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Abstract

Research on home-based long-term care has centered almost solely on the costs; there has been 

very little, if any, attention paid to the relative benefits. This study exploits the randomization built 

into the Cash and Counseling Demonstration and Evaluation program that directly impacted the 

likelihood of having family involved in home care delivery. Randomization in the trial is used as 

an instrumental variable for family involvement in care, resulting in a causal estimate of the effect 

of changing the combination of home health care providers on health care utilization and health 

outcomes of the beneficiary. We find that some family involvement in home-based care 

significantly decreases health care utilization: lower likelihood of ER use, Medicaid-financed 

inpatient days, any Medicaid hospital expenditures and fewer months with Medicaid-paid inpatient 

use. We find that individuals who have some family involved in home-based care are less likely to 

have several adverse health outcomes within the first 9 months of the trial, including lower 

prevalence of infections, bedsores, or shortness of breath, suggesting that the lower utilization may 

be due to better health outcomes.
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Introduction

Well-known demographic trends point to an increasing need for health care services in 

coming decades, especially among individuals with long-term care (LTC) needs (CDC 

2003).1 How best to meet this need should depend on an assessment of the costs and 

benefits of each potential source and type of care, but the current evidence base is sparse.

The costs of home-based LTC are substantial. Genworth (2016) reports that median annual 

costs range from $17,680 for adult day care to $46,333 for a full-time (40 hour/week) home 

health aide. From a narrow perspective of public payment, informal care is a vastly cheaper 

alternative, since it is provided “for free” by family and friends. However, researchers have 

pointed out that from a societal perspective, unpaid care incurs substantial costs, once one 

includes the labor market and health effects on the care providers themselves (recent 

examples include Van Houtven, Coe, and Skira 2013; Skira 2015; Ciccarelli and Soest 2018; 

Coe, Skira, and Larson 2018). Indeed, Skira (2015) and Coe, Skira, and Larson (2018) 

estimate the welfare costs of informal care to be roughly equivalent to the cost of a nursing 

home.

In contrast to costs, we know little about the relative benefit of home care based on the type 

of home-based care provider. The benefits of each type of care are largely inferred indirectly 

from studies of cost offsets between unpaid care and paid formal care. Many studies have 

shown that unpaid family care is a net substitute for paid home care (for example, Hanaoka 

and Norton 2008; Van Houtven and Norton 2004; Greene 1983; Bonsang 2009; Bolin, 

Lindgren, and Lundborg 2008).2 One exception is recent work by Barnay and Juin (2016), 

who find that informal care and formal care are complements in France, where each type of 

care impacts mental health differentially.

Theoretically, the marginal benefit of family care on the care recipient’s outcomes and costs 

is ambiguous. Formal home care is provided by trained staff, while family and friends are 

largely untrained, so it is possible that the care recipient experiences worse outcomes with 

family care. On the other hand, family and friends likely have a stronger personal connection 

to the care recipient and may provide more diligent, reliable care, with less loss of 

information across care episodes than formal home care. David and Kim (2018) find that 

handoffs between formal home care workers increase hospital readmissions. Family may 

also be less able to be objective about care needs and may disagree with formal caregivers, 

which could lead to friction and either underuse or overuse of inpatient care when both types 

of care are used together. Ultimately, the net marginal benefit of family care remains an 

empirical question.

1Long-term care is generally defined as the need for ongoing assistance due to functional or cognitive impairment, the risks of which 
increase with age.
2For example, (Hanaoka and Norton 2008; Van Houtven and Norton 2004; Greene 1983; Bonsang 2009; Bolin, Lindgren, and 
Lundborg 2008).
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One empirical problem that researchers face when assessing the relative benefits of family 

care is that the care provision is not random, and is likely correlated with unobserved or ill-

measured factors, such as the health of the care recipient. In order to surmount the 

endogeneity problem, we use a unique setting that randomized Medicaid LTC recipients to 

one of two arms of care as part of the Cash and Counseling Demonstration and Evaluation 

program (CCDE). The control group had access to the default Medicaid home care: 

receiving care from a Medicaid-certified agency (hereafter called agency care), and unpaid 

family care. The treatment group received an allowance that could be used to pay for agency 

care and/or pay for care from family and friends (paid family care). The CCDE provides a 

vehicle for pseudo-randomization of the combination of care providers among beneficiaries 

eligible for Medicaid home care services because being randomized into the treatment group 

encouraged family to be involved in care. This randomization has previously been shown to 

strongly predict subsequent use of home-based care (Guo, Konetzka, and Manning 2015; 

Leibner and Lockwood 2013; Lieber and Lockwood 2018). No one has yet used this 

randomized trial to examine outcomes based on who provides the home-based care.

