benefit by rewarding activities, 

the initial three sessions offer observations that guide the therapist to identify the primary 

barrier to reward exposure (negativity bias, apathy, or emotional dysregulation) and address 
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this barrier with explicitly defined strategies (stepped treatment). A second assessment 

of barriers to reward exposure occurs between sessions 3-6, and strategies targeting an 

emerging barrier are introduced when needed.

PST.—The first five weeks are devoted to training patients in the 7-step problem-solving 

model and subsequent sessions enhance PST skills. Participants are guided to identify 

problems, set goals to address these problems, propose ways for reaching these goals, create 

action plans, and evaluate the accomplishment of their goals. They are also instructed to 

apply the problem-solving model to additional problems between sessions. In the last two 

sessions, participants create a relapse prevention plan using the PST model.

Data Analysis: Mixed-effects linear regression analyses46 compared the trajectories of 

HAM-D scores between “Engage” and PST and included fixed effects for treatment 

(“Engage” vs. PST), site (Cornell vs. UW), time, treatment x time interaction and a 

subject-specific random intercept. The model was further adjusted for the imbalance of 

baseline covariates (i.e. neuroticism and self-efficacy) between the two treatment groups (p 

≤ 0.05) that were significantly associated with HAM-D trajectories; these were identified 

after univariate analysis of each potential covariate (Table 1) in separate mixed effects 

regression models. The calendar time from baseline to follow-up assessments at weeks 2, 

4, 6, 8 and 9 varied, therefore, time was used as a continuous variable. A quadratic time 

model was chosen based on the Bayesian Information Criterion (BIC). Pattern mixture 

modelling47 showed that the treatment effect did not significantly differ between dropout 

patterns suggesting that data were likely missing at random (MAR). Initially, we introduced 

a random intercept for therapists (N=35) but removed it from the final model because 

the variance of the therapists’ intercept was 0. The HAM-D scores estimated by the 

mixed model were tested for treatment group differences at each assessment point. Group 

differences in 9-week improvement in HAM-D scores from baseline were also tested from 

the mixed model. Non-inferiority of “Engage” compared to PST was tested by constructing 

one-sided 95% CI for the model estimated treatment difference in HAM-D at week 9. The 

non-inferiority margin (NIM) was pre-determined to be 2.2 HAM-D points at treatment 

end based on a commonly accepted margin for non-inferiority of antidepressants in placebo­

controlled trials.48

Kaplan-Meier curves described the time to treatment response and remission, and group 

differences were tested with log-rank tests. Response and remission were analyzed with 

Cox proportional hazards model after adjusting for the imbalance of baseline covariates 

(i.e. neuroticism and general self-efficacy) between the two treatment groups (p ≤ 0.05) 

that were also significantly associated with time to remission and time to response. These 

were identified after univariate analysis of each potential covariate (Table 1) in separate Cox 

regression models.

Power analysis

A sample of N=300 had power of >88% to conclude non-inferiority of “Engage” compared 

to PST in the post-treatment difference in HAM-D scores. This assumed a non-inferiority 

margin of 0.29 for the standardized effect size, which corresponds to 2.2 HAM-D points, 
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a 20% attrition rate (effective sample size N=240), and the true post-treatment HAM-D 

difference of zero between the treatment arms. Under similar assumptions, we had >83.4% 

power to conclude non-inferiority of HAM-D when the true post-treatment difference 

favored PST by a standardized effect size of 0.1 or 6 HAM-D points.

RESULTS

Recruitment and Clinical Characteristics

Participants were solicited through advertisements and clinical referrals. Of 1,542 

individuals screened, 805 were ineligible and 167 met the screening criteria but declined 

to participate (Figure 1). The remaining 570 underwent a structured interview, which led to 

exclusion of 270 individuals. Of the 300 randomized participants, 151 were assigned to the 

“Engage” arm and 149 to the PST arm. Of those randomized, 22 in the “Engage” arm and 29 

in the PST arm did not attend any therapy sessions, as a result 129 “Engage” and 120 PST 

participants were included in the primary analysis.

