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Improving caregiver well-being
delays nursing home placement of

patients with Alzheimer disease
Mary S. Mittelman, DrPH; William E. Haley, PhD; Olivio J. Clay, MA; and David L. Roth, PhD

Abstract—Objective: To determine the effectiveness of a counseling and support intervention for spouse caregivers in
delaying time to nursing home placement of patients with Alzheimer disease (AD), and identify the mechanisms through
which the intervention accomplished this goal. Methods: We conducted a randomized controlled trial of an enhanced
counseling and support intervention compared to usual care. Participants were a referred volunteer sample of 406 spouse
caregivers of community-dwelling patients who had enrolled in the study over a 9.5-year period. The intervention
consisted of six sessions of individual and family counseling, support group participation, and continuous availability of ad
hoc telephone counseling. Structured questionnaires were administered at baseline and at regular follow-up intervals,
every 4 months for the first year and every 6 months thereafter. Cox proportional hazard models were used to test the
effects of the intervention on the time to nursing home placement for the patients after controlling for multiple time-
invariant and time-dependent predictors of placement. Results: Patients whose spouses received the intervention experi-
enced a 28.3% reduction in the rate of nursing home placement compared with usual care controls (hazard ratio � 0.717
after covariate adjustment, p � 0.025). The difference in model-predicted median time to placement was 557 days.
Improvements in caregivers’ satisfaction with social support, response to patient behavior problems, and symptoms of
depression collectively accounted for 61.2% of the intervention’s beneficial impact on placement. Conclusion: Greater
access to effective programs of counseling and support could yield considerable benefits for caregivers, patients with
Alzheimer disease, and society.

NEUROLOGY 2006;67:1592–1599

Dementia increases the risk of nursing home place-
ment (NHP) among the elderly more than fivefold.1
Family caregivers help people with dementia remain
at home, although they vary considerably in their
ability to do so.2-4 NHP reduces direct care obliga-
tions, but does not necessarily reduce caregivers’ dis-
tress,5 and is very costly to society.6,7

A randomized controlled trial of a counseling and
support intervention for spouse caregivers of pa-
tients with Alzheimer disease (AD) began in 1987 at
New York University (NYU). The median time from
baseline to NHP of patients was 329 days longer in
the treatment group than in the control group among
the 206 subjects who enrolled between 1987 and
1991.8

An additional 200 spouse caregivers enrolled be-
tween 1991 and 1997, resulting in a final sample of
406 subjects. Caregivers have been followed longitu-
dinally for up to 17 years, with documentation of the
dates of NHP, death, and study termination. The
NYU study, with its large sample size and extended
length of follow-up, provides a unique opportunity to

gauge the potential long-term impact of psychosocial
intervention.

Over the past two decades, efforts at cost contain-
ment have led to substantial decreases in utilization
of nursing homes in the United States.9 We hypothe-
sized that despite this trend, the NYU counseling
and support intervention would continue to demon-
strate a significant effect on time to NHP over the
entire time period examined (1987–2005), mediated
by previously demonstrated improvements in spouse
caregivers’ social support, depressive symptoms, and
tolerance of problem patient behaviors.10-12

Methods. Overview. Caregivers were assigned a family coun-
selor when they enrolled in the study. Participants completed a
comprehensive baseline assessment, consisting of structured self-
report questionnaires, and then were randomized by lottery to an
enhanced counseling and support intervention (n � 203) or to
usual care (n � 203). Allocation was concealed from participants
and counselors until after the baseline assessment, and was then
revealed by the counselors opening a sealed envelope in the care-
givers’ presence showing randomization to treatment or usual
care conditions. The assessment was repeated 4, 8, and 12 months
after baseline, and every 6 months thereafter. Participation con-
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tinued until the caregiver became too ill to participate, died, or
refused to continue in the study, or until 2 years after the death of
the patient with AD. No adverse events were reported during the
study.

