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Abstract
Mild Cognitive Impairment (MCI) affects 25% of older African Americans and predicts
progression to Alzheimer's disease. An extensive epidemiologic literature suggests that cognitive,
physical, and/or social activities may prevent cognitive decline. We describe the methods of a
randomized clinical trial to test the efficacy of Behavior Activation to prevent cognitive decline in
older African Americans with the amnestic multiple domain subtype of MCI. Community Health
Workers deliver 6 initial in-home treatment sessions over 2-3 months and then 6 subsequent in-
home booster sessions using language, materials, and concepts that are culturally relevant to older
African Americans during this 24 month clinical trial. We are randomizing 200 subjects who are
recruited from churches, senior centers, and medical clinics to Behavior Activation or Supportive
Therapy, which controls for attention. The primary outcome is episodic memory as measured by
the Hopkins Verbal Learning Test-Revised at baseline and at months 3, 12, 18, and 24. The
secondary outcomes are general and domain-specific neuropsychological function, activities of
daily living, depression, and quality-of-life. The negative results of recent clinical trials of drug
treatments for MCI and Alzheimer's disease suggest that behavioral interventions may provide an
alternative treatment approach to preserve cognition in an aging society.
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1. Introduction
This clinical trial will determine whether increasing participation in cognitive, physical, and/
or social activities prevents cognitive decline in older African Americans with Mild
Cognitive Impairment (MCI). MCI is a transition state between normal aging and dementia
that affects 10% to 20% of older persons and predicts progression to dementia, particularly
Alzheimer's disease (AD).1-6 African Americans are more likely to have MCI and AD than
Whites, possibly because comorbid medical problems (e.g., diabetes, hypertension),
disparities in access to health care, fewer years of education of uncertain quality, scarce
economic resources, and limited opportunities to pursue leisure activities increase their
risk.7-10 One study found that nearly 1 in 4 older African Americans have a mild degree of
cognitive dysfunction.11 Thus, there is a pressing need to develop interventions to prevent
cognitive decline in this high risk population.

An extensive epidemiologic literature suggests that participation in stimulating activities in
late life may prevent cognitive decline.12-32 However, no randomized controlled trials have
demonstrated this. We are testing the efficacy of Behavior Activation (BA), which increases
participation in self-identified meaningful activities, to prevent cognitive decline in older
African Americans with the amnestic multiple domain subtype of MCI (aMCIMD).33-35 We
are targeting persons with this MCI subtype because they are at high risk for progression to
AD.36-42 We are recruiting subjects from multiple sites (e.g., churches, senior centers, senior
high rise apartment houses, and primary care medical practices) that predominately serve
older African Americans and will randomize 200 older African Americans with aMCI-MD
to BA or Supportive Therapy (ST), which is an attention control treatment.43, 44 Community
Health Workers will deliver 6 initial in-home BA or ST treatment sessions over 2-3 months
and then 5 subsequent in-home booster sessions (one session every 3 months) using
language, materials, and concepts that are culturally relevant to older African Americans
during this 24 month clinical trial. Figure 1 depicts the study flow chart.