Another empirical issue with assessing the relative benefits of home-based care by type of 

care provider is identifying the proper outcome measures. While nursing homes and home 

care agencies are mandated to report uniform clinical data in order to assess patient 

outcomes, these measures are not required and generally unavailable for those receiving 

family care. There is largely no regulation, no assessment of family caregiver skill, no 

certification, and yet there is very likely heterogeneity in the skill required and the skill 

provided. Historically, the only measure of the benefit of unpaid care was adequacy, i.e. 

whether or not the care needs are routinely satisfied (Morrow-Howell, Proctor, and Rosario 

2001; Morrow-Howell, Proctor, and Dore 1998; Skinner et al. 1999). While this measure can 

identify unmet needs in the community, it is quite limited in terms of assessing benefits. 

Data about the health care utilization and cost are difficult to interpret without additional 

information about underlying health. For example, a decrease in utilization could be due to 

improved health or to substandard home care delaying necessary hospital treatments. We use 

a combination of claims-based utilization data and six self-reported health indicators to 

measure the relative benefits of family involvement in home care and to help put any 

measured effect on utilization into context.

We contribute to the broader literature on LTC financing and outcomes by providing the first 

rigorous causal estimates of the benefits of changing the combination of care providers 

involved in home care. Overall, we assess the marginal impact of having some family 

involvement in home health care on patient health care utilization, the relative financial 

impact on the Medicaid program, and patient health outcomes. Section 1 details Medicaid 

LTC coverage and the CCDE program. Section 2 describes our data and our sample while 

Section 3 details our methodology. Section 4 provides the results while section 5 discusses 

the generalizability of our findings. Section 6 concludes that payment-induced family care 

leads to substantial decreases in hospital utilization and better patient self-assessed health 

within 9 months after randomization.
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1. Long-Term Care in the US and the CCDE program

Medicare, the health insurance program for the elderly (65+), explicitly does not cover LTC, 

only acute and post-acute care. Instead, the US relies heavily on Medicaid, the health 

insurance program for the poor, for LTC. Medicaid finances half of all LTC in the U.S. 

(Reaves and Musumeci 2015), and is relatively generous – it covers institutional and home-

based care, which can include both home health (care delivered by aides or therapists) and 

personal care. However, Medicaid coverage is limited to low-resource populations. In 2013, 

almost 3 million beneficiaries received home health, personal care, or home and community-

based waiver services, with expenditures totaling $56.5 billion or just about $18,870 per 

beneficiary (Ng et al. 2016). Since Medicaid covers both LTC and acute care, it can 

internalize cost-offsets between the two insured risks.

The CCDE was designed to assess how a more flexible consumer-directed manner of 

receiving Medicaid home care services affected Medicaid service use and cost (Dale and 

Brown 2007). The three-state (Arkansas, New Jersey, Florida) demonstration enrolled 

Medicaid beneficiaries already assessed for or receiving home care who volunteered for the 

CCDE program and consented to randomization (Doty, Mahoney, and Simon-Rusinowitz 

2007). Enrollment occurred from December 1998 through July 2002. While the overall 

CCDE evaluation included 24 months of follow-up, we use only the 9-month follow-up data 

because it includes the family care variable in relation to outcomes of interest.3

The CCDE used a randomized experimental design to assess the effects of Cash and 

Counseling on the well-being of consumers and on their caregivers. After completing a 

baseline interview, half of the CCDE enrollees were assigned to the control group, where 

they received the standard Medicaid home care services secured through the traditional 

agency-based model. These services could be provided by Medicaid-contracted state-

licensed home health care agencies, who agree to additional levels of regulation in order to 

serve the Medicaid community. The other half were randomized into the treatment group, 

where, instead of in-kind benefits, they received a monthly allowance equal to the amount 

Medicaid would have paid for their home care under the traditional model.4 Recipients 

could use this allowance in the way they deemed best to meet their care needs: hiring agency 

care; hiring non-agency workers (including family members) directly; and purchasing 

selected care-related goods and services. Individuals randomly assigned to the treatment 

group were more likely to use family care after randomization than those in the control 

group, who could use Medicaid money only to pay for agency care (See Table 2). In 

addition, the treatment group was eligible for counseling services which was designed to 

provide oversight to the program to make sure that every purchase with the Medicaid 

allowance was for home-care-related qualified goods and services. The original evaluation 

found the counseling to be very successful, with little to no fraud or abuse of funds found 

(Schore, Foster, and Phillips 2007).