Participants. Approximately half the caregivers who were re-
cruited were spouses of subjects of our AD Center (n � 214, 53%);
these patients had received a diagnosis of AD according to Na-
tional Institute of Neurologic and Communicative Diseases and
Stroke–AD and Related Disorders Association (NINCDS-ADRDA)
criteria.13 The rest of the sample of caregivers (n � 192, 47%) were
spouses of patients who had received a diagnosis of AD and were
recruited through referrals from the New York City chapter of the
Alzheimer’s Association, other community organizations, private
physicians, or other study participants. To be eligible, caregivers
were required to be living with the patient at baseline and they or
the patient had to have at least one relative living in the metro-
politan area. This study was approved by the Institutional Board
of Review of the NYU School of Medicine. Informed consent was
obtained from all participants.

Treatment. The intervention consisted of two individual and
four family counseling sessions tailored to each caregiver’s specific
situation, encouragement of weekly support group participation,
and availability of ad hoc telephone counseling. Individual and
family counseling sessions occurred within 4 months of enroll-
ment. The content of the counseling sessions depended on the
needs of each spouse caregiver and family (e.g., learning tech-
niques for managing troublesome behaviors, promoting better
communication between concerned family members). The family
counseling sessions included relatives suggested by the caregiver;
the person with AD was not included. Caregivers in the interven-
tion group agreed at baseline that they would join a support group
that met weekly after the 4-month follow-up for ongoing emotional
support and education. There are many support groups in the
New York metropolitan area, and caregivers were encouraged to
join groups in their own neighborhoods. Ad hoc telephone counsel-
ing was available to caregivers and their families, making it pos-
sible for them to determine the amount of contact they had with
counselors beyond the scheduled individual and family counseling
sessions and helping them deal with crises and with the changing
nature of the patient’s symptoms over the course of the disease.
Counselors also provided resource information and referrals for
auxiliary help, financial planning, and management of patient
behavior problems. Each caregiver in the intervention group had
access to all the interventions, and was provided with support for
an unlimited time. A published counseling manual describes the
intervention in detail.14

Caregivers assigned to the usual care group received services
routinely provided to patients and their families in the NYU-
ADRC, such as resource information and help upon request, but
they did not participate in formal counseling sessions, and these
caregivers’ family members did not generally have any contact
with the counselors. Although the nature of the study made it
impossible for caregivers or counselors to remain blind to group
assignment, caregivers in the usual care group were free to join
support groups and could call the same counselors as those in the
intervention group. Thus usual care participants undoubtedly re-
ceived more information and support than is generally provided in
typical medical or community treatment settings.

While agreement to participate in a support group was a crite-
rion for inclusion, and no one refused at the outset to do so, not all
participants in the treatment condition ultimately joined support
groups, and many subjects in the usual care condition joined sup-
port groups on their own; 42% of the caregivers in the control
condition joined support groups within 12 months of enrollment,
compared to 58% of those in the treatment condition (�2 � 10.13,
p � 0.0015). All caregivers were permitted to continue in the
study, and remained in the condition to which they were originally
assigned regardless of whether they joined support groups.

Measures. Demographic information, including patient and
caregiver age, caregiver gender, and caregiver reports of patient
income, was obtained at the baseline assessment. A number of
self-report instruments were completed by caregivers at baseline
and at each follow-up assessment to determine the extent of pa-
tient impairment, the psychological status of the caregiver, and
the physical health of the patient and caregiver. Dates of perma-
nent nursing home placement and of death were monitored
throughout the project during regular follow-up interviews and

telephone contacts with caregivers and family members. Dates of
death were subsequently confirmed by use of the Social Security
Death Index.15

Patient functioning was assessed by the counselor, using the
Global Deterioration Scale (GDS; Cronbach’s � � 0.83),16 a semi-
structured rating based on an interview with the caregiver. Pa-
tients with dementia have scores ranging from 4 to 7 on this scale.
Caregivers also reported on the frequency of 30 memory and be-
havior problems using the Memory and Behavior Problems Check-
list (MBPC, � � 0.80).17

We included several self-report scales to assess the psychologi-
cal status of the caregiver. The Geriatric Depression Scale (� �
0.94)18 is a 30-item, yes/no depression scale specifically designed
for older adults. Caregivers reported on the degree to which they
found each of the memory and behavior problems in the MBPC
upsetting; this has been used in previous research as an indicator
of caregiver appraisal or burden.11,12,19 The Burden Scale (� �
0.88)17 consists of 22 questions to measure the perceived burden
experienced by caregivers of patients with dementia.

