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Empirical Research

Introduction

The Centers for Medicare and Medicaid Services (CMS) is 
currently implementing a pilot Home Health Value-Based 
Purchasing (HHVBP) program (CMS, 2016), which is 
expected to become a national program after the pilot ends in 
2022. As CMS did with other value-based purchasing pro-
grams in other sectors of the health care system, HHVBP 
aims to move home health from a volume-based model to a 
model that promotes delivery of higher quality care for 
Medicare beneficiaries while enhancing efficiency.

HHVBP was introduced in 2016 as a demonstration in 
nine states: Massachusetts, Maryland, North Carolina, 
Florida, Washington, Arizona, Iowa, Nebraska, and 
Tennessee. Payment to all Medicare certified home health 
agencies (HHAs) in these states has been adjusted based on 
their quality performance, starting with 3% in 2018, and will 
increase annually up to 8% by 2022 (CMS, 2016). The pay-
ment adjustment is based on improvement quality measures 
(QMs), process QMs and one hospitalizations QM, all mea-
sured with a 2-year lag (e.g., the 2018 payment is based on 
2016 data). The payment adjustment is a composite of two 
components, one providing incentives for the agency to 

improve relative to its own prior performance, and the other 
incentivizing improvement relative to other HHAs.

The CMS has evaluated the first 2 years of the demon-
stration (2016 and 2017). The evaluation used mixed meth-
ods, comparing performance measures in demonstration and 
nondemonstration states and to the prior period (2014-
2015), in a difference in difference approach, complemented 
by surveys of HHAs (Arbor Research Collaborative for 
Health & L&M Policy Research, 2019). The findings 
showed a modest increase in the improvement QMs and 
process QMs reported in OASIS (Home Health Outcome 
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and Assessment Information Set), no change in the patient 
experience measures, and reduction in the hospitalization 
measure reported in Home Health Compare (HHC; Medicare.
gov, n.d.-a). However, the hospitalization measure had also 
exhibited this reduction in 2015, prior to the beginning of the 
HHVBP demonstration, and thus is likely attributable to other 
factors, such as the rehospitalization penalty program (CMS, 
2012). Of particular interest is the fact that the surveys did not 
identify any differences in operational activities between 
demonstration and nondemonstration HHAs and the evalua-
tors concluded that “ . . . Based on our interviews with 
HHAs . . . we did not find evidence of an impact of HHVBP 
on agency quality improvement activities . . . ”(Arbor Research 
Collaborative for Health & L&M Policy Research, 2019).

New Contributions

It should be noted that the CMS evaluation only assessed the 
first 2 years of the demonstration, in which the financial 
impact was limited to 3% in Year 1 and 5% in Year 2. Perhaps 
as the rewards and penalties increase up to 8% by 2022, 
HHAs will become more responsive to the incentives. A 
recent study of HHAs found an increase in the supply of 
agencies in response to payment add-ons in rural areas only 
when the add-on was substantial, at 10%, compared with 
lower add-ons below 5% (Mroz et  al., 2020). However, if 
effective quality improvement initiatives in home care are 
more expensive than the amounts placed at risk by the 
HHVBP, then HHAs may find it more cost effective to con-
tinue their current practices despite the potential financial 
rewards promised by the HHVBP.

In this article, we present an analysis that might inform this 
issue and guide CMS restructuring of the HHVBP program to 
make it more attractive to HHAs and hence more effective. We 
present an analysis of the relationship between costs and qual-
ity of care in home health. To our knowledge, there have been 
only three studies of HHA costs in the past two decades.1 
Valdmanis et al. (2017) studied the overall, technical and scale 
efficiency of HHAs using a national, 2010 sample. Using Data 
Envelopment Analysis techniques they found that efficiency 
could be substantially improved, and that for-profit HHAs 
were more efficient than nonprofit agencies. This study did not 
address the cost/quality relationship. Cabin et al. (2014) ana-
lyzed costs and quality for 5,808 large HHAs in 2010-2011, 
employing simple correlation, without controlling for con-
founders. They found that total costs per patient were nega-
tively correlated with four of five aggregate quality indicators: 
overall mean quality, improvement in seven functional care 
outcomes, avoided hospitalization, and avoided increased bed 
sores. Mukamel et  al. (2014) estimated cost functions of a 
2010 national sample of large HHAs, but did not account for 
potential endogenity between costs and quality. The cost func-
tions included four composite QMs developed from the QMs 
reported in HHC. Higher quality was associated with lower 
costs for two measures: hospitalizations and the assessment 

composite measure. For the treatment composite a significant 
relationship was found only among the nonprofit HHAs, and it 
was associated with higher costs. These mixed findings of the 
relationships between cost and quality might be related to the 
endogeneity.