Those who entered the trial had major depression of moderate severity (Table 1). “Engage” 

participants were an average 1.9 years younger and had somewhat higher neuroticism 

scores and lower self-efficacy scores than PST participants. There were no other significant 

differences in baseline variables among participants assigned to the two treatments in 

bivariate comparisons uncorrected for multiple comparisons. Approximately 38.8% of 

“Engage” and 45.8% of PST participants had been on unchanged dosages of antidepressants 

prior to study entry and remained on the same dosages during the trial. There were no 

statistically significant differences in demographics, depression severity, medical burden or 

disability among participants who had been on antidepressants and those who were not on 

antidepressants.

Attrition

Of the 249 participants, 82.2% of “Engage” and 82.5% of PST participants completed 

treatment and the week 9 assessment. The mean number of sessions attended by the 

“Engage” group was 7.99 (SD: 2.29) and 7.93 (SD: 2.33) by the PST group, i.e. 88.8% 

and 88.1% of all sessions. The median number of sessions for each group was 9.

Therapist Training and Skill Drift

We recruited 35 community social workers at Cornell and UW and randomly assigned 

to train in Engage or PST and treat their assigned participants. Engage therapists (n=17) 

required 12.0 total training hours (sd=3.0) to achieve certification, while PST therapists 

(n=18) required 19.2 (sd=7.9) (t=−3.24(df=30), p=0.003). Three PST therapists failed to 

achieve certification and were excluded from further study participation, while all Engage 

therapists met fidelity standards and were assigned study cases. 5 of 63 Engage sessions 

(7.9%) and 14 of 59 PST sessions (23.7%) fell below fidelity standards (ratings <3) 

(chi=5.78 (df=1), p=0.016).
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Treatment Outcomes

Severity of Depression—We used mixed effects regression to model the trajectory of 

depression severity for the two treatment groups. Both treatments were associated with 

reduction of HAM-D scores; 9-week improvement in “Engage” model estimated mean (95% 

CI) = 7.42 (6.76, 8.07) and 9-week improvement in PST model estimated mean (95% CI) = 

8.34 (7.66, 9.03). Improvement in depression severity from baseline to week 9 in “Engage” 

participants was 0.92 HAM-D points lower than PST 95% CI (−0.269, 2.123). This 9-week 

change in HAM-D scores was not significantly different between the two treatment arms 

(p=0.23). The model estimated HAM-D points were also not significantly different at 

baseline, weeks 2, 4, 6, 8, and 9 (Figure 2). The end of treatment (9 weeks) model estimated 

depression severity in “Engage” participants was 0.07 HAM-D points higher than that of 

PST participants; this difference was not statistically significant. The upper bound of the one 

sided 95% CI was 1.13 indicating that “Engage” is non-inferior to PST with a margin of 

1.13 HAM-D points or greater; this non-inferiority margin is lower than the pre-set 2.2-point 

margin.

Treatment Response.: In the Engage arm, 75 participants (58.14%) responded to treatment 

(50% reduction in HAM-D from baseline), while 65 participants (54.17%) responded in the 

PST arm. Among those who achieved response by 9 weeks, the average time to response 

was 6.63 weeks (SD=1.66) in Engage and 6.37 weeks (SD=1.79) in PST and (t=0.68, 

df=78.87, p=0.50). Survival analysis of time to response showed that the two treatment arms 

had comparable probabilities of non-response (log-rank χ2(1)=0.1, p=0.8; Figure 3). After 

adjusting for site, neuroticism and self-efficacy at baseline, the Cox proportional hazard 

model showed that the two treatment arms had similar response times [HR (Engage vs. 

PST)= 1.08, 95% CI (0.76, 1.52), p = 0.67].

Remission.: In the Engage arm, 38 participants (29.5%) achieved remission (HAM-D ≤ 10 

for two consecutive assessments), while 42 participants (35%) remitted in the PST arm. 

Among those who achieved remission by 9 weeks, the average time to remission was 6.60 

weeks (SD=1.83) in Engage 6.29 weeks (SD=1.75) in PST (t=0.63, df=51.00, p=0.53). 

Survival analysis of time to first achieved remission showed that the two treatment arms 

had comparable probabilities of non-remission (log-rank χ2(1)=1.6, p=0.20; Figure 4). After 

adjusting for site, neuroticism and self-efficacy at baseline, the Cox proportional hazard 

model showed that the two treatment arms had similar remission times [HR (Engage vs. 

PST) = 0.89, 95% CI (0.57, 1.39), p = 0.61].