Caregiver satisfaction with social support was assessed by av-
eraging three questions from the Stokes Social Network Question-
naire (� � 0.92)20 about the caregiver’s satisfaction with general
support, assistance, and emotional support from family and
friends, each ranging from 1 (very dissatisfied) to 6 (very satis-
fied). Caregiver and patient physical health were estimated for
these analyses with the subjective rating of overall health (excel-
lent/good/fair/poor) from the OARS Physical Health Form (ICC �
0.83).21 Caregivers provided ratings for themselves and their
spouses with AD.

Data analysis. The predictors of nursing home placement
were primarily examined using Cox proportional hazards mod-
els.22,23 The time, measured in days, from date of enrollment and
randomization into the project until date of nursing home place-
ment, served as the primary outcome variable. Two patients en-
tered Alzheimer’s units in assisted living facilities and were
included in the analyses as nursing home placements. For pa-
tients who died without ever being placed, date of death was used
as a right-censoring event (except in supplemental cumulative
incidence analyses described below, in which date of death was
considered a competing risk event). For patients who dropped out
of the study, the date of the last follow-up interview was used as
the censoring date. Caregivers who were continually active in the
study and were still caring for their family member in the commu-
nity were censored at the date August 30, 2005, for these
analyses.

Treatment group and gender were included as indicator vari-
ables (enhanced counseling � 1, usual care � 0 and female � 1,
male � 0). Information on patient income, which was obtained in
seven categories and coded at the midpoint of each category inter-
val, was transformed by taking log10 (1 � income), to reduce the
effects of extreme values. The Global Deterioration Scale was re-
coded into a set of three dichotomous (0,1) variables representing
moderate dementia (GDS 5), severe dementia (GDS 6), and very
severe dementia (GDS 7), with the mild stage of dementia (GDS 4)
serving as the reference group for the other GDS levels. Other
variables were entered without transformation.

Predictors were categorized as either time-invariant (do not
change over time) or time-dependent (variation assessed over
time). The primary time-invariant predictor was treatment group,
but we also examined other potentially important time-invariant
predictors including caregiver and patient age, caregiver gender,
patient income, and year of study entry. Time-dependent predic-
tors were classified as to whether they were likely to be influenced
by the enhanced support intervention. Time-dependent risk fac-
tors for placement that were likely to be affected by psychosocial
intervention included caregiver burden,24-26 caregiver depres-
sion,27,28 caregiver social support,4 and appraisal of patient behav-
iors as stressful.11,29 While unlikely to respond to our intervention,
we also considered other time-dependent risk factors, GDS stage,
caregiver and patient physical health, and frequency of memory
and behavior problems.

In the Cox proportional hazards models, we first examined the
predictive effects of each variable individually. Next, in a multiva-
riable model, we examined the effect of the intervention after
taking into account the effects of time-invariant predictors and
the baseline (pre-intervention) observations of the time-dependent
predictors. Baseline covariates were included primarily to esti-
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mate their own effects on time to placement, and also to account
for these effects before estimating the incremental effect due to
the intervention. Including baseline variables as covariates to ad-
just for small and random baseline imbalances is a common and
well-accepted strategy that yields an estimate of the intervention
effect that is both adjusted for and stratified by the covariate
influences.30-32

Mediation analysis is increasingly being used in intervention
research to identify the likely underlying mechanisms of success-
ful psychosocial interventions and the factors that should be tar-
geted to maximize intervention effectiveness.33 Changes in the
time-dependent covariates, including caregiver satisfaction with
social support, reaction to patient memory and behavior problems,
burden, and number of depressive symptoms, were subsequently
added to the multivariable model to test our hypotheses that these
changes would mediate or explain a significant portion of the
intervention’s effect on nursing home placement rates.

In order to demonstrate statistical mediation according to ac-
cepted guidelines,33-35 the intervention must lead to significant
change in the potential mediator (e.g., caregiver depression), and
this intervention-induced change must also explain a significant
proportion of variance in the primary outcome, time to nursing
home placement. The structure of our mediation analysis models
is summarized below:

log h(t) � a(t) � b1X1 � b2X2 �...� bjXj {time-invariant and
baseline covariates}

� bj�1(M(t) – M(0)) {change from baseline in hypothesized
mediator}

� bj�2(group) {direct (unmediated) intervention effect}
In these models, t represents the time, in days, of each obser-

vation up to placement (or censoring), j indicates the number of
individual time-invariant and baseline covariates, and M repre-
sents the hypothesized mediating variable. Consequently, M(t) –
M(0) is a time-dependent predictor that quantifies the change
observed on the mediator over time from baseline.

By examining the predictive influence of time-dependent
changes in each potential mediator separately, we were able to
determine that mediator’s total mediation effect. The proportion of
the intervention effect that can be attributed to the mediator is
the difference in magnitude between the intervention effect in the
baseline covariate-adjusted model and the intervention effect in
the mediation model that also includes the change score for that
time-dependent predictor. We determined the percentage of the
intervention effect that could be attributed to changes in the me-
diator as follows:

% mediated � 100 � ��ln �HRB� – ln �HRM��/ln �HRB��

where HRB � the hazard ratio for the intervention effect from the
baseline covariate-adjusted model and HRM � the hazard ratio for
the intervention effect from the mediation model.

The total mediation effect for each mediator includes the
unique contribution of that mediator as well as the effect it might
share with other mediators, since intervention-induced changes in
these mediators are not necessarily independent from each other.
Indeed, we have previously shown that intervention-induced
changes in depression and reaction to patient behavior problems
after 1 year of intervention were correlated both with each other
and with changes in satisfaction with the social support network.36

This suggests that these mediators would share explanatory
power in the present analyses, accounting for a significant portion
of the intervention’s impact on nursing home placement. There-
fore, additional multivariate mediation models were estimated in
which multiple time-dependent changes were entered simulta-
neously. These models allowed us to quantify the proportion of the
total intervention effect on nursing home placement rates that
could be attributed to changes on the potential mediators
collectively.

Because patient death was a common right-censoring event,
we conducted a supplemental analysis to estimate the effect of
treatment, using Kaplan-Meier cumulative incidence analysis
methods,37,38 in which patient death was an informative competing
risk event rather than a non-informative right-censoring event.
The magnitude of the treatment effect was compared to similar
findings from the right-censored proportional hazards models to
examine whether simple treatment group differences might be an
artifact of an informative censoring process. There is little infor-
mation available on the use of cumulative incidence for competing

risks analyses in multivariate models, particularly those with
time-dependent predictors, so these methods were not used for the
multivariate and mediation model analyses that were central to
our primary research questions.

Results. Baseline characteristics of subjects, subject ac-
crual, and follow-up. Salient baseline characteristics of
caregivers and patients are presented in table 1. We used
t-tests to compare the treatment and control groups on
continuous variables, and �2 tests for caregiver gender and
GDS. In spite of randomization, imbalances (p � 0.05)
were found between the treatment groups on four of the
baseline variables—gender, GDS, MBPC, and depressive
symptoms. These variables were included, along with the
other baseline variables, in our analytic models as poten-
tial prognostic predictors of nursing home placement. Ef-
fects for intervention and for other variables are also
adjusted for these imbalances between treatment groups
by including the relevant baseline variables in the models
as covariates.

At least one follow-up interview was obtained from 396
of the 406 caregivers, and information on the primary end-
point for this analysis was available for all 406 subjects.
There were 210 nursing home placements and 196 cen-
sored cases as of August 30, 2005 (figure 1).

Univariate effects on nursing home placement. The re-
sults of the univariate proportional hazard models, includ-
ing hazard ratios and 95% CIs, are presented in table 2.
This analysis, unadjusted for covariates, showed that care-
givers in the intervention group were able to keep their
spouses at home longer than caregivers in the usual care
control group (hazard ratio � 0.714, �2 � 5.88, p � 0.015).
The difference in the model-predicted median time from
baseline to nursing home placement for the two groups in
this univariate analysis was 585 days; the estimated me-
dian time for the usual care group was 1,181 days com-
pared to 1,766 days for the enhanced counseling and
support group.