The study presented here improves on previous studies by 
estimating cost functions for more recent data, 2014-2017, 
accounting explicitly for endogeneity using instrumental 
variables (IVs), and including an extensive set of control 
variables. It offers important policy guidance via an analysis 
of the incentives provided by the structure exhibited by the 
estimated cost functions. It links baseline quality of the 
HHA, the specific QM under consideration, the size of the 
agency in terms of its annual expenditures, and the magni-
tude of the financial incentive of the HHVBP program.

Conceptual Framework

HHAs faced with HHVBP financial incentives will be 
deciding whether to improve quality of care, and which 
QM(s) to improve. They will consider the cost of quality 
improvement associated with any given QM versus the ben-
efits, and choose to improve those QMs for which they 
anticipate that the combination of the financial incentive 
provided by HHVBP and the savings from quality improve-
ment will at least equal, if not exceed, the expected costs, 
that is, the net costs.

Both costs and savings from improvement are likely to 
vary across QMs. The QMs measure quality by the percent-
age of patients who experience either better processes of care 
or better health outcomes. Depending on the processes and 
health outcomes, as well as the starting (baseline) level of 
quality, the cost of improvement is likely to vary. For exam-
ple, educating patients with diabetes on how to care for their 
feet requires fewer resources than helping a stroke patient 
regain mobility, which may requires extensive physical ther-
apy. Similarly, the savings to be had from quality improve-
ment are due to the fact that the percentage of patients who 
are “healthier” is larger after the HHA has improved its pro-
cesses. Continuing the example above, patients with diabetes 
who care for their feet because of the improvement in their 
education would require fewer foot checks by a visiting 
nurse to prevent sores. Stroke patients who progress faster in 
regaining their mobility require less assistance in activities 
of daily living and require this assistance for shorter periods 
of time. As a result, they are less likely to develop pressure 
sores, hence requiring less nursing interventions and possi-
bly fewer hospitalization. As with costs, the degree of sav-
ings will depend on the QM and the baseline level of quality 
of the agency.

It is reasonable to hypothesize that HHAs faced with a 
menu of quality improvement options would first take advan-
tage of those associated with net savings, to which we refer 
as the “low-hanging fruit” strategies. We, therefore, expect 
that HHAs at low-baseline quality levels are the ones taking 
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advantage of these strategies and hence experience net sav-
ings. Taking these actions allow HHAs to incrementally 
“climb up” the quality ladder, until they eventually exhaust 
the “low-hanging fruit” options. Any additional improve-
ment will require adoption of strategies that are no longer net 
cost saving. Hence, we expect to observe declining savings 
and eventually net costs associated with marginal quality 
improvement as baseline quality increases. The financial 
incentive that HHVBP offers changes the calculus for the 
HHA. It associates quality improvement with higher 
Medicare payment, thus extending the quality range over 
which the HHA experiences net savings rather than net costs.

In this article, we estimate cost functions for HHAs. We 
obtain net costs as a function of composite measures of the 
QMs, compare them with the HHVBP incentives, and dis-
cuss the implications.

Method

This study was approved by the institutional review board of 
the University of California, Irvine (HS# 2016-3012).

Sample and Data

This study included all 8,176 Medicare and Medicaid certi-
fied HHAs in operation during 2014-2017 that were large 
enough to be required to submit full Medicare cost reports, 
had OASIS data and published QMs in HHC. These are 68% 
of the 12,000 HHA nationally. Data for each agency were 
merged using the Medicare provider number for the agency.

