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Abstract

Objective: Slowed processing speed and executive dysfunction are associated with poor 

outcomes in Late Life Depression (LLD), though it is unclear why. We investigated whether these 

variables interfere with the development of positive treatment expectancies in an antidepressant 

trial.

Methods: Depressed older subjects were randomized to Open (intended to increase patient 

expectancy) or Placebo-controlled (termed ‘Hidden,’ intended to decrease expectancy) 

administration of antidepressant medication for 8 weeks. Analysis of covariance analyzed the 

between-group difference on expectancy (Credibility and Expectancy Scale [CES]) and depression 

(Hamilton Rating Scale for Depression [HRSD], Clinical Global Impressions [CGI] Severity). 

Moderator analyses examined whether these Open vs. Hidden differences varied based on higher 

vs. lower processing speed and executive function.

Results: Among the 108 participants, a significant between-group difference was observed on 

expectancy (effect size [ES, Cohen’s d]=0.51 on CES Item 2; ES=0.64 on Item 4), indicating the 

manipulation was effective. Processing speed as measured by the Stroop Color-Word Test (number 

color-words named in congruent condition) was a significant moderator of the Open vs. Hidden 

effect on expectancy. Depressive symptom improvement was greater on average for Open vs. 

Hidden participants who received active drug (CGI-severity ES=1.25, HRSD ES=0.41), but no 

neurocognitive moderators of the between-group difference reached statistical significance.

Conclusions: Slowed processing speed impairs the development of expectancies in 

antidepressant trials for LLD, which may help explain lower antidepressant response among older 

adults. Future studies may address whether interventions to optimize treatment expectancies are 

capable of improving treatment outcomes.
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INTRODUCTION

Cognitive performance deficits (e.g., decreased processing speed, executive dysfunction) and 

white matter hyperintensities (WMH) on T2-weighted magnetic resonance imaging (MRI) 

scans are common in Late Life Depression (LLD) and portend poor outcomes (1,2). To 

account for these data, the Vascular Depression model proposes that lesions to deep white 

matter tracts disconnect prefrontal cortex (PFC) from striatal and limbic areas, disrupting 

reciprocal modulation between these regions, and causing depressive symptoms, cognitive 

impairment, and treatment resistance (3). While this model may successfully predict a 

patient’s course of illness given baseline characteristics, it does not provide an explanation 

for why neurocognitive deficits should be associated with antidepressant non-response. 

Known mechanisms of action for Selective Serotonin Reuptake Inhibitors (SSRIs) are 
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independent of frontostriatal circuits (e.g., salutary modulation of hyperactive limbic 

structures (4), stimulation of neurogenesis (5)), and SSRIs are effective for the treatment of 

large vessel post-stroke depression (6).

In considering antidepressant non-response in LLD, it bears remembering that a large 

proportion of observed treatment response is generated by placebo effects rather than by 

specific medication effects (7). In clinical trials for Major Depressive Disorder (MDD), 

placebo effects appear to be driven by patients’ expectancies of improvement (8), which are 

generated by the provision of verbal information regarding whether a treatment will be 

helpful. Our group has reported that active comparator-type studies, in which participants 

are assured of receiving active medication for their condition, have medication response 

rates nearly double those of LLD patients enrolled in placebo-controlled studies, who are 

aware they may be receiving placebo (9). Additionally, we have found that participants over 

55 years of age are less responsive to experimental manipulations of expectancy and 

demonstrate smaller magnitudes of placebo effects in antidepressant clinical trials (10). 

Applying these data to antidepressant non-response in LLD, the possibility arises that 

cognitive impairment and cerebrovascular lesions may interfere not with the specific effects 

of medication, but rather with the ability to generate expectancies.

A widely-used experimental paradigm for examining expectancy in clinical trials compares 

the outcome difference between Open (overt) and ‘Hidden’ (covert) treatment administration 

(11). Hidden treatments, of which the patient is completely unaware or less certain of 

receiving, are less effective on outcomes than openly administered treatments, as we have 

previously reported in the case of active-comparator vs. placebo-controlled antidepressant 

trials in LLD (9). This Open-Hidden difference is a measure of the expectancy effect 

contribution to outcome. Previously, we implemented a version of this paradigm in which 

we found a large Open-Hidden difference in both expectancy and depressive symptom 

improvement among depressed younger adults randomized to open antidepressant 

medication vs. placebo-controlled (i.e., Hidden) administration of medication (10). Here, we 

apply the Open-Hidden antidepressant paradigm to test the hypotheses that expectancy and 

depressive symptom change will be greater in depressed older adults with relatively better 

compared to worse neurocognitive health.

