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Background: Caring for a family member with dementia is ex-
tremely stressful, contributes to psychiatric and physical illness
among caregivers, and increases the risk for caregiver death. Find-
ing better ways to support family caregivers is a major public health
challenge.

Objective: To test the effects of a structured multicomponent
intervention on quality of life and clinical depression in caregivers
and on rates of institutional placement of care recipients in 3
diverse racial or ethnic groups.

Design: Randomized, controlled trial.
Setting: In-home caregivers in 5 U.S. cities.

Participants: 212 Hispanic or Latino, 219 white or Caucasian, and
211 black or African-American caregivers and their care recipients
with Alzheimer disease or related disorders.

Intervention: Caregivers within each racial or ethnic group were
randomly assigned to an intervention or to a control group. The
intervention addressed caregiver depression, burden, self-care, and
social support and care recipient problem behaviors through 12
in-home and telephone sessions over 6 months. Caregivers in the
control group received 2 brief “check-in" telephone calls during the
6-month intervention.

Measurements: The primary outcome was a quality-of-life indica-
tor comprising measures of 6-month caregiver depression, burden,
self-care, and social support and care recipient problem behaviors.
Secondary outcomes were caregiver clinical depression and institu-
tional placement of the care recipient at 6 months.

Results: Hispanic or Latino and white or Caucasian caregivers in
the intervention group experienced significantly greater improve-
ment in quality of life than those in the control group (P < 0.001
and P = 0.037, respectively). Black or African-American spouse
caregivers also improved significantly more (P = 0.003). Prevalence
of clinical depression was lower among caregivers in the interven-
tion group (12.6% vs. 22.7%; P = 0.001). There were no statisti-
cally significant differences in institutionalization at 6 months.

Limitations: The study used only a single 6-month follow-up as-
sessment, combined heterogeneous cultures and ethnicities into a
single group, and excluded some ethnic groups.

Conclusions: A structured multicomponent intervention adapted to
individual risk profiles can increase the quality of life of ethnically
diverse dementia caregivers.
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Caring for a family member with dementia is extremely
stressful, contributes to psychiatric and physical ill-
ness, and increases the risk for death (1, 2). The accumu-
lating evidence on the personal, social, and health effects of
dementia caregiving has generated a broad range of inter-
vention studies, including randomized trials aimed at de-
creasing the burden and stress of caregiving. Several studies
have demonstrated statistically significant effects in reduc-
ing caregiver burden, lowering caregiver depression, and
delaying institutionalization of care recipients (1, 3, 4)
through either targeted interventions that treat a specific
caregiver problem, such as depression, or broad-based multi-
component interventions that include counseling, case
management, and telephone support. Persistent limitations
of caregiver intervention research are the paucity of well-
controlled randomized trials, the limited range of out-
comes examined, small sample sizes and insufficient power,
geographic limitations, inadequate racial or ethnic varia-
tion, and a scarcity of comprehensive multicomponent in-
terventions (4). Indeed, none of the 41 randomized clinical
trials published in the last 5 years met Consolidated Stan-
dards of Reporting Trials (CONSORT) recommendations

for reporting randomized trials (5), and many have serious
methodologic problems that call into question the reported
findings (4).

To address these limitations, the National Institute on
Aging and the National Institute of Nursing Research
funded a multisite research program designed to develop
and test an effective caregiver intervention: the Resources

for Enhancing Alzheimer’s Caregiver Health (REACH)

See also:

Print

Editors' Notes. . . ......... . ..., 728
Editorial comment. ... ......... ... ... ... ... 780
Related article. . . .......... ... .. ... ...... 713
Summary for Patients. . . .................... -39
Web-Only

Appendix

Appendix Tables
Conversion of figure and tables into slides

© 2006 American College of Physicians | 727
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Context

Providing care for patients with dementia can pose enor-
mous burdens that may be eased with assistance and sup-
port. Needs may differ by race or ethnicity.

Contributions

The investigators randomly assigned Hispanic, black, and
white dementia caregivers to receive written educational
materials or an intensive intervention to improve caregiver
quality of life. The specific interventions were determined
by caregivers, were delivered via trained personnel and
telephone support groups, and targeted several dimen-
sions of need. The study found that quality of life im-
proved for Hispanic and white caregivers and for black
spousal caregivers in the intervention group but not in the
control group. The intervention had no detectable effect
on the number of care recipients who were institutionalized.

Cautions

The study used only a single 6-month follow-up assess-
ment, combined heterogeneous cultures and ethnicities
into 3 groups, and excluded some ethnicities.

Implications

An intensive intervention targeting several dimensions of
caregiver need improved caregiver quality of life without
an apparent effect on care recipient institutionalization.
The effect did not differ by caregiver race or ethnicity.

—The Editors

study. We performed the study in 2 phases. In the first
phase (REACH 1), we tested several different interventions
at 6 U.S. sites to identify the most promising approaches to
decreasing caregiver burden and depression (6). Results
from the study showed that active treatments were superior
to control conditions in reducing caregiver burden and
that active engagement in skills training statistically signif-
icantly reduced caregiver depression (7, 8). The existing
literature and findings from REACH I helped guide the
design of the REACH II intervention (7, 8). We based the
REACH II study on the premise that caregivers can have
problems in several areas at varying levels of intensity, and
thus, interventions must be responsive to variations in
needs among caregivers. The findings from REACH T also
suggest that interventions that use active techniques, such
as role-playing and interactive practice, are more effective
at improving outcomes, such as depression symptoms,
compared with more passive methods, such as providing
information (7). We based the REACH II intervention on
these assumptions and designed the intervention to maxi-
mize outcomes by systematically targeting several problem
areas, tailored the intervention to respond to the needs of
each individual, and actively engaged the caregiver in the
intervention process. We hypothesized that participants as-
signed to the intervention would do better than those in
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the control group on several indicators of caregiver quality
of life, including depression, burden, self-care, and social
support and care recipient problem behaviors, and that
these differences would be largest among Hispanic or
Latino persons because they have lower access to support
services (8). In additional analyses, we assessed the effects
of treatment on rates of caregiver clinical depression and
care recipient institutional placement, as well as the bene-
fits derived from study participation.

METHODS
Caregivers

Eligibility criteria for caregivers included the follow-
ing: Hispanic or Latino, white or Caucasian, or black or
African-American race or ethnicity; age 21 years or older;
living with or sharing cooking facilities with the care recip-
ient; providing care for a relative with diagnosed Alzheimer
disease or related disorders for at least 4 hours per day for
at least the past 6 months; and reported distress associated
with caregiving (reported at least 2 of the following 6 items
at baseline assessment: felt overwhelmed, felt like they of-
ten needed to cry, were angty or frustrated, felt they were
cut off from family or friends, reported moderate to high
levels of general stress, or felt their health had declined).
We excluded caregivers who were involved in another care-
giver intervention study, who had participated in REACH
I, or who had an illness that would prevent 6 months of
study participation. Other requirements were logistic, in-
cluding having a telephone, planning to remain in the geo-
graphic area for at least 6 months, and competency in
cither English or Spanish (see Appendix Table 1, available

at www.annals.org, for a detailed list of exclusions).

Care Recipients

To be eligible for the study, caregivers had to confirm
that their relative had diagnosed Alzheimer disease or re-
lated disorders. In addition, we screened care recipients for
a history of severe mental illness, head injury, Parkinson
disease, or stroke, and we administered the Mini—Mental
State Examination (MMSE) (9). We excluded patients
who were bedbound with MMSE scores of 0 because we
felc that our intervention had little to offer caregivers who
were caring for such patients. Moreover, being bedbound
is a risk factor for institutional placement or death, and we
sought to exclude caregivers who were likely to transition
out of the caregiving role within the 6-month study. For
patients who scored more than 23 on the MMSE or had
other conditions, such as head injury, we required a phy-
sician’s diagnosis of Alzheimer disease or related disorders.

Procedures

We recruited caregiver and care recipient dyads at 5
sites: Birmingham, Alabama; Memphis, Tennessee; Miami,
Florida; Palo Alto, California; and Philadelphia, Pennsyl-
vania. Enrollment began in June 2002, and follow-up
ended in August 2004. Recruitment occurred in memory
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disorder clinics, primary care clinics, social service agencies,
physician offices, churches, and community centers and by
using professionally designed brochures, public service an-
nouncements on radio stations, newspaper articles, televi-
sion, targeted newsletters, and community presentations.
We translated all intervention materials and assess-
ment instruments into Spanish for the Hispanic or Latino
participants by using established techniques for forward-
and-back translation and allowing for regional variation in
language expression. We used bilingual and bicultural staff
at the 3 sites that recruited Hispanic or Latino participants:
Palo Alto, Philadelphia, and Miami. At all sites, assessors
and interventionists received cultural sensitivity training
and were certified before entering the field. Certified asses-
sors were blinded to group assignment of study partici-
pants. The institutional review boards of all 5 site institu-
tions and the coordinating center in Pittsburgh,
Pennsylvania, approved the study. We obtained written
informed consent from all caregivers and from care recip-
ients whenever possible. Caregivers provided consent on
behalf of care recipients who could not do so on their own.

