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Abstract

Objectives: To determine whether family caregivers of persons with dementia (PwD) are willing 

to pay (WTP) for an in-home intervention that provides strategies to manage behavioral symptoms 

and caregiver stress and to identify predictors of WTP.

Methods: During baseline interviews of a randomized trial, caregivers were asked prior to 

treatment assignment how much they were WTP per session for an 8-session program over 3 

months. We stratified the sample into those who refused to provide a WTP, those WTP $0, and 

those WTP>$0. We used a two-part model, controlling for demographic characteristics, to predict 

adjusted mean WTP and to examine associations between WTP, clinical features (cognition, 

function, behavioral symptoms) and time spent providing PwD assistance with daily activities. 

First, we used logistic regression to model the probability a caregiver was WTP>$0. Second, we 
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used a generalized linear model (log link and Gamma distribution) to estimate the amount 

caregivers were WTP conditional on WTP>$0.

Results: Of 250 dyads enrolled, 226 (90%) had complete data and were included in our analyses. 

Of 226, 26 (11 %) refused to provide a WTP value, 72 (32%) were WTP $0, and 128 (57%) were 

WTP>$0. In the combined model, mean adjusted WTP was $36.00 (95% CI: $26.72, $45.27) per 

session. Clinical features were not significantly associated with WTP. One-additional hour 

providing PwD assistance was associated with a $1.64 (95% CI: $0.23, $3.04) increase in WTP 

per session.

Conclusion: As caregivers spend more time assisting with daily activities, they are WTP more 

for a supportive program.

Clinical Trial Registration Number: NCT01892579
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1 INTRODUCTION

Dementia involves a complex cluster of clinical features including cognitive and functional 

declines, usually combined with behavioral symptoms [1, 2]. The clinical features of 

dementia, particularly functional decline and behavioral symptoms, result in persons with 

dementia (PwD) needing extensive formal and informal long-term support [3, 4]. Over the 

disease trajectory, informal caregivers provide most dementia long-term care [5]. Thus, 

dementia not only effects the person living with the disease but it also exerts significant 

health and financial tolls on families [5, 6]. Most older adults, including PwD, wish to 

remain at home with high quality of life [7, 8]. To help PwD remain at home with quality of 

life requires providing the over 15 million informal caregivers with effective ongoing 

support [5, 8–10].

A host of nondrug interventions (e.g., Tailored Activity Program [TAP] which provides 

dementia caregivers skills to manage behavioral symptoms through activities tailored to the 

interests and abilities of the PwD) have been shown to effectively provide informal 

caregivers with skills to manage or reduce functional limitations and dementia-related 

behavioral symptoms and the associated caregiver stress [11–16]. Some interventions have 

also been shown to reduce the time needed to provide informal care [17, 18, 16, 19]. The 

adoption of these programs by families and providers has been limited due in part to the lack 

of reimbursement or sustainable payment models in the United States. Payment mechanisms 

have been stifled in part because programs are typically tested outside of the traditional 

health care delivery system, the interventions target caregivers who may not be a Medicare 

or Medicaid beneficiary, and delivering the interventions may require more time on the part 

of providers than is reimbursable under existing service codes. With shifts in the purchasing, 

payment, and delivery of health care proven nondrug interventions could become part of 

standard dementia care.
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For proven nondrug interventions to become part of standard care, it is necessary to 

understand their affordability, value, and perceived need by caregivers. This requires an 

evidence-base beyond efficacy and effectiveness data that incorporates needs assessments 

and health economic evaluations [20, 21]. Willingness to pay (WTP), based on contingent 

valuation methodology, represents a key data point that can inform decision makers as to the 

affordability, value, and need for a program as perceived by end users [22–27]. Specifically, 

WTP questions ask respondents (in our study, family caregivers) to report the maximum 

amount they would pay for a given service or product.

In prior analyses, we evaluated the cost-effectiveness of TAP [16, 17, 27]. We found that 

TAP generated significant benefits for caregivers, and specifically, saved families time, a 

highly valued outcome.