Cognition and white matter integrity were assessed in depressed outpatients 60 years of age 

or older using a neuropsychological test battery focused on processing speed and executive 

function complemented by structural MRI and diffusion tensor imaging. This manuscript 

concerns the cognitive performance data, whereas a forthcoming paper will report the MRI 

studies performed. After baseline evaluation, participants then were randomized to Open 

medication (i.e., 100% chance of receiving active medication) or placebo-controlled 

administration of medication (i.e., “Hidden,” perceived 50% chance of receiving active 

medication, but in reality nearly all received medication) for an 8-week duration trial. The 

primary outcomes of interest were the Open-Hidden difference in patient expectancy 

immediately following randomization (prior to medication treatment) and the Open-Hidden 

difference in depressive symptoms at 8 weeks. We hypothesized that the Open-Hidden 

difference in patient expectancy and antidepressant outcome would be significantly less in 

LLD patients having slowed processing speed and executive function.
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METHOD

Subjects

This study was conducted in the Clinic for Aging, Anxiety, and Mood Disorders at the New 

York State Psychiatric Institute (NYSPI), approved by the NYSPI Institutional Review 

Board, and registered on Clinicaltrials.gov (NCT01931202). Eligible subjects were men and 

women aged 60-90 years old who met Diagnostic and Statistical Manual IV (DSM-IV) 

criteria for non-psychotic MDD, had a 24-item HRSD score ≥ 16, and were willing to and 

capable of providing informed consent and complying with study procedures. Subjects were 

excluded from participation for a current comorbid Axis I DSM IV disorder (other than 

Nicotine Dependence, Adjustment Disorder, or Anxiety Disorders), substance abuse or 

dependence within the past 12 months, lifetime psychosis or mania, or probable Alzheimer’s 

dementia, Vascular Dementia, or Parkinson’s disease. Other exclusion criteria included Mini 

Mental Status Examination < 24, significant suicidality, adverse reaction or non-response to 

escitalopram and duloxetine, current treatment with psychotherapy, antidepressants, anti-

psychotics, or mood stabilizers, Clinical Global Impressions (CGI) Severity score of 7 at 

baseline, or acute, severe, or unstable medical illness.

Procedures for Manipulating Expectancy

At baseline, subjects were shown a schematic of the study design similar to Figure 1, panel 
A and informed that participants in this study would be randomized to “Group 1,” which 

would entail certain administration of antidepressant medication, or “Group 2,” which would 

entail taking a pill that may be antidepressant medication or placebo. Participants were 

informed that they had not yet been randomized between these groups, and pre-

randomization expectancy and depression scores were measured at this time.

Approximately one week later, subjects returned for a Week 0 visit during which they were 

randomized to the Placebo-controlled Group (i.e., ‘Hidden’) or Open Group (100% chance 

of receiving active treatment). Within the Placebo-controlled Group, subjects were 

randomized to medication or placebo with a 6:1 ratio favoring medication, which maximized 

the sample sizes for the primary comparison of interest (i.e., Open medication vs. Hidden 

medication). Subjects in the Placebo-controlled Group were informed: “You have been 

randomly assigned to the Placebo-controlled Group of the study. This means that there is a 

chance you will receive the antidepressant medication escitalopram (or duloxetine, as 

applicable) for the duration of the study. Escitalopram has been proven effective for the 

treatment of depression in patients like you. There is also a chance you will receive placebo 

for the duration of the study. A placebo is a sugar pill that is not specifically effective for 

depression. Neither you, nor your doctors, will know whether you are receiving escitalopram 

or placebo. If it can be avoided, please do not reveal to anyone in the study the Group to 

which you have been assigned.” Subjects in the Open Group were informed: “You have been 

randomly assigned to the Open Group of the study. This means that there is a 100% chance 

you will receive the antidepressant medication escitalopram for the duration of the study. 

Escitalopram has been proven effective for the treatment of depression in patients like you. 

You will not be receiving any placebo pills for the duration of the study. While you are 

aware that you are receiving actual antidepressant medication and not placebo, other study 
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personnel do not know whether you are taking escitalopram or placebo. If it can be avoided, 

please do not reveal to anyone in the study the Group to which you have been assigned.” 

Post-randomization expectancy was measured with subjects having this additional 

information.

Antidepressant Treatment

Escitalopram lOmg was the default treatment option for subjects receiving medication, 

though individuals who had previously failed or had difficulty tolerating escitalopram were 

begun on duloxetine 30mg per day. Medication dose was titrated to escitalopram 20mg (or 

duloxetine 90mg) if subjects did not meet remission criteria (HRSD ≤ 7). Subjects returned 

for 8 weekly visits, and those unable to tolerate the increased dose of medication had their 

dosage reduced to the maximum previously tolerated dose. As some individuals received 

placebo in the study, participants were monitored at each visit for the presence of early 

discontinuation criteria (CGI-Improvement score of 6 or 7 for two consecutive weeks or 

judgment of the study clinician that discontinuation was merited [i.e., due to suicidal 

ideation]). If either early discontinuation criterion was met, participants were dropped out 

into post-protocol open treatment.