DISCUSSION

This study demonstrated that “Engage” is non-inferior to problem-solving therapy (PST) in 

reducing depressive symptoms and documented that both treatments led to similar response 

and remission rates. PST is a powerful evidence-based therapy for major depression that 

yielded one additional response or remission over supportive therapy for every 4.4 and 5.6 

patients respectively by the end of a 12-week trial.5 This is the first RCT to compare the 

efficacy of “Engage” with a psychotherapy of known efficacy. Its findings are consistent 

with an earlier proof of concept study in which “Engage” was non-inferior to PST when 
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administered to older historical controls with major depression.30 Importantly, “Engage” 

therapists required an average of 30% less training time to achieve fidelity to treatment than 

PST therapists and had one third of the PST therapists’ skill drift.

The principal innovation of “Engage” is its reliance on neurobiological concepts that permit 

it to focus on core behavioral pathology of late-life depression and to simplify its treatment 

structure. Identifying reward network dysfunction as a critical abnormality in depression 

led “Engage” to rely on the simple-to-learn “reward exposure” strategy as its principal 

intervention. Similarly, identifying three common neurobiologically-based barriers to reward 

exposure (negativity bias, apathy, inadequate emotion regulation) provided explicit targets 

for personalization.

An additional innovation is the streamlined and stepped approach to administering targeted 

behavioral treatment in a manner that is acceptable and easy to use by clinicians and 

patients. Stepped care was developed in the UK to expand its small mental health workforce 

and increase the referral options of general practitioners.49 Starting “Engage” treatment with 

“reward exposure” is parsimonious and an instructive avenue for stepped care. Barriers to 

rewarding activities not immediately apparent may emerge after attempts to pursue these 

activities. Thus, “Engage” is a timed and targeted personalized treatment that offers only 

the interventions each patient needs. Its approach is parsimonious and simpler than the 

personalization methods of other evidence-based psychotherapies that usually apply modular 

or preference matching personalization of treatment.50

The rather short training and the low skill drift suggest that “Engage” may be used by 

non-specialized health workers or by educated lay counselors in prevention studies of older 

adults at risk for late-life depression. A version of PST, combined with brief behavioral 

treatment for insomnia, education in self-care of common medical disorders and assistance 

in accessing medical and social programs was found effective for preventing episodes of 

major depression in older persons with subsyndromal depression.51 However, a prevention 

study needs to be conducted if a version of “Engage” is to be clinically used in populations 

at risk for late-life depression.

Although “Engage” had comparable effectiveness to that of PST, a significant number of 

patients failed to achieve remission and continued to experience symptoms of depression. 

Residual depressive symptoms, including anxiety and sleep disturbance, predict early 

relapse and recurrence of late-life depression.52–54 Extending acute treatment, e.g. to 12 

weekly sessions may have increased the response and remission rate. Biweekly sessions 

of continuation treatment over 4-6 months may have reduced subsyndromal symptoms and 

monthly sessions of maintenance therapy may have improved the probability of remaining 

well. While reasonable, these assumptions need to be tested by controlled studies. Clinically, 

patients with a trajectory of continuing improvement may benefit from additional “Engage” 

sessions and “Engage” may be combined with pharmacotherapy in patients with persistent 

symptoms.

The study’s findings should be viewed in the context of its limitations. A large number 

of screened individuals failed to reach the randomized sample of cognitively unimpaired 
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older adults with major depression. Exclusion of many individuals may have favored 

the inclusion of highly motivated patients and inflated the positive outcomes of both 

treatments. The high number of sessions of both treatments attended by patients and the 

low attrition rate during the RCT, while they are strengths of the study, they also suggest 

that participants were motivated for treatment. The severity of depression was in the mild 

to moderate range, a population usually treated with psychotherapy. The participants had 

no psychiatric co-morbidity other than generalized anxiety disorder. For this reason, no 

conclusions can be drawn about the efficacy of “Engage” in unmotivated depressed older 

patients with additional psychiatric diagnoses or high severity of depression. The time 

between assessments varied among participants in both arms, therefore, treatment effects 

were estimated from the statistical models at the pre-planned follow-up time periods.