3See Figure 1 for a timeline of the CCDE experiment and data used in this study.
4The CCDE program was authorized through a section 1115 waiver, and thus was subject to the Center for Medicaid and Medicare 
Services (CMS)’s budget-neutrality condition on Home and Community Based Services (HCBS). Therefore, the allowance received 
by individuals in the treatment group was set so that the expected cost per recipient was the same as if they were in the control group.
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This paper is not evaluating the CCDE itself, which has been widely studied. Instead, we are 

taking advantage of the rare opportunity of the CCDE’s randomized controlled study design 

to answer a different question which has not yet been addressed. The CCDE randomized 

assignment caused individuals to use a different combination of care providers to meet their 

home health care needs, for reasons that are orthogonal to their baseline health and other 

characteristics. The randomization thus addresses the endogeneity of the choice of LTC 

providers and allows us to estimate the benefits of family involvement in care when formal 

home health is being provided.

2. Data and Measurement

2.1 Data.

The primary data sources for this project include 1998–2003 Medicaid claims data for adult 

enrollees of the CCDE program, the baseline CCDE survey, and a 9-month follow-up CCDE 

survey.

2.2 Sample.

The original randomization included 5,555 participants; 2774 randomized to the treatment 

and 2781 randomized to the control group. 90 percent of each group remained covered by 

Medicaid during the 12-month follow-up period; 6 percent died and 4 percent lost Medicaid 

eligibility. We limit the study to those continuously enrolled in Medicaid so we have a 

consistent time period in which to measure the outcomes. We also limit the sample to the 

individuals who answered the 9-month follow-up survey, and answered the specific 

questions allowing us to assess whether the home health care team included family 

members, cutting 90 people from the dataset.5 Finally, we eliminate 30 people who did not 

receive any formal home care during this time period, to make sure we are not comparing 

receiving home care versus no care. Our final sample is 4,888 individuals.

2.3 Outcome Measures.

The dependent variables of interest are hospital utilization and nominal costs covered by 

Medicaid, derived from the Medicaid claims data at 9-months post-randomization, and self-

reported health outcomes from the 9-month follow-up survey. The hospital utilization 

measures we examine include: any emergency room use; any hospital inpatient days; the 

number of inpatient hospital days. These outcomes are of particular interest because 

inpatient care is expensive, and there is growing attention to inpatient admissions, 

readmissions, and emergency room admissions in the US and all OECD countries (Berchet 

2015). While utilization measures are not payer-specific and therefore should capture all 

utilization, in terms of our cost-related outcomes, we adopt the perspective of the Medicaid 

program and examine Medicaid reimbursed costs. Besides being dictated by data availability 

(as we have no data on Medicare or private spending), focusing on Medicaid spending is 

critical because Medicaid is a major player in the home care market, especially to address 

5Tests on baseline variables comparing the treatment arms suggest that the additional sample inclusion criteria do not introduce 
statistically significant selection bias at a 10 percent significant level based on observed variables. 94% of pre-randomization attributes 
were not significantly different across the treatment and control groups, after final inclusion restrictions, at a 5 percent significant 
level.
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chronic LTC needs. We use “costs” to refer to costs to (or spending by) the Medicaid 

program. The costs measures include any Medicaid inpatient spending, the number of 

months with Medicaid inpatient spending, and the total Medicaid inpatient expenditure. As 

an additional robustness check on our main outcomes, we examine risk of hospitalization 

over 9 months and 24 months, to provide context to any findings that hospital costs or 

utilization are different by whether family is involved.

There are 6 binary health outcomes measures in the 9-month survey. First, care recipients 

can indicate if their current health is poor relative to their peers. Second, we know if two 

types of infections have occurred since the baseline interview: urinary tract infections and 

respiratory infections, the two most common infections among the disabled elderly (Rowe 

and Juthani-Mehta 2013). Finally, we have three indicators of the presence or worsening of 

three conditions: bedsores, muscle contractures, and shortness of breath.

2.4 Explanatory Variables.

The key explanatory variable is an indicator for family involvement in home care provision.. 

We focus on the extensive margin and define an indicator variable for family involvement in 

home care as having either unpaid care or indicating that any of the Medicaid payments 

went to related individuals.6 The receipt of unpaid care in the baseline period is consistent 

between the treatment and control groups; 88 percent of the control group and 87 percent of 

the treatment group received unpaid care. After randomization, the treatment group was 

allowed to use Medicaid dollars to pay family members, and 45 percent of the treatment 

group did so. This treatment increased family involvement in care from 87 to 94.3 percent in 

the treatment group while it was relatively stable at 89.5 percent in the control group.

While claims data typically have limited demographic information, we are able to use the 

baseline survey data, measured before randomization, as additional controls. These measures 

include demographics, baseline health and health spending, and baseline unpaid care 

received.

3. Analytic approach

We estimate two models based on the care recipient outcome of interest: probits for binary 

outcomes; two-part models for expenditures.