Slightly stronger group differences were found in sup-
plemental analyses using Kaplan-Meier cumulative inci-
dence methods that treated patient death as a competing
risk event. Cumulative incidence rates in analyses that
account for competing events are generally lower than
those that treat such events as censoring events.37 In this
context, a median (i.e., 0.50) cumulative incidence rate
from the censored analysis corresponded to a cumulative
incidence adjusted for competing risk (CICR) of 0.40 for
the intervention group, and the two groups differed by 697
days at this CICR point (intervention � 1,766 days, usual
care � 1,069 days). Thus, the right-censored proportional
hazards estimate of the intervention effect was lower than
the similar estimate from the CICR approach, suggesting
that the censored approach was not leading to a spuriously
inflated estimate of the intervention effect.

Among the demographic variables we considered, the
proportional hazards models summarized in table 2 indi-
cated that neither caregiver gender nor age were signifi-
cant predictors of placement. An effect that approached
conventional levels of statistical significance was found for
patient age. Patient income was a significant predictor,
with people of higher income being less likely to place.
Year of study entry also had a significant impact, with
those who entered more recently being less likely to place
their relatives than those who entered in the earlier years.
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Among the time-dependent predictors, increased sever-
ity of dementia, poorer caregiver physical health, poorer
patient physical health, lower satisfaction with social sup-
port, greater frequency of memory and behavior problems,
greater reaction to memory and behavior problems, more
symptoms of depression, and higher caregiver burden were
all significant predictors of higher nursing home place-
ment rates (p � 0.020, see table 2).

Effect of the intervention on time to nursing home place-
ment after adjusting for the effects of baseline covariates.

The time-invariant covariates and the baseline (pretreat-
ment) values of the time-dependent predictors were en-
tered simultaneously along with treatment group in our
baseline covariate-adjusted model of the effect of the inter-
vention condition. The hazard ratios and 95% CIs from
this model are displayed in table 3. The primary effect of
interest from this table is the one for treatment group
(hazard ratio � 0.717, �2 � 5.05, p � 0.025), indicating
that, after considering the influence of all other covariates
in table 3, including those with significant imbalances at
baseline between the intervention and usual care groups,
the patients who were cared for by spouses in the en-
hanced counseling and support group were placed at
slightly less than 72% of the rate observed for those whose
spouses were in the usual care group. The difference in the
model-predicted median time from baseline to nursing
home placement for the two groups from this model was
557 days (usual care � 1,209 days, enhanced counseling
and support group � 1,766 days). The intervention effect,
adjusted for baseline covariates, is displayed graphically in
figure 2, where 11-year survival curves show the signifi-
cant difference between the two groups. In addition, signif-
icant covariate effects were found for patient income, year
of study entry, GDS, and depressive symptoms.

Mediators of the intervention effect on nursing home
placement. The results of the mediation analyses are pre-
sented in table 4. The hazard ratio of 0.717 for treatment
group from the baseline covariate-adjusted model (table 3)
represents the intervention effect before considering the
impact of any time-dependent changes in potential inter-
vention mediators. Each row of table 4 reports the results
when changes on that time-dependent predictor only are
added to the model summarized in table 3. The hazard
ratio for the intervention effect will move closer to the null
value of 1.00 if the change in the mediator under consider-

Table 1 Key demographic and predictive characteristics at baseline by treatment

Treatment,
n � 203

Control,
n � 203

Total,
n � 406

Female caregiver, n (%) 111 (54.68) 133 (65.52) 244 (60.10)

Caregiver age, y, mean (SD) 71.52 (8.61) 71.15 (9.31) 71.33 (8.96)

Patient age, y, mean (SD) 73.80 (8.46) 74.81 (8.30) 74.31 (8.38)

Patient income,* mean (SD) 3.54 (1.45) 3.70 (1.26) 3.62 (1.36)

Global Deterioration Scale (GDS), n (%)†

4 72 (35.47) 64 (31.53) 136 (33.50)

5 91 (44.83) 77 (37.93) 168 (41.38)

6 or 7 40 (19.70) 62 (30.54) 102 (25.12)

Caregiver physical health, mean (SD) 2.15 (0.64) 2.07 (0.63) 2.11 (0.64)

Patient physical health, mean (SD) 2.20 (0.72) 2.17 (0.73) 2.18 (0.72)

Satisfaction with social support, mean (SD) 4.52 (1.32) 4.41 (1.41) 4.47 (1.37)

Frequency of memory and behavioral problems, mean (SD) 41.15 (18.29) 46.55 (19.49) 43.85 (19.07)

Reaction to memory and behavioral problems, mean (SD) 22.31 (13.77) 24.77 (16.99) 23.54 (15.50)

Depressive symptoms, mean (SD) 8.92 (5.74) 10.58 (7.21) 9.75 (6.56)

Caregiver burden, mean (SD) 34.46 (14.01) 37.13 (16.25) 35.80 (15.21)

* Patient income was log transformed.
† Only one patient had a GDS of 7 at baseline, so this case was combined with those who had a GDS � 6 for the baseline covariate

analyses only.

Figure 1. Trial profile. Information about the nursing
home placement status (placed, deceased, still at home)
and date of placement was known for all patients.
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ation is both predictive of placement rate and an effect of
the intervention. The proportion of the intervention effect
that could be attributed to each mediator was determined
from the natural logarithms of the hazard ratios for the
intervention condition from models with and without the
mediator in question. For example, we determined that
22.6% of the baseline-adjusted intervention effect on nurs-
ing home placement rates could be attributed to
treatment-induced changes in depression from the natural
logarithms of the relevant hazard ratios [(ln [0.717] – ln
[0.773])/ln (0.717) � 0.226, or 22.6%].

Neither change in caregiver nor patient physical health
mediated the intervention effect on nursing home place-
ment. This can be inferred from the fact that the change
scores did not predict nursing home placement rates and
the intervention effect was still significant with nearly the
same hazard ratio after including changes on these time-
dependent variables in the model. Although changes in
dementia severity did predict nursing home placement
rates, these changes did not mediate the intervention ef-
fect, as indicated by the fact that change in dementia se-
verity did not alter the size of the hazard ratio associated
with the intervention.

There was evidence for partial mediation effects for the
remaining time-dependent variables listed in table 4. The
largest effects were observed for changes in caregiver reac-
tion to patient memory and behavior problems, satisfaction
with social support, and caregiver burden. Each of these
mediators was significantly affected by the intervention,

and these intervention-induced changes accounted for at
least 30% of the intervention’s effect on nursing home
placement rates when examined individually. Most strik-
ing was the effect of the intervention through decreasing
caregiver reaction to patient behavior, which accounted for
48.7% of the impact of the intervention on nursing home
placement. Depressive symptoms and frequency of memory
and behavior problems were significant, but weaker, indi-
vidual mediators of the intervention effect.

The proportional hazards models that included all the
time-invariant covariates and multiple time-dependent
changes from baseline simultaneously indicated that the
model with changes in caregiver reaction to patient mem-
ory and behavior problems, satisfaction with social sup-
port, and depression included together reduced the hazard
ratio for the intervention condition to 0.879 (�2 � 0.689,
p � 0.406). The comparison of this hazard ratio and the
reference value of 0.717 indicated that, collectively, these
three mediators accounted for 61.2% of the intervention
effect on nursing home placement rates [(ln [0.717] – ln
[0.879])/ln (0.717) � 0.612].

Discussion. The current analyses of data collected
over an 18-year period indicate that, both before and
after comprehensive covariate adjustment, the en-
hanced caregiver support intervention developed for
spouse caregivers at NYU led to significant delays in
nursing home placement. The covariate-adjusted

Table 2 Univariate Cox proportional hazard ratios for the effect of each time-invariant and time-dependent variable on time to nursing
home placement

Hazard ratio (95% CI) p Value*

Time-invariant predictors

Group (intervention vs usual care)† 0.714 (0.544–0.937) 0.0153

Caregiver gender (female vs male)† 1.237 (0.939–1.629) 0.1310

Caregiver age 1.005 (0.990–1.020) 0.5163

Patient age 1.013 (0.996–1.030) 0.1285

Patient income‡ 0.840 (0.769–0.918) 0.0001

Year of study entry§ 0.908 (0.863–0.955) 0.0002

Time-dependent predictors

Global Deterioration Scale at baseline

5 vs 4 14.529 (1.994–105.838) 0.0083

6 vs 4 46.154 (6.434–331.098) 0.0001

7 vs 4 33.049 (4.420–247.081) 0.0007

Caregiver physical health 1.287 (1.059–1.565) 0.0113

Patient physical health 1.228 (1.042–1.447) 0.0141

Average satisfaction with support network 0.830 (0.757–0.910) �0.0001

Frequency of memory and behavior problems 1.042 (1.033–1.052) �0.0001

Reaction to memory and behavior problems 1.032 (1.026–1.039) �0.0001

Depressive symptoms 1.049 (1.029–1.070) �0.0001

Caregiver burden 1.038 (1.028–1.048) �0.0001

* �2 test.
† Treatment group was coded as a dichotomous variable (intervention � 1; usual care � 0) as was caregiver gender (female caregivers

� 1; male caregivers � 0).
‡ Patient income was log transformed.
§ Year of study entry was coded as 1987 � 0 to 1997 � 10.
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model indicated a median delay in placement of 557
days, or approximately 1.5 years. This is substan-
tially larger than the median delay of 329 days that
was reported in 1996 over a more limited time period
for the first 206 participants.8

Delaying placement was not accomplished at the
expense of caregiver well-being. Caregivers in the
treatment group were not only able to keep their
spouses at home with them longer, but, as the re-
sults of our mediation analysis indicate, the effects of
the intervention on nursing home placement were
largely achieved through improvements in caregiver
well-being that we have reported previously10,11,36:

greater tolerance for patient memory and behavior
problems, improved satisfaction with the support
provided by family and friends, and fewer symptoms
of depression.

Our results suggest that with sufficient counsel-
ing and support, it is possible to achieve outcomes
that are beneficial to most family caregivers, older
patients, and society. While nursing home placement
may be necessary when caregivers are unable or un-
willing to manage the care of their relatives at home,
it typically does not reduce caregiver distress.5,39

With placement, caregivers may encounter new
stressors such as coping with guilt, feeling their rel-
atives are not receiving adequate care, and conflicts
with nursing home staff. Remaining at home longer
is generally also to the advantage of patients with
dementia, for whom nursing home placement can
lead to increased confusion due to the strain of
adapting to an unfamiliar environment40 and in-
creased risk of mortality.41 Nevertheless, we recog-
nize that nursing home placement may be the best
option for some individuals. Caregivers should be
supported in decisions to seek placement, and clini-
cians should be alert to circumstances where place-
ment should be recommended to protect the
caregiver’s health and well-being.

This study had several limitations that should be
addressed in future research. Despite utilization of
random assignment, we found imbalances at base-
line between treatment and control participants on
several key measures. We entered these variables,
along with other covariates, in our analyses to ad-

Table 3 Covariate-adjusted Cox proportional hazard ratios of nursing home placement from a multivariable predictor model with time-
invariant and baseline covariates

Hazard ratio (95% CI) p Value*

Time-invariant predictors

Group (intervention vs usual care) 0.717 (0.537–0.958) 0.0247

Caregiver gender (female vs male) 1.249 (0.883–1.767) 0.2081

Caregiver age 1.004 (0.979–1.029) 0.7642

Patient age 1.015 (0.989–1.043) 0.2655

Patient income 0.839 (0.760–0.925) 0.0005

Year of study entry (0 � 1987 – 10 � 1997) 0.907 (0.859–0.957) 0.0004

Baseline values of time-dependent predictors

Global Deterioration Scale

5 vs 4 1.939 (1.332–2.824) 0.0006

6 vs 4 2.505 (1.578–3.977) �0.0001

Caregiver physical health 1.079 (0.835–1.394) 0.5628

Patient physical health 0.982 (0.786–1.227) 0.8742

Satisfaction with support network 1.129 (0.997–1.279) 0.0552

Frequency of memory and behavior problems 0.987 (0.975–1.000) 0.0499

Reaction to memory and behavior problems 1.013 (0.999–1.027) 0.0743

Depressive symptoms 1.016 (0.988–1.044) 0.2791

Caregiver burden 1.009 (0.996–1.021) 0.1759

* �2 test.

Figure 2. Probability of nursing home placement (1 – sur-
vival probability) as estimated from a Cox proportional
hazards model. Curves are depicted for each intervention
group at the mean value of the covariates.
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just our test of the intervention effect for baseline
imbalances, but future studies might use stratified
randomization techniques to ensure baseline
equivalence on major covariates such as gender
and disease severity. In addition, this project was
conducted in a university hospital setting, and fo-
cused on spouse caregivers, few of whom were of
minority ethnic backgrounds. More recent care-
giver intervention projects have shown that cultur-
ally diverse family caregivers can respond well to
appropriate psychosocial interventions offered in
community settings.42

Interventions that help reduce nursing home utili-
zation without overburdening family members will
be essential for our society, which is confronted with
a projected tripling of cases of AD in the decades
ahead.43 Given the average annual cost of $60,000 for
nursing home care in the United States in 2004,6 a
delay in placement of 1.5 years represents about a
$90,000 savings per patient. While our study did
not collect sufficient information to conduct a care-
ful cost-benefit analysis, the average nursing home
cost savings for a single participant in the treat-
ment group is far greater than the annual salary of
a full-time counselor. Future research should in-
clude detailed cost-benefit analyses, but the re-
sults of this study suggest that wider
dissemination of this intervention would be cost-
effective health care policy.

The value of social support for family caregivers is
not restricted to AD. For example, family support
has been found to have positive effects on quality of
life of caregivers for patients recovering from
stroke.44 Despite the fact that results from this
project and others demonstrate the effectiveness of

evidence-based interventions for family caregivers,
such specialized and individualized caregiver inter-
vention programs are not widely available. Most
caregivers in the United States do not receive indi-
vidual or family counseling services from trained
professionals. Typically, those who seek services are
only provided referrals to support groups, even
though recent research suggests that unstructured
support groups may be far less effective at achieving
desirable outcomes than individualized caregiver
interventions.45

In community settings, caregivers frequently have
even greater need for resources and patients more
commonly have multiple etiologies underlying their
dementia. Studies to determine the feasibility and
effectiveness of counseling and support interventions
in typical community settings are necessary. One
promising recent study showed that community ser-
vice providers can be trained to deliver effective,
evidence-based caregiver intervention in caregiv-
ers’ homes, and intervention improved caregiver
depression, burden, and stress appraisal, while
also improving patient quality of life and behav-
ioral problems.46 Further efforts to extend
evidence-based caregiver interventions beyond re-
search settings should be a high priority, given
their potential benefit to caregivers, patients with
dementia, and society.
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Table 4 Covariate-adjusted Cox proportional hazard ratios of nursing home placement for change in each time-dependent predictor and
for the treatment group*

Change from baseline (bj�1) Treatment group (bg)
Time-dependent predictor
added to the model‡ HR (95% CI) �2 p HR (95% CI) �2 p

% of Group
effect

mediated†

Global Deterioration Scale 0.742 (0.56–0.99) 4.04 0.0443 10.31

5 vs 4 12.059 (1.63–89.18) 5.95 0.0147

6 vs 4 35.705 (4.81–265.30) 12.21 0.0005

7 vs 4 25.405 (3.20–201.73) 9.36 0.0022

Caregiver physical health 1.053 (0.82–1.35) 0.16 0.6851 0.734 (0.55–0.98) 4.27 0.0388 7.06

Patient physical health 1.139 (0.93–1.40) 1.55 0.2134 0.726 (0.54–0.97) 4.66 0.0309 3.76

Average satisfaction with support 0.853 (0.75–0.97) 5.68 0.0171 0.803 (0.59–1.09) 1.98 0.1597 34.05

Frequency of memory and
behavior problems

1.048 (1.04–1.06) 72.64 �0.0001 0.770 (0.58–1.03) 3.09 0.0788 21.43

Reaction to memory and
behavior problems

1.030 (1.02–1.04) 44.21 �0.0001 0.843 (0.63–1.13) 1.29 0.2565 48.66

Depressive symptoms 1.036 (1.01–1.07) 5.87 0.0154 0.773 (0.58–1.04) 2.94 0.0864 22.60

Caregiver burden 1.038 (1.03–1.05) 42.66 �0.0001 0.800 (0.60–1.07) 2.21 0.1367 32.94

* Each row reports the results for a model that includes the change scores associated with one time-dependent predictor.
† The rightmost column in each row shows the reduction in the size of the intervention effect after accounting for the changes in the

potential mediator in the model represented by that row.
‡ Added to the time-invariant and baseline covariates from table 3.
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