In sum, “Engage” was non-inferior to PST, a powerful, evidence-based treatment of late-life 

major depression. Reduction of behavioral targets based on neurobiology concepts, use 

of few efficacious strategies, and stepped personalization led to a streamlined treatment 

that can be mastered by community clinicians. If disseminated, “Engage” will increase 

the number of therapists who can reliably treat late-life depression and make effective 

psychotherapy available to large numbers of depressed older adults.
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Figure 1. 
Flow of Participants in the “Engage” vs. PST Trial
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Figure 2. 
Model-based HAM-D Trajectories: Mixed Model Estimated Least Square Means of HAM-D 

by treatment arm over the treatment period of 9 weeks.
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Figure 3. 
Probability of achieving treatment response: Group comparison of the probability of 

achieving treatment response (50% reduction of Ham-D from baseline) showed no 

significant difference (log-rank test P value=0.8). The shaded area represents the 95% CIs.
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Figure 4. 
Probability of remission: Group comparison of the probability of achieving remission 

(HAM-D ≤10 in 2 consecutive assessments) showed no significant difference (log-rank test 

P value=0.20). The shaded area represents the 95% CIs.
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Table 1:

Demographic and Clinical Characteristics of 249 Older Participants with Major Depression

Number of Participants (%)

Baseline Characteristics Engage (n=129) PST (n=120) P value Overall (n=249)

Sociodemographic

Age, mean (SD), y 69.3 (7.5) 71.2 (7.2) 0.04 70.2 (7.4)

  Range   60–89   60–89

Sex

  Men 43 (33.3) 37 (30.8) 0.68 80 (32.1)

Race

  Black 3 (2.3) 9 (7.5) 0.07 12 (4.8)

  White 120 (93.0) 101 (84.2) 221 (88.8)

  Other 6 (4.7) 10 (8.3) 16 (6.4)

Ethnicity

  Hispanic 6 (4.7) 5 (4.2) 0.99 11 (4.4)

Education, mean (SD), years 16.0 (2.7) 16.3 (2.5) 0.45 16.1 (2.6)

Marital status

  Married 42 (32.6) 44 (36.7) 0.59 86 (34.5)

Clinical Characteristics

Age of onset, mean (SD), y 44.8 (24.7) 45.1 (23.8) 0.97 44.9 (24.2)

Number of previous depressive episodes, mean (SD) 4.1 (5.7) 4.1 (5.9) 0.99 4.1 (5.8)

MADRS mean (SD) 25.2 (4.4) 25.6 (4.1) 0.47 25.4 (4.3)

HAM-D-24, mean (SD) 23.1 (4.1) 23.4 (4.3) 0.63 23.2 (4.2)

MMSE, mean (SD) 28.8 (1.1) 28.6 (1.4) 0.10 28.7 (1.3)

WHODAS, mean (SD) 28.9 (8.0) 27.9 (7.7) 0.35 28.4 (7.9)

SHAPS, mean (SD) 2.9 (2.9) 2.3 (2.4) 0.10 2.6 (2.7)

AES, mean (SD) 37.5 (8.2) 36.2 (9.1) 0.24 36.9 (8.7)

Beck Helplessness, mean (SD) 18.4 (4.7) 17.8 (4.9) 0.31 18.1 (4.8)

GSE, mean (SD) 27.1 (5.5) 28.5 (5.0) 0.04 27.7 (5.3)

NEO, Neuroticism, mean (SD) 18.5 (4.7) 17.3 (5.0) 0.05 17.9 (4.9)

On antidepressants during the trial 50 (38.8) 55 (45.8) 0.26 105 (42.2)

Ever taken antidepressants 78 (60.5) 85 (70.8) 0.10 163 (65.5)
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Number of Participants (%)

Baseline Characteristics Engage (n=129) PST (n=120) P value Overall (n=249)

BADS, mean (SD) 73.5 (20.5) 75.1 (20.3) 0.55 74.2 (20.4)

PANAS Positive Affect, mean (SD) 23.5 (7.1) 24.7 (6.1) 0.36 24.1 (6.6)

PANAS Negative Affect, mean (SD) 26.7 (7.0) 25.9 (8.6) 0.62 26.3 (7.8)

SD=Standard Deviation

HAM-D-24: 24 item, Hamilton Depression Rating Scale; MMSE: Mini Mental State Examination, SHAPS: Snaith Hamilton Pleasure Scale; AES: 
Apathy Evaluation Scale; BHS: Beck Hopelessness Scale; GSE: General Self-Efficacy Scale; NEO: NEO Personality Inventory; BADS: Behavioral 
Activation for Depression Scale; PANAS: Positive and Negative Affect Scale;
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