3.1. Utilization and Expenditure Models.

This study uses a two-part model (2PM) to estimate the impact of having family 

involvement in care on inpatient care use and spending, given the size of the zero-mass and 

skewed distribution of the outcome variables.7 The first part of the 2PM estimates the risk of 

any inpatient care use, or the probability of positive Medicaid inpatient care expenditures 

using a logit model, while the second part estimates the inpatient care days or the amount of 

6Although we have data on the total hours of home care, total hours paid and total hours unpaid care, we do not have total hours 
separated by family vs agency care which would allow us to model the intensity of family care.
7We conducted a series of goodness of fit tests, and the two-part models do not appear to have significant specification errors (Hosmer 
1989; Pregibon 1980).
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Medicaid costs conditional on having any. Both parts are conditional on observed 

characteristics.

Specifically, we estimate the first part of the two-part model as:

Pr Yi, t + 9 > 0|FC, X, σ = logit−1 α + β1FCi, t + 9 + β2Xi, t + σi (1)

where Y is the outcome of interest – emergency room days, inpatient length of stay, or 

inpatient spending. In the first part of the model we are estimating the probability of Y>0, 

conditional on the controls, under the assumption of a standard logistic distribution of the 

error term. The independent variables include FCi,t+9 as an indicator of whether family was 

involved in care received by patient i, as measured at (t+9), month 9 after randomization. Xi,t 

is a vector of individual demographic and socioeconomic variables, including gender, race 

(black or other race; white is reference), ethnicity (not Hispanic is reference), age measured 

in ranges (18–64 and age 80 and above, 65–79 is reference), marital status at baseline, two 

types of unpaid care received at baseline (transportation, house or community activities), and 

a set of pre-randomization health status variables, all measured at baseline. σi is a state fixed 

effect.

The second part of the model estimates the expenditure and utilization among individuals 

with any utilization of that type:

Yi, t + 9 = α + β1FCi, t + 9 + β2Xi,t + σi + πi, t + 9 (2)

where Y is the continuous outcome variable of interest – inpatient length of stay, months 

with inpatient spending, or total inpatient spending, and the controls are as stated above. The 

expenditures and utilization among those with any inpatient care were right-skewed. To take 

this issue into account in the second part and avoid the potential bias problems in 

retransformation, generalized linear models (GLM) (McCullagh and Nelder 1989) are used 

and specified with log link and Gamma family based on a series of model specification tests.

3.2 Emergency Room Use and Patient Outcome Models.

All six measures of patient health are binary outcomes. Additionally, we have an indicator 

for the use of an emergency room. For these outcomes we estimate a probit of the following 

form:

Pr(Yi, t + 9 > 0) = Φ α + β1FCi, t + 9 + β2Xi,t + σi (3)

where Yi is the binary outcome of interest – one of the six health outcome of individual i 
measured 9 months after randomization or the use of the emergency room. All controls are 

as defined above.
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3.4 Endogeneity and instrumental variable(IV) approach.

As noted earlier, there are several major sources of potential endogeneity that need to be 

considered when estimating the causal effect of using family care on acute care use, costs, 

and health outcomes. To obtain consistent estimates, we use an IV approach. Random 

assignment into the treatment group serves as our instrument for having family involved in 

the home care received. Thus, conditional on assumptions of the IV model, we identify the 

causal effects of interest among individuals who were induced to use some family care as a 

result of being in the treatment group of the CCDE. We use a two-stage residual inclusion 

(2SRI) technique, the preferred approach when using nonlinear models (Terza, Basu, and 

Rathouz 2008). The first-stage residual based on all analysis observations is calculated from 

a probit regression of having family involvement in home care on CCDE treatment status:

Pr(FCi, t + 9 > 0) = Φ α + β1Treatmenti + β2Xi,t + σi + εi,t (4)

where FC, M, X, and σ are as defined above. Treatment is an indicator for being randomly 

assigned to the treatment group as part of the CCDE project. For binary outcomes, the 

second stage model augments equation (3) with the predicted residual from the first stage 

(equation 4). For the utilization and expenditure models, the predicted residual is included in 

both parts of the 2PM. Marginal effects are calculated as the derivative of the response with 

respect to the variable of interest average across the sample, or the average marginal effect 

(AME). The 95% confidence intervals of the marginal effects from recombined models are 

obtained via 1,000 nonparametric bootstrap replicates on the whole analysis sample using 

the percentile method (Efron 1979). In addition, we adjust the significance for multiple 

hypothesis testing using Benjamini and Hochberg (1995) adjusted q-values (Anderson 

2008).