Clinical Evaluation and Expectancy Assessment

A Structured Clinical Interview Diagnostic for DSM-IV TR (SCID) was performed at 

baseline to confirm subject eligibility. The 24-item HRSD was performed at every study 

visit. Response (≥ 50% decrease in baseline HRSD score) and remission (Week 8 HRSD ≤ 

7) were defined for secondary analyses. Other secondary outcomes included weekly Quick 

Inventory for Depressive Symptomatology (QIDS), CGI-Severity, and CGI-Improvement 

scales, a rating scale for treatment-emergent side effects, and weekly pill counts (to ensure 

compliance). The measure used to assess expectancy was a modified version of the 

Credibility and Expectancy Scale (CES) (12–13). Following our previous work (10), we 

analyzed CES items 2 (“I believe the chances of my depression being completely better at 

the end of this study are…”) and 4 (“Compared with now, I think my depression at the end 

of this study will be…”). Likert response options ranged from 1 to 7, with 1 anchored with 

‘Very Poor/Much Worse,’ 4 ‘Unchanged/No Different,’ and 7 ‘Very Good/Much Better.’

By design, the study physicians who conducted randomizations and clinical treatment as 

well as research assistants coordinating study visits were aware of participants’ Group 

assignments. It was intended for participants’ clinical interactions to replicate insofar as was 

possible an openly administered vs. a placebo-controlled treatment, thereby enhancing the 

magnitude of the expectancy manipulation. However, raters for all rater-administered 

measures (i.e., HRSD, the primary depression outcome measure) were blinded to 

participant’s Group assignment. Participants were asked not to reveal their Group 

assignments to raters, raters did not participate in the clinical care of the participant, and 

raters did not attend laboratory meetings where participants were discussed. In addition, the 

second randomization within the Placebo-controlled Group was blinded, and neither subjects 

nor outcome assessors were aware of the 6:1 randomization schedule or the specific 

treatment assignment to medication or placebo.
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Speed of Processing and Executive Function Assessment

All neurocognitive tasks were measured at baseline. The Stroop Color-Word Test (14), 

specifically reading color-names printed in inconsistent colors (termed ‘Stroop Color-Word’ 

here), was used to measure response inhibition (a constituent executive function). Responses 

from the two congruent conditions of the Stroop Color-Word Test were used as measures of 

processing speed (i.e., reading color-names [Stroop Word] and naming colors [Stroop 

Color]). Psychomotor speed was measured with the Digit Symbol subtest from the WAIS-III 

(15), and executive function measurement was supplemented by the Initiation/Perseveration 

(I/P) subtest of the Mattis Dementia Rating Scale (DRS) (16).

Data Analysis

As schematized in Figure 1, panel A, participants were randomized to open vs. placebo-

controlled (i.e., Open vs. Hidden) administration of antidepressant medication, and analysis 

of covariance (ANCOVA) was used to analyze the resulting between-group differences (i.e., 

Open-Hidden Effect) on patient expectancy and depressive symptom scores. For each 

expectancy measure (i.e., CES items 2 and 4), the outcome modeled was the change from 

baseline to post-randomization (Week 0) with predictors including baseline expectancy and 

group. Encompassing all subjects (including those randomized to placebo), this model 

provides baseline adjusted estimates of change within group, i.e. the difference from pre- to 

post-randomization for the Open group (ΔExpOpen), the difference from pre- to post-

randomization for the Hidden group (ΔExpPla-cont), and the randomization effect between 

groups (Open-Hidden Effect: ΔExpOpen - ΔExpPla-cont). Similar analyses were conducted for 

depressive symptom outcomes, with the exception that the change in HRSD scores in the 

Hidden group was restricted to subjects receiving antidepressant medication (not placebo).

