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Abstract
Objectives—To evaluate cost-effectiveness of the Tailored Activity Program (TAP) for individuals
with dementia and family caregivers.

Design—Cost-effectiveness study of a two-group randomized controlled trial involving 60 patients-
caregiver dyads randomized to intervention or wait-list control.

Setting—Participants’ homes in Philadelphia region.

Participants—Caregivers were ≥21 years, lived with patients and provided ≥4 hours of daily care.
Patients had mild to moderate dementia and behavioral symptoms

Intervention—8 sessions of occupational therapy over 4-months to identify patients’ preserved
capabilities, previous roles, habits and interests, develop customized activities, and train families in
their use.

Measurements—Incremental cost-effectiveness ratios (ICER), expressed as the cost to bring about
one additional unit of benefit measured by caregiver hours per day “doing things” and hours per day
“being on duty”. Decision tree and Monte Carlo analyses tested robustness of the economic models.

Results—Average intervention cost was $941.63 per dyad. ICER showed that intervention
caregivers saved one extra hour per day “doing things” at a cost of $2.37 per day; and one extra hour
per day “being on duty” at a cost of $1.10 per day. Monte Carlo showed that TAP was cost-effective
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79.2% of the time for “doing things” and 79.6% of the time for “being on duty.” Varying the cost
assumptions did not change cost-effectiveness.

Conclusions—Findings suggest that investment in TAP is cost-effective and afforded families an
important, limited and highly valued resource, needed time off from caregiving. This
nonpharmacologic approach should be considered part of the clinical management of dementia.
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OBJECTIVE
Dementia is a major public health concern with considerable costs to society and family
caregivers. In the United States, care costs for individuals requiring daily oversight has been
estimated to be as high as $152 billion, a considerable proportion of which ($97 billion), is
associated with informal or family caregiving costs.1,2,3 One of the most costly aspects of
providing care to individuals with dementia is managing behavioral symptoms.4 Behaviors
such as agitation, aggressiveness, or resistance to care, are customary, occur throughout disease
stages, cause intense family upset, heighten risk of nursing home placement, and increase the
need for caregiver time in oversight and management.5–8 Behavioral symptoms also
significantly increase health utilization and direct care costs such that even a one-point
worsening on the Neuropsychiatric Inventory, a commonly used behavioral symptom scale,
results in an estimated $400 increase in total direct care costs.9

Best practices for managing behavioral symptoms and reducing caregiver burden, and hence
informal care costs, remain unclear.10 Pharmacologic approaches, specifically the off label use
of atypical antipsychotic drugs, yields only modest benefits and at considerable risk.11,12 Some
nonpharmacologic approaches have been shown to be safe and to reduce behavioral symptoms.
13 However, with few exceptions, nonpharmacologic interventions for at-home patients have
not been systematically tested using trial methodology.14,15 Furthermore, there have been only
a few economic evaluations of these interventions.16,17 An economic evaluation of a
randomized trial of cognitive-stimulation therapy with 91 dementia patients in residential
facilities, showed cost effectiveness compared to usual care using cognition and quality of life
outcome measures.16 A cost-effectiveness analysis of a 10 session occupational therapy
program involving cognitive and behavioral training of 135 community-based patients and
caregivers in the Netherlands, similarly demonstrated cost effectiveness using a multi-
component quality improvement measure combining improvements in dementia patients’ daily
functioning and caregiver subjective burden.17 Cost-effectiveness studies of caregiver
interventions similarly report cost savings, but these interventions have not shown
improvements in patient outcomes including behavioral symptoms.18,19 Thus, developing and
testing nonpharmacologic interventions and evaluating cost-effectiveness remains an
important public health priority in dementia care.20,21 Economic evaluations are critical for
translating proven nonpharmacologic programs into deliverable services that can become part
of the standard of care.22,23

This study evaluates the cost-effectiveness of an innovative home intervention, the Tailored
Activity Program (TAP), an 8-session, 4-month structured occupational therapy intervention
that provides dementia patients with activities tailored to their capabilities, and trains family
caregivers in their use. We previously reported statistically significant (p <= 0.023) and large
effect sizes at 4-months, such that compared to a wait-list control group, the TAP group showed
reductions in the frequency of behavioral occurrences overall (Cohen’s d=.72), and particularly
for shadowing (Cohen’s d=3.10) and repetitive questioning (Cohen’s d=1.22) which were the
most frequently occurring behaviors for this sample. We also showed that TAP reduced
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caregiver time providing instrumental care (Cohen’s d=.88), and in daily oversight (Cohen’s
d=1.00).24 To our knowledge, this is the first study to evaluate the cost-effectiveness of a
nonpharmacologic approach that shows both behavioral improvements in dementia patients
and reduced burden for family caregivers.

METHODS
Study Design and Sample

The cost-effectiveness analysis was consistent with the original TAP trial design as previously
reported.24 Briefly, using a two-group parallel design, 60 dyads (dementia patients/caregivers)
were recruited between 2005 and 2006 and randomly assigned to treatment or wait-list control.
Treatment group participants received TAP whereas the wait-list control group did not receive
any study-related contact. At 4-months from baseline, all dyads were reassessed on study
outcomes. Four individuals were lost to follow-up due to patient death (3=intervention group;
1=control group).

As reported elsewhere,24,25 dementia patients were English-speaking, had a physician
diagnosis or Mini-mental State Examination (MMSE) score < 24,26 able to self feed and
participate in at least two self-care activities (bathing, dressing, grooming, toileting, or
transferring from bed-to-chair) and had one or more behavioral symptoms as reported by
caregivers. Caregivers were English-speaking, ≥21 years of age, living with patients, and
provided ≥4 hours of daily care. The study enrolled dementia patients at the moderate stage
when behavioral symptoms are most troublesome to families and require heightened vigilance.

Tailored Activity Program
The 4-month, 8-session (6 home/2 telephone contacts) intervention delivered by occupational
therapists involved three phases. In phase one, interventionists used standardized
neuropsychological and occupational therapy-based observational tools to evaluate the
dementia patients’ abilities, deficits, previous roles, habits and interests. Also evaluated was
caregiver communication (e.g., negative and positive communication forms), and the home
environment for its supportive features and potential barriers to performance. In phase two,
based on assessment results, interventionists developed three activities tailored to patient
capabilities. “Activity prescriptions” were developed that detailed capabilities of the person,
target activity (e.g., sorting beads), and activity goal (e.g., use bead sorting when preparing
meals), and set up and supervision needs. The first activity prescription is reviewed and
introduced through role-play with caregivers, and then through direct involvement with the
person with dementia. Interventionists practiced with dyads, modeling strategies while
narrating what was being done and why, and offering feedback as caregivers and individuals
with dementia engaged in the activity. Caregivers were instructed in five specific techniques:
cueing, relaxing the rules, not rushing, environmental set-up, and simplifying communication.
Additionally, caregivers were provided education as to the role of the environment and how
to integrate activities in daily care routines. Finally, caregivers were instructed in simple stress
reduction techniques to establish a calm tone prior to initiating and during activities. After one
tailored activity prescription was mastered, another was introduced. Sessions were spaced to
allow opportunities for caregivers and individuals with dementia to practice using the activities.
In subsequent home sessions, activity prescriptions were reviewed and modified if necessary.
In phase three, as caregivers mastered activity use, interventionists helped to generalize
techniques to other care challenges (e.g., resistance to bathing or dressing), and provided
instruction on how to simplify prescribed activities to prepare for future declines. Most sessions
included both caregivers and individuals with dementia.25
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Measures
Time Spent Caregiving—For the economic evaluation, we used two items from the 4-item
Caregiver Vigilance Scale of the NIH REACH I multi-site study; hours “doing things” and
hours “on duty”.29 At baseline and 4-month interviews, caregivers were asked the number of
hours per day “you are actually doing things for” and the number of hours per day “you feel
the need to be there or on duty to care for” the dementia patient out of a 24-hour day. Hours
“doing things” refers to task performance such as managing self-care; whereas hours “on duty”
refers to perceived oversight demands including providing cueing, guidance, and assuring
safety and well-being. While the scale has validity and reliability, each item also has content
validity and can be used independently.29 Further evidence of construct validity of independent
items is supported by Nichols and colleagues19 study in which a treatment effect was found
for hours “doing things,” and by Gitlin et al., study of a caregiver intervention involving home
instruction in communication and environmental simplification strategies in which a treatment
effect was found for hours “on duty.”30

Intervention and Control Group Costs
Costs were estimated from the perspective of the individual caregiver. Because the target
population for TAP is family caregivers of community-dwelling patients with dementia we
reasoned this perspective would provide a justification for individuals to participate in the
program if it is proven to be cost-effective.

The control group incurred no costs. Table 1 presents costs related to all aspects of the
intervention and how each was calculated. Cost categories included: interventionist training
and supervision, caregiver time in intervention sessions, assessment materials, intervention
supplies, interventionist time including travel time, and mileage (Table 1).

Incremental Cost-Effectiveness Ratio
Cost-effectiveness was examined using the incremental cost-effectiveness ratio (ICER)
following the Panel of Cost-Effectiveness in Health and Medicine recommendations,31 for
each of two outcomes, hours “doing things” and “on duty.” For this study, ICER represented
the additional cost incurred to bring about one additional unit of benefit per day per caregiver
(for each measure). It was computed separately for each measure as follows.

Where the numerator, ΣCostIntervention CG and ΣCostControl CG represent the sum of costs per
intervention caregiver and per control caregiver, respectively, up to the 120-day endpoint of
the study; and for denominator CHsInterventionCG and CHsControl CG represent the difference in
change in caregiving hours (“doing for” and “on duty”) per participating intervention and
control group caregiver per day at the study end point. The ICER for each outcome therefore
represents the cost of an additional hour of caregiving time that can be “purchased” by TAP.

Data Analyses
As reported previously,24 descriptive data included socio-demographic characteristics (age,
gender, race, education, relationship), financial difficulty level, cognitive status, number of
instrumental and basic activities of living for which assistance is provided. Chi-square and
Wilcoxon rank-sum test (Mann-Whitney test) were used to compare experimental and control
dyads on characteristics at baseline. Main treatment effects for caregiver time (hours “doing
things” and “on duty”) at 4 months were examined using analysis of covariance (ANCOVA)

Gitlin et al. Page 4

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



to examine between group differences. To increase precision of treatment comparisons,
baseline values, cognitive status and number of functional dependencies of patient, caregiver
age, gender, education and relationship to patient were selected a priori as covariates based on
previous research showing significant associations between these factors and outcomes.
Cohen’s d was determined as a measure of effect size using the following formula: Adjusted
mean between-group difference/pooled SD.

The distribution of residuals from the ANCOVAs was examined and found to be somewhat
skewed for both outcome variables (hours “doing things” and “on duty”). Log transformations
improved distributions.

A decision tree and probabilistic sensitivity analysis (PSA) using Monte Carlo simulation was
completed using TreeAge Pro 2008 to estimate the cost effectiveness of TAP on the two
caregiver time measures.32, 33 PSA was conducted to test the results of the ICER for each
outcome measure over a computer-generated sample of 1,000 patients. We used a willingness-
to-pay threshold of $3,893 per person. That is, we assumed an individual would be willing to
pay up to this amount to achieve a positive outcome over a 4-month time frame of the
intervention. This amount represents the financial savings obtained if a caregiver partakes in
the intervention and forgoes hiring a home health aide to perform similar activities as the
caregiver during the course of the intervention ($9.83 hourly wage for an aide × 3.3 hours saved
doing things for relative × 120 days in the study).34

For each outcome measure, we also conducted univariate sensitivity analyses to evaluate
effects of changing the two largest cost categories (Table 1) in the model and determine which
cost variable the model was most sensitive to per outcome measure. Cost variables were tested
between their minimum and maximum TAP value. When the cost variable was a constant, a
10% interval was used to test robustness of the economic model.

RESULTS
The study sample of dementia patients were primarily male (57%) and White (77%), with a
mean age of 79 years. On average, they had a MMSE score of 11.6 (SD=8.1), were dependent
in 8 (SD=.90) instrumental and 5 (SD=2.2) basic activities of living and manifested an average
of 7.8 (SD=4.1) behaviors (e.g., repetitive vocalization, shadowing, agitation).27, 28

Caregivers were primarily female (88%), white (77%), high school graduates (56%), and
spouses (62%) with a mean age of 65 (SD=11.1). Caregivers had high exposure to behavioral
symptoms and functional dependencies resulting in an average of 6.25 (SD=3.81) hours of
their time spent doing things for patients and 16.85 (SD=7.54) hours in direct oversight
responsibilities. At baseline, there were no large or statistically significant differences between
the two groups on any demographic or outcome variables in the main trial or for this cost
analysis except for caregiver age. Caregivers in the intervention group were younger by five
years than those in the control group (Table 2).

Intervention Effect on Time Spent Caregiving
As reported previously,24 at baseline, TAP caregivers reported an average of 6.3 hours
(SD=4.3) “doing things” for their relatives; similarly, control group caregivers reported 6.2
hours (SD=3.3). However, by 4 months, TAP caregivers reported an average of 5.4 hours
(SD=2.5) “doing things,” a reduction in time of 1 hour; this is compared to control group
caregivers who reported 8.6 hours (SD=5.7) “doing things,” representing a 3 hour increase in
time spent caregiving (Adjusted mean effect =−.22; F=8.79 (df=1, 42); p=.005, 95% CI −.36,
−.07; Cohen’s d=.88). Differences were also found for hours “on duty.” At baseline, TAP
caregivers reported an average of 18.2 hours (SD=7.3) and control group caregivers reported
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an average of 15.5 hours (SD=7.7). However, by 4 months, TAP caregivers reported 5 hours
less caregiving (Mean=13.4, SD=7.6) compared to control group caregivers who reported
spending 3 hours more (Mean=17.6; SD=7.1) on duty (Adjusted mean effect=−.25; F=15.78
(df=1, 42); p=.001, 95% CI −.37, −.12; Cohen’s d=1.00).

Intervention Costs
Table 1 shows intervention costs per individual and overall costs across seven cost categories.
The lowest average cost was intervention supplies such as activity-related materials ($60),
whereas the highest average costs were associated with interventionist time in sessions
including preparation and documentation ($303 per participant), and in travel ($330).35

Caregiver time spent in home and telephone sessions with interventionists were valued as being
equal to an alternative use of that time. Thus, shadow-price method for costs involved for
caregiving time that could be performed by a professional domiciliary caregiver was calculated
for comparison.36, 37 Caregiver time receiving training was multiplied by the regional home
health aid hourly rate ($10.14)34 resulting in an average cost of $55 for participation in TAP.

Incremental Cost-Effectiveness Analysis
Numerator - TAP Time and Cost—Total average cost for TAP was $942 per intervention
dyad whereas cost for the control group was $0. Using average costs for intervention and
control groups and the two outcomes of caregiving hours, the ICER was constructed as the net
expenditure as the numerator and the net improvement as the denominator.

Denominator #1: Hours “Doing things”—To determine average caregiver hours “doing
things” at the 4-month endpoint, control group caregiving hours “doing things” (8.6) were
subtracted from intervention group hours “doing things” (5.4) for a difference of 3.2 hours
“doing things” per day. However, because the intervention and control groups differed by 0.1
hours at baseline, this amount was added to the difference at 4 months resulting in a net effect
of 3.3 hours for the intervention group.

Denominator #2: Hours “On Duty”—To determine average hours “on duty” at the 4-
month endpoint, control group caregiving hours “on duty” (17.6) were subtracted from
intervention group hours “on duty” (13.4) for a difference of 4.2 hours “on duty” per day.
Because intervention and control groups differed by 2.7 hours at baseline, this amount was
added to the difference at 4 months resulting in a net effect of 6.9 hours for the intervention
group.

Incremental Cost-Effectiveness Ratio
Using total costs for intervention and control groups and the outcome of caregiving hours, the
ICER was computed for:

1 hour “doing things” as:

And 1 hour “on duty” as:
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Results show that this 4-month intervention is highly cost-effective if one is willing to spend
$2.37 per day to save 1 hour of caregiving time “doing things” for a relative with dementia.
Moreover, the intervention is cost-effective if one is willing to spend $1.10 per day to save 1
hour of caregiving time being “on duty” per day.

With regard to hours “doing things,” the intervention can be interpreted as being financially
positive as it results in $32.44 ($9.83 for a housekeeper hourly wage × 3.3 hours) of time gained
for caregivers. As to being “on duty,” the intervention is also financially positive. It results in
$67.83 ($9.83 of a housekeeper hourly wage × 6.9 hours) of time gained for caregivers.34

Greater cost savings would occur if the hourly wage of more skilled personnel were considered
such as home health aides.

Sensitivity Analyses
Results of the Monte Carlo PSA suggest that TAP is cost effective 79.2% of the time for the
outcome measure “doing things,” and 79.6% of the time for “on duty” based on an individuals’
willingness-to-pay of $3,893 ($9.83 hourly rate for housekeeping × 3.3 hours saved × 120
days). As Figure 1 shows for “doing things,” all points in the upper right quadrant to the right
of the diagonal dotted line (I) are cost-effective occurring 79.2% of the time. The remaining
dots in the upper left quadrant (II) indicate that the model is more costly and less efficient or
not cost-effective compared to the standard of care 20.8% of the time. The plot was similar for
hours “on duty” and thus is not shown.

Univariate Sensitivity Analysis
To test variability of the models for both outcome measures, the two largest cost inputs
interventionist time and travel costs, were varied between their minimum and maximum
observation (Table 1). Changing interventionist time and travel costs independently did not
change the conclusion of the cost-effectiveness analysis.

DISCUSSION
The vast majority of individuals with dementia are cared for at home by family members. With
disease progression, families must devote more time providing hands-on assistance and
oversight such that time becomes a precious commodity. Programs that offer respite or time
away from both tangible (task performance) and intangible (vigilance) caregiving can help
alleviate caregiver burden.

This study examined the cost-effectiveness of a home-based intervention that provides
activities customized to patient capabilities and trains caregivers to effectively use those
activities in daily care routines. TAP is one of the first home-based intervention studies to
systematically identify patient capabilities from which to select and tailor activities, and
instruct caregivers in their use as an approach to manage behavioral symptoms and alleviate
caregiver burdens. Moreover, to our knowledge, the current study is the first cost-effectiveness
analysis of an activity-based nonpharmacologic approach to reduce behavioral symptoms in
patients and objective burden of caregivers.

By 4 months, there was a large and statistically significant difference between intervention and
control group caregivers in their perceptions of time spent in direct care “doing things” and
“being on duty” for their relatives. TAP caregivers had statistically significant more time to
allocate to noncaregiving activities. Whereas at baseline, TAP and control group caregivers
reported no large or statistically significant differences in time spent doing things or being on
duty for their relatives, by 4 months, TAP caregivers had gained 1 hour of noncaregiving time
whereas control caregivers had lost 3 hours of noncaregiving time doing things, and had gained

Gitlin et al. Page 7

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



5 hours of noncaregiving time compared to control caregivers who had lost 3 hours of
noncaregiving time for being on duty.

Average total cost of TAP was $941. The ICER showed that to reduce caregiving time “doing
things” and “being on duty” by 1 hour per day, intervention costs were $2.37 per caregiver
($264 total over 4 months), and $1.10 per caregiver ($206.40 total over 4 months) respectively.
Our sensitivity analyses show that TAP was cost-effective 79.2% of the time for reducing time
spent “doing things,” and 79.6% of the time for reducing time “on duty.”

TAP compares favorably to the few other economic evaluations of patient and caregiver-based
interventions. The Netherland study by Graff and colleagues found that the occupational
therapy intervention costs were on average $1,738 (USD) representing $797 more than TAP
intervention costs. For cost-effectiveness, they used a combined outcome measure (patient
improvement in daily functioning and caregiver improved sense of competence), thus, it is not
possible to compare their cost effectiveness outcomes or the cost savings to those of TAP.17

Nichols et al., in their cost-effectiveness study reported a slightly higher intervention cost
($1,214) than TAP ($941) and using the same outcome measure “doing things,”19 found an
ICER ($4.96) more than double that of TAP ($2.37).

A major study limitation was the lack of follow-up data after the intervention ended. We do
not know if caregivers continued to use activities beyond the 4-month study period and whether
a similar time and hence cost-savings persisted. One might argue that using activities in daily
care routines requires caregivers to devote more time in order to set-up, initiate or oversee
activity participation. However, as we show here, the opposite occurred; caregivers saved time
by using activities suggesting that such savings might likely continue over time with consistent
activity use. Another limitation is that TAP was a small randomized controlled trial involving
60 patient-dyads who were mostly white. Further study to determine duration of intervention
effects and benefits for a larger more diverse sample would be important to substantiate efficacy
and cost-effectiveness. Yet another study limitation was the unavailability of objective
healthcare utilization data such that we were unable to determine cost-effectiveness from a
societal perspective that accounts for such costs. Finally, although time savings resulting from
TAP was large (5 hours), it is unclear how caregivers spent noncaregiving time and whether
less time in caregiving is related to better health outcomes. We do know that of the 60
caregivers, 37% were employed full (n=13) or part-time (n=9). However, we did not capture
lost employment hours nor whether caregivers cut back on employment for caregiving.
Nevertheless, by saving time caregiving, TAP may have enabled caregivers to sustain
employment. A related point is that we do not know the hourly rate of employment for
employed caregivers. We assigned the regional hourly rate of a home health aid ($10.14)34

which may be considerably lower than the true wages of these caregivers, suggesting that the
cost savings of TAP may be higher than what we report.

It should be noted that we employed a novel denominator, caregiver time in hours. While we
do not view this as a limitation, it is an interesting approach since some may consider time
spent caregiving as a cost variable that should be monetized and included in the numerator of
the cost-effectiveness ratio. Since time spent caregiving for dementia patients is an indicator
of objective burden, we believe that caregiver time is the most relevant outcome measure from
TAP, is consistent with the Nichols et al economic analysis,19 has cost implications, and
resonates with what caregivers themselves express as important to them.

A methodological consideration is the validity of interview-obtained caregiver estimated time
in caregiving compared to direct observation by independent observers. Research suggests
however high concordance between interview-based estimates and observation such that
asking caregivers directly appears to be a valid and reliable approach.38, 39
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Despite limitations in cost-effectiveness analyses, these analyses are at the forefront to quantify
benefits of proven programs from which to make judgments for their translation into real-world
services. This study contributes to a growing body of evidence demonstrating the cost-
effectiveness of occupational therapy in caring for well elderly,40 functionally vulnerable
elderly,41 and dementia caregivers.17 Although wages for occupational therapists may be
higher than other human service providers, we show that their specialized knowledge plus
training in TAP uniquely contributes to dementia care and is highly cost-effective. As such,
TAP should be evaluated further with larger and more diverse populations and be considered
part of the clinical management of dementia patients and their families contending with
behavioral symptoms.
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Figure 1.
Probability Sensitivity Analysis (PSA) for Caregiver Hours “Doing Things” for Dementia
Patient
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