IV estimates should be interpreted as local average treatment effects. That is, the estimate is 

derived from observations in which the instrument causes exogenous changes in behavior 

(“compliers”) and may not be applicable to all observations. In our case, the IV estimate is 

derived from observations where family care was used because the individual was in the 

treatment arm of the CCDE experiment and thus was allowed to pay family members, but 

would not have been used had the individual been assigned to the control group. This might 

be the case, for example, if the payment allowed a family caregiver to allocate time to 

caregiving that would not have been possible in the absence of payment, perhaps due to 

competing work demands (He and McHenry 2016).

4. Results

4.1 Descriptive Results.

Table 1 presents the prevalence of individual characteristics measured at baseline. Column 1 

is for the full sample; columns 2 and 3 present the descriptive statistics for individuals 

receiving family care and those not receiving any family care, with column 4 presenting the 

Pearson tests of the differences between these two groups. Columns 5 and 6 present the 

descriptive statistics based on the randomized treatment; the CCDE control group and 
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treatment group respectively. The seventh and final column presents the significance of the 

Pearson test of the differences in the mean between the treatment and control groups.

The baseline characteristics are as expected, given the eligibility criteria for the CCDE. 

Almost 71 percent of the population is female and over half of the population is over the age 

of 65. Eighty-five percent are unmarried. Approximately one-third of the population is from 

each of the three states participating in the CCDE. 29 percent of the population is African-

American; 21 percent is Hispanic. The majority are already receiving some sort of unpaid 

help at baseline, ranging from 61 percent getting help with transportation needs to 83 

percent receiving assistance with household or community activities.

Since individuals had to be eligible to receive Medicaid home care already to qualify for the 

program, the health care needs are relatively high. Cardiovascular problems are prevalent, 

reported by over one-quarter of the population. Almost one in six reports a musculoskeletal 

issue.

There are considerable differences between the population receiving family care and those 

who are not at baseline, consistent with endogeneity concerns. Those receiving family care 

are older, more likely to be married, and more likely to be receiving unpaid help. There are 

also differences in the disease composition of the groups, with those receiving family care 

being less likely to have skeletal problems, cancer, hematological issues, and psychiatric 

problems.

Importantly, illustrating that the original random assignment was successful, columns 5 and 

6 highlight the improved balance in the potential confounders using the randomized 

treatment status. We include all of these baseline measures in the models as controls.

Table 2 presents the averages of the outcome variables measured 9 months after 

randomization, by treatment status. The control group has slightly higher utilization for four 

out of the five utilization outcome measures, although none is statistically different. The 

control group reports worse health outcomes across the board, and significant differences are 

found in four out of the six outcomes: urinary tract infections, bedsores, contractures, and 

shortness of breath.

4.2 Instrument validity.

In order to be a valid instrument, randomization into the treatment group must be correlated 

with the receipt of family care. Table 2 shows that it is true in the unadjusted means; the 

treatment group is more likely to have family involved in home care (94.3 percent) than the 

control group (89.5 percent). In the regression analysis, individuals in the treatment group 

were estimated to be 5.2 percentage points (p<0.01) more likely to have family involved in 

home care than those in the control group. The Chi-squared statistic is 47.48 and significant 

at the < 0.01 level, comfortably passing the standard thresholds of 10 (Staiger and Stock 

1997) and 16 (Stock and Yogo 2005).

Another condition, albeit untestable, for our instrument to be valid is that it cannot be 

correlated with the error term in the cost, utilization, or health outcome equations. The main 

concern in this case is that we know among those treated in the CCDE program, there was 
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lower prevalence of unmet needs, higher spending on counseling, higher quality of life of 

caregivers, and higher Medicaid personal care costs and utilization, with no adverse health 

outcomes (Brown et al. 2007; Carlson et al. 2007). The pathways through which these 

effects were attained in the CCDE study are unclear – for example, these effects could be 

due to increased family involvement, the mechanism we study here, or due to increased 

agency and independence.

To consider mechanisms, it is useful to examine how CCDE consumers spent their 

allowances. While the treatment group could spend their Medicaid allowances in a variety of 

ways, the vast majority (80–90 percent) hired workers (Brown et al. 2007); few modified 

homes (2–10 percent) and even fewer modified cars (1 percent) (Carlson et al. 2007). While 

the treatment group received more paid personal assistance, unpaid care hours were lower, 

and thus the treatment and control groups received roughly the same total hours of care 

(Brown et al. 2007). Together, these factors suggest that a primary mechanism of the 

intervention was changing who provided care and whether that care was paid or unpaid.

The CCDE required that the treatment group create a care plan and allowance spending plan 

as part of their counseling services and to use fiscal agency services to make sure that their 

expenditures qualified for Medicaid coverage. Less than half of the consumers took 

advantage of other types of counseling services, such as advice about recruiting workers 

(Brown et al. 2007), suggesting that the bulk of the counseling money was spent teaching 

consumers about the program itself. These facts, and subsequent validity checks in Section 

5.1, help alleviate concerns that there are other mechanisms through with the CCDE acts.