The cost reports include information about ownership, 
number of unique patients by payer, outside contracts for 
employees by type, and annual expenditures. OASIS includes 
sociodemographic information for all Medicare and Medicaid 
patients, patient zip-code, physical and mental health status, 
services received, and the CMS case-mix index (the Home 
Health Resource Groups), which is used in the Home Health 
Prospective Payment System (HHPPS; Medicare.gov, n.d.-
b). QMs were obtained from the HHC web site (Medicare.
gov, n.d.-a). The QMs include measures based on OASIS 
data, Medicare claims, and the patient experience survey, 
HHCAHPS (Home Health Care Consumer Assessment of 
Healthcare Providers and Systems). We obtained the wage 
index data used by CMS in setting the HHPPS payments 
(Medicare.gov, b). It is calculated annually and is used to 
adjust HHAs’ Prospective Payment rates to reflect annual 
and regional variations in wages (CMS, 2018a). HHA 
Certificate of Need status by state was obtained from the 
National Conference of State Legislatures (2019). Household 
income data by zip-code was obtained from the American 
Community Survey 5-year Census (U.S. Census Bureau, 
2019) estimates for 2014-2017.

The initial sample included 26,406 HHA-year observations 
during the 2014-2017 period, corresponding to 8,176 unique 
HHAs. We excluded HHAs with less than a complete year of 

cost data, those with missing number of unique patients and 
those with fewer than five competitors in their market. 
Following the cost reports’ methodology (Department of 
Health and Human Services, 2013), we excluded observations 
in the top and bottom 1% of the total costs distribution. Finally, 
we excluded observations if the difference of within-agency 
median cost or the percent annual change within-agency were 
in the top or bottom 5% of their respective distributions. The 
final analytic sample included 20,571 (78%) observations, 
corresponding to 7,673 (94%) unique agencies. To determine 
if our findings are sensitive to the exclusion of cost outliers, 
analyses were repeated without these exclusions. The findings 
were similar to those reported here.

Variables

Total expenditures, number of unique patients, percent 
Medicare patients, percent low-utilization episodes (LUPA)2, 
percent partial episodes (PEP)3, a dichotomous variable indi-
cating if the HHA contracted out for temporary employees 
by type (e.g., RNs, CNAs, therapists), years in operation, 
chain ownership, and nonprofit or government ownership 
were created for each calendar year between 2014 and 2017 
for each HHA from the cost reports. For HHAs whose fiscal 
years did not coincide with calendar years, variables were 
created as a weighted average from two cost reports with 
weights corresponding to the number of days in the relevant 
calendar year. Costs were inflated to 2017 dollars using the 
consumer price index for the care of invalids and elderly at 
home (U. S. Bureau of Labor Statistics, 2019).

We created five Super QMs (SQMs) as composite mea-
sures from the QMs reported in HHC between 2014 and 
2017. We were guided by several considerations in creating 
the SQMs. Because our objective was to make the analysis 
relevant to HHAs and home health policy, we first reviewed 
all 21 QMs reported during the period and eliminated those 
that were either topped out (defined as those whose value 
averaged over 95% during the period) and thus were likely 
candidates for elimination by CMS in the near future, or 
those that were already known to be slated for elimination. 
We then reviewed factor analyses information of clinical 
groupings of the remaining QMs: The ADLs and pain 
improvement QMs all loaded on one factor with factor load-
ing ranging above 0.8 for all. The oral medication QM and 
the breathing improvement QM both involve education of 
the patient to take care of themselves. These loaded also on 
one factor with loading factors above 0.8. The HHCAHPS 
QMs loaded on one factor with weights exceeding 0.8 
except for medication safety which loaded at 0.67. 
Hospitalization and care initiated in a timely care did not 
group with any remaining QMs. Table 1 lists individual 
QMs making up each SQM.

To calculate the SQMs from the individual QMs, we 
standardized each QM using its sample mean and standard 
deviation. For ADLs/pain, self-care, and patient experience, 
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the standardized QMs were averaged to create the SQMs. 
The ADLs/Pain SQM was based on an average of 3 non-
missing HHC QMs if one of the four was missing. The five 
SQMs were rescaled by multiplying by 10. The hospitaliza-
tion SQM was redefined such that higher values indicated 
better quality for all SQMs. Table 2 provides means and 
ranges for all SQMs.