Enhancing the Quality of Life of Dementia Caregivers ARTICLE

After telephone screening (7 = 995) and baseline as-
sessment (72 = 670), we randomly assigned participants
(n = 642) to the intervention or control group (Figure).
We stratified randomization by using a block size of 2 or 4
within strata defined by the 5 intervention sites, 3 racial or
ethnic groups (Hispanic or Latino, white or Caucasian,
and black or African American), and 2 caregiver—care re-
cipient relationships (spouse or nonspouse). We performed
randomization at the coordinating center by using a com-
puter-generated algorithm and a standard protocol for
transmitting randomization information between the coor-
dinating center and the study sites. We administered 1 of 3
follow-up batteries, on the basis of care recipient status at
follow-up (full follow-up, bereavement battery, or place-
ment battery), to study participants 6 months after ran-
domization when the intervention was completed. To
maximize the number of individuals who could be in-
cluded in the outcome analyses, we ensured that the 3
batteries were as similar as possible. We did not ask care-
givers about caregiver burden and care recipient functional
status if their care recipients had died; thus, we could not

Figure. Study flow diagram.
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Table 1. Overview of Intervention*

Target Area Objective

Depression Enhance caregiver
emotional well-being
and skills for mood
management.

Burden Increase caregiver

knowledge about

consequences of

stress and enhance

caregiver skills and

strategies for managing

burden of care.
Enhance caregiver

physical well-being

and self-care behaviors.

Self-care and
healthy
behaviors

Social support Enhance caregiver
emotional and
social support
and support
with caregiving
activities.

Problem
behaviors

Enhance caregiver
ability to manage
ADL or instrumental
ADL and behavioral
problems.

Risk Assessment

High risk was defined as a score >4 on the CES-D
or responding “often” to 4 items on the RA
instrument, indicating feeling depressed, sad, or
angry or not having time for enjoyable
activities. Moderate risk was defined as
responding “sometimes” to these 4 items.

High risk was defined as responding “often” to 8
RA items, indicating stress or difficulty with
caregiving tasks (e.g., get chores done, take
care of care recipient toileting). Moderate risk
was defined as responding “sometimes” to
these RA items.

High risk was defined as responding “yes" to 3
RA items about missing physician appointments,
weight loss, or decrease in physical activity;
“no” to 9 items about routine check-ups (e.g.,
getting a flu shot, visiting a dentist); or “often”
to 6 items about health problems, sleeping
problems, or poor nutritional habits. Moderate
risk was defined as responding “sometimes” to
6 items on health, sleeping, or eating problems.

High risk was defined as responding “never” to 3
RA items assessing the availability of someone
to talk to about important decisions, to provide
comfort, or to provide a break from care or
“often” to 3 items, indicating difficulty
obtaining instrumental support or feeling
isolated from family or friends. Moderate risk
was defined as responding “sometimes” to
these items.

High risk was defined as responding “very much”
or “extremely” upset to any of the 25 memory,
behavior, or mood problems listed on the
RMBPC (i.e., ask same questions over and over,
verbally aggressive, express feelings of
hopelessness), regardless of frequency of
occurrence. Moderate risk was defined as being
“moderately” bothered by any of the 25
memory, behavior, or mood problems that
occurred daily or 3 to 6 times per week.

Treatment Strategies or Techniques

1) Provide education about importance of pleasant events
and emotional well-being (caregiver notebook); 2)
teach and practice strategies for engaging in pleasant
events; 3) teach and role-play strategies for mood
management and use of thought record; 4) establish
schedule of pleasant events.

1) Provide educational materials on safety, caregiving,
and stress (caregiver notebook); 2) teach and practice 3
stress management techniques (breathing exercises,
music, stretching exercises); 3) refer to stress
management feature on computerized telephone
system.

1) Provide educational materials on self-care and
preventive health practices (health passport, caregiver
notebook); 2) demonstrate and review use of health
passport; 3) teach healthy behaviors (e.g., nutrition,
remembering medical appointments, adhering to
medication schedule; 4) refer to healthy living feature
of computerized telephone system.

1) Provide education about importance of social support
(caregiver notebook); 2) teach how to access
community resources; 3) practice role-play strategies to
enhance communication with health care providers and
family members; 4) reinforce participation in telephone
support groups; 5) refer to resource guide and
communication and respite features of computerized
telephone system.

1) Provide educational materials on symptoms of
dementia and managing behaviors (caregiver
notebook); 2) engage in structured problem solving
and brainstorming of strategies; 3) provide a written
behavioral prescription that specifies step-by-step
strategies to manage troublesome behaviors; 4)
demonstrate and practice specific strategies using
role-play; 5) refer to problem behavior feature of
computerized telephone system.

*ADL = activities of daily living; CES-D = Center for Epidemiologic Studies Depression Scale; RA = risk assessment; RMBPC = Revised Memory and Behavior Problems

Checklist.

include these caregivers in the primary outcome analysis
(10).

Trial Groups
Intervention

The intervention involved a range of strategies: provi-
sion of information, didactic instruction, role playing,
problem solving, skills training, stress management tech-
niques, and telephone support groups to reduce risk in the
study’s 5 target areas by providing caregivers with educa-
tion, skills to manage troublesome care recipient behaviors,
social support, cognitive strategies for reframing negative
emotional responses, and strategies for enhancing healthy
behaviors and managing stress (Table 1) (11). The inter-
vention was available in English or Spanish, was delivered
by certified interventionists with at least a bachelor’s de-
gree, occurred over 6 months, and included 12 sessions (9
in-home [1.5 hours each] sessions and 3 telephone [half
hour each] sessions) and 5 structured telephone support
group sessions. To facilitate the intervention, we supplied
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participants with resource notebooks with educational ma-
terials and telephones with display screens linked to a com-
puter-integrated telephone system to provide information
and facilitate group support conference calling. We empha-
sized the links among the material discussed during the
intervention sessions, the features available on the comput-
er-integrated telephone system, and the written educational
materials provided to caregivers. The intervention sessions
were temporally integrated, such that each session built on
and included a review of the material discussed in the pre-
vious session.

Because of the variability inherent in the caregiving
situation, the intervention allowed for tailoring to meet the
specific needs of the individual. We based the tailoring of
the intervention on individual risk profiles obtained from
the baseline assessment. We used items that assessed de-
pression, burden, physical health and health behaviors, so-
cial support, and knowledge to classify individuals who
were at high or moderate risk within each category ad-
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dressed by the intervention. High-risk status within a cat-
egory triggered the most active treatment strategies and
techniques within a target area. Table 1 shows the criteria
for determining risk level.

We structured the initial 2 in-home sessions to orient
participants to the study, educational materials, computer-
integrated telephone system, and support group calls and
to begin tailoring the intervention. We interactively re-
viewed the caregiver’s concerns on the basis of the risk
profile to identify particular problems to target during the
intervention. We also reviewed basic information on the
importance of self-care and taught techniques to improve
healthy behaviors. Caregivers received a “health passport,”
a booklet that provided reminder information about health
maintenance activities (such as annual physical examina-
tions) and a tool to record health information and health
appointments for both themselves and the care recipients.

A goal of the remaining intervention visits was to de-
velop the caregiver’s ability to assess and manage care re-
cipient problem behaviors and manage their own stress and
emotional well-being. The interventionist and caregiver
jointly engaged in a problem-solving process (including de-
fining problems in specific and objective terms, translating
problems into objective goals, and generating specific ac-
tion-oriented steps to solve the problems) to find effective
and workable solutions to problem behaviors identified
(such as repeated questioning). The outcome of each prob-
lem-solving process was a written, structured behavioral
prescription that outlined strategies for managing the tar-
geted behavior problems that were responsive to the care-
giver’s needs but were concrete and realistic within the
caregiver’s situation. We reviewed the prescriptions with
the caregiver and actively practiced the techniques, such as
role-playing. In subsequent sessions, caregivers reported on
their use of the behavioral strategies to allow modification
of the prescription. We targeted a maximum of 3 jointly
negotiated problems during the intervention.

We also integrated skills training for managing burden
of care, emotional well-being, and social support into the
sessions. We taught and actively practiced strategies to help
caregivers reduce the burden of care (for example, taking a
break from caregiving activities) and techniques for stress
management, including breathing exercises, listening to
music, and stretching exercises. Caregivers also received
training and practice in mood management techniques and
strategies for increasing involvement in pleasant events.

The social support component focused on helping
caregivers receive support for decision making, managing
caregiving tasks, and reducing problems with social isola-
tion. We gave caregivers information on how to access
community resources and instructed them about strategies
or skills related to social support and communication. We
designed the 5 telephone-based support group sessions to
reinforce the information or training presented during the
one-on-one intervention sessions and to provide caregivers

www.annals.org
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with an opportunity to interact with other caregivers and
express their feelings and concerns.

Control

We mailed caregivers in the control group a packet of
educational materials and provided 2 brief (<15 minute)
telephone “check-in” calls at 3 months and 5 months after
randomization. The educational materials, which were
available in English or Spanish, included basic information
about dementia and Alzheimer disease, caregiving, safety,
and community resources. We also invited caregivers to
participate in a workshop on dementia and caregiving at
the end of the study after the 6-month assessment.

Intervention Implementation

Interventionists received intensive training, including
reading materials, structured role-play, and practice oppor-
tunities. Interventionists also submitted an audiotape of
their first treatment session for review and received feed-
back from a monitoring committee, which included a rep-
resentative from each site, and the coordinating center as
part of the certification process. We monitored and main-
tained intervention implementation through weekly super-
vision meetings at each site and monthly conference call
meetings that involved interventionists from all sites. Inter-
ventionists also submitted taped treatment sessions
throughout the study, which the monitoring committee
reviewed. In addition, a delivery assessment form was com-
pleted after each contact with a caregiver. The coordinating
center and the monitoring committee reviewed these forms
to ensure adherence to the intervention protocol.

Primary Outcome

The primary outcome comprised standardized differ-
ences between baseline and 6-month follow-up for each of
5 measures that were central to caregiver quality of life and
were closely linked to components of the intervention. The
measures have been widely used in caregiving studies, have
been validated with diverse cultural groups, and are rela-
tively brief (10). Improvements of 0.5 SD on these mea-
sures are considered clinically meaningful effects and rep-
resent the upper end of the distribution of effect sizes that
are reported in the caregiver intervention literature (12,

13).

Depression

We used the 10-item version of the Center for Epide-
miologic Studies Depression Scale (CES-D) (14, 15) to
assess depression. We computed total depression scores by
summing scores for all items (after recoding responses so
that all scores are in the same direction). For each state-
ment, respondents indicated how often they felt that way
during the past week using a scale from 0 (rarely or never)
to 3 (most or all of the time). Scores could range from 0
through 30, with higher scores indicating increased pres-
ence of depression symptoms. A score of 15 (equivalent to

21 November 2006 | Annals of Internal Medicine
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30 on the full 20-item scale) reflects extremely high levels
of depression symptoms, and we used this score as an alert
value for reporting to the data safety monitoring board and
for designating individuals with clinical depression (15,
16).

Caregiver Burden

We used the brief (12-item) version of the Zarit Care-
giver Burden Interview (17, 18). However, because 1 of
the questions was not appropriate for caregivers of persons
who were institutionalized at the 6-month follow-up (that
is, “Do you feel that you don’t have as much privacy as you
would like because of [care recipient’s name]”?), we based
caregiver burden on the sum of 11 questions (for example,
“Feel stressed between caring for [the care recipient] and
meeting other responsibilities?”). Caregivers rated each
item on a 5-point scale from 0 (never) to 4 (nearly always),
yielding a possible range of 0 to 44. Higher values indi-
cated greater levels of caregiver burden.

Self-Care

We assessed the caregiver’s diligence in looking after
his or her own health by using 11 questions, such as
whether he or she was getting enough rest when sick, see-
ing a physician when needed, and adhering to a medication
schedule. We scored all items with 0 or 1 (no or yes),
yielding a range from 0 to 11. Higher scores indicated
increased attention to one’s health and well-being.

Social Support

We assessed social support by using 10 items that as-
sessed 3 domains of support: received support (3 items)
(19, 20), satisfaction with support (3 items) (20, 21), and
negative interactions or support (4 items) (20). All items
required respondents to use a 4-point scale that ranged
from 0 (never) to 3 (very often). We computed total social
support scores by summing the scores for all items after
recoding responses. Higher scores indicated increased so-
cial support for each item. Scores could range from 0
through 30, with higher scores indicating increased social
SUpport.

Problem Behaviors

We used 3 questions that assessed the primary do-
mains of the Revised Memory and Behavior Problem
Checklist (that is, memory, depression, and disruption)
(22) to assess change in problem behaviors of care recipi-
ents at baseline and at follow-up. We scored responses on
5-point scales ranging from 1 (substantial improvement) to
5 (substantial decline). Thus, total scores for the 3 ques-
tions ranged from 3 to 15, with higher scores indicating
greater decline.

Because higher scores indicated worse outcomes for
the depression, caregiver burden, and problem behavior
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measures but better outcomes for the self-care and social
support measures, we recoded the latter measures by sub-
tracting the score from the maximum possible value for
that measure. We obtained standardized values of the dif-
ference between baseline and follow-up by dividing the
difference score for each participant by the common SD of
that difference score across all participants.

Secondary Outcomes

Secondary outcomes were the prevalence of caregiver
clinical depression and institutional placement of care re-
cipients at 6-month follow-up. These measures are fre-
quently used to assess the public health significance of care-
giver interventions (23). Caregivers with scores of 15 or
higher on the 10-item CES-D had symptoms that we
judged to be at a level requiring clinical intervention (15,
16). We carefully coded institutionalization to include only
cases in which the caregiver indicated that the patient was
permanently institutionalized, and we confirmed that the
patient was institutionalized at the final assessment point.

At the conclusion of the study, we asked all caregivers
7 questions about ways in which they benefited from par-
ticipating in the study (for example, whether it helped im-
prove the care recipient’s life, keep the care recipient at
home, and make the caregiver’s life easier). The response
options for each question were “not at all,” “some,” and “a
great deal.”

Data Safety Monitoring

A data safety monitoring board, which was appointed
by the National Institute on Aging and the National Insti-
tute of Nursing Research, monitored the study. Baseline
safety alerts reported to the committee included high care-
giver depression scores and care recipient safety issues (ac-
cess to a gun or dangerous weapon, driving, repeatedly
threatening to hurt himself or herself or others, and sui-
cidal statements). We gave information and strategies
about dealing with alerts identified at baseline to caregivers
in both study groups. Additional potential adverse events
throughout the 6-month intervention period were care-
giver and care recipient deaths, hospitalizations, emergency
department visits, severe medical problems, and care recip-
ient institutionalization.

Statistical Analysis

For the primary outcome, we fitted generalized esti-
mating equation (GEE) models with robust (sandwich)
SEs and performed global tests to evaluate whether the
intervention statistically significantly differed from the
control, taking into account correlations among the out-
come’s 5 domains (24). We ficted models adjusted for care-
giver—care recipient relationship (spouse or nonspouse)
separately for each ethnicity or race group to reflect study
design. We examined the interactions of intervention and
the caregiver—care recipient relationship in an exploratory
analysis for each racial or ethnic group. The models also
included covariates for significant baseline differences be-
tween groups (P << 0.05 for education for Hispanic or
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Latino participants). Using this approach, we initially
tested the assumption of a common effect of intervention
for each measure (homogeneity) by using a score test on
the standardized difference measures (24). We also used
GEE models to examine whether an outcome statistically
significantly changed within the control group alone. For all
GEE analyses, we used an unstructured working correlation
matrix.

We used simple and multiple linear regression to test
for intervention effects on the changes (baseline to 6
months) within each domain separately. To assess clinical
significance within domains, we used the criterion of
0.5-SD improvement from baseline to follow-up. This is
consistent with our study design, which used 0.5 SD for
sample size calculation, and represents the upper end of the
distribution of effect sizes reported in the literature (12,
13). Within each racial or ethnic group and treatment
group for each domain, we calculated the number of indi-
viduals who improved by at least 0.5 SD from baseline to
follow-up and subtracted the number of individuals who
worsened by at least 0.5 SD, yielding a net improvement
score. Using the same strategy, we also calculated the num-
ber of different outcomes showing net improvement versus
no change or decline by intervention and control condition
within each racial or ethnic group. By using the bootstrap
method (25), we estimated the 95% CIs of the differences
in number (An) and percentage (A%) of participants be-
tween the groups. We used selection with equal probability
and with replacement to create 1000 bootstrap samples,
from which we obtained the 95% Cls based on the per-
centile of distributions of An and A%.

For the secondary outcomes of care recipient institu-
tionalization and caregiver clinical depression (CES-D
score =15), we calculated and compared proportions be-
tween treatment groups using exact tests for differences of
proportions for each racial or ethnic group. We used Pear-
son chi-square tests to assess differences across racial or
ethnic groups. We also used a logistic regression model to
assess the relationship between treatment groups and
6-month clinical depression, controlling for baseline clini-
cal depression for each racial or ethnic group. We assessed
whether the benefits of participating in the study differed
significantly between the intervention and control groups
by using trend tests.

Sample Size and Power

The sample size for REACH II provided 80% power
to detect an effect size of 0.50 (26) by using Student #tests
for comparing changes between baseline and 6 months in
intervention groups. Because REACH II was designed as 3
separate studies (for white or Caucasian, black or African-
American, and Hispanic or Latino participants), we calcu-
lated the sample size with a 2-sided a level of 0.0167, using
a conservative Bonferroni adjustment. This yielded sample
sizes of 170 caregivers in each study. We estimated that
follow-up data would be unavailable for 15% of the sam-
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ple, so we aimed to recruit 200 persons per racial or ethnic
group. Note that the sample size required for the multivar-
iate global test is no greater than the smallest size required
for any corresponding univariate test (27-29).

Role of the Funding Sources

The National Institute on Aging and the National In-
stitute of Nursing Research funded the study. Staff from
the funding sources participated in the study design, im-
plementation, and analyses and had a role in the decision
to submit the manuscript for publication.

RESULTS

Of the 995 caregivers screened, 171 (17%) were inel-
igible and 154 (15%) withheld consent. Of the remaining
670 who underwent a baseline assessment, 642 (96%) were
randomly assigned (Figure).

Demographic Characteristics and Baseline Scores

Within each racial or ethnic group, caregivers in both
groups had similar demographic and relationship charac-
teristics at baseline, and care recipients in the 2 groups had
similar demographic characteristics, functional and cogni-
tive status, and problem behaviors (Table 2). Hispanic or
Latino care recipients in the intervention group were sig-
nificantly more likely to have been educated beyond high
school (P = 0.024). We used this variable as a covariate in
the primary outcome analysis for Hispanic or Latino care-
givers.

Treatment Implementation

Of the 323 caregivers who were randomly assigned to
the intervention group, 60% completed all 12 sessions (9
in-home and 3 telephone sessions) and 5% did not com-
plete any session (Appendix Table 3, available at www
.annals.org). The treatment dose, measured in minutes of
treatment time, did not statistically significantly differ
among the racial or ethnic groups. In the control group,
90% of the 319 caregivers received both telephone contacts
and 3% (4% Hispanic or Latino, 2% white or Caucasian,
and 5% black or African American) did not receive either
telephone contact. Following intention-to-treat principles,
we included participants in the outcome analyses regardless
of the level of exposure to treatment.

Primary Outcomes

We based primary outcome analyses on all participants
with available data (see Appendix, available at www.annals
.org, for details on nonresponders and missing data). Al-
though tests for homogeneity indicated that the interven-
tion effects were similar within each racial or ethnic group
(P = 0.158 for Hispanic or Latino, 2 = 0.619 for white or
Caucasian, and P = 0.862 for black or African American),
we observed significantly greater improvements among
Hispanic or Latino participants (coefficient, —0.3 [95%
CI, —0.5 to —0.1]; P < 0.001) and white or Caucasian
participants (coefficient, —0.2 [CI, —0.4 to 0.0]; P =
0.032) but not among black or African-American partici-
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Table 2. Caregiver and Care Recipient Characteristics by Ethnicity or Race and Treatment Group*

White or Caucasian

Black or African American

Variable Hispanic or Latino
Control Intervention
(n = 86) (n = 82)
Caregiver
Relationship to care recipient, n (%)
Spouse 34 (39.5) 36 (43.9)
Nonspouse 52 (60.5) 46 (56.1)
Child 43 (82.7) 41 (89.1)
Sibling 6 (11.5) 1(2.2)
Other 3(5.8) 4(8.7)
Age, y
Mean (SD) 59.0 (13.6) 59.7 (14.3)
Median (IQR) 61.9 (48-70) 60.6 (50-69)
Men, n (%) 14 (16.3) 16 (19.5)
Education, n (%)
<High school 38 (44.2) 28 (34.1)
High school 19 (22.1) 16 (19.5)
>High school 29 (33.7) 38 (46.3)
Marital status, n (%)
Married 55 (64.0) 51 (62.2)
Not married 31 (36.0) 31(37.8)
Care recipient annual income, n (%)
<$20 000 49 (57.6) 46 (58.2)
$20 000-$39 999 26 (30.6) 19 (24.1)
=$40 000 10 (11.8) 14 (17.7)
Years living with care recipient, y
Mean (SD) 23.2(21.2) 24.0 (20.5)
Median (IQR) 13.5 (3-42) 19.0 (3-44)
Employed, n (%)
Full- or part-time 24 (27.9) 28 (34.1)
Retired 23 (26.7) 24 (29.3)
Unemployed 39 (45.3) 30 (36.6)
Care recipient
Age, y
Mean (SD) 77.6 (9.9) 779 (9.3)
Median (IQR) 79.4 (71-84) 78.3 (73-83)
Men, n (%) 31 (36.0) 28 (34.1)
Education, n (%)
<High school 58 (69.9) 59 (73.8)
High school 16 (19.3) 6(7.5)
>High school 9(10.8) 15 (18.8)
ADL limitations at baseline (range, 0-6)
Mean (SD) 3.1.2) 3.6 (2.0)
Median (IQR) 3.5 (1-5) 4.0 (2-5)
Instrumental ADL limitations at baseline
(range, 0-8)
Mean (SD) 6.9 (1.6) 6.9 (1.8)
Median (IQR) 8.0 (6-8) 8.0 (7-8)
MMSE score at baseline (range, 0-30)
Mean (SD) 12.7 (7.4) 11.1(6.7)
Median (IQR) 13.0 (7-19) 10.0 (6-18)
RMBPC behavior frequency score at
baseline (range, 0-72)
Mean (SD) 223 (9.7) 25.2 (11.1)
Median (IQR) 21.0 (16-28) 24.5 (18-32)

Control Intervention Control Intervention
(n = 86) (n = 96) (n = 85) (n = 83)
47 (54.7) 57 (569.4) 24 (28.2) 26 (31.3)
39 (45.3) 39 (40.6) 61(71.8) 57 (68.7)
35 (89.7) 36 (92.3) 48 (78.7) 43 (75.4)
2(5.1) 0 (0.0) 0 (0.0) 5(8.8)
2(5.1) 3(7.7) 13 (21.3) 9 (15.8)
63.2 (12.8) 63.5(11.7) 57.1(12.8) 60.9 (12.9)
63.2 (53-74) 62.1 (55-72) 55.0 (48-66) 59.5 (51-71)
16 (18.6) 19 (19.8) 10 (11.8) 13(15.7)
7 (8.1) 10 (10.4) 5 (5.9) 9 (10.8)
15 (17.4) 16 (16.7) 30 (35.3) 26 (31.3)
64 (74.4) 70 (72.9) 50 (58.8) 48 (57.8)
66 (76.7) 82 (85.4) 43 (50.6) 53 (63.9)
20 (23.3) 14 (14.6) 42 (49.4) 30 (36.1)
7 (8.4) 16 (17.4) 31(37.8) 30 (39.0)
29 (34.9) 26 (28.3) 27 (32.9) 26 (33.8)
47 (56.6) 50 (54.3) 24 (29.3) 21(27.3)
26.1 (22.5) 25.8 (21.9) 16.6 (20.1) 18.5(20.1)
20.5 (4-44) 23.0 (4-48) 5.0 (2-33) 7.0 (3-37)
28 (32.6) 26 (27.1) 35 (41.2) 28 (33.7)
42 (48.8) 39 (40.6) 24 (28.2) 35 (42.2)
16 (18.6) 31(32.3) 26 (30.6) 20 (24.1)
78.6 (9.3) 775 (8.8) 80.0 (8.5) 80.8 (8.6)
79.5 (75-84) 79.0 (73-84) 80.4 (73-85) 82.1 (74-85)
39 (45.3) 52 (54.2) 33(38.8) 26 (31.3)
20 (23.8) 29 (30.2) 45 (56.3) 41 (53.2)
24 (28.6) 27 (28.1) 12 (15.0) 17 (22.1)
40 (47.6) 40 (41.7) 23 (28.8) 19 (24.7)
3.3(2.0) 3.1(2.0) 3.3(2.0) 3.3 (2.0
3.0 (1-5) 3.0 (1-5) 4.0 (1-5) 4.0 (2-5)
7.0(1.6) 6.8 (1.7) 7.0 (1.4) 6.6 (1.9)
8.0 (7-8) 7.0 (6-8) 7.0 (6-8) 7.0 (6-8)
13.7 (8.0) 15.3 (7.1) 11.3 (6.8) 12.7 (7.1)
15.0 (6-20) 15.0 (11-22) 11.0 (6-16) 14.0 (7-19)
239(9.3) 21.3 (8.8) 20.7 (10.7) 203 (9.7)
23.5 (18-30) 21.0 (15-28) 19.8 (13-25) 19.8 (13-28)

* Limited to those included in outcomes analysis. ADL = activities of daily living; IQR = interquartile range; MMSE = Mini-Mental State Examination;

RMBPC = Revised Memory and Behavior Problem Checklist.

pants (coefficient, —0.1 [CI, —0.3 to 0.1]; 2= 0.23) in
the intervention group (Appendix Table 4, available at
www.annals.org). In other words, the 5 outcomes im-
proved 0.3 SD more in Hispanic or Latino participants
and 2.0 more in white or Caucasian participants in the
intervention group compared with those in the control
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group. Overall, participants in the control group also im-
proved by approximately 0.1 SD. Adjustment for study site
and baseline scores of the dependent variables did not af-
fect the pattern of reported findings.

Exploratory analyses showed a significant interaction
between caregiver—care recipient relationship and interven-
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tion among black or African-American participants
(intervention X spouse interaction term, —0.5 [CI, —0.9
to —0.1]; P = 0.008). Spouses in the intervention group
showed statistically significantly greater improvement than
spouses in the control group (coefficient, —0.5 [CI, —0.8
to —0.1]). The intervention effect for nonspouses was not
statistically significant. We found no other statistically sig-
nificant effects for caregiver—care recipient relationship.
Table 3 shows the proportion of participants with
clinically significant changes of 0.5 SD or more for each
domain and all domains combined. Among Hispanic par-
ticipants, net improvement across all 5 domains was greater
in the intervention group than in the control group
(45.1% vs. 6.9%; difference, 38.2% [CI, 11.2% to
64.4%]). Differences in net improvement between the
groups favored the intervention for both depression and
problem behaviors. Thirty-two of 82 participants in the
intervention group lowered their depression scores by a
clinically meaningful 2.6 points (SD, 0.5 [pooled across
control and intervention groups]) compared with 0 of 86
participants in the control group. A reduction of 2.6 points
is approximately equivalent to the individual changing

Enhancing the Quality of Life of Dementia Caregivers ARTICLE

from being at risk for clinical depression (CES-D score, 8)
to being within the normative range (CES-D score, 5) for
depression symptoms when at-risk status is used as the
starting point. We found similar results for problem behav-
ior score among intervention Hispanic or Latino partici-
pants whose net improvement was 31.7 percentage points.
This indicates that 26 of 82 intervention caregivers expe-
rienced at least a 1.5-point net decrease in problem behav-
iors compared with 4 of 86 control caregivers who reported
a net increase in problem behaviors (difference in net im-
provement, 36.3 percentage points [CI, 13.2 to 56.7 per-
centage points]). A change of 1.5 points in problem behav-
ior score is approximately equivalent to the individual
reporting substantial improvement versus minimal im-
provement or, alternatively, reporting minimal decline ver-
sus substantial decline. Among white persons, the overall
difference in net improvement between the groups was
24.5 percentage points (CI, —3.4 to 51.6 percentage
points). We found a clinically meaningful effect favoring
the intervention for social support (difference in net im-
provement, 24.1 percentage points [CI, 3.0 to 46.4 per-
centage points]). We found no overall clinically significant

Table 3. Summary of Clinically Significant Changes in Primary Outcome Measure*

Variable Intervention

Control Difference in Net Improvement+

Improved, Worsened, Net Improvement, Improved, Worsened, NetImprovement, An (95% CI)

A% (95% CI)

n (%) n (%) n (percentage n (%) n (%) n (percentage
points)t points)t
Hispanic or Latino
(82 intervention;
86 control)
Burden 27 (32.9) 14 (17.1) 13 (15.8) 30(34.9) 20(23.3) 10 (11.6) 3 (—=15to0 21) 4.2 (-16.9t025.7)
Depression 43 (52.4) 11(13.4) 32 (39.0) 24 (27.9) 24(27.9) 0 (0.0) 32 (12 to 49) 39.0 (15.5 to 59.6)
Self-care 29 (35.4) 15(18.3) 14 (17.1) 19 (22.1) 15(17.4) 4(4.7) 10 (—8 to 29) 12.4 (—8.7 to 35.0)
Social support 38 (46.3) 19(23.2) 19 (23.1) 29 (33.7) 19(22.1) 10 (11.6) 9(—111t028) 11.5(—12.31034.2)
Problem behavior 37 (45.1) 11 (13.4) 26 (31.7) 20 (23.3) 24 (27.9) —4 (—4.6) 30 (11 to 47) 36.3 (13.2 to 56.7)
Across 5 domains§ 56 (68.3) 19(23.2) 37 (45.1) 37(43.00 31(36.1) 6 (6.9) 31 (8to 53) 38.2 (11.2 to 64.4)
White or Caucasian
(96 intervention;
86 control)
Burden 31(323) 22(229) 9(9.4) 25(29.1) 13 (15.1) 12 (14.0) —3(—21to16) -4.6(—23.7t015.4)
Depression 45 (46.9) 18(18.7) 27 (28.2) 36(41.9) 16 (18.6) 20 (23.3) 7 (—13 to 26) 4.9 (—16.9 t0 26.1)
Self-care 42 (43.8) 29(30.2) 13 (13.6) 31(36.1) 31(36.1) 0 (0.0) 13 (=9 to 36) 13.6 (—10.4 to 39.0)
Social support 40 (41.7) 18 (18.8) 22 (22.9) 24 (27.9) 25 (29.1) —-1(=1.2) 23 (4 to 43) 24.1 (3.0 to 46.4)
Problem behavior 31(323) 19(19.8) 12 (12.5) 22 (25.6) 23(26.7) —-1(=1.1) 13 (=5 to 33) 13.6 (—6.3 to 35.3)
Across 5 domains§ 62 (64.6) 24 (25.0) 38 (39.6) 41 (47.7) 28(32.6) 13 (15.1) 25 (0 to 49) 24.5 (—-3.4t0 51.6)
Black or African American
(83 intervention;
85 control)
Burden 38 (45.8) 12(14.5) 26 (31.3) 28 (32.9) 21(24.7) 7(8.2) 19 (0 to 38) 23.1 (0.6 to 45.7)
Depression 30(36.1) 12 (14.5) 18 (21.6) 24 (28.2) 15(17.7) 9 (10.5) 9 (—-9to 26) 11.1 (=10.3 t0 31.2)
Self-care 36 (43.4) 28(33.7) 8(9.7) 34 (40.00 28(32.9) 6(7.1) 2(—20to24) 2.6 (—23.6 t0 26.6)
Social support 36(43.4) 13 (15.7) 23 (27.7) 31(336.5) 19 (22.4) 12 (14.1) 11 (=7 to 29) 13.6 (—8.1 to 34.8)
Problem behavior 22 (26.5) 27 (325) —5(—6.0) 21(24.7) 23(27.1) —-2(-2.4) —3(—21t014) -3.6(—25.2t016.7)
Across 5 domains§ 49 (59.0) 26 (31.3) 23 (27.7) 40 (47.1) 29 (34.1) 11 (13.0) 12 (=10, 34) 14.7 (—=11.3 t0 40.9)

* Clinically significant improvement and worsening was defined as an unadjusted standardized change of = 0.5 SD or more from baseline to follow-up.

T Net improvement = participants who improved — participants who worsened.

¥ Intervention group — control group. An = difference in number; A% = difference in percentage.
§ The participant improved when there were more improved domains than worsened domains (i.e., more domains improved >0.5 SD than worsened >0.5 SD). The
participant worsened when there were less improved domains than worsened domains (i.e., fewer domains improved >0.5 SD than worsened >0.5 SD).
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Table 4. Clinical Depression of Caregivers and Institutional Placement of Care Recipients at 6-Month Follow-up*

Variable Hispanic or Latino White or Caucasian Black or African American Combined
Control Intervention Control Intervention  Control Intervention Control Intervention
Caregivers at follow-up, n 94+ 94 99t 105 96t 94 289% 293
Caregivers with clinical depression 25 (26.9) 18 (19.2) 24 (24.5) 11 (10.5)8 16 (16.8) 8(8.5) 65 (22.7) 37 (12.6)||
at follow-up, n (%)
Care recipient randomization, n 106 106 106 113 107 104 319 323
Care recipients institutionalized, 6(5.7) 1(0.9) 13 (12.3) 7 (6.2) 4 (3.7) 6 (5.8) 23(7.2) 14 (4.3)
n (%)

* Clinical depression was defined as a CES-D score =15, and care recipients were institutionalized permanently at last available assessment. CES-D = Center for Epide-

miologic Studies Depression Scale.

T 1 participant was missing CES-D score.

¥ 3 participants were missing CES-D scores.
§ P = 0.008.

|| 2= 0.0014.

effects for black or African-American persons; however, ex-
ploratory analysis of caregiver—care recipient relationship
showed clinically meaningful differences that favored the
intervention for black or African-American spouses when
all domains were combined (difference in net improve-
ment, 62.7 percentage points [Cl, 17.6 to 109.9 percent-
age points]) and for 2 of the 5 domains (burden and self-
care) (data not shown in Table 3).

Secondary Outcomes

The overall prevalence of clinical depression at fol-
low-up was significantly greater among caregivers in the
control group than among those in the intervention group
(22.7% vs. 12.6%; P = 0.001) (Table 4). The difference
remained significant after adjustment for race or ethnicity
and baseline clinical depression (odds ratio, 0.46 [CI, 0.28
to 0.76]; P = 0.002). Prevalence differed for white or Cau-
casian caregivers (24.5% [control] vs. 10.5% [interven-
tion]; P = 0.008) but not for Hispanic or Latino caregivers
(26.9% vs. 19.2%; P = 0.21) or black or African-Ameri-
can caregivers (16.8% vs. 8.5%; P = 0.086). Adjustment
for baseline clinical depression did not qualitatively affect
the within-group findings for white or Caucasian caregivers
(odds ratio, 0.4 [CI, 0.2 to 1.0]; 2 = 0.045), Hispanic or
Latino caregivers (odds ratio, 0.5 [CI, 0.2 to 1.2]; P =
0.129), or black or African-American caregivers (odds ra-
tio, 0.4 [CI, 0.2 to 1.0]; P = 0.060).

The number of care recipients who were institutional-
ized did not differ statistically significantly between groups
(7.2% [control] vs. 4.3% [intervention]; P = 0.118).
Twenty of 37 institutionalized care recipients were white
or Caucasian. An exact test indicated no significant differ-
ences between the groups for institutionalization within 6
months in any racial or ethnic group (P = 0.119 for His-
panic or Latino, P = 0.159 for white or Caucasian, and
P = 0.53 for black or African American).

We found statistically significant treatment differences
favoring the intervention group for all 7 items assessing the
benefits of study participation (Appendix Table 5, avail-
able at www.annals.org).
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Adverse Events

The only prespecified adverse event reported for the
642 caregivers at baseline was high levels of depression
symptoms (7 = 144 of 145 events). The most common
care recipient events at baseline were suicidal thoughts
(n = 50), access to a gun or dangerous weapon (n = 39),
and driving (z = 37). During the intervention, the most
common events among caregivers were evidence of high
levels of depression symptoms (7 = 93), hospitalization
(n = 34), emergency department visits (7 = 21), and se-
vere medical problems (z = 14). Among care recipients,
the most common events during the intervention were hos-
pitalization (7 = 111), death (» = 46), institutionalization
(n = 45), suicidal thoughts (» = 32), emergency depart-
ment visits (z = 27), driving (z = 22), access to a gun or
dangerous weapon (z = 18), and severe medical problems
(n = 13). No adverse event was attributed to the interven-
tion.

DiscussioN

Family caregiving for patients with dementia is char-
acterized by several challenges that seriously compromise
the quality of life for millions of family members in the
United States. We believe that our study is the first to
systematically assess the efficacy for a multicomponent
caregiver intervention compared with a control group in
ethnically diverse populations. Compared with minimal
support, a multicomponent intervention led to statistically
significantly greater improvements in quality of life (as
measured by indicators of depression, burden, social sup-
port, self-care, and patient problem behaviors) for white or
Caucasian and Hispanic or Latino caregivers but not for
black or African-American caregivers. We did observe,
however, statistically significant quality-of-life changes for
black or African-American spouse caregivers. Although the
improvement in treatment conditions compared with con-
trol conditions on our multivariate outcome was modest
(approximately 0.3 SD among Hispanic or Latino partici-
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pants and 0.2 SD among white or Caucasian participants),
we found clinically meaningful differences for specific
components of our multivariate outcome. Among His-
panic or Latino persons, caregivers in the intervention
group were more likely to report improvement in depres-
sion symptoms and problem behaviors. White or Cauca-
sian caregivers in the intervention group reported higher
levels of social support. We also found that the rate of
clinical depression among caregivers in the intervention
group was statistically significantly lower than that of the
control group. Institutionalization of care recipients did
not statistically significantly differ, although rates of place-
ment were higher in the control group than in the inter-
vention group. Caregivers in the intervention group re-
ported that study participation helped them feel more
confident in dealing with the care recipient, made life eas-
ier for them, improved their ability to care for the care
recipient, improved the care recipient’s life, and helped
them keep the care recipient at home. Of note, many par-
ticipants in the control group reported that they benefited
“some” or “a great deal” from participating in the study,
suggesting that even minimal support and attention may
have positive effects on caregivers.

Our study has several limitations. First, we had only 1
follow-up assessment available, which makes the long-term
effect of the intervention difficult to assess. Assessing the
effects of the intervention on institutional placement, for
example, typically requires follow-up of 1 year or longer.
Second, although our study is unusual in that we included
many ethnic minorities, all 3 ethnic or racial groups are
quite heterogeneous. For example, the Hispanic or Latino
sample includes both Mexican-American and Cuban-
American persons—2 groups with very different cultural
backgrounds. Other minority groups, such as Asian-Amer-
ican persons, were left out altogether. Finally, some re-
searchers might question our choice of the control condi-
tion. The most appropriate control condition for the type
of intervention that we used is under considerable debate.
Options include treatment as usual, minimal support, or
attention control. For ethical reasons and to motivate con-
trol participants to remain in the study, we offered partic-
ipants something minimal but meaningful, and we thus
opted for a minimal support control condition in which
caregivers received basic written educational material and 2
brief telephone calls. We had also considered an attention
control condition that would engage participants in an ac-
tivity unrelated to the goals of the intervention but decided
against this because we could not identify an activity that
would be both meaningful and distinct from the interven-
tion.

Making the intervention available in Spanish for His-
panic or Latino caregivers who may have had limited access
to community resources probably contributed to the rela-
tively larger effects obtained for this group. We designed the
intervention to be culturally sensitive, flexible, and modu-
larized to facilitate easy transfer to applied settings. Inas-
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much as many of the health-related problems of late life
present several interrelated challenges, this approach to in-
tervention may also be effective in other contexts and could
be useful in reducing physical and mental health disparities
among individuals from different cultural groups (30).

The materials and protocols developed for our study
can feasibly be adapted for widescale implementation in
community settings. Learning the intervention requires ap-
proximately 80 hours of training, and it can be delivered
by an individual with a bachelor’s degree in psychology,
social work, nursing, occupational therapy, or other related
disciplines. Future research should focus on ways in which
multicomponent interventions, such as REACH 11, can be
implemented at the community level within the existing
health and aging services networks.

Because of their frequent contact with patients with
dementia and their family members, health professionals
are in a unique position to identify family members whose
quality of life has been seriously compromised by caregiv-
ing demands. Future availability of community-based in-
tervention services modeled after the REACH 1I interven-
tion would be a valuable referral resource for family
caregivers. Although multifaceted programs are currently
not available, referral to community resources, such as local
area agencies on aging or the Alzheimer’s Association, may
be beneficial to some caregivers.
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APPENDIX: NONRESPONDERS AND MISSING DATA

We completed follow-up interviews for 89% of 212 His-
panic or Latino caregivers, 93% of 219 white or Caucasian care-
givers, and 90% of 211 black or African American caregivers,
with no statistically significant differences by treatment group.
Comparing selected characteristics for the 582 participants with
those of the 60 randomized participants for whom outcome data
were not available within each racial or ethnic group indicated
that caregivers with follow-up data were similar at baseline to the
group of caregivers who withdrew consent (z = 35), could not
be located (z = 22), died (z = 1), or had to be excluded from
the study after randomization (7 = 2). The only statistically sig-
nificant (P < 0.05) differences were in Hispanic or Latino care-
givers. Those without the 6-month follow-up had lower CES-D
scores and higher social support scores at baseline than those with
follow-up data.

Because caregivers of care recipients who were institutional-
ized continued to be involved in caregiving, we administered the
complete outcomes battery and included the caregivers in the
primary outcomes analysis. Neither burden nor problem behav-
iors were relevant outcome measures when care recipients died
(n = 41), so caregivers of these recipients did not have data on all
primary outcome component measures, and we therefore did not
include them in the primary outcome analyses. Another 23 par-
ticipants were missing data for at least 1 component of the out-
come measure, so 518 (89%) of the 582 caregivers with a
6-month interview had complete data for all 5 indicators on the
multivariate outcome measure.

Hispanic or Latino care recipients of caregivers who were
included in the primary outcome analyses had significantly fewer
(P = 0.045) activities of daily living (ADL) impairments (median
ADL, 4 [interquartile range (IQR), 1 to 5]) and higher (P =
0.030) cognitive function (median MMSE score, 11 [IQR, 7 to
18]) compared with the 44 Hispanic or Latino care recipients of
caregivers who were not included in the analysis (median ADL,
4.5 [IQR, 3 to 6]; median MMSE score, 9.5 [IQR, 5.5 to 14]).
These factors are associated with both care recipient death and
institutionalization (32, 33). Furthermore, white or Caucasian
care recipients whose caregivers were included in the primary
outcome analyses were significantly younger (median age, 79.2
years [IQR, 73.8 to 84.3 years]; P = 0.003) than the 37 white or
Caucasian care recipients whose caregivers were missing fol-
low-up data (median age, 84.1 years [IQR, 78.3 to 87.8 years]).
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Appendix Table 1. Reasons for Ineligibility*

Reason for Ineligibility

Caregiver provides <4 hours of care per day

Care recipient likely to be placed within 6 months

Care recipient has been hospitalized >3 times in
the past year

Caregiver did not meet self-report caregiver
distress criteriont

Caregiver is cognitively impaired (4 incorrect
responses to SPMSQ)

Caregiver enrolled in another caregiving study or
caregiver or care recipient was in REACH |

Other reasons*

Total§

Participants, n

28
6
31

85

12

33
196

* REACH = Resources for Enhancing Alzheimer’s Caregiver Health; SPMSQ =

Short Portable Mental Status Questionnaire (31).

T For example, felt stressed, felt overwhelmed, had crying spells, felt cut off from family

or friends, or was angry because of caregiving.

¥ Other reasons were that the caregiver was not willing to install a telephone; caregiver
did not have a telephone line; caregiver or care recipient had cancer; or care recipient

was mentally ill, had a head injury, was blind, or was deaf.

§ Some caregivers met several exclusion criteria; the number excluded on the basis of

screening was 171.

Appendix Table 2. Reasons for Unavailable End Points and Types of 6-Month Follow-up

Variable

Hispanic or Latino
Participants, n

White or Caucasian
Participants, n

Black or African-American
Participants, n

Control Intervention Control Intervention Control Intervention
Reasons for unavailable end points
Caregiver withdrew consent 6 8 5 6 5 5
Caregiver could not be located 6 4 2 1 5 4
Caregiver died 0 0 0 0 1 0
Caregiver was excluded from study (potential 0 0 0 1 0 1
danger to interventionist)
Type of 6-month follow-up
Regular follow-up 84 86 73 91 84 80
Placement follow-up 6 1 13 6 4 2
Bereavement follow-up 4 6 9 6 6 10
Abbreviated follow-up (caregivers were unwilling 0 1 4 2 2 2
to complete entire battery)
Appendix Table 3. Sessions, Session Types, and Time of Sessions by Race or Ethnicity*
Variable Total Hispanic or White or Black or African
Latino Caucasian American
Intervention participants, n 323 106 113 104
Median (IQR) number of sessions (maximum, 12), n 12 (9-12) 12 (10-12) 12 (11-12) 11 (7.5-12)
Median (IQR) number of in-home sessions, n 9 (8-9) 9 (8-10) 9 (8-10) 8 (6-9)
Median (IQR) number of telephone sessions, n 2 (2-3) 2 (2-3) 2 (2-3) 2 (2-3)
Median (IQR) number of support group calls (maximum, 5), n 3 (2-4) 2 (2-4) 4 (3-5) 3(2-4)

Median (IQR) total time, h

Median (IQR) in-home session time, h
Median (IQR) telephone session time, h
Median (IQR) time of support group calls, h
Completed 12 sessions, %

Completed 9-11 sessions, %
Completed 5 support group calls, %
Completed =1 support group call, %
No intervention, %

Control participants, n

Received both calls, n

14.3 (9.6-17.2)
13.3 (9.7-15.5)
1.2(0.7-1.8)
3.3 (2.1-4.4)
60
17
12
66

5
319
90

16.1 (10.5-19.0)
15.0 (10.7-17.8)
1.4 (0.9-2.1)
2.4 (1.9-4.1)
69
7
7
58
8
106
87

14.3 (10.7-16.6)
13.0 (10.0-15.3)
1.1 (0.8-1.5)
3.8(2.3-4.8)
65
20
20
75

2
106
94

12.8 (8.2-15.5)
12.3 (8.6-14.4)
1.1(0.7-1.7)
3.3 (2.5-4.6)

47
22
10
64

7
107
88

*IQR = interquartile range.
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Appendix Table 4. Baseline Values and Results of the Resources for Enhancing Alzheimer's Caregiver Health (REACH) Il Study*

Variable

Hispanic
Control (n = 86)
Mean (SD) baseline score
Mean (SD) 6-mo follow-up score
Mean (SD) changet
Mean (SD) standardized change#
Intervention (n = 82)
Mean (SD) baseline score
Mean (SD) 6-mo follow-up score
Mean (SD) changet
Mean (SD) standardized changet
Estimated difference (+SE) in 6-mo
change between treatment
groups (n = 168)
Unadjusted standardized§
P value for treatment
Adjusted standardized)||
P value for treatment
Adjusted by using original scalef]

White
Control (n = 86)
Mean (SD) baseline score
Mean (SD) 6-mo follow-up score
Mean (SD) changet
Mean (SD) standardized change#
Intervention (n = 96)
Mean (SD) baseline score
Mean (SD) 6-mo follow-up score
Mean (SD) changet
Mean (SD) standardized change#
Estimated difference (+SE) in 6-mo
change between treatment
groups (n = 182)
Unadjusted standardized§
P value for treatment
Adjusted standardized||
P value for treatment
Adjusted by using original scalef]

Black
Control (n = 85)
Mean (SD) baseline score
Mean (SD) 6-mo follow-up score
Mean (SD) changet
Mean (SD) standardized change+
Intervention (n = 83)
Mean (SD) baseline score
Mean (SD) 6-mo follow-up score
Mean (SD) changet
Mean (SD) standardized change#
Estimated difference (+SE) in 6-mo
change between treatment
groups (n = 168)
Unadjusted standardized§
P value for treatment
Adjusted standardized|
P value for treatment
Adjusted by using original scalefl

Caregiver
Burden Score
(Range, 0-44)

17.4 (9.9)
15.9 (9.9)
-15(7.2)
-0.2 (0.9)

16.9 (9.6)
14.9 (9.1)
-2.0(9.1)
-0.3 (1.1)

-0.1 £0.1
0.66

-0.1 £0.1
0.46

=2:5) 25 745

18.8 (9.3)
17.7 (9.6)
-1.2(6.1)
-0.2 (0.9)

18.7 (7.8)
17.0 (8.0)
-1.8 (7.0)
-0.3 (1.1)

-0.1(0.1)
0.53

-0.1(0.1)
0.51

-1.2 (6.6)

15.3 (8.7)
14.3 (8.3)
-1.0 (6.4)
-0.2 (1.0)

15.5(7.2)
12.7 (6.5)
-2.8 (6.5)
-0.4 (1.0)

-0.3(0.2)
0.080

-0.3(0.2)
0.078

-0.7 (6.5)

Depression
Score
(Range, 0-30)

10.4 (7.3)

9.6 (7.1)
-0.8 (5.0)
-0.2 (1.0)

10.9 (7.2)

8.6 (6.9)
-2.4(5.4)
-0.5(1.0)

-0.3 £0.1
0.054

-0.3 £0.1
0.047

=145 2= 5.3

10.6 (6.6)

9.1 (6.0)
-1.5(4.6)
-0.3(0.9)

9.5 (5.5)
7.8(5.2)
-1.7 (5.5)
-0.3 (1.1)

-0.0(0.1)
0.69

-0.0(0.1)
0.69

-0.9(5.1)

8.9 (6.0)
7.7 (6.5)
-1.2 (5.0)
-0.3(0.9)

9.3 (6.2)
75(5.4)
-1.8 (6.0)
-0.3(1.1)

-0.1(0.2)
0.48

-0.1(0.2)
0.49

-0.6 (5.5)

Self-Care
Score
(Range, 0-11)

46(2.2)
4.3 (2.5)
-0.2(2.2)
-0.1(0.9)

4.8 (2.5)
3.8 (2.8)
-1.0 (2.7)
-0.4 (1.1)

-0.3 £0.1
0.042

-0.3 £0.1
0.028

-0.8 £25

3.7(2.3)
3.7(2.3)
-0.0(1.9)
-0.0 (1.0)

4.0 (2.1)
3.5 (2.0)
-0.4 (1.9)
-0.2 (1.0)

-0.2 (0.1)
0.149

-0.2 (0.1)
0.146

-0.3(1.9)

4.3 (2.3)
4.2 (2.3)
-0.1(1.8)
-0.0 (1.0

4.2 (2.0)
3.8(2.1)
-0.4 (2.0
-0.2 (1.0)

-0.2 (0.2)
0.23

-0.2 (0.2)
0.23

-0.2(1.9)

Social Support
Score
(Range, 0-30)

13.4 (5.4)
12.6 (5.6)
-0.8 (4.7)
-0.2 (1.0

13.8 (5.3)
12.7 (6.1)
-1.1 (5.0)
-0.2 (1.0

-0.1 £0.1
0.68

-0.1 £0.1
0.57

-15 %49

12.0 (6.0)
11.5(6.2)
-0.5(5.1)
-0.1(1.0)

11.7 (6.3)
10.1 (5.3)
-1.7 (4.6)
-0.3 (1.0)

-0.2 (0.1)
0.117

-0.2 (0.1)
0.112

-0.9 (4.9)

12.1(5.4)
11.1 (5.8)
-1.1 (5.4)
-0.2 (1.0)

11.8 (6.3)

9.7 (6.7)
-2.1(4.9)
-0.4 (0.9)

-0.2(0.2)
0.186

-0.2(0.2)
0.181

-0.6 (5.1)

Problem Behaviors
Score
(Range, 3-15)

10.6 (2.8)
10.7 (2.8)
0.1(3.2)
0.0 (1.0)

10.6 (2.8)

9.2 (2.9)
-1.5(2.8)
-0.5(0.9)

-0.5* 0.1
0.001
-0.5 £ 0.1
<0.001
-0.9 £3.1

11.12.4)
11.1(2.7)
-0.1(2.8)
-0.0 (1.0

10.7 (2.6)
10.1 (2.4)
-0.6 (2.9)
-0.2 (1.0)

-0.2 (0.1)
0.185

-0.2 (0.1)
0.167

-0.5(2.9)

10.0 (2.6)

9.9 3.1)
-0.1 (3.0)
-0.0 (1.0

9.2 (2.4)
9.4 (2.5)
0.3 (3.1)
0.1 (1.0)

0.1(0.2)
0.49
0.1(0.2)
0.53
-0.3 (3.1)

Common Treatment
Effect across Outcomes

(95% ClI)

-0.3 = 0.1 (-0.4 to -0.1)
<0.001
-0.3 £0.1(-0.5t0-0.1)
<0.001

-0.2 £ 0.1 (0.4 to -0.0)
0.037

-0.2 £ 0.1 (0.4 to -0.0)
0.032

-0.1 £0.1(-03t00.1)
0.24

-0.1 £0.1(-03t00.1)
0.23

* Lower values for baseline and 6-mo follow-up scores indicate more positive outcomes. Negative values for change scores indicate improvement from baseline to 6 mo.
T Change in score = 6-mo follow-up score — baseline score.
¥ Standardized change in score = change in score + SD for each race or ethnic group.
§ Unadjusted standardized differences of change in scores between treatment groups for each individual outcome are estimates of the treatment effect by using simple linear
regression models. The treatment effects across outcomes are estimates from simple generalized estimating equation models.
||Adjusted standardized differences of change between treatment groups for each individual outcome are estimates of treatment effects based on multiple linear regression
models adjusted for caregiver relationship to care recipient (spouse or nonspouse) and care recipient’s education in Hispanic or Latino people, relationship to care recipient
in white or Caucasian people, and relationship to care recipient in black or African-American people. The treatment effects across outcomes are estimates from simple
generalized estimating equation models adjusted for the same covariates.
9l The SD of the pooled change score in the original scale is reported in parentheses.
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Appendix Table 5. Benefits of Participating in Study by Race or Ethnicity and Treatment Group*

Question

Do you think you benefited from participating
in this project?
Not at all
Some
A great deal

Did participation in the project help you
better understand memory loss and its
effect?

Not at all
Some
A great deal

Did participation in the project help you feel
more confident in dealing with care
recipient?

Not at all
Some
A great deal

Did participation in the project help make
your life easier?
Not at all
Some
A great deal

Did participation in the project help your
ability to care for care recipient?
Not at all
Some
A great deal

Did participation in the project help improve
care recipient’s life?
Not at all
Some
A great deal

Did participation in the project help to keep
care recipient at home?
Not at all
Some
A great deal

Hispanic or Latino
Participants, n (%)

Control
(n = 106)

20 (22.0)
37 (40.7)
34 (37.4)

17 (18.7)
38 (41.8)
36 (39.6)

24 (26.4)
38 (41.8)
29 (31.9)

29 (31.9)
37 (40.7)
25 (27.5)

24 (26.4)
38 (41.8)
29 (31.9)

27 (30.0)
38 (42.2)
25 (27.8)

33(36.7)
28 (31.1)
29 (32.2)

Intervention
(n = 106)

0(0.0)
17 (18.5)
75 (81.5)

2(2.2)
19 (20.7)
71(77.2)

0(0.0)
14 (15.2)
78 (84.8)

5(5.5)
21(23.1)
65 (71.4)

1(1.1)
22 (24.2)
68 (74.7)

5 (B.5)
25 (27.5)
61 (67.0)

10 (11.2)
17 (19.1)
62 (69.7)

White or Caucasian
Participants, n (%)

Black or African-American
Participants, n (%)

Control
(n = 106)

25 (26.9)
51 (54.8)
17 (18.3)

40 (43.0)
39 (41.9)
14 (15.1)

42 (44.7)
35(37.2)
17 (18.1)

61 (64.9)
25 (26.6)
8(8.5)

50 (53.8)
35 (37.6)
8 (8.6)

67 (71.3)
20 (21.3)
7 (7.4)

73 (78.5)
8 (8.6)
12 (12.9)

Intervention
(n=113)

0 (0.0)
36 (35.0)
67 (65.0)

7 (6.8)
36 (35.0)
60 (58.3)

2(1.9
40 (38.8)
61 (59.2)

8(7.8)
60 (58.3)
35 (34.0)

8(7.8)
48 (46.6)
47 (45.6)

16 (15.8)
57 (56.4)
28 (27.7)

42 (41.2)
24 (23.5)
36 (35.3)

Control
(n =107)

14 (15.4)
43 (47.3)
34 (37.4)

16 (17.2)
35 (37.6)
42 (45.2)

19 (20.7)
35 (38.0)
38 (41.3)

26 (28.0)
47 (50.5)
20 (21.5)

21(22.8)
44 (47.8)
27 (29.3)

30(32.3)
46 (49.5)
17 (18.3)

34 (37.4)
29 (31.9)
28 (30.8)

Intervention
(n = 104)

1(1.1)
14 (15.6)
75 (83.3)

1(1.1)
19 (20.9)
71 (78.0)

0(0.0)
24 (26.7)
66 (73.3)

3(.3)
37 (40.7)
51 (56.0)

2(2.2)
27 (30.0)
61 (67.8)

5 (5.6)
52 (57.8)
33(36.7)

17 (19.1)
25 (28.1)
47 (52.8)

* For all questions, 2 < 0.001 for intervention vs. control.
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