The primary outcome is preventing a decline in episodic memory as measured by the
Hopkins Verbal Learning Test-Revised (HVLT-R) at baseline and at months 3, 12, 18, and
24.45 We will compare the proportion of subjects in the 2 treatment groups who decline by ≥
6 points on the HVLT-R over 24-months. A 6-point decline on the HVLT-R translates
clinically to the loss of ability to perform an instrumental activity of daily living task.46 We
hypothesize that 20% of BA-treated subjects, compared to 40% of ST controls, will decline
to that extent over 24 months. The assessments at months 3, 12, 18, and 24 will enable us to
characterize rates and trajectories of cognitive change as a subsidiary approach to assess
BA's efficacy. The secondary outcomes are general neuropsychological function, difficulty
with instrumental activities of daily living, depression, and quality-of-life. We hypothesize
that BA-treated subjects will have fewer declines in cognitive and functional abilities, fewer
depressive symptoms, and better quality of life than ST-treated subjects at 24 months. In
exploratory analyses we will determine whether increasing participation in activities
mediates BA's treatment effect.
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2. Study Design
The study design is innovative for several reasons: 1) it is the first rigorously designed RCT
to determine whether participation in cognitive, physical, and/or social activities prevents
cognitive decline; 2) it targets African Americans, whose risk for cognitive decline is
especially high; and 3) it employs a prevention design,which is important given the high risk
of progression from MCI to AD. Treatment for the latter is complex, costly, only partly
effective, and more difficult for African Americans to access. Thus, preventing new cases
may be more effective than waiting to treat patients who already have AD; 4) it tests a
nonpharmacologic intervention that resonates with the coping strategies of older African
Americans;47-49 5) it tests an intervention that increases participation in activities that
subjects value. Whereas previous studies have prescribed specific cognitive or physical
exercises, ours is the first that is tailored to meet individuals’ preferences;17,50, 51 6) it
targets persons with the amnestic multiple domain subtype of MCI, who are at greatest risk
for cognitive decline.36-42 7) it employs a community-based strategy to recruit subjects,
deliver the intervention, and assess outcomes. This approach increases access to care and
may lead to greater cooperation, better assessments of daily functioning, and lower attrition
rates; and 8) it addresses the issue of equipoise in AD prevention research. Although
epidemiological studies suggest that activities reduce the risk of cognitive decline, genuine
uncertainty remains. This clinical trial will provide new knowledge on this issue as it
employs both a rigorous research design and a practical care model that is standardized and
reproducible.

The study inclusion criteria are: 1) African-American race; 2) Age ≥ 65 years; and 3)
Amnestic MCI-Multiple Domain. To meet the latter criterion subjects will have self-
reported memory decline, preserved general cognition, no functional disability due to
memory impairment, scores less than 1.5 standard deviations (SD) on age-, education-, and
race-adjusted norms on the HVLT-R, and scores ≤ 7th percentile or ≤ 1.5 SD on
neuropsychological tests assessing a second cognitive domain. We use the Uniform Data Set
neuropsychological test battery to identify possible deficits in language, executive function,
and/or visuospatial perception.52 For language, the battery includes the Boston Naming and
Category Fluency Tests;53 for executive function, Trailmaking Test Part B;54 and for
visuospatial skills WAIS-R Digit Symbol55 and Trailmaking Test Part A.54 The exclusion
criteria are: 1) Axis I DSM-IV psychiatric diagnosis (e.g., Major Depression, Dementia); 2)
sensory deficits that preclude neuropsychological testing; 3) reduced life expectancy; and 4)
institutional residence.

We are recruiting 200 subjects from 3 large senior centers, senior high rise apartment
buildings, area churches that serve older African Americans, and Jefferson's homecare
network and family medicine and internal medicine clinics. The senior centers and high rise
apartment buildings serve over 10,000 older African Americans and the medical and home
care programs include about 2,000 more. Available literature suggests that about 20% of
persons at these sites have MCI, yielding a sufficient number for study.3,42 To recruit the
sample, community health workers and community partners at senior centers and churches
deliver memory awareness programs, set up information booths and posters, and screen
interested persons. We also advertise in local newspapers and mail introductory letters to
patients who attend the medical clinics and who receive homecare. We also take the
following steps to promote recruitment: 1) Community Health Workers (CHW) who are
concordant to subjects in language, race/ethnicity, and community of origin conduct
recruitment; and 2) we offer $20 to subjects to complete the baseline and follow-up
assessments at months 3, 12, 18, and 24. To identify the sample we conduct a 4-stage
screening process:
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Stage 1
We identify persons who report memory problems and recall fewer than 5 of 12 items on
Trial 1 of the HVLT-R (immediate recall). The average score for African Americans ages
60-71 is 4.4 (SD 1.3).56 For these potential subjects, a community health worker schedules
an in-home visit to obtain the subject's informed consent. During the informed consent
process we state that the study's purpose is to learn more about ways to prevent memory loss
in older African Americans who are already starting to notice mild memory problems, and
that we are comparing BA and ST to determine whether one or both of these treatments are
effective. We indicate that BA aims to increase participation in activities and that ST
provides subjects an opportunity to talk about one's life and issues of aging. Jefferson's
Institutional Review Board approved this approach to contacting and consenting patients for
research participation.