4.3 Main results.

In models that do not control for selection (naïve models), we find that there is a modest 

negative effect of having family involved in care on all utilization and spending measures. 

These results suggest that having family involved in care is associated with a 4 and 8 

percentage point lower likelihood of using the ER and hospital, respectively, 2 fewer days in 

the hospital over 9 months, and $296 less in Medicaid spending over 9 months (p<0.10) 

(Panel A, Table 3). They are also healthier on four out of six health measures. This is 

consistent with individuals who have family involved in care being healthier than those who 

do not have family involvement.

The second set of columns (Panel B, Table 3) presents the reduced form results, essentially 

replicating the CCDE evaluation on our sample. Here we find that the CCDE intervention is 

correlated with lower utilization and better health, and the effect sizes are roughly half of 

that in the naïve model.

In the IV model, we find that family involvement in care decreases utilization, and increases 

health, with substantial effect sizes. Emergency room visits decrease by 28 percentage 

points, the likelihood of having an inpatient hospital stay decreases by 32 percentage points 

and decreases the likelihood of Medicaid spending on inpatient care by 37 percentage 

points. Overall, these utilization changes sum to $1604 saved in the Medicaid program over 

9 months, although the spending amount is not statistically significant. As is typical in IV 

models, we lose precision, and thus may not be able to detect small effects.
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The estimates also show that family care plays an important causal role in preserving health. 

Individuals who use family care as a result of being randomized to the treatment group are 

significantly less likely to have infections, bedsores, or shortness of breath 9 months after 

randomization.

5. Robustness and Generalizability

5.1 Checks of Instrument Validity.

The validity of our approach requires that the randomization to treatment only influence the 

outcomes through the induced family involvement in care. We conduct two tests for 

instrument validity.

We expect, based on the original CCDE evaluations, some differences between the treatment 

and control groups post-randomization (Carlson et al. 2007; Anderson et al. 2012; Foster, 

Dale, and Brown 2007). Table 4 shows the means outcomes that might be of concern, by 

treatment status. As anticipated, the treatment group spends significantly more Medicaid 

dollars on counseling than the control group. While the total number of home care hours is 

similar between the treatment and control arms in our sample (Brown et al. 2007), the 

treatment group receives more paid care and fewer unpaid hours of care than the control 

group, consistent with the intervention where individuals can pay family members. There are 

also some differences in spending on home health and skilled nursing facilities in the 

subsequent 9 months after randomization. Excluding these variables, as we have done so far, 

could introduce an omitted variable bias. Including them, as we do in this robustness check, 

runs the risk of introducing endogeneity bias. Our main results are stable to the inclusion of 

additional controls (Medicaid dollars spent on counseling, hospice care, home health, and 

skilled nursing facilities; total hours of care and percent of care hours that were paid8) 

(Table 5).

Second, since counseling is part of the treatment, we use the sub-sample without any family 

involvement in care to examine the impact of counseling on outcomes (Table 6). While this 

is not a random sub-sample, and the treatment was not randomized within this subsample, it 

allows us to shed light on the relationship between counseling and out outcomes of interest. 

In Panel A, we estimate the correlation between amount spent on counseling and outcomes. 

Other than a marginal (and positive) correlation with ER use, we find no relationship. Panel 

B presents the reduced form results for the subsample. We find no impact of the CCDE on 

this subsample, which suggests that more counseling alone is not conducive to better health. 

Finally, in Panel C, while being randomized into treatment is significantly associated with 

spending on counseling, that spending has no causal relationship on the outcomes of interest 

if the assumption of treatment being random is met within this subsample. These results 

support the validity of the instrument in identifying the effects of family care.

8The 9-month survey asked about the total hours of care provided in the previous two weeks for up to three visiting paid caregivers, 
three visiting unpaid caregivers, two live-in paid caregivers, and two live-in unpaid caregivers. We sum over all types and include the 
total paid hours, and the percent of hours of care received that were paid.
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5.2 Robustness Check using Hazard Model.

Having family involved in care might impact not only the amount of care received, but also 

the timing of such care. We estimate the impact of family care on the chance of being 

admitted to the hospital using a Cox proportional hazard model. This hazard analysis treats 

death, leaving the Medicaid program (after a year), and the end of CCDE program as 

random right-censoring events. We estimate this for the first 9 months after randomization, 

to be consistent with the rest of our outcomes, and 24 months after randomization, to see if 

the effect persists.