Next, we evaluated whether the Open-Hidden Effects observed were modified by higher or 

lower scores on cognitive variables (Figure 1, panel B). The primary cognitive measure 

(Stroop Color-Word Test) was used to define subgroups of participants using median splits 

on processing speed (Stroop Color and Stroop Word congruent conditions) and response 

inhibition (Stroop Color-Word incongruent condition). The primary outcome measures for 

expectancy were CES scores, and change on the HRSD was defined a priori as the primary 

clinical outcome measure. ANCOVA models similar to those described above but 

additionally including an interaction between group (Open vs. Hidden) and the cognitive 

measure were used to examine within- and between-group differences on patient expectancy 

and depressive symptom scores within each median split category (i.e., above and below 

median). Contrasts performed from the model comprised: (1) the Open-Hidden Effect in 

subjects above the median on a given cognitive moderator (Subgroup Effect), (2) the Open-

Hidden Effect in subjects below the median on a given cognitive moderator (Subgroup 

Effect), and (3) the Open-Hidden Effect difference between median split categories 

(Interaction Effect). Finally, the above analyses were repeated for secondary depression 

outcomes (CGI Severity and Improvement) as well as secondary measures of cognition 

(Digit Symbol Test, Wechsler Test of Adult Reading [WTAR], Logical Memory, and DRS). 

Effect size (ES) was measured using Cohen’s d.
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RESULTS

Subject Disposition and Characteristics

The final CONSORT diagram for the study is shown in Figure 2. One hundred eight 

randomized subjects were available for analyses of expectancy, and 100 (i.e., those receiving 

antidepressant medication as compared to placebo) were available for analysis of depression 

outcomes. Depressive symptom scores, cognitive data, and demographic information for 

participants are provided in Table 1 and did not differ significantly at baseline across the 

study groups. Age was negatively correlated with cognitive performance on all measures 

except WTAR (r = −0.36, n = 106, p = 0.01 for Stroop Color-Word; r = - 0.35, n = 106, p < 

0.001 for DRS I/P subscale; r = −0.27, n = 107, p = 0.004 on Digit Symbol; and r = −0.24, n 

= 108, p = 0.01 on WMS-Delayed).

As a check of the intended expectancy manipulation, participants were queried following 

randomization to the Open or Hidden Groups using a multiple-choice questionnaire as to 

what they believed were their chances of receiving active medication in the study. Eighty 

percent (39/49) of Open Group participants responded correctly that they had a 100% 

chance of receiving active medication. Seventy-six percent (45/59) of participants in the 

Hidden Group responded that they had a 50% chance of receiving active medication.

Antidepressant medication treatment effects

No benefit of antidepressant medication vs. placebo was observed for HRSD change 

(unstandardized b=−0.28, t(96)=−0.10, p=0.92), after adjusting for pre-randomization 

HRSD; likely because very few subjects received placebo (n=8). Response rates, defined as 

at least a 50% decrease in HRSD scores at post-treatment were 25% (2/8) for Placebo-

controlled placebo, 47% (24/51) for Placebo-controlled medication, and 51% (25/49) for 

Open medication (Fisher’s exact test, p = 0.44). Remission rates, defined as achieving post-

treatment HRSD score of at least 7, were 13% (1/8) for Placebo-controlled placebo, 31% 

(16/51) for Placebo-controlled medication, and 45% (22/49) for Open medication (Fisher’s 

exact test, p=0.13).

Open-Hidden Effects on Expectancy and Depressive Symptoms

Due to missing data on expectancy or depression symptoms at baseline or follow-up, there 

were 99 (of 108) subjects available for analysis of expectancy and 91 (of 100 on active drug) 

available for depression. Drop-out or missing data did not differ by group. As shown in 

Table 2, a significant Open-Hidden Effect was observed on expectancy change scores 

measured with the CES (+0.63, t(96)=2.76, p=0.007, effect size [ES]=0.51 on Item 2; +0.57, 

t(96)=3.61, p<0.001, ES=0.64 on Item 4). At post-randomization, Open Group participants 

reported increased, though not statistically significant, expectancy of improvement (+0.26 

points on CES Item 2 and +0.10 points on Item 4). In contrast, Hidden (Placebo-controlled) 

Group participants reported significant decreases in expectancy on the CES (−0.37, t(96)=

−2.40, p=0.019 on Item 2 and −0.47, t(96)=−4.39, p<0.001 on Item 4).

Table 2 also shows that scores on the primary depression outcome (24-item HRSD) 

significantly decreased from pre- to post-treatment among participants receiving active drug 
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in both the Open (−11.5, t(88)=−9.77, p<0.0001, ES=1.86) and Hidden Groups (−9.0, t(88) 

=−7.70, p<.0001, ES=1.45). The difference in the Open-Hidden Effect on HRSD score 

change at week 8 was moderate (differential HRSD change=−2.54, t(88)=1.53, p=0.13, 

ES=0.41) but was not statistically significant. On secondary clinical measures, significant 

depression improvements in favor of the Open Group were found for CGI-Severity (−0.78, 

t(83)=−2.71, p=0.008, ES=1.25) but not self-reported symptoms (QIDS: −0.39, t(86)=−0.36, 

p=0.717, d=0.09) or CGI-Improvement (−0.49, t(83)=−1.89, p=0.064, ES=0.47).

Open-Hidden Effect Modification by Neurocognitive Variables

Median splits were used to categorize performance into better and worse functioning groups 

on the primary neurocognitive measure (Stroop Color Word Test) and secondary measures at 

baseline. These medians were 60 for Stroop Color (range 20-59 below median, 60-95 above 

median), 90 for Stroop Word (range 43-89 below median, 90-139 above median), 33 for 

Stroop Color-Word (range 12-32 below median, 33-64 above median), 37 for DRS I/P 

(range 21-36 below median, 37-37 above median), 41 for Digit Symbol (range 12-40 below 

median, 41-69 above median), 46 for WTAR (range 24-45 below median, 46-50 above 

median), and 14 for WMS-Delayed (range 1-13 below median, 14-21 above median).

The differential effect between subgroups (i.e. the Open-Hidden Interaction Effect) on 

expectancy (CES item 2) reached statistical significance for speed of processing as measured 

by the Stroop Word score (F(1,93)=4.5, p=0.037). Subjects with Stroop Word scores above 

the sample median (n=21 in the Open Group; n=28 in the Placebo-controlled Group) 

demonstrated significantly higher CES item 2 scores following randomization to the Open 

Group (diff=1.08, t(93)=3.38, p=0.0011) compared to subjects with scores below the median 

(diff=0.13, t(93)=0.41, p=0.68). Significant differential processing speed subgroup effects 

were not observed on the CES item 4 expectancy measure. Likewise, the Open-Hidden 

Interaction Effect on expectancy was not significant for speed of processing as measured by 

the Stroop Color score (F(1,92)=3.59, p=0.061), and neither response inhibition nor 

secondary neurocognitive variables were found to be significant moderators of expectancy 

change.

No primary or secondary neurocognitive variable was found to be a significant moderator of 

depressive symptom change.

DISCUSSION

This study evaluated whether neurocognitive function moderates the formation of 

expectancies during antidepressant treatment. Similar to our findings in younger adults (10, 

21), we found that randomization to open as opposed to placebo-controlled antidepressant 

treatment was associated with significant and positive expectancy change. On some 

measures, cognitive health influenced the strength of this change, as a greater Open-Hidden 

Effect on expectancy occurred among older adults with faster as compared to slower 

processing speed. Effects of the Open vs. Hidden manipulation on depressive symptom 

change were less marked, and none of the neurocognitive variables examined were found to 

be significant moderators of the Open-Hidden Effect on depression.
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While executive dysfunction is often cited as a primary negative prognostic factor for the 

treatment of depressed older adults (22), it is decreased processing speed that more 

accurately may be termed “the core cognitive deficit” in LLD (23). Decreased processing 

speed has been repeatedly found in patients with LLD relative to healthy controls (24) and in 

many cases (25–26), though not all (27) persists despite otherwise effective antidepressant 

treatment. Most neuropsychological tests, including those for executive function, are timed, 

so slowed speed of processing results in poor performance across domains. Consequently, 

slowed processing speed has been found not only to mediate the effects of executive 

dysfunction on daily functioning (28), but also to determine performance on measures of 

verbal reasoning, fluency, and working memory (29).

Generating and maintaining expectancies require understanding complex verbal information 

presented by a clinician about the nature of the treatment being prescribed, its anticipated 

effects and side effects, and the time course of improvement (30). Salthouse (1996) pointed 

out that cognitive performance is degraded by slowed processing speed because relatively 

earlier products of computation may be lost or forgotten before later processing steps are 

complete (29). In such fashion older adults with slowed processing speed may have 

difficulty synthesizing an informed consent disclosure and generating appropriate treatment 

expectancies. We did not find evidence that processing speed significantly moderated the 

effects of our group manipulation on depressive symptom change, but a previous literature 

has highlighted links between higher baseline treatment expectancies and improved 

antidepressant treatment outcome (31–35). Additional studies in which expectancy has been 

experimentally manipulated support causal inferences that more positive expectancy leads to 

greater improvement in depressive symptoms (10, 21).

A statistically significant result for neurocognitive health moderating the experimentally-

induced change in expectancy or depressive symptoms only was found for one of the six 

primary tests performed. Thus, interpretations of the study findings must be undertaken 

cautiously and repetition by future studies conducted to determine whether the results hold. 

However, even a single positive finding bearing on the propensity of an individual to 

experience expectancy-based placebo effects is intriguing, since previous research largely 

has failed to identify such characteristics. Patient characteristics such as neuroticism, 

suggestibility, introversion, intelligence, and self-esteem have not been found to have 

significant associations with response to placebo (36), giving rise to the term “the elusive 

placebo reactor” as early as the 1960s (37). More recently, activation of the mu-opioid 

system (38) and functional polymorphisms modulating monoaminergic tone (39) have been 

found to distinguish depressed individuals responding to placebo. If further studies bear out 

the results found here, it may be the case that processing speed, and neurocognitive health 

more broadly, may be included among the brain capacities linked to placebo response, 

facilitating a mechanistic understanding of how expectancies lead to symptom change.

Though still speculative, the study results raise the possibility that for individuals with 

slowed processing speed, LLD treatment may be enhanced by developing methods of 

restoring the expectancy-related component of medication response. Cognitive remediation 

strategies such as computerized cognitive training (CCT) have been shown to positively 

affect processing speed, among other cognitive functions. For example, large scale studies 
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like the IMPACT (40) and ACTIVE (41) studies showed improvements in cognition 

including measures of processing speed, memory, and global cognition in healthy adults 

randomized to CCT. Pairing such interventions with antidepressant medications may be a 

safe, feasible, and effective way to enhance treatment response. Consistent with this 

possibility are data from a study of older adults with age-related cognitive decline, who 

received cognitive training combined with either vortioxetine or placebo (42). Participants 

assigned to cognitive training plus vortioxetine demonstrated a larger increase in global 

cognitive performance, encompassing measures of processing speed, executive function, 

including inhibition and set shifting, and working memory.

Lastly, these findings should be interpreted in light of several limitations, among which is 

the relatively limited sample size. While N=108 is a reasonable number of subjects for a 

mechanistically oriented study, it did not provide sufficient power to detect effects on HRSD 

scores of the magnitude effect sizes observed (i.e., d~0.4). Second, we recruited a sample of 

depressed older adults from the general community and did not have specific inclusion 

thresholds for slowed processing speed or executive dysfunction, which may have resulted in 

limited variability on these moderators. Third, we tested whether multiple cognitive 

variables served as effect modifiers on the Open-Hidden difference in expectancy and 

depression scores, and it is possible that Type I error influenced the results reported.
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HIGHLIGHTS

What is the primary question addressed by this study?

This study investigated whether cognitive impairment in depressed older adults interferes 

with the development of expectancies about whether and how much an individual will 

improve in an antidepressant clinical trial.

What is the main finding of this study?

Depressed older adults with slowed processing speed had difficulty generating 

appropriate treatment expectancies when presented verbal information about their 

likelihood of receiving antidepressant medication.

What is the meaning of the finding?

Disrupting expectancies, which have previously been shown to be positively associated 

with depressive symptom change, may help explain why depressed older adults with 

slowed processing speed fail to demonstrate as much improvement when treated with 

antidepressant medication. Interventions to improve processing speed or otherwise 

restore appropriate expectancies may be useful therapeutic strategies.
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Figure 1. 
Schematization of the experimental logic in this study. A. First, it was determined whether 

the probability of receiving active medication influenced patient expectancy and 

antidepressant outcome. B. Next, we analyzed whether the cognitive moderators of interest 

influenced the strength of this manipulation.
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Figure 2. 
CONSORT flow diagram with timing of study assessments.
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Table 1.

Baseline subject characteristics across demographic, clinical, and neurocognitive measures.

Open Group 
(n=49)

Placebo-controlled 
Group—drug (n=51)

Placebo-controlled 
Group—placebo (n=8)

Between-Group Difference

Characteristic n Mean ± SD 
or %

n Mean ± SD or 
%

n Mean ± SD or 
%

Test Statistic 
(DF)

p-value

Demographics
a

Age 49 69.2 ± 7.2 51 70.7 ± 8.4 8 73.9 ± 7.2 F(2,105)=1.41 0.248

Sex χ2(2)=0.46 0.793

 Male 17 34.7 19 37.3 2 25.0

 Female 32 65.3 32 62.7 6 75.0

Race χ2(8)=3.00 0.935

 Asian 1 2.0 0 0.0 0 0.0

 Black 8 16.3 6 11.7 1 12.5

 White 34 69.4 35 68.6 5 62.5

 Multiracial 3 6.1 6 11.7 1 12.5

 Do not know 3 6.1 4 7.8 1 12.5

Ethnicity χ2(2)=2.16 0.339

 Not Hispanic/ Latino 38 77.6 45 88.2 7 87.5

 Hispanic/Latino 11 22.4 6 11.8 1 12.5

Years of education 44 16.5 ± 2.7 42 16.2 ± 3.1 8 17.3 ± 2.1 F(2,91)=0.53 0.593

Baseline Depression measures
b

24-item Hamilton Rating 
Scale for Depression 49 22.9 ± 6.3 51 23.6 ± 6.1 8 22.8 ± 4.9 F(2,105)=0.19 0.824

Quick Inventory of 
Depressive Symptomatology

49 13.0 ± 4.7 50 13.5 ± 4.5 8 12.4 ± 4.4 F(2,104)=0.32 0.718

Clinical Global Impressions
—Severity

49 4.1 ± 0.6 51 3.9 ± 0.7 8 4.1 ± 0.6 F(2,105)=0.86 0.427

Baseline Expectancy measures
c

Credibility and Expectancy 
Scale—Item 2 (Better)

47 5.3 ± 1.3 46 46 5.5 ± 1.2 8 6.0 ± 1.1 F(2,98)=0.99 0.377

Credibility and Expectancy 
Scale—Item 4 (Depression)

47 5.9 ± 0.9 46 6.0 ± 0.9 8 6.3 ± 1.2 F(2,98)=0.65 0.526

Baseline Cognitive measures
d

Stroop Word 49 89.7 ± 17.2 50 89.8 ± 16.0 8 83.1 ± 14.2 F(2,104)=0.59 0.555

Stroop Color 49 59.0 ± 12.5 50 58.4 ± 11.4 7 55.1 ± 7.2 F(2,103)=0.33 0.718

Stroop Color Word 49 32.6 ± 11.0 50 31.0 ± 9.0 7 31.7 ± 6.1 F(2,103)=0.32 0.730

Dementia Rating Scale—
Initiation/Perseveration 
subscale score

48 35.7 ± 2.7 50 35.2 ± 2.9 8 34.5 ± 5.6 F(2,103)=0.67 0.516

Digit Symbol Test 49 38.9 ± 11.6 50 40.3 ± 10.3 8 35.4 ± 7.7 F(2,104)=0.80 0.452

Logical memory (WMS-R) 
delayed raw score

49 13.2 ± 4.1 51 12.3 ± 4.8 8 12.1 ± 5.4 F(2,105)=0.67 0.511

Wechsler Test of Adult 
Reading (WTAR)

48 42.9 ± 7.3 48 43.9 ± 6.1 7 43.7 ± 6.4 F(2,100)=0.26 0.770

SD – standard deviation, DF – degrees of freedom.
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a
One subject missing race information was recoded as “Do not know”. 14 subjects missing education.

b
One subject missing QIDS Depression.

c
Seven subjects missing baseline expectancy measures.

d
Two subjects missing baseline Stroop Color Word, Stroop Color, and Dementia Rating Scale—initiation/perseveration subscale score. One subject 

missing Digit symbol test score. Five subjects missing WTAR.
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Table 2.
Predicted mean change in expectancy and depressive symptom outcomes by group.

Sample size in the Hidden Group differs for the expectancy analyses (upper) and depressive symptom analyses 

(lower). Subjects receiving both active medication and placebo are included in the expectancy analyses, since 

these pertain to data acquired before the initiation of study medication. Only subjects receiving active 

medication are included in the depressive symptom analyses. Effect size (ES) was measured using Cohen’s d.

Change from Pre- to Post-Randomization

Outcome
Open Group

Hidden (both active drug 
and placebo) Open-Hidden Effect (Open – Placebo-controlled)

Expectancy n Mean ± SE n Mean ± SE Mean difference 
± SE

t-value DF p-value Effect size

Credibility and Expectancy 
Scale—Item 2

46 0.26 ± 0.17 53 −0.37 ± 0.15 0.63 ± 0.23 2.76 96 0.007 0.51

Credibility and Expectancy 
Scale—Item 4

46 0.10 ± 0.11 53 −0.47±0.11 0.57 ± 0.16 3.61 96 <0.001 0.64

Change from Pre- to Post-Treatment

Depressive Symptoms Open Group
Hidden (only the active 

drug) Open-Hidden Effect (Open – Placebo-controlled)

24-item Hamilton Rating 
Scale for Depression

45 −11.49 ± 
1.18

46 −8.95 ± 1.16 −2.54 ± 1.66 2.35 88 0.129 0.41

Quick Inventory of 
Depressive 
Symptomatology

44 −6.77 ± 
0.76

45 −6.37 ± 0.75 −0.39±1.08 −0.36 86 0.717 0.09

Clinical Global Impressions
—Severity

42 −0.66 ± 
0.43

44 0.11 ± 0.41 −0.78±0.29 −2.71 83 0.008 1.25

Clinical Global 
ImpressionsߞSeverity

42 −1.51 ± 
0.19

44 −1.02 ± 0.18 −0.49±0.26 −1.89 83 0.062 0.47

SE=standard error, DF=degrees of freedom, n=sample size.
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Table 3.
Selected moderator analyses for primary and secondary cognitive variables of interest.