In this study, we provide decision makers with a broader perspective of the affordability, 

value, and need of a nondrug dementia intervention such as TAP by prospectively evaluating 

the caregiver’s perception of the value of the program prior to its exposure. We used baseline 

data from a randomized trial, referred to as the Dementia Behavior Study which evaluated 

the benefits of TAP relative to an education program, to report caregivers’ WTP for an 8-

session (over 3 months) in-home intervention that is delivered by a healthcare professional 

(occupational therapists) and provides methods for addressing dementia related behavioral 

symptoms and stress reduction techniques [28]. In addition, we estimated the association 

between a caregiver’s WTP and dementia-related clinical features (cognition, function, 

behavioral symptoms) and time spent providing assistance with daily activities. Prior studies 

have documented strong associations between worsening clinical features of dementia and 

increased time spent caregiving, caregiver burden, and out-of-pocket spending [3, 4, 29–31]. 

In addition, the clinical features of dementia are often the targets of interventions (e.g., TAP 

sought to help caregivers manage challenging behavioral symptoms) with time spent 

caregiving serving as a key outcome.

2 METHODS

2.1 Study Sample and Procedure

Details of the Dementia Behavior Study are reported elsewhere [28]. In short, the trial 

recruited community-dwelling PwD and their caregivers (dyads) between 2013 and 2016 

from rural and urban regions from the State of Maryland and Washington DC. Dyads were 

recruited by mailings from local aging service providers, media announcements, local 

community health seminars, and online trial searches. Eligible participants had to be 

English-speaking, have a physician diagnosis of dementia, able to participate in ≥2 activities 

of daily living, exhibit agitated/aggressive behaviors, and have a caregiver willing to 

participate. Caregivers had to be English-speaking, a family member (including fictive kin), 

≥21 years of age, live with or close by the PwD (≤15 minutes or ≤5 miles), have access to a 

telephone, and plan on living in the area for ≥6 months. Finally, both PwD and/or caregivers 

taking psychotropic medications had to be on a stable dose for ≥60 days prior to enrollment. 

The study was reviewed and approved by the Johns Hopkins University Institutional Review 

Board and a Data Safety Monitoring Board. All participants provided written informed 
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consent. In cases where PwD lacked capacity for consent, proxy consent was obtained from 

the responsible party, typically the primary caregiver.

Dyads were screened in brief telephone interviews and, if eligible and willing, invited to 

participate in the trial. Enrolled dyads, prior to randomization or being exposed to the 

intervention or attention control group conditions, participated in a baseline interview. The 

baseline interview was conducted in homes by trained interviewers. The interview consisted 

of a battery of items that included questions related to WTP, dementia clinical features, and 

demographic characteristics. Our WTP evaluation relies solely on measures collected during 

the baseline interviews before dyads were randomized and hence made aware of their group 

assignment.

2.2 Measures

2.2.1 Willingness-to-Pay (WTP)—Caregivers were asked the following WTP question 

(Figure 1) which was developed by the team’s health economic researchers (EJ, LP) in 

partnership with the principal investigator (LNG): “How much would you be willing to pay 

per session for an 8-session program that lasts 3 months, and was delivered by healthcare 

professionals in your home who provided you with ways of addressing problem behaviors of 

persons with dementia and also taught you stress reducing techniques?”

Following the WTP question stem, caregivers were presented with a multiple choice 

payment card and asked to identify a single amount they would pay per session: $0/session, 

$25/session, $50/session, $75/session, $100/session, $125/session, $150/session, $175/

session, $200/session, or other.

2.2.2 Dementia Clinical Features—At the baseline interview, the cognitive status of 

the PwD was evaluated using the Mini-Mental State Examination (MMSE; scored from 0–

30 with lower scores indicating greater cognitive limitations) [32].

Behavioral symptoms were evaluated using the Neuropsychiatric Inventory Clinician (NPI-

C) version. Caregivers identified the number of behaviors present (0 = not present, 1 = 

present) in the past month across 14 symptoms: 1) delusions, 2) hallucinations, 3) agitation, 

4) aggression, 5) dysphoria, 6) anxiety, 7) elation/euphoria, 8) apathy/indifference, 9) 

disinhibition, 10) irritability/lability, 11) aberrant motor disturbance, 12) sleep disorders, 13) 

appetite/eating disorders, 14) aberrant vocalizations. For this study, we created a summary 

measure of the total number of behavioral symptoms present (0–14) with higher scores 

indicative of more behavioral symptoms occurring in the past month. Prior empirical 

evaluations, including several of our studies, indicate that the number of behavioral 

symptoms is strongly predictive of out-of-pocket spending and financial strain [3, 4, 29, 31, 

30].

Function was evaluated using the Caregiver Assessment of Function and Upset scale which 

assesses the number of tasks a caregiver indicated the person with dementia needed 

assistance with in the past week across 15 domains [33]: 1) using the telephone, 2) shopping, 

3) food preparation, 4) housekeeping, 5) laundry, 6) traveling by car/bus/etc., 7) taking 

medications, 8) handling finances, 9) getting into or out of a bed/chair/wheelchair, 10) eating 
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meals, 11) bathing, 12) dressing above the waist, 13) dressing from the waist down, 14) 

toileting, and 15) grooming. We summed the number of domains for which any type of 

assistance was needed (1 = assistance needed; 0 = no assistance needed) to generate a 

summary score (0–15) with higher scores indicating a greater number of daily activities 

requiring some form of help from caregivers. Prior studies have indicated that the number of 

functional limitations is strongly associated with family out-of-pocket expenditures and 

financial strain versus the level of dependence or other measures of function [3, 4, 29, 31, 

30].

2.2.3 Time Caregiving—Caregivers were asked to report the amount of time they spend 

on a typical day providing assistance to the PwD for tasks such as toileting, eating, dressing, 

grooming, walking and bathing (i.e., activities of daily living [ADLs]). In a separate 

question, caregivers were asked to report the amount of time they spend on a typical day 

providing assistance for tasks such as shopping, food preparation, housekeeping, laundry, 

transportation, taking medications, and managing financial matters (i.e., instrumental 

activities of daily living [IADLs]).

For each caregiver, we created a measure of total hours caregiving in a day (time caregiving 

for ADLs + time caregiving for IADLs). We assumed a caregiver could not provide >16 

hours of total caregiving in a day (41 caregivers were top coded at providing 16 hours of 

care) [34]. Time spent providing care has been associated with caregiver burden and nursing 

home placement [35, 36].

2.2.4 Covariates—Demographic variables were captured for the PwD and their 

caregiver. For parsimony, we selected those demographic variables that we believed, 

conceptually and based on prior empirical evaluations, would most likely confound the 

relationship between WTP and dementia clinical features and time spent providing informal 

care. Specifically, we included demographic variables for the caregiver that include age at 

baseline, educational attainment (0 = less than college; 1 = completed college), race (0 = 

White; 1 = African American; 2 = Other), the relationship to the PwD (0 = spouse; 1 = child; 

2 = other), degree of financial difficulty encountered when paying for necessities (0 = no 

difficulty; 1= not very difficult, somewhat difficult, or very difficult), and employment status 

(0 = not employed; 1 = employed). Variables for the PwD included age at baseline, if the 

person lived alone (0 = lives with others; 1 = lives alone), and their gender (0 = male; 1 = 

female).

2.3 Statistical Analysis

We descriptively evaluated the sample stratified by amount WTP (do not know/refused, 

WTP $0, and WTP>$0). Five respondents indicated insurance would pay for the 

intervention and these individuals were coded as don’t know/refused. Categorical variables 

were compared between the three groups using χ2 test and continuous variables were 

evaluated using one-way analysis of variance.

We estimated regression models to determine adjusted mean session WTP and to find the 

association between WTP, dementia clinical features, and time caregiving. We used a two-

part model to account for the large proportion of caregivers who indicated they were WTP 
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$0 (36%) compared to WTP >$0 (64%). In the first part, we estimated a logistic regression 

in which the outcome represented if a caregiver was WTP >$0 (0 = WTP $0; 1 = WTP >$0). 

In the second part, we estimated a generalized linear model (log link and Gamma 

distribution) in which the outcome represented the amount a respondent was WTP among 

those WTP >$0. We chose to use a log link and Gamma distribution after evaluation of the 

baseline data and testing the functional form of candidate models. For each covariate, we 

evaluated the independent marginal effects from each part of the model (i.e., marginal effects 

in part 1 and marginal effects in part 2). We also evaluated the joint marginal effects which 

account for combined effects from the first and second parts of the model.

We excluded 13 dyads who had missing data on the variables of interest. We also excluded 

the first 11 randomized dyads as we implemented the WTP question after they completed 

the baseline interview. There were differences between those excluded due to missing data, 

those excluded due to not being asked the WTP questions, and those included in analyses in 

terms of race and the relationship between the dyads (eTable 1). On all other variables there 

were no differences between those included/excluded. All analyses were conducted in Stata 

14.2.

3 RESULTS

3.1 Sample Statistics

Of the 250 dyads enrolled in the trial, 226 (90%) had complete data on the variables of 

interest and were included in our analyses. Among the 226 included, 26 (11%) caregivers 

did not know/refused to provide a WTP value, 72 (32%) caregivers were WTP $0, and 128 

(57%) caregivers were WTP >$0 (Table 1). On all demographic variables, except for age, 

education and race, there were no significant differences between those who reported do not 

know/refused, WTP $0, and WTP >$0. Older caregivers were more likely to indicate they 

did not know how much they were WTP. Those with at least a college education were more 

likely to indicate they were WTP>$0 than those with less education, and White caregivers 

were more likely to be WTP>$0 than African American or other minority racial group 

caregivers.

3.2 Unadjusted/Adjusted Willingness to Pay

Among all those who provided a WTP value (WTP $0 and WTP >$0; n=200) mean 

unadjusted WTP was $36.54/session (SD = 83.56) or $292.321 (SD = 668.48) for 8-sessions 

over 3 months. Mean adjusted WTP (obtained from the two-part model) was $36.00 (95% 

CI: $26.73, $45.27) a session or $288.00 (95% CI: $213.82, $362.18) for 8-sessions over 3 

months.

3.3 Association between Willingness to Pay and Dementia Clinical Features and Hours 
Providing Informal Care

In the first part of the two-part model (i.e., logistic regression), no clinical feature (cognition, 

function, or behavior) was significantly associated with WTP >$0 (Table 2). In addition, 

hours of informal caregiving were not associated with WTP >$0 (eTable 2 for independent 
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marginal effects). Not completing college and not being White (i.e., African American or 

other minority group) were associated with a lower probability of WTP >$0.

In the second part of the two-part model (i.e., WTP among those WTP >$0), no clinical 

feature was associated with the amount a caregiver was WTP (Table 2). Yet, one-additional 

hour of providing assistance for ADLs and IADLs was associated with a $2.74 (95% CI: 

$0.85, $4.64) increase in the amount caregivers were WTP per session (eTable 2 for 
independent marginal effects). In addition, not completing college and being employed 

were associated with a lower WTP.

In the combined model (i.e., joint marginal effects of Part 1 and Part 2), the clinical features 

were not significantly associated with the amount a caregiver was WTP. Time spent 

providing informal care was significantly associated with the amount a caregiver was WTP. 

Specifically, one-additional hour of providing ADL and IADL assistance was associated 

with a $1.64 (95% CI: $0.23, $3.04) increase in WTP per session. Mean WTP per session 

increased as hours providing ADL/IADL assistance by family caregivers increased (eFigure 

1A). However, the effect of an additional hour of caregiving on per session WTP was not 

constant (eFigure 1B). After the 12th hour of caregiving an additional hour of providing care 

(e.g., a change from providing 12 to 13 hours of care) was not significantly associated with 

an increase in WTP per session. Finally, caregivers who were college educated, White 

(compared to African American), and not working were WTP more.

4 DISCUSSION

We used baseline data from the Dementia Behavior Study to estimate caregivers’ WTP for 

an in-home program designed to reduce behavioral symptoms and caregiver stress. To our 

knowledge, this is the first attempt to estimate the total amount caregivers are WTP for a 

nondrug dementia support intervention in relation to time spent providing ADL/IADL 

assistance. Our results contribute to a growing body of evidence of the value of caregiver 

support programs for older adults and our findings explicitly demonstrate that caregivers 

want support programs [23, 25, 37].

The 8-session (over 3 months) mean WTP of $288.00 (95% CI: $213.82, $362.18) is less 

than the average cost of delivering many similar nondrug dementia interventions [38–40]. 

For example, the TAP intervention was estimated to cost $941 to deliver over 4 months [16]. 

In our current study, caregivers identified their WTP prior to any exposure to the 

intervention or an understanding of its potential benefits. Even with a limited comprehension 

of the program and with no exposure to it, caregivers expressed support for the program in 

this WTP study. Prior empirical evaluations have found that caregivers value the benefits 

associated with nondrug dementia interventions [27, 25, 19]. Thus, it is possible that once 

exposed to the benefits of TAP or other interventions, a caregiver’s WTP might increase. 

Our current WTP evaluation is focused on understanding WTP for the total cost of 

purchasing the program and provides insight into an intervention’s affordability from the 

family perspective. Our approach is similar to how caregivers would encounter the 

marketing for a program in the real world.
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The discrepancy between the value caregivers place on the benefit of a nondrug intervention 

and the amount they are WTP for the total program may be explained by several factors. 

When evaluating WTP, caregivers implicitly account for their own financial situation, so 

caregivers may want and value the proposed intervention beyond which they can afford [37]. 

Our future evaluation of caregiver WTP for nondrug programs will explore the amount 

caregivers are WTP regardless of their personal financial constraint [41]. Caregivers already 

bear the largest financial burden of dementia so they may have limited funds to pay for 

additional services [6]. Although the coefficient for financial security was not significant, 

caregivers in our sample reported high levels of financial insecurity with 54% of those WTP 

$0 and 44% of those WTP>$0 self-reporting financial strain, respectively. However, our 

measure of financial security is likely too general. In Loh et al’s evaluation of WTP for 

home and community-based services, household income was strongly associated with WTP 

(i.e., more income resulted in WTP more) [37].

While caregivers value the benefits derived from nondrug dementia interventions [27, 16], 

the results from the current study indicate that they may not be able to afford the total cost of 

such programs. This represents an opportunity for innovative policy that can help caregivers, 

the largest payers of dementia care, access programs they want/value but cannot afford [6]. 

Many caregivers believe that support programs should be paid for by health insurance. Five 

of the caregivers in our study, unprompted by the question or response stem, indicated that 

these interventions should be covered by insurance. In Schulz et al’s study of caregivers’ 

WTP for personal care technologies, 54% of caregivers indicated that government should 

pay half the cost [23]. Based on the need from caregivers for supportive interventions, a 

payer (e.g., Medicare) should reimburse, either in part or full, for proven nondrug dementia 

programs that yield outcomes of value to families.

Nevertheless, most caregivers were WTP >$0, and the average WTP reflects amounts in the 

range of typical medical co-payments. Also, on average, caregivers were WTP more as time 

spent providing care increased. However, this relationship ceased after the 12th hour of 

caregiving. Although the exact reason for this relationship is unknown, this may be due to 

caregiving saturation. With a maximum of 16 hours of caregiving in a day, providing ≥12 

hours of informal care represents >75% of time in a day providing care. Thus, there may be 

little difference, from the caregiver’s perspective, of providing 13 hours of care compared to 

12. A change from 12 to 13 hours caregiving represents an 8% increase in time caregiving. 

In contrast, a change in one-hour caregiving, when a caregiver is providing <12 hours of care 

in a day, represents a more dramatic shift in time allocation. For example, a change from 4 to 

5 hours caregiving represents a 25% increase in time caregiving.

While the clinical features of dementia (cognition, function, and behavioral symptoms) are 

strong predictors of expenditures, they were not predictors of WTP [3, 4, 29–31]. This 

finding is noteworthy as the clinical features, especially function and behavior, are also 

drivers of time needed to provide care. However, it appears that caregivers are more 

concerned about the time they spend providing assistance with daily function than the 

presentation of symptoms or level of impairment. Future qualitative evaluations are needed 

to further understand how caregivers interpret the WTP question stem and to understand the 

components of support programs caregivers most value.
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Being employed was associated with caregivers WTP less. The reason for this finding is not 

entirely clear as employed caregivers may have more income to spend on services. However, 

working caregivers, compared to nonworking caregivers, potentially have less interaction 

with the PwD and/or time for coordinating or participating in home-based services. For 

working caregivers, who in our study were generally younger and more likely to be an adult 

child (results not presented), being able to go to work could serve as valuable respite. Thus, 

working caregivers may perceive less of a need for dementia care skills. Nonworking 

caregivers are potentially WTP more for skills because they may have more interaction with 

the PwD and consequently they place a greater value on reducing time caregiving.

Our study has several limitations. First, our sample was drawn from a randomized trial that 

enrolled families who were actively managing ≥1 challenging behavioral symptoms. Given 

the study inclusion/exclusion criteria, our sample may not be generalizable to other caregiver 

populations who may not have wanted to volunteer for a clinical trial or who were not caring 

for PwD with behavioral symptoms. Second, we asked caregivers how much they were WTP 

but not how much they would be able to actually pay. As noted above, there may be 

discrepancies between the amount caregivers can and would pay. Third, while our question 

stem explained the hypothetical intervention, caregivers responded to this question prior to 

having direct experience with the intervention so that the program and its potential benefits 

still remained abstract. Unlike a drug, understanding how a nondrug intervention “works” 

and its potential benefits can be challenging to convey in a WTP scenario. However, the 

context in which caregivers responded is similar to real world contexts in which caregivers 

may be presented with a brief description of a program prior to enrolling and paying for it. 

Fourth, we did not ask respondents if they support the intervention prior to assessing WTP. 

Such a question, irrespective of WTP, can prevent participants from inflating their WTP 

responses as a means of expressing support for a program. Related, our results should be 

interpreted as an individual’s stated preference. Stated preference may differ from observed 

or actual preferences (i.e., a caregiver may state they will purchase the intervention but when 

faced with the actual option to buy the intervention they decide not to). Furthermore, 

responses could be biased due to an anchoring effect associated with a payment card 

approach. Fifth, to minimize response burden we asked caregivers the amount they were 

WTP per session for up to an 8-session program that occurs over 3 months. We then 

extrapolated WTP per session to determine WTP for the entire program (8-sessions in total). 

When thinking about WTP per session respondents may not have actually thought about 

WTP in the context of total costs. Finally, while our model controls for the degree of 

financial difficulty encountered when paying for necessitates, as noted above a stronger 

predictor would be a participant’s income. We were unable to control for income because it 

was not captured during the baseline interview.

5 Conclusion

In conclusion, in this study, most dementia caregivers valued and wanted an in-home 

program that provided skills to address challenging behavioral symptoms of PwD and stress 

reduction techniques. On average caregivers were WTP $36.00 (95% CI: $26.73, $45.27) 

per session for 8-sessions over 3 months or a total of $288.00. While dementia related 

clinical features were not associated with WTP, more time caregiving was associated with an 
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increase in the probability of WTP >$0 and the amount a caregiver was WTP. More time 

spent providing hands-on care with ADLs/IADLs appears to trigger greater WTP or 

demand, reflecting the burden caregivers experience with assisting with everyday activities 

of living and functional decline. Given the increasing economic and social burden of 

dementia, it is time for policymakers to seriously consider payment models for nondrug 

programs.
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Key Points for Decision Makers

• Most caregivers of persons with dementia value nondrug support programs 

that provide tailored strategies to manage behavioral symptoms and stress.

• The more time caregivers spend providing care for daily activities the more 

they are willing to pay for supportive interventions.
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Figure 1. Willingness-to-pay question stem
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The willingness-to-pay question stem was read to the caregiver. If a respondent asked for 

more information, interviewers indicated that the individual sessions generally lasted for an 

hour. Caregivers were presented with a sheet on which dollar values were listed as a guide, 

and interviewers reinforced that any answer was acceptable as denoted by the ‘Other’ 

selection.
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