The hazard ratios indicate that having family involved in care lowers the likelihood of a 

hospital admission at both 9 and 24 months after randomization, complementing the main 

results. Table 7 indicates that for those with treatment-induced family involvement in care, 

the risk of hospitalization was one-fifth (one-third) of those in the control group over 9 

months (24 months).

5.3 Generalizability.

While the CCDE program provides the randomization necessary to achieve causal estimates, 

the potential tradeoff is loss in generalizability. The three-state sample might not represent 

the national Medicaid population well, or the participating population may not represent 

Medicaid home care users generally, because only a modest proportion (6% to 10%) of 

eligible adults voluntarily enrolled in the demonstration. In order to assess external validity 

of this study sample, we compare the CCDE analysis sample with the national Medicaid 

population of home and community-based service users in 2005 on several selected 

characteristics, as reported by Konetzka et al. (2012).

Table 8 presents this comparison on two samples, those age 65 and older (column 1) and the 

total population (column 2). One known non-comparability between the CCDE and the 

Medicaid HCBS total population is that the latter includes a small proportion of children 

with LTC needs, while the CCDE population only contains adults. In general, the mean 

years of age and the percentage of dually eligible are very similar between the two samples. 

However, the CCDE sample includes more women. There are also some discrepancies in 

racial characteristics, but it is unclear if these differences appear due to differences in 

categorization or reporting, since the CCDE sample has fewer people in the “other” or 

“missing” race categories. Overall, most characteristics of CCDE participants are similar to 

a broader population of Medicaid home care users.

6. Discussion

We find that using payment-induced family care decreases inpatient utilization and the 

likelihood of Medicaid spending on inpatient care. That is, on average, family involvement 

in home care is a substitute to hospital care. In addition, given that total hours of care 

received remained largely unchanged, this work suggests that substituting family care for 

some formal care could be beneficial. This is consistent with findings of Bonsang (2009), 

who finds that informal care is a complement to skilled home health care. In our study’s 
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context, it could be that the combination of informal and formal home care creates synergies 

between providers that lead to the net substitution for inpatient care.

To assess whether the overall marginal benefit of family care is positive, we also estimated 

the health impacts of family care to frame the benefits against the cost savings found in the 

inpatient setting. There are many ways in which hospital care decreases but health outcomes 

of participants are worse. For example, family care could be lower quality, could result in 

neglect or delay in meeting the care recipient’s needs (either due to a desire to maximize 

their payments or reluctance to admit that they need further assistance in providing care). In 

those cases, the welfare effects of decreased expenditures would be ambiguous, because 

lower spending could be offset by worse outcomes. On the other hand, it may also be that 

the presence of family caregivers in the hospital leads to the ability to discharge earlier from 

the hospital, but without any change in patient outcomes, which would make the use of 

family caregivers potentially welfare-enhancing for the participants. Our analysis of six 

measures of health taken 9 months after randomization indicate that payment-induced family 

care leads to sizable decreases in infection rates and development of bedsores and shortness 

of breath. We hypothesize that increased attention from family, which might also include 

more visits at “off-hours” or more frequent but shorter visits, could lead to the decrease in 

infections and bedsores. Shortness of breath is associated with many chronic conditions such 

as heart and lung diseases, and family attention may help with adherence to medication 

regimens that prevent exacerbations of such conditions. Together, these findings provide 

suggestive evidence that family involvement in care could both increase health of the patient 

while decreasing utilization and costs. Further exploration of the health benefits on more 

recent data with more health outcomes that are sensitive to home care is needed, as well as 

examination of the care recipients’ experience of care with and without family involved in 

care, an important patient-centered health outcome (Bergeson 2006; Epstein 2011).

Limitations of this study include its potential inability to generalize beyond the Medicaid 

population. However, as Medicare does not provide LTC and only 15 percent of the elderly 

hold private insurance, Medicaid is and likely will continue to be the primary payer of 

formal LTC in the US. While Medicaid pays for approximately one-half of LTC 

expenditures in the US, the findings from this population may not be generalizable to the 

home care population as a whole, especially affluent and private-pay home care markets. 

Further, the data from the CCDE are relatively old and have limitations. For example, 

measurement of effects is limited to the 9-month window after randomization, and available 

measures preclude examining the intensive margin of family care. Finally, our estimates are 

of the local average treatment effect and thus are applicable for households who have family 

that will provide care when paid to do so. This is a very policy-relevant parameter of interest 

as countries debate how to best meet their looming LTC demand at the lowest cost and as 

more proposals are introduced to financially support caregivers, but may not be informative 

about the quality of care provided by family when there is little ability to pay caregivers. For 

example, compliers may be more financially constrained than families who can provide care 

without financial incentives, or are simply more motivated by the payment. While we feel 

the strong identification stemming from re-use of the randomization to identify the causal 

relationship outweighs these drawbacks and our robustness checks reduce concern about 

several of these issues.
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Given current interest in shifting resources away from institutional care and into the home in 

the US and many OECD countries, our findings have important implications for policy. By 

summer 2019 the US must have a national caregiver strategy, according to the Recognize, 

Assist, Include, Support and Engage (RAISE) Family Caregivers Act, signed into law in 

January 2018, and based on the recommendation of the 2016 report from the National 

Academy of Sciences, Families Caring for an Aging America (National Academies of 

Sciences 2016; Wolff, Feder, and Schulz 2016; Jefferson 2018). The Our results indicate 

that, depending on the cost of the policies associated with the national caregiver strategy and 

any benefits to caregivers, policies to support family caregivers may hold promise in 

improving care recipient outcomes while holding down costs. It is also important to note that 

any policy that encourages home and community-based health care inevitably relies more on 

family caregivers (Konetzka 2014). Thus, more careful consideration of the marginal 

benefits of family care will help properly frame the optimal investment decisions between 

expanding formal care versus expanding informal care supports. Further work to discern the 

mechanisms through which family care leads to these effects would be helpful to guide 

policy development to improve home care.
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Figure1: 
CCDE and data timeline
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Table 2:

Descriptive Statistics: After Randomization

Control
(N=2468)

Treatment
(N=2420)

Dependent Variables

Utilization and Spending

 Any ER Visit 0.22 (0.42) 0.20 (0.40)

 Any Inpatient Spending 0.28 (0.46) 0.29 (0.45)

 Medicaid Inpatient Days 4.77 (13.17) 4.22 (11.72)

 Months with Inpatient Spending 0.46 (0.94) 0.43 (0.90)

 Medicaid Inpatient Spending 903.76 (5010.24) 821.15 (4067.86)

Health Outcomes

 Current Health is Poor Relative to Peers 0.41 (0.49) 0.39 (0.49)

 Had a Urinary Tract Infection 0.18 (0.38) 0.16 (0.36)

 Had a Respiratory Infection 0.25 (0.44) 0.24 (0.42)

 Bedsores Developed or Worsened 0.08 (0.27) 0.06 (0.24)

 Contractures Developed or Worsened 0.21 (0.41) 0.18 (0.38)

 Shortness of Breath Developed or Worsened 0.32 (0.47) 0.27 (0.45)

Key Independent Variable

Family involvement in care 89.5% (30.7) 94.3% (23.2)
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Table 4:

Descriptive Statistics: CCDE-related outcomes

Control
(N=2468)

Treatment
(N=2420)

t-test

Counseling Spending $82 (257) $1736 (3158) ***

Hospice Spending $14 (510) $39 (1060)

Total home care hours 155 (120) 152 (113)

Paid hours/total home care hours 27.7% (30.5) 32.5% (28.1) ***

Home Care Spending $6967 (8225) $8679 (10405) ***

SNF Spending $428 (3060) $149 (1420) ***

Key Independent Variable

Family involvement in care 89.5% (30.7) 94.3% (23.2) ***
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Table 8:

Selected characteristics of Cash & Counseling Demonstration enrollees

Selected characteristics
Total*

2005 HCBS CCDE

Dual eligible (Medicaid and Medicare) 66.18% 67.26%

Age 55.57 61.38

Female 61.43% 70.60%

Race

White 56.08% 59.51%

Black** 29.43% 29.02%

Other race 6.32% 6.06%

Race unknown 8.17% 5.26%

*
Note: the total 2005 HCBS population includes children, while the analysis sample of CCDE population does not.

**
The 2005 HCBS data consider Hispanic as a race, while the CCDE data use US Census definition and see Hispanic as ethnicity. Because there is 

no ethnicity definition and Black and Hispanic are mutually exclusive in 2005 HCBS data , we combined the Black and Hispanic as one race 
category in HCBS data, and use Black only in CCDE to compare race groups and make all the categories within the same population adding to 
100%.

Health Econ. Author manuscript; available in PMC 2019 May 21.


	Abstract
	Introduction
	Long-Term Care in the US and the CCDE program
	Data and Measurement
	Data.
	Sample.
	Outcome Measures.
	Explanatory Variables.

	Analytic approach
	Utilization and Expenditure Models.
	Emergency Room Use and Patient Outcome Models.
	Endogeneity and instrumental variable(IV) approach.

	Results
	Descriptive Results.
	Instrument validity.
	Main results.

	Robustness and Generalizability
	Checks of Instrument Validity.
	Robustness Check using Hazard Model.
	Generalizability.

	Discussion
	References
	Figure1:
	Table 1:
	Table 2:
	Table 3:
	Table 4:
	Table 5:
	Table 6:
	Table 7:
	Table 8:

