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Abstract

The symptom burden of HIV-associated neurocognitive disorder (HAND) is high among older 

individuals, and treatment options are limited. Mindfulness-based stress reduction (MBSR) has 

potential to improve neurocognitive performance, psychosocial wellbeing, and quality of life, but 

empirical studies in this growing vulnerable population are lacking. In this trial, participants 

(N=180) age 55 and older who are living with HIV infection, are on combination antiretroviral 

therapy with suppressed viral loads, and yet continue to experience behavioral and cognitive 

symptoms of HAND, are randomized to MBSR or to a waitlist control arm that receives MBSR 

following a 16-week period of standard care. Primary outcomes (attention, executive function, 

stress, anxiety, depression, everyday functioning, quality of life) and potential mediators (affect, 

mindfulness) and moderators (social support, loneliness) are assessed at baseline and weeks 8, 16, 

and 48 in both groups, with an additional assessment at week 24 (post-MBSR) in the crossover 

control group. Assessments include self-report and objective measures (e.g., neuropsychological 

assessment, neurological exam, clinical labs). In addition, a subset of participants (n=30 per 

group) are randomly selected to undergo fMRI to evaluate changes in functional connectivity 
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networks and their relationship to changes in neuropsychological outcomes. Forthcoming findings 

from this randomized controlled trial have the potential to contribute to a growing public health 

need as the number of older adults with HAND is expected to rise.
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Introduction

More than 327,000 people living with HIV (PLWH) in the United States are over age 55, 

and the proportion of older PLWH continues to expand.1–4 HIV-associated neurocognitive 

disorder (HAND) can persist despite viral suppression with antiretroviral therapy (ART), 

and no proven treatment options exist for these patients.5–13 The symptom burden of HAND 

is particularly high among older patients.14–21 Older PLWH have high rates of medical 

comorbidities and polypharmacy; even when these are managed well, they can contribute to 

cognitive impairment.22,23 For older PLWH, HAND in the setting of undetectable plasma 

viral loads is best conceived as a geriatric syndrome – i.e., a clinical condition driven by 

multiple disease processes and occurring with greater frequency in old age. Despite 

inevitable growth of this population, data to inform treatment are limited.7

Although evidence-based interventions for HAND do not exist, Mindfulness-Based Stress 

Reduction (MBSR) is a viable option. MBSR aims to improve the capacity for mindfulness, 

which facilitates disengagement from thoughts and emotions that can negatively influence 

mental health.24 There are no published reports of MBSR being tested specifically for 

HAND, but mindfulness in other samples is associated with outcomes that are particularly 

relevant for older adults with HAND. For example, in studies with younger PLWH, other 

chronic illness groups, and uninfected older adults, MBSR is associated with improvements 

in quality of life, psychological symptoms (e.g., decreased stress, depression, anxiety; 

increased positive emotions), and medical outcomes (e.g., improved immune function, 

decreased pain).25–36 Moreover, mindfulness trials in non-HAND samples, including 

patients with mild cognitive impairment (MCI), have revealed improved neuropsychological 

testing performance in attention, working memory and executive control domains, while 

resting state fMRI (rs-fMRI) has shown improved functional connectivity in the default 

mode network (DMN) and salience network (SAL).30,37–49 This suggests that MBSR may 

improve brain function in networks that support attention and emotion regulation and are 

affected by HIV.38,47–51

Potential moderators of MBSR include social support and loneliness, which are tightly 

linked to outcomes in geriatric medicine. For example, the quality and quantity of one’s 

social support is associated with cardiovascular, neuroendocrine, and immune function,52,53 

and to older adults’ cognitive function.54 Loneliness in older adults increases risk for 

Alzheimer’s disease, and predicts poorer quality of life, cognitive and functional decline, 

and death.55–57 Participants with lower levels of social support or higher levels of loneliness 

may benefit most from a group-based intervention such as MBSR, but these hypotheses 
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must be carefully tested, as the nature of social support in PLWH substantially differs from 

that of HIV-uninfected populations.58–60

We are conducting the first known test of the efficacy of MBSR to improve HAND-

associated symptoms (poor attention, executive function, stress, anxiety, depressive 

symptoms), functioning, and quality of life in older PLWH. We additionally are investigating 

factors that mediate and moderate the effects of MBSR. In a subset of participants, we also 

are determining whether resting state functional connectivity (rs-fc) improves in response to 

MBSR and correlates with neuropsychological performance.

Study Design and Methods

Overview

This randomized controlled trial (RCT) evaluates the efficacy of MBSR to reduce symptom 

burden in patients aged 55 and older who are living with HIV infection, are on combination 

antiretroviral therapy (cART) with suppressed viral loads, and yet continue to experience 

behavioral and cognitive symptoms of HIV-associated neurocognitive disorder (HAND). 

Participants (N=180) are randomized to 8 weeks of Mindfulness-Based Stress Reduction 

(MBSR arm) or standard of care operationalized as a waitlist control (CO arm) (Figure 1). 

Participants in the MBSR arm receive a booster call between completion of the intervention 

and the follow-up assessment, while those in the CO arm are only contacted for scheduling 

purposes. After evaluating sustained MBSR effects at 16 weeks, the CO arm is offered 

MBSR to boost retention and to increase power for evaluation of the secondary aim. All 

participants are followed for 48 weeks.

Aims of the trial are: (1) to test the efficacy of MBSR to improve cognitive (attention, 

executive function) and psychological symptoms (stress, anxiety, depression), everyday 

function, and quality of life among PLWH age 55 and over who have undetectable plasma 

HIV RNA, HAND, and no targeted treatment options; (2) to perform rs-fc analyses in a 

subset of participants to determine if MBSR affects the salience (SAL) and default mode 

networks (DMN), and to examine whether changes in rs-fc within these networks correlates 

with improved attention and executive functioning on neuropsychological tests; and (3) to 

investigate whether the observed effects of MBSR are moderated by the quality of social 

support and loneliness and mediated by change in positive and negative affect and 

mindfulness. All procedures were approved by the Institutional Review Board at the 

University of California San Francisco (UCSF) and registered with ClinicalTrials.gov 

(NCT02936401).

Participants

Eligibility for enrollment is determined through a primary screening call and a secondary 

screening visit. To be eligible for enrollment, participants must: 1) be 55 years of age or 

older (lowered from the initial eligibility criterion of age ≥60, to facilitate enrollment of 

N=180); 2) be HIV-positive, on cART for at least 12 months with an undetectable plasma 

viral load (<100 copies/mL) for at least the previous six months; and 3) endorse mild-

moderate cognitive symptoms and meet criteria for HAND based on neuropsychological 
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testing performance informed by clinical acumen. Participants are excluded if they: 1) 

demonstrate a detectable plasma viral load (≥100 copies/mL) at the in-person screening 

visit; 2) endorse use of cocaine or methamphetamine in the previous six months; 3) currently 

practice or have extensive experience with mindfulness; 4) fail to attend screening visits 

after two attempts and despite support offered; 5) have a treatable condition that may impact 

cognition (e.g., neurosyphilis, thyroid disorder, B12 deficiency, cancer requiring 

chemotherapy) or other major confounding cognitive factors (e.g., recent head injury or 

stroke, cognitive impairment caused by alcohol or substance use, active brain infection other 

than HIV); 6) are unable to complete cognitive testing in English; 7) are unable to provide 

informed consent or assent with a legal surrogate to sign consent; or 8) have an unstable 

psychiatric condition (e.g., active psychosis, suicidal or homicidal ideation) making it 

difficult to complete the intervention.

Recruitment

To achieve enrollment of N=180 participants, we recruited through a variety of methods that 

include outreach to hospitals, health clinics, community centers, and faith-based 

organizations and through advertising in publications, in newsletters, and various community 

settings (e.g., public transit, local businesses) in the San Francisco Bay Area. Informational 

letters are also mailed through UCSF’s Recruitment Letter Service directly to medical center 

patients who may fit criteria. When interested individuals contact study staff, they are given 

a detailed description of the study purpose, screening procedures, and the intervention, and 

are asked to complete a phone interview (primary screen). After giving verbal consent, 

participants are queried about basic eligibility criteria, such as age and treatment status. 

Participants also complete the Patient’s Assessment of Own Functioning Inventory (PAOFI) 

to quantify symptoms.61 Those who meet basic criteria (i.e., age ≥55, stable cART with 

undetectable viral load) and endorse at least one cognitive symptom on the PAOFI as 

“almost always,” “very often,” or “fairly often” are invited for secondary screening. Based 

on our prior research evaluating HAND22 and conducting trials of MBSR in PLWH,28 we 

estimated that 400 phone screenings would be necessary to enroll N=180.

Consent, Screening and Randomization

Participants who pass the primary screen complete a secondary screen including cognitive 

testing in person on the UCSF campus. On the day of the visit and prior to evaluation, all 

participants receive detailed information regarding the assessments to be completed at the 

screening and RCT study visits, and provide informed consent. During this visit, participants 

complete a full cognitive62 and functional evaluation, assessment of geriatric syndromes, 

and a neurological exam. A full list of clinical labs and instruments used during this 

secondary screening visit is included in Table 1.

Data from each secondary screening visit is reviewed at consensus conference, attended by a 

neurologist and neuropsychologist who utilize clinical acumen to determine the participant’s 

cognitive diagnosis, guided by the 2007 Frascati HAND criteria.75 Individuals are eligible 

for randomization if they meet criteria for HAND, specifically mild neurocognitive disorder 

(MND),75 as evidenced by performance at least 1.0 SD below the mean for demographically 

adjusted norms in at least two cognitive domains and mild interference in daily functioning 
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as measured by ADL/IADL assessments at in-person screening (Table 1). Randomization 

occurs on a rolling basis using a blinded scheme, with MBSR sessions starting every 16 

weeks. Participants who have indications for non-HIV processes that could affect cognition 

are referred to their primary care physician to consider further clinical screening to rule out 

non-HAND causes of cognitive impairment. Individuals with treatable conditions can be re-

screened 6 months after receiving appropriate therapy. Participants with severe cognitive 

deficits consistent with dementia are not randomized unless the study team agrees that the 

deficits are mild enough to withstand rigors of MBSR.

Intervention

The intervention follows the standard MBSR protocol consisting of eight weekly classes 

(2.5 hours per class), one silent retreat (8 hours, week 6), and home practice assignments (45 

minutes per day of formal mindfulness practice, plus 15 minutes per day of informal 

practice, 6 days per week).76 MBSR courses take place at the UCSF Osher Center for 

Integrative Medicine and are led by experienced MBSR instructors. Instructors follow a 

manualized course outline, completing a checklist after each course to assure fidelity. To 

facilitate adherence, learning and home practice, all participants receive a workbook 

containing the class schedule and assignments, guided audio, and a copy of Full Catastrophe 
Living.76 Instructors record participants’ class attendance/absences. The MBSR program 

uses a group format with 10–15 individuals in each course, all of whom are enrolled in the 

study.

Intervention content adhered to the standard MBSR protocol and was not tailored to include 

HIV- or HAND-specific topics. Formal meditation methods taught in MBSR include: body 

scan meditation; gentle yoga postures practiced with mindful awareness of the body; sitting 

meditation with mindfulness of breath, body, thoughts, and emotions, and intentional 

awareness; and walking meditation. Informal mindfulness meditation practices taught in 

MBSR include: awareness of pleasant and unpleasant events; and deliberate awareness of 

routine activities such as eating, walking, and interpersonal communications. Didactics on 

stress physiology and reactivity addressing the effects of perception, appraisal, and attitude 

on health habits, behavior and interpersonal communication are included.

At weeks 12, 24, 32, and 40, study staff conducts booster calls with participants who 

complete the course. These calls are estimated to last approximately 5 minutes and are 

intended to encourage ongoing mindfulness practice and enhance study retention. Self-

reported adherence to formal and informal mindfulness practice is also collected during 

these calls.

Control Condition

Individuals randomized to the CO arm receive standard care between baseline and week 16, 

and during this period have no contact with study staff outside of study visits, other than that 

needed for scheduling. Upon completion of the week 16 evaluation, participants in the CO 

arm are offered the standard MBSR course. Study staff conducts booster calls at weeks 32 

and 40 with CO arm participants who complete the MBSR course. The length and content of 

these calls is the same as those done in the MBSR arm.
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Participant Compensation

Participants are paid $50 for the completion of the secondary screening visit, $25 each for 

baseline, week 8, week 16 and week 48 visits and $30 for each MRI scan. Participants are 

also reimbursed for parking at study visits. Participants are paid $15 at each MBSR session 

to offset the cost of transportation and parking and are paid $250 for successful completion 

of the MBSR course and the post-intervention visit.

Measures

An overview of the schedule of assessments is provided in Table 2. Primary outcome 

measures and assessment of mediators and moderators are captured at baseline, week 8, 

week 16, and week 48. Basic clinical labs (CD4 count and plasma HIV RNA) are run at 

these same time points. In addition to screening all participants with MRI at baseline, at least 

30 cases/arm are randomly selected to undergo MRI at weeks 8 and 16 to evaluate the 

imaging aims of the trial. Participants in the CO arm who complete the MBSR course 

between weeks 16 and 24 are also evaluated for primary outcome measures and assessment 

of mediators and moderators at week 24.

Detailed descriptions of measures can be found in Table 3. Assessments are completed one-

on-one by trained staff using computer assistance for self-reported measures. In addition to 

the standardized assessments indicated in Table 3, participants complete a brief mixed 

methods evaluation of the MBSR program at their post-intervention assessment (week 8 for 

the intervention group, week 24 for the control group). This evaluation assesses participants’ 

rating of the program overall and of the instructor (1 very poor to 5 excellent) and whether 

they would recommend the program to others (1 definitely not to 5 definitely). Two open-

ended items ask what participants like most/least and what they found most/least helpful in 

the MBSR program.

Imaging

Participants undergo whole brain MRI on a Siemens 3 Tesla Prisma Fit Scanner with a 64-

channel coil to collect 3D-T1 Magnetization Prepared Rapid Acquisition Gradient-Echo 

(MPRAGE) sequences (1.0x1.0x1.0mm3) and rs-fc scan at resting state with eyes open. We 

will calculate functional connectivity strength within networks from 2 six-minute blood 

oxygen level dependent (BOLD) rs-fc MRI scans wherein the participant is asked to rest 

quietly in the scanner with eyes open and without falling asleep. T-1 isometric structural 

scans are used for co-registration.50,93,94 The BOLD time-series will be extracted from a 

total of 36 previously defined seeds constituting the DMN and SAL networks as well as the 

dorsal attention (DAN), executive control (CON), and sensorimotor (SMN) networks.93 

Relationships between each of the 36 seeds will be calculated by constructing 36x36 cross-

correlation matrices and Fisher z-transforming the resulting correlation values.50 DMN and 

SAL data will be summarized as composite scores representing mean intra-network 

functional connectivity. A whole-brain analysis will then be performed on the entire matrix 

of pairwise relationships to explore treatment effects in other functional brain systems.
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Planned Analyses

Descriptive analysis, including graphical displays, frequency tables, measures of central 

tendency and variability, will be used to describe primary outcomes, and important 

demographic, clinical, and neuropsychological characteristics across and within the two 

study arms.95 Medical variables (e.g., duration of HIV infection, cART history) that could 

influence neurocognitive outcomes through differential penetration of the blood-brain 

barrier96 will be examined in bivariate correlational analyses to identify statistically 

significant covariates. Proportions will be compared between groups using the Fisher’s exact 

test.97 Continuous variables, including the primary outcomes, will be examined using 

Wilcoxon tests.98

Reasons for any missing data will be examined. Individuals with missing data on key 

characteristics will be compared to those with complete data to assess for potential bias due 

to nonrandom missing data.99 If the mechanism generating missing data is deemed 

informative, we will perform sensitivity analysis.99 We will also capture information on 

participants who fail the screen due to missing two appointments and describe these as they 

inform the external validity of our findings in relation to PLWH over age 55 in the United 

States.

To examine the statistical significance of the impact of MBSR on the primary outcomes 

(Table 3) and on intra-network functional connectivity, we will conduct the following 

analyses:

A. In the primary analysis of the randomized intervention effect, we will employ 

two-sample Wilcoxon rank sum tests to compare the two treatment arms with 

regard to change in outcomes between weeks 0 and 8 and between weeks 0 and 

16. We will first perform an intent-to-treat analysis of all randomized cases, 

followed by a complete case analysis of those who completed week 16. No 

adjustment for multiple comparisons is made as the endpoint of week 0 to 16 

change is studied to assess the durability of effects.

B. We will employ the Wilcoxon signed rank test to test for change in the primary 

outcomes before and after MBSR within each arm. This analysis will be 

conducted both on the immediate MBSR arm only (considering change from 

week 0 to both weeks 8 and 16) and in the pooled data from both arms, where 

pre- and post-MBSR change in the control arm is measured before and after 

MBSR. We will also conduct a repeated measures ANOVA to investigate the 

impact of MBSR intervention on all time points, treating the MBSR exposure as 

a time varying-intervention and parameterized with a time-varying indicator 

variable (which is always 1 in the immediate MBSR arm, and changes from 0 to 

1 after week 15 in the control arm). We will include in this model an interaction 

of this intervention indicator with time to investigate whether its impact varies 

over time (e.g., attenuates after completion of MBSR).

Analyses of moderation will investigate the effect of baseline covariates such as loneliness 

and social support and of interaction of these covariates with the randomized intervention 

assignment on the primary outcomes. Medical covariates, such as HAND severity, will also 
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be examined as potential moderators, allowing us to identify whether MBSR in non-research 

settings should be targeted to patients with a particular clinical presentation. Multiple least-

squares regression will be used for this purpose; both the outcomes measuring change from 

0 to 8 weeks and 0 to 16 weeks will be considered. Secondary analysis of effect modification 

will investigate the effect of MBSR on change in outcomes within participants pooled across 

the treatment arms as noted above. For these analyses, the “baseline” covariates will be 

measured at week 16 in the control arm—immediately prior to the initiation of MBSR. We 

will also conduct a repeated measures ANOVA on the pooled data with time-varying 

treatment indicator for mindfulness and include as covariates measures of moderators at the 

initiation of MBSR (week 0 for MBSR arm and week 16 for control arm) and the interaction 

of these moderators with treatment. To protect against over fitting, 10-fold cross-validation 

procedures will be used for all procedures. Adjustment for multiple comparisons will not be 

undertaken, as the goal is to examine consistency of findings across all analyses, recognizing 

that the randomized comparisons are most interpretable but have the least number of 

participants. The advantage of the pooled analyses is increase in sample size, but these 

secondary analyses are seen as an aid to interpretation of the primary analyses rather than as 

primary analyses in themselves. The Sobel test will be used to test whether the change in 

positive and negative affect and mindfulness measured at weeks 8 and 16 is a significant 

mediator of study outcomes—change from week 0 to weeks 8 and 16. Regression analyses 

required for these computations will be based on ordinary least squares regression.

Discussion

MBSR has potential to decrease symptom burden and improve quality of life among older 

adults with HAND. To test this hypothesis, this study employs a randomized controlled trial 

of MBSR to target neuropsychological symptoms (attention, executive function, stress, 

anxiety, depression), functioning, and quality of life among adults aged 55 and older who 

have HAND and have maximized treatment options. In addition to primary outcomes 

measured by self-report and neuropsychological evaluation, we will conduct functional 

connectivity analyses of rs-fc in a subset of participants to demonstrate increased strength of 

brain networks corresponding to improved cognition. In the full sample, we also will 

examine psychosocial factors to determine if they mediate (affect, mindfulness) or moderate 

(social support, loneliness) our main findings.

Together this work employs geriatric, neuroscience and complementary medicine disciplines 

to reduce symptom burden in aging HIV-infected patients. Research is beginning to 

demonstrate benefits of MBSR in PLWH 28,31 but has not specifically targeted those with 

HAND. Given the lack of disease-targeted approaches to decreasing the burden of HAND 

among older PLWH,6,8,9,12,100 efficacious strategies for managing neuropsychological 

symptoms are critically needed in this population. Existing evidence regarding the 

effectiveness of MBSR for improving cognition is mixed, with one systematic review 

finding no evidence for improvements in attention and only preliminary support for 

improvements in other elements of cognition such as working memory.101 However, most of 

the MBSR trials included in that review were conducted with healthy samples,101 while very 

few studies have included participants who demonstrate cognitive impairment at baseline.102 

The current study of older adults with HAND therefore has potential to contribute not only 
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to clinical recommendations for this population, but also to the science of neurocognition in 

response to MBSR.

Strengths of this study include the use of both self-reported (e.g., symptoms) and objective 

measures (i.e., neuropsychological examination, fMRI). This is particularly relevant in this 

clinical sample, as compared to prior use of objective neuropsychological assessment of 

MBSR outcomes, which has been conducted largely in healthy samples.101 Additional 

strengths of this study, compared to the methods of previous MBSR trials,31,101 include: use 

of trained MBSR instructors, methods for monitoring treatment fidelity, and exclusion of 

participants who are already experienced with mindfulness and therefore may demonstrate 

ceiling effects. Although these rigorous research procedures increase the internal validity of 

this study, results may not generalize to other populations, such as PLWH without access to 

a major academic healthcare center or willingness to participate in complex research 

protocols and those with subclinical HIV-related neurologic dysfunction. If this trial 

supports efficacy of MBSR for older adults with HAND, additional studies will be 

warranted to examine the effectiveness and implementation in community-based settings and 

with subclinical neurocognitive changes.

Despite these strengths, a minor limitation to our approach to allowing controls to eventually 

undergo MBSR is that there will be no controls at 48 weeks to perform cross-group 

comparisons. Instead of maintaining participants in a prolonged control arm, we will 

longitudinally model individual change over the course of the study to determine the 

trajectory of change (positive or negative) after each time point and compare individuals to 

their visit immediately before MBSR initiation. The use of monetary compensation to 

enhance completion of the course may not match real life settings, thus impacting the 

scalability of this intervention. Nonetheless, future research will need to determine whether 

any changes in response to MBSR among older adults with HAND are maintained over 

long-term follow-up. Additional trials that enroll an HIV-negative cohort may also be useful 

to distinguish effects of MBSR on general aging vs. HAND-specific processes.

MBSR has been applied to patients with HIV, elders, and patients with MCI in published 

work,30,34,49,103 but to our knowledge, this is the first randomized controlled trial of MBSR 

for older adults with HAND. To account for the possibility of increased attrition in this 

group, we have over-estimated failure to complete the intervention. This ensures that, even if 

rates of retention and adherence are low, we will be fully powered to examine primary 

outcomes. As the number of older adults with HAND rises, this study has the potential to 

contribute to a growing public health need.

Funding:

This work is supported by the National Institutes of Health [R01 NR015223]. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of the National Institutes of 
Health.

Abbreviations

ANOVA Analysis of Variance
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BOLD Blood Oxygen Level Dependent

cART Combination Antiretroviral Therapy

CON Executive Control Network

DAN Dorsal Attention Network

DMN Default Mode Network

fMRI functional Magnetic Resonance Imaging

HAND HIV-associated neurocognitive disorder

HIV Human Immunodeficiency Virus

MBSR Mindfulness Based Stress Reduction

MCI Mild Cognitive Impairment

MND Mild Neurocognitive Disorder

MPRAGE Magnetization Prepared Rapid Acquisition Gradient-Echo MRI 

Magnetic Resonance Imaging

PAOF Patient’s Assessment of Own Functioning

PLWH People living with HIV

RCT Randomized Controlled Trial

rs-fMRI resting state fMRI

rs-fc resting state functional connectivity

SAL Salience Network

SMN Sensorimotor Network
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Figure 1. 
Study Flow
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Table 1.

Secondary Screening Instruments

Cognitive Testing

• Learning and Memory: California Verbal Learning Task-II (CVLT-II)-63 sum of trials 1–5, immediate free recall, and long-delay free recall; 
Benson Figure Recall64

• Language: Boston Naming Test,65 Category Fluency,66 Lexical Fluency,66 Wide Range Achievement Test-4,66 Sentence Comprehension66

• Attention/Working Memory: CVLT-II trial 1,63 Digits Forward,67 Digits Backward,67 1-back,66 2-back66

• Executive Function: Trails B,67 Design Fluency,68 Stroop Interference66

• Psychomotor Speed: Trails A,67 Stroop Color Naming66

• Visuospatial: Benson Figure Copy,64 Visual Object and Space Perception,66 Comprehensive Affect Testing System Face Matching Test69

• Motor/Manual Dexterity: Grooved pegboard,70 Finger tapping71

• Mood/Affect: Geriatric Depression Scale (30 item)72

Functional Testing

• Neuropsychological Assessment Battery – Daily Living Module

Neurological Exam

• Eye movements, strength, sensation, coordination & extrapyramidal findings

• Targeted cognitive/behavioral review of symptoms, including date of first symptom to estimate duration of HAND

• Medical history including HIV variables (e.g., cART history & duration of cART and viral suppression, adherence, CD4 nadir), comorbidities

• Current medications and supplements

• Family history of neurological disorders

• Mood and psychiatric illnesses

• Drug and alcohol history

Geriatric Syndromes Assessment

• Whispered voice test

• Snellen eye chart

• Physical activity query

• Grip strength

• Short performance physical battery

• Timed gait

• Katz & Lawton Activities of Daily Living (ADL)73 and Instrumental Activities of Daily Living (IADL)74 scales

Clinical Labs

• Lymphocyte subset panel

• Plasma HIV RNA

• Complete blood count

• Hepatitis C antibody

• Alanine aminotransferase and Aspartate aminotransferase

• Creatinine

• Hemoglobin A1c

• Rapid plasma reagin

• Thyroid stimulating hormone

• Vitamin B12
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Table 2.

Schedule of Assessments

Primary 
Screening

Secondary 
Screening Baseline Week 8 Week 16 Week 24

c Week 48

Assessment of 
basic eligibility 

criteria
Symptom 

quantification

Cognitive testing
Functional testing
Neurological exam

Geriatric 
syndromes 
assessment 

Clinical labs

Primary 
outcome 
measures

Mediators & 
moderators

Clinical labs
a 

MRI
b

Primary outcome 
measures

Mediators & 
moderators

Clinical labs
a 

MRI
b

Primary outcome 
measures

Mediators & 
moderators

Clinical labs
a 

MRI
b

Primary 
outcome 
measures

Mediators & 
moderators

Primary outcome 
measures

Mediators & 
moderators

Neurological exam

Clinical labs
a

a
Plasma HIV RNA and lymphocyte subset panel only

b
n=30 participants per arm

c
Control participants only
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Table 3.

Study Measures

Primary Outcome Measures

• Attention & Executive Function: Continuous Performance Task,77 Symbol-Digit modalities test,78 WAIS Letter Number Sequencing79

• Stress, Anxiety, Depression: Perceived Stress Scale,80 State-Trait Anxiety Inventory,81 Geriatric Depression Scale82

• Everyday function: Katz & Lawton ADL73 and IADL74 scales

• Quality of Life: World Health Organization Quality of Life – HIV Scale83

• Neuropsychiatric: Buss-Durkee Irritability subscale,84 Center for Neurologic Study – Lability Scale,85 Affective Intensity Measure86

Assessment of Mediators and Moderators

• Social Networks: Norbeck Social Support Scale,87 Medical Outcome Study Social Support Survey88

• Loneliness: Revised UCLA Loneliness Scale89

• Affect: Modified Differential Emotions Scale90

• Mindfulness: Five Facet Mindfulness Questionnaire,91 Mindfulness Attention Awareness Scale92
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