To define HHAs’ markets, identify their competitors, and 
measure competition, we used patient zip-code residence 
data in OASIS. Because HHAs are not brick-and-mortar 
organizations they can easily adjust their service area. We 
assumed that even a small number of patients in a zip-code 
indicates that HHAs view such zip-codes as part of their 
market. We defined the Herfindahl–Hirschman index (HHI) 
for agencyi as the weighted average of the HHIs of all zip 
codes in which the HHA competed, where the weights 
equaled the share of admissions of HHAi in the zip-code out 
of its total admissions. We similarly calculated an admission 
weighted wage index from zip-code level HHPPS wage indi-
ces published by CMS. A variable measuring the admission 
weighted average percentages of households in each HHA 
market with annual income equal to or exceeding $60,000 
was also calculated in a similar manner.

Analyses

Cost Functions Estimation.  We pooled HHA-year observa-
tions over the 2014-2017 period and estimated separately 
three hybrid cost functions, one for the OASIS SQMs, one 
for the hospitalization SQM, and one for the HHCAHPS 
SQM, in which the log of total annual costs of an agency are 

specified as a function of exogenous wages and outputs 
(Grannemann et al., 1986; Mukamel & Spector, 2000) con-
trolling for cost shifters, as follows:
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where Ci t,  is total annual cost of HHAi in year t for SQMK 
(where K = 1 . . . 3 in the OASIS model, and K = 1 in the 
Claims and HHCAHPS models). P denotes number of 
unique patients, and W is wage index. X is a vector of cost 
shifters, such as ownership, case mix index and competition. 
To allow for nonlinear relationship between quality and 
costs and diminishing returns to scale in the production of 
quality, we included squared terms of SQMs in the cost 
equation. Studies of nursing home cost functions have found 
such relationships (Mukamel & Spector, 2000). The model 
was estimated with robust standard errors with clustering at 
the agency level.

The correlation among the three OASIS based SQMs 
ranged from 0.19 to 0.82, while the correlations between 
them and the hospitalization and the HHCAHPS SQMs and 
the correlations between the latter two ranged from only 0.01 
to 0.05. This allowed us to estimate three separate equations, 
one for the three SQMs based on the OASIS measures, one 
for the hospitalization SQM, and one for the HHCAHPS 
SQM. This approach minimizes the number of IVs used in 
any one model without raising concerns about missing vari-
ables bias.

Table 1.  Definitions of Super Quality Measures (SQMs).

SQMs and data sources Quality measure in Home Health Compare

Patient improvement in managing daily activities 
and pain—OASIS

How often patients got better at walking or moving around?

  How often patients got better at getting in and out of bed?
  How often patients got better at bathing?
  How often patients had less pain when moving around?
Timely care—OASIS How often the home health team began their patients’ care in a timely manner?
Patient improvement in self-treatment—OASIS How often patients’ breathing improved?
  How often patients got better at taking their drugs correctly by mouth?
Hospitalizations—Claims How often home health patients had to be admitted to the hospital?
Patient experience—HHCAHPS Percentage of patients who reported that their home health team gave care in a 

professional way.
  Percentage of patients who reported that their home health team communicated 

well with them.
  Percentage of patients who reported that their home health team discussed 

medicines, pain, and home safety with them.
  Percentage of patients who gave their home health agency a rating of 9 or 10 on a 

scale from 0 (lowest) to 10 (highest).
  Percentage of patients who reported YES, they would definitely recommend the 

home health agency to friends and family.

Note. HHCAHPS = Home Health Care Consumer Assessment of Healthcare Providers and Systems; OASIS = Outcome and Assessment 
Information Set.
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To allow for potential endogeneity between the QMs and 
costs, we used IVs with 2 stage least squares (2SLS). We 
chose IVs that are often used in industrial organization stud-
ies of health care organizations’ behavior (Werner et  al., 
2012) defining IVs for each SQMi,k and each HHAi as the 
average of SQMj,k of all its competitors ( j ≠ i) in all the 
markets in which HHAi competes. We first calculated the 
average quality of all competitors in each zip-code included 
in the market for the index agency, and then averaged the 
zip-code-level average quality of the competitors across all 
the zip-codes comprising the market for the index agency. 
Each of the three models, OASIS, Claims and HHCAHPS, 
included different IVs, each constructed from the k SQMs 
relevant to that model.

A proper IV should be highly correlated with the endoge-
nous variable (non-zero average causal effect). We expect a 
priori that an HHA’s SQMs will be highly correlated with its 
competitors’ SQMs. Competing HHAs are expected to com-
pete on quality, especially on publicly reported, and hence 
observed, SQMs, because price competition is limited when 
most patients are insured. A similar phenomenon has been 
observed for nursing homes where publication of QMs in 
Nursing Home Compare influenced referrals, and led nurs-
ing homes to bring their QMs in line with those of their com-
petitors (Kim, 2016; Mukamel et al., 2015). Table 3 shows 
that all incremental F statistics in the first stage models 
(included in the appendix, available in the online 
Supplemental Material) range from 18.3 to 441.1, exceeding 
the critical value of F >10 required for rejection of the weak 
IV hypothesis (Staiger & Stock, 1997). The first stage equa-
tions are included in the appendix (available in the online 
Supplemental Material).

A proper IV should also be correlated with the dependent 
variable only indirectly. This property cannot be tested 

statistically when the model is exactly identified, as it is in 
our case. Instead, it should be argued from first principles. In 
our context, the most likely concern is that this criterion is 
not met if high-average quality among HHAs in a market 
creates demand for highly skilled labor and bids up wages, 
which in turn increase costs. However, HHAs do not domi-
nate their labor market. They recruit nurses as well as thera-
pists in a market that is dominated primarily by hospitals, 
and also includes clinics, nursing homes, and other medical 
providers (Medicare.gov, n.d.-b; Personal Communication 
with Home Health Agencies Director, 2016). Hence, it is 
unlikely that the marginal demand created by HHAs as they 
improve quality would impact market wages. Nonetheless, 
to address this concern, we control for wages directly by 
including them in the regression specification.
Predicted Marginal Costs of Quality.  Because we included both 
linear and squared SQM terms in the estimated cost function, 
the marginal cost of SQMs cannot be determined directly 
from the estimated equations. We calculated it as follows 
from each of the three cost equations:

∂ ⁄∂ = × +( )
×

C SQM C SQM

BaserAdj

i t i t k i t i t k

i t

, , , , , ,

,

δ δ1 22
	 (2)

where ∂ ⁄∂C SQMi t i t k, , ,  is the marginal cost for SQMi,t,k, δ1  
and δ2  are the estimated coefficients from the second 2SLS 
equation, and the BaserAdj  is the Baser Adjustment (Baser, 
2007) to retransform the log cost estimates under heterosce-
dasticity and normality, both of which were found to apply in 
our case.

Results

Table 2 presents descriptive statistics. Most variables are sig-
nificantly different (p < .05) between the included and 
excluded observations, however, the mean values are very 
close and the significance of the difference is likely due to 
the large sample sizes.

Table 4 presents the 2SLS estimates of the three cost func-
tions, as well as the ordinary least squares estimates. The R2 
ranged from .52 to .85. The Wooldridge Robust Score 
(Wooldridge, 1995) statistics reject the hypotheses that the 
SQMs are exogenous for all 3 models. All other variables 
generally behave as one would expect in a cost function. 
Costs increase with number of patients, wages, case-mix, 
home health Certificate of Need in the state, and higher aver-
age percentage household market income, and decrease with 
higher percentages of low utilization, higher percentages of 
partial episodes, and less competitive markets.

Figure 1 presents the net marginal costs due to a 1 unit 
increase in an SQM from its baseline level for HHAs at the 
25th, 50th and 75th percentiles of the predicted annual cost 
distribution. Quality, as measured by the SQMs, increases 
from left to right, with the range of values shown being the 
range observed in our sample of HHAs. Net marginal costs 

Table 3.  Incremental F Statistics for the First Stage Equations 
for Each Cost Function.

Incremental F

Cost function with OASIS SQMs
  SQM: Improve daily activities/pain 118.7
  SQM2: Improve daily activities/pain 62.3
  SQM: Timely care 99.7
  SQM2: Timely care 18.3
  SQM: Improve self-treatment 139.6
  SQM2: Improve self-treatment 69.3
Cost function with Claims SQMs
  SQM: Hospital admissions 381.9
  SQM2: Hospital admissions 21.0
Cost function with HHCAHPS SQMs
  SQM: Patient experience 441.1
  SQM2: Patient experience 62.3

Note. OASIS = Outcome and Assessment Information Set; SQM = Super 
Quality Meaure; HHCAHPS = Home Health Care Consumer Assessment 
of Healthcare Providers and Systems.
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can be negative, indicating net savings, or positive, indicat-
ing net costs. For example, for the median annual cost HHA, 
the net marginal cost for the hospitalization SQM starts at a 
savings of close to $200,000 for HHA of very low-quality 
and SQM of around −15. Savings decline (net marginal costs 
become less negative) as quality increases and reaches $0 
when quality is at about SQM = −3, and continues to increase 
to positive values for net marginal costs, indicating that fur-
ther quality improvement for this SQM and this HHA will 
entail net costs rather than savings. For the median annual 

cost HHA at very high levels of quality, further improvement 
will be quite expensive at the margin, more than $500,000.

All SQMs, except for the self-treatment SQM, exhibit 
net savings when baseline quality is low. The net savings 
decrease and eventually turn into net costs as baseline 
quality increases. In other words, as baseline quality 
increases the marginal costs seem to increase faster than 
the marginal savings. HHAs that start with higher levels of 
quality seem to gain less savings and incur more costs 
when implementing quality improvement strategies that 

Figure 1.  Net marginal cost for a 1 unit increase as the SQM increases from baseline for agencies at the 25th, 50th and 75th 
percentiles of the total cost distribution.
Note. SQM = Super Quality Meaure.
Source. Author’s contribution.
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increase their quality by 1 SQM unit compared with HHAs 
that are starting from a lower baseline quality level. Both 
the level of the net marginal costs and the rate at which it 
changes with baseline quality are different across SQMs 
and for HHAs of different sizes. In general, the smaller 
HHAs, at the lowest 25th percentile of the cost distribu-
tion, HHAs that also tend to treat fewer patients, are more 
likely to experience net savings, and the larger HHAs, at 
the 75th percentile and above, that also tend to treat more 
patients, are more likely to experience net costs.

Self-treatment is the one SQM that exhibits a different 
behavior. Rather than diminishing net savings as baseline 
quality increases it shows net costs at low-baseline quality, 
which declines and turns into net saving when baseline qual-
ity increases.

Table 5 presents the predicted net marginal costs for the 
median SQMs for different size agencies, the percentage of 
net marginal costs within total agency annual costs, and the 
predicted net marginal cost per patient. Table 5 demonstrates 
that predicted net total costs increase in absolute value with 
agency size, but decrease as the number of unique patients 
increase. It also shows that as percentage of total cost, net 
marginal costs vary from less than 1% to close to 7%.

We repeated these analyses to test the sensitivity of our 
findings to the exclusion of the nine demonstration states, as 
these states might have behaved differently starting in 2016, 
given the expectation of the implementation of HHVBP pay-
ment adjustment in 2018 based on 2016 data. The findings, 
however, are similar, with no significant differences between 
the marginal net costs for the full sample and the sample 
excluding the nine demonstration states.4

Discussion

This study estimates cost functions for the 68% largest HHAs 
nationally. We find that the estimated net marginal costs var-
ies by SQM, baseline quality, and agency’s annual expendi-
tures level. For four of the five (SQMs): ADLs/pain, timely 
care, hospitalizations and patient experience, the net mar-
ginal cost is negative for low-baseline quality agencies, sug-
gesting that quality improvement is cost saving for these 
agency types. The net marginal cost increases as baseline 
quality increases. It becomes positive for agencies with high-
baseline quality. Self-treatment exhibits the opposite pattern, 
with a positive net marginal cost at low levels of baseline 
quality, which declines as baseline quality increases. These 
findings support the “low-hanging fruit” hypothesis we posit 
in the conceptual framework section for the ADLs/pain, 
timely care, hospitalizations, and patient experience SQMs. 
These findings also raise the question of why we observe the 
opposite behavior for the self-treatment SQM.

To address this question, we first note that the marginal 
cost of quality we estimated is a net cost. It includes all 
investments associated with improving quality, such as 
increased number of visits per episode, enhanced training of 

staff to improve the “content” of a visit, providing staff with 
better equipment such as mobile monitors, or using telemon-