Moderators listed on the left column were dichotomized using a median split, and re-organized as ‘Better 

Function’ or ‘Worse Function’ for ease of reference since scores above or below the median may represent 

better or worse performance depending on the measure. Open-Hidden subgroup effect refers to the predicted 

mean difference between the Open versus Hidden administration of antidepressant medication within the 

“Better Function” and “Worse Function” moderator group. Better-Worse Difference refers to the interaction 

effect between the selected moderator and randomization group. The interaction effect is defined as the 

difference between the predicted mean differences (Open-Hidden Subgroup Effect) in the Better versus the 

Worse subgroup. Effect size (ES) was measured using Cohen’s d.

Expectancy Outcome (CES Item 2)

Better Function Worse Function Better-Worse Difference

Moderator Open-
Hidden 

Subgroup 
Effect

SE t-
value

p-
value

Effect 
size

Open-
Hidden 

Subgroup 
Effect

SE t-
value

p-
value

Effect 
size

Open-
Hidden 

Subgroup 
Effect

t-
value

df p-
value

Effect 
size

Primary

Processing 
Speed

Stroop 
Color

1.02 0.32 3.21 0.002 0.82 0.16 0.32 0.50 0.617 0.13 0.85 1.89 92 0.061 0.69

Stroop 
Word

1.08 0.32 3.38 0.001 0.88 0.13 0.32 0.41 0.682 0.10 0.95 2.12 93 0.037 0.77

Response 
Inhibition

Stroop 
Color-
Word

0.67 0.33 2.01 0.048 0.54 0.56 0.32 1.74 0.086 0.45 0.11 0.23 92 0.816 0.09

Secondary 
Digit 
Symbo1

0.76 0.34 2.26 0.026 0.62 0.47 0.31 1.50 0.136 0.38 0.30 0.65 93 0.518 0.24

WMS 0.82 0.32 2.56 0.012 0.67 0.49 0.33 1.49 0.139 0.40 0.33 0.72 94 0.475 0.227

WTAR 1.06 0.33 3.23 0.002 0.86 0.29 0.34 0.85 0.396 0.23 0.77 1.64 89 0.105 0.63

DRS 0.51 0.28 1.79 0.077 0.41 1.07 0.39 2.74 0.007 0.87 −0.56 −1.17 92 0.244 0.46

Depression Outcomes (HRSD)

Better Function Worse Function Better-Worse Difference

Moderator Open-
Hidden 

Subgroup 
Effect

SE t-
value

p-
value

Effect 
size

Open-
Hidden 

Subgroup 
Effect

SE t-
value

p-
value

Effect 
size

Open-
Hidden 

Subgroup 
Effect

t-
value

df p-
value

Effect 
size

Primary

Processing 
Speed

Stroop Col −3.69 2. − 0.10 0.6 −1.33 2. − 0.60 0.2 −2.35 − 0.49

Stroop 
Word

−3.80 2.29 − 0.166 0.62 −1.20 2. − 0.63 0.2 −2.60 − 0.44

Response 
Inhibition
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Expectancy Outcome (CES Item 2)

Better Function Worse Function Better-Worse Difference

Moderator Open-
Hidden 

Subgroup 
Effect

SE t-
value

p-
value

Effect 
size

Open-
Hidden 

Subgroup 
Effect

SE t-
value

p-
value

Effect 
size

Open-
Hidden 

Subgroup 
Effect

t-
value

df p-
value

Effect 
size

Stroop 
Color

−1.39 2.40 −0.58 0.565 0.22 −3.32 2.34 −1.42 0.160 0.56 1.94 0.58 85 0.564 0.31

Secondary

Digit 
Symbol

−4.23 2.35 −1.80 0.076 0.9 −0.80 2.43 −1.42 0.741 0.13 −3.42 −1.01 85 0.31

WMS −2.28 2.32 −0.98 0.328 0.37 −1.37 2.35 −0.561 0.22 0.091 − 0.783 0.78

WTAR −3.56 2.36 −1.51 0.135 0.58 −1.30 2.43 −0.54 0.594 0.21 −2.26 −0.67 83 4 0.37

DRS −3.18 2.04 −1.56 0.212 0.52 −1.89 2.87 −0.31 0.757 0.14 −2.30 −0.65 84 5 7

CES=Credibility and Expectancy Scale, item 2: “I believe the chances of my depression being completely better at the end of this study are…”, 
1=very poor to 7=very good. WMS=Logical Memory WMS-R Delayed raw score, Digit Symbol=subtest from the WAIS-III, WTAR=Wechsler 
Test of Adult Reading, DRS= Initiation/Perseveration (I/P) subtest of the Mattis Dementia Rating Scale. SE=standard error of the corresponding 
subgroup effect. DF=degrees of freedom for all t-tests.
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