Stage 2
To rule out global cognitive impairment, the CHW administers the Mini-Mental Status
Examination (MMSE).57 Callahan et al (2002) found that a MMSE ≤ 24 had a negative
predictive value of 99.9% in an urban community sample of AAs.58 The CHW also
administers the Alzheimer's Disease Cooperative Study Activities of Daily Living–
Prevention Instrument97 to confirm that subjects have no substantial impairment in activities
of daily living due to cognitive problems before proceeding to Stage 3 Screening.

Stage 3
To identify persons with possible amnestic multiple domain MCI, the CHW administers the
HVLTR, the Uniform Data Set neuropsychological test battery, and other clinical measures
(see ahead).

Stage 4
To confirm the diagnosis of aMCI-MD, the investigators review all clinical information to
determine whether a subject meets eligibility criteria. We then randomize eligible subjects to
the 2 study interventions.

Randomization follows a fixed scheme with a 1:1 allocation ratio to the 2 study groups. We
use a random numbers table to assign subjects and base the schedule on a permuted random
block design (with randomly chosen block sizes) to ensure balance between treatment
groups on enrollment time.

3. Conceptual Framework
We based this trial on the Disablement Process Model, which is a sociomedical model that
describes how medical diseases affect functioning in specific body systems and lead to
disability.59 The model posits that disability is part of a complex relationship between health
conditions and contextual (i.e. environmental and personal) factors. In this model, aMCI-
MD, as a possible preclinical AD state, reflects a physiologic dysfunction that results in
diminished memory and initiative (disability), where environmental factors (i.e., activity
participation) may “speed up” or “slow down” this core pathway. We propose to increase
activity levels and thereby “slow down” progression to disability.

4. Sample Size Calculation
The primary outcome is a ≥ 6 point decline in Total Recall on the Hopkins Verbal Learning
Test-Revised (HVLT-R) by month 24. To power this study we first estimated the expected
rate of decline in African American controls. Two previous studies reported that 34.6% and
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41.8% of older, cognitively normal African Americans experienced a clinically significant
cognitive decline over 2 and 3 years, respectively.10, 60 We anticipate a higher rate of
decline in subjects with aMCI-MD because their already impaired cognition confers a
greater risk of further decline. Based on these data, we project that 40% of controls will
decline by ≥ 6 points over 2 years on HVLT-R Total Recall measure. To estimate the rate
reduction associated with BA, we looked to published effect sizes of behavioral
interventions to improve cognition in persons with MCI. The effect sizes ranged from 0.55 –
1.12.61-64 Based on these data we hypothesize that BA-treated subjects will experience half
the rate of decline as controls. Assuming an incidence rate of cognitive decline of 40% in
controls, a relative risk of 0.5 (20% incidence in the BA group) is equivalent to an effect size
of approximately 0.45. This translates to a number needed to treat of 5 subjects to prevent 1
case of cognitive decline (1/ (40% - 20%) =5.0).

We powered the study to detect an overall 50% reduction in risk of decline (RR=0.5) for the
primary outcome using a generalized linear model for binomial data with a log link. We
anticipate an attrition rate of 20% over 2 years. Drawing from the same recruitment sites as
we propose in this study, the attrition rate in a previous study of an in-home behavioral
intervention was 6% at 6 months and 11% at 12 months.65 In Fried et al's (2004)
“Experienced Corps Intervention”, which was a volunteer program to increase physical and
cognitive activity of older African Americans, the attrition rate was 11.4% over 7 months.66

In a related program for older African American women, the attrition rate was 15.5% over 3
years.67 These data suggest that stimulating activity programs, particularly for older African
Americans, have relatively low attrition rates even out to 3 years. Allowing for a 20%
attrition rate by 24 months, we are randomizing 200 subjects and expect to have complete
data on 160 subjects at 24 months. With an expected rate of decline in the ST group of 40%
at 24 months, we will have 80% power to detect a relative risk of 0.5 using a two-sided test
with alpha=0.05.

5. Study Treatments
A. Behavior Activation (BA)

BA is a manual-based, behavioral treatment that helps people increase activity levels
through goal setting, activity scheduling, graded task assignment, identifying avoidant
behaviors, and rating one's sense of accomplishment.33-35 We designed the BA treatment
protocol to specifically counter the behavioral and cognitive deficits of aMCI-MD. The
latter include memory dysfunction plus language, executive, and/or visuospatial
dysfunction. These deficits lead to difficulty recalling recent events, grasping explanations,
solving practical problems, and finding one's way in familiar environments. These deficits
also compromise one's ability to capably pursue cognitive, social, and physical activities.
MCI's behavioral deficits (e.g., apathy, depression) further diminish activity participation as
initiative, self confidence, and mood decline.

BA prevents this downward spiral by providing a structured approach to compensate for
MCI symptoms. Using visual cues, written schedules, and step-by-step sequencing, BA may
enable persons with MCI to increase activity levels with beneficial effects on memory. BA
does not specify what behaviors to activate; instead it encourages patients to choose
activities based on their interest, access, and feasibility. This flexibility allows patients to
develop treatment plans that accord with their specific values and beliefs, and thereby
enhances BA's cultural relevance. BA may be especially relevant to low-income African
Americans whose life circumstances necessitate a present-time oriented, practical, and
problem-centered treatment approach.68--70 Although different subjects may choose
different activities, BA delivers an identical treatment approach to all subjects.
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The BA CHW meets with subjects in their homes to help subjects develop strategies to: 1)
maintain participation in activities that they currently pursue; 2) encourage participation in
activities that they are withdrawing from; 3) renew participation in activities that they have
given up; or 4) engage in new activities. Although the CHW encourages subjects to
formulate their own goals, the CHW will ensure that they are feasible. For example, the
CHW may break down goals to smaller, more manageable tasks. He/she may suggest
strategies for task modification or substitution when physical limitations interfere with a
desired activity (e.g., reorganize kitchen to allow for navigating with a walker). Because all
subjects have memory deficits, the CHW provides visual cues and reminders (e.g., lists of
treatment goals from session to session) and recommend organizational strategies (e.g., put
keys, wallet in same place) to support initiation, sequencing, and integration. The CHW also
creates charts depicting the sequence of steps to follow to achieve a goal. For subjects with
language deficits, the CHW teaches visual cueing techniques to aid verbal expression.

1) Session 1—In the first session the CHW establishes rapport, explains the intervention,
and helps the subject formulate initial activity goals. The CHW begins by introducing the
importance of activity engagement, healthy lifestyle behaviors, and maintaining optimal
brain health. The CHW presents this material in a culturally sensitive format, with careful
consideration of subject's cultural preferences, literacy, and cognitive capabilities. The CHW
then reviews the subject's life long interests, hobbies, social relationships, physical activity
levels, spiritual and religious activities, and intellectual pursuits using a semi-structured
questionnaire. Then the CHW asks the subject to describe how he or she now spends a
typical day. The CHW then encourages the subject to set new specific Activity Goals. The
goals need to be activity-based (i.e., knit half an hour per day, go to church), readily
observable, and quantifiable. In selecting activity goals, the CHW reviews the activity
programs at local senior centers although subjects may choose activities elsewhere. When
setting the activity goals, the CHW encourages subjects to participate in the activity at least
twice weekly (either the same activity twice weekly or 2 distinct activities once weekly) and
more often if possible. We based this minimum activity dose on previous studies that have
found that twice weekly activity is the minimum level necessary to strengthen cognitive
reserve.12-14 The Activity Goals are recorded and monitored on a Master Activity Log. This
Log lists: 1) each activity the subject will pursue; 2) the ideal number of times to engage in
the activity each week; and 3) the actual number of times and when the subject engaged in
the activity; and rates: 4) how she/he felt while doing the activity; and 5) the activity's
degree of difficulty. In this way the Master Activity Log provides a weekly summary of all
activities for the subject and CHW to review in subsequent treatment sessions.

Next the CHW helps the subject delineate the steps he or she will take to implement the
Activity Goal. For example, if the goal is “getting together with a friend” the steps may
include: 1) choose whom to call; 2) pick a date and time; 3) look up phone number; and 4)
make the call. Reminders are embedded in the steps (e.g., set timer to ring 30 minutes before
social event, write upcoming tasks on calendar).

2) Sessions 2-6—The CHW begins subsequent sessions by assessing subjects’ progress
towards achieving their goals from previous sessions. Reviewing the Master Activity Log
standardizes this process. The CHW provides positive reinforcement for goals that subjects
achieved. The CHW asks subjects to describe their feelings in meeting their goals in order to
link activity with positive affect. The CHW encourages the subject to increase, if possible,
the amount of time that he/she participates in an activity (e.g., walk 5X /week instead of 3X,
go to senior center 2X/week instead of once), or to target new activities in other domains. If
goals were not met (or partially met), the CHW and subject discuss barriers and problem-
solve ways to overcome them. If the CHW determines that the goal was unrealistic, he/she
suggests similar yet easier activities (e.g., puzzle with fewer pieces, more simple knitting
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pattern, less strenuous exercise). The CHW reinforces the basic principles of BA, especially
the importance of an active life style. Then the CHW and subject update the Master Activity
Log to set new goals for the upcoming week.

3) Maintenance (“Booster”) Sessions (Months 6, 9, 12, 15, 18, and 21)—To
optimize treatment effects, the CHW administers 6 in-home maintenance sessions during the
study to reinforce continued participation in activities. At each maintenance session, the
CHW reviews the previous Master Activity Log and updates the upcoming Master Activity
Log to document activity plans for the next 3 months. Scheduling future appointments,
meeting regularly over time, and remaining engaged with subjects increase the likelihood
that they will sustain behavioral changes (i.e., remain active) and will also reduce attrition. If
new or worsening cognitive or physical deficits arise and/or significant changes to a
subject's social milieu occur (e.g., death of a spouse), the CHW suggests strategies to make
task completion easier or suggest new activities.

B. Supportive Therapy (ST)
ST controls for the nonspecific elements of the CHWs’ contact with subjects in the BA
treatment group. It is a fully-structured, nondirective, supportive psychological treatment
that facilitates personal expression and conveys empathy, respect, and optimism.43,44 ST
resembles BA in all ways but for BA's activation strategies. Both BA and ST are fully
manualized, similar in dose and intensity of attention (i.e. number and duration of sessions),
and delivered by rigorously trained therapists. Unlike BA, ST contains no active elements
beyond its nonspecific components. Its techniques include active listening, open
questioning, reflecting back, and summation. Although social attention itself may have
benefits, we nevertheless consider ST a placebo because it has no theoretical basis or lasting
effects to prevent memory decline.43,44

1) ST In-Home Visits 1-6 and Booster Sessions—In the first session, the CHW
discusses ST's purpose, which is to explore the impact of aging and memory loss on the
subject's life. The goals are to facilitate discussion of the subject's life situation in relation to
growing older and relevant issues such as illness, disability, retirement, and social isolation.
In contrast to the BA intervention, the CHW does not discuss the importance of activities or
make any attempt to increase them. In subsequent sessions, ST facilitates and deepens
knowledge about the subject's life situation in relation to his or her memory and other life
difficulties. Therapists create an accepting, non-judgmental, empathic environment, by using
supportive statements, reflective listening, and empathic communications. Direct
suggestions about ways to stay active or preserve cognition are prohibited. Although ST is
an activity during the time that it is delivered, its effects are transient and not associated with
meaningful improvement.43,44

6. Study Measures
A. Personal Characteristics

At baseline we obtain data on age, sex, education, marital status, living arrangements,
occupation, socioeconomic status, and alcohol use. We ask subjects whether they identify
themselves as “African American,” “black”, “black American”, or black/Caribbean”. We
also assess literacy, which is defined as reading level and measured using the Reading
Recognition Subtest of the Wide Range Achievement Test-Version 3.71 Manly et al (2004)
have argued that literacy, as a proxy for education quality and cognitive reserve, strongly
influences cognitive test results and may be a risk factor for cognitive decline.7
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B. Medical Status
We use the Chronic Disease Score and the Multilevel Assessment Inventory Health
Conditions Check List to quantify medical comorbidity at baseline and at months 3, 12, 18,
and 24.72, 73 We also use these instruments to identify changes in health status and medical
treatments during the study.

C. Outcome Measures
We selected outcome measures with known reliability and validity, sensitivity to change
and, for the neuropsychological tests, normative scores for African Americans. A CHW
administers these measures at baseline and months 3, 12, 18, and 24 masked to treatment
assignment.

1. Primary Outcome Measure—We chose episodic memory as the primary outcome
because deficits in this domain predict dementia in persons with MCI and small clinical
trials suggest that behavioral interventions preserve episodic memory;36-42, 74, 75 To
measure episodic memory, we administer the Hopkins Verbal Learning Test-Revised
(HVLT-R). The HVLT is a widely used, brief, word-list learning and memory test that has
age, education, and gender-adjusted norms for older African Americans.45, 56, 76 Benedict et
al (1998) and others have established its test-retest reliability and validity in patients with
AD, MCI, and normal controls.45, 77-79 Longitudinal studies demonstrate its sensitivity to
change.78, 79 Six equivalent forms are used to reduce practice effects.45 We administer
HVLT version #1 at baseline and alternate versions thereafter so no single version is
administered on consecutive test occasions.

The HVLT-R consists of a 12 item-word list presented in 3 consecutive learning trials. The
Total Recall score is the sum of the 3 learning trials; scores range from 0 – 36. The Delayed
Recall score is the number of correctly recalled words 20 minutes later; scores range from 0
– 12. We use a decline ≥ 6 in Total Recall score as the primary outcome measure and will
compare the proportion of subjects in the 2 treatment groups who decline to that extent over
24 months. A decline of ≥ 6 in Total Recall translates clinically to an important functional
decline (i.e., the loss of ability on a medication, telephone, or financial management task).46

In the inception sample to develop the HVLT, a 6 point change also represented the Reliable
Change Score (i.e., a significant change over and above measurement error and practice
effects).45 In patients with Clinical Dementia Rating scores of 0.5 (which is often taken to
represent MCI), their average HVLT-R Total Recall score was 13.95 (6.11).45 This indicates
that at study entry subjects will have a sufficient range of scores to avoid floor effects in the
detection of a decline of ≥ 6 in Total Recall score by 24 months. We also plan subsidiary
analyses to assess BA's efficacy using mixed effects models to compare rates and
trajectories of change in HVLT-R scores over time in the 2 treatment groups. As a
continuous measure, a 1 standard deviation (SD) change in Total Recall score is associated
with a 1.58% decline in function over 5 years.45

2. Secondary Outcome Measures
a. Uniform Data Set (UDS) Neuropsychological Battery: The National Institute on
Aging-funded Alzheimer's Disease Centers developed this battery to distinguish individuals
with MCI and mild AD from non-demented older persons.52 Data on over 1,300 subjects
attest to its feasibility and validity. The battery assesses the cognitive domains necessary to
identify MCI subtypes, provides a uniform, stable threshold for MCI and dementia over
time, and facilitates comparisons with other subjects. Most tests have age- and education-
adjusted normative scores for African Americans.80-83 We administer the UDS battery at
baseline and months 12 and 24. At these time points, we compute standardized scores (z
scores) for each test in each cognitive domain (e.g., Attention, Semantic Memory/Language,
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Psychomotor Speed, Visuospatial Function, Executive Function) using the baseline
population means and standard deviations. For domains that include more than one test, we
average the standardized scores to yield a single composite score. We also average the
standardized scores of all tests into a single composite measure of global cognition.

b. Everyday Cognition Battery (ECB)84: This objective performance-based memory test
assesses medication use, financial management, and nutrition and food preparation. The test
includes 2 standardized stimuli for each of 3 domains (e.g., a sample medication label for
medication use; a checking account statement for financial management; food label for
nutrition/food preparation). Scores range from 0 to 30 with higher scores indicating better
function. Participants first study real-world printed material such as a medication label or a
food label. After the material is removed, the examiner asks, “What dosage should have
been taken?” or “How many calories does this product have per serving?” An item is scored
1 if correctly answered and 0 if incorrectly answered. The mean score within each domain
produces a domain-specific subscale score.

c. Alzheimer's Disease Cooperative Study Activities of Daily Living–Prevention
Instrument (ADL-PI): We also assess participants’ subjective ratings of daily functioning
using the ADL-PI, which contains 15 ADL and 5 physical function questions.85 The latter
assess physical factors (e.g., vision and hearing) that may affect function. The ADLs cover
performance of complex instrumental activities over the past 3 months (e.g., handling
money, shopping, preparing food, doing housework). The ADL-PI uses a standardized,
symmetrical set of descriptions of each level of performance for each activity, with higher
scores representing better performance.

d. Quality-of-Life (QOL): We are using the Quality of Life-AD, which is a reliable and
valid measure of QOL that has been used in subjects with normal cognition, MCI, and
AD.86 On a 4-point scale (excellent to poor), subjects rate 13 QOL domains (e.g., physical
health, energy level and mood). Total scores range from 13 to 52, with higher scores
indicating better life quality.

e. Depression and Neuropsychiatric Symptoms: We assess these symptoms to determine
if BA prevents worsening noncognitive symptomotology. We administer the Geriatric
Depression Scale and questions to assess self-reported symptoms such as hallucinations and
delusions.87

3. Mediating Variable (Activity Participation)—We assess subjects’ participation in
cognitive, physical, and/or social activities over the 2 year study period using the Florida
Cognitive Activities Scale,_the Barnes et al (2004) social activities items, and the Sturman
et al (2005) physical activity items.19, 27, 88 We gather these data at baseline and months 3,
12, 18, and 24 to track activity participation and change over time. We have not powered
this study to address whether specific types of activity have specific treatment effects. BA's
intent is to increase activity in any of the 3 domains. We will have the ability, however, to
compare the relative benefits of increases in one type of activity with another.

4. Process Variables—Both the BA and ST therapists will document the number and
duration of treatment sessions, subject adherence, and the extent and quality of family
involvement. The BA therapist will record details of each treatment session on a Master
Activity Log. This includes the subject's treatment goals, the frequency the subject plans to
engage in the goal, steps to achieve each goal, and actual goal completion. Subjects in both
treatment groups will also rate their satisfaction with the respective treatments they receive.
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7. Procedures to Maintain Masking
Behavioral intervention trials differ from other clinical trials in medicine in that double-
blind administration of treatments is impossible: therapists are aware of what treatment they
deliver as are the subjects. Recognizing this, procedures have been developed to ensure
structural equivalence of treatments and to assess and maintain treatment fidelity and
differentiability. A CHW who is masked to treatment assignment obtains all outcome data
during in-home interviews. The CHW instructs subjects to reveal nothing about the
treatments they may have received. We require that central data collection, measurement,
and data entry procedures are made by persons masked to treatment assignment; only the
project director, statistician, and therapists are aware of treatment assignment.

8. Treatment Fidelity
We have developed extensive training protocols to ensure proper implementation of the
study interventions. Both interventions are manual driven; thus training concentrates on
adhering to the respective manuals. The training protocols include didactic sessions,
reviewing the treatment manuals, and supervised role-playing and actual training cases. We
record all treatment sessions and review the audio-tapes of 30% of randomly selected
subjects for treatment fidelity assessments. We ensure that the BA and ST therapists do not
discuss with each other their respective interventions. The CHW therapists all have
bachelor's level education and deliver both treatment interventions. This approach avoids
confounding treatment outcomes with therapist traits; close fidelity monitoring prevents bias
due to contamination in the delivery of the respective treatments.

9. Data Analysis
We will use an intent-to-treat approach for all analyses in that we include all subjects with
follow-up data regardless of the extent to which they received treatment. The primary
outcome measure is a dichotomous variable based on the HVLT-R Total Recall measure
(i.e., loss of ≥ 6 points) at 3, 12, 18, and 24 months. The primary research question of BA's
efficacy drives our decision to use a categorical index of cognitive change rather than a
continuous measure of cognitive symptoms as the primary outcome measure. The
categorical approach seems best suited to assess the efficacy of a clinical treatment,
generating, as it does, an outcome with discernable prognostic implications. Were we to rely
on a gradation of symptoms as the primary outcome measure, we would obtain only a
relative, not an explicit, sense of the efficacy of BA that may lack clinical meaning. Thus,
we hypothesize that BA-treated subjects will have a lower risk of decline at all post-
treatment measurements compared to ST-treated subjects. We will use a generalized linear
model for binomial outcomes assuming a log link function to directly model the relative risk
of BA vs. ST. We will use Generalized Estimating Equations (GEE) methods to account for
correlation among the 4 repeated post-treatment measurements for each subject. We will
also examine whether BA slows the progression of cognitive decline by month 24,
regardless of whether an individual subject exhibits a particular level of decline. We will
evaluate this by examining the slopes of HVLT-R Total Recall scores over time using a
repeated measures mixed effects linear regression model. To determine whether increasing
participation in activities mediates BA's treatment effects, we will use Baron and Kenny's 3-
step approach to test for mediation effects.89

10. Discussion
MCI is a serious public health problem for everyone. As a possible prelude to AD, it
portends increasing caregiver burden, costly and complicated medical care, and nursing
home placement.90 There is no effective treatment for MCI and new drug development faces
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substantial scientific obstacles.91, 92 An extensive epidemiologic literature, however,
suggests that cognitive, physical, and social activities may prevent cognitive decline.12-32

This clinical trial is the first large-scale study to determine whether increasing activity
participation prevents cognitive decline in older African Americans. Although this initial
step is promising, additional work will be needed to define how best to disseminate and
implement activity interventions to prevent cognitive decline if this trial is positive.
Nevertheless, a positive finding would have broad significance to the field. To African
American community leaders, it w ould demonstrate their capacity to improve their
populations’ health status through formal linkages w ith the medical community. To
neurobiologists, it would highlight the environment's effect on cognition and spur efforts to
define the cerebral mechanisms that underlie cognitive reserve (i.e., brain's use of
compensatory cognitive processes). To public health researchers, it would provide a model
for culturally relevant interventions to address other diseases that disproportionately affect
African Americans such as asthma and hypertension. Finding ways to prevent cognitive
decline, even temporarily, are needed to address a public health crisis that is now upon us
and to avert the larger one that awaits us.93 An estimated 5.3 million Americans currently
have AD and many millions more have MCI.90 Their numbers will increase dramatically as
the population ages. Besides getting older, our society is also getting more diverse racially
and culturally. For older African Americans, who comprise one of the fastest growing
minority groups, the diagnosis of AD comes at more advanced stages when care is costlier
and outcomes less promising.94, 95 Given the enormous personal and societal costs of AD,
especially as it affects older African Americans, demonstrating that a culturally relevant,
nonpharmacological intervention prevents cognitive decline would boost public health
efforts to encourage all older persons to pursue active lifestyles. The importance and impact
of such an effort are magnified by the negative results of recent clinical trials of drug
treatments for MCI and AD.91, 92, 96 In light of these facts, behavioral interventions
currently may hold the best hope for preserving cognition in an aging society.
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Figure 1.
Study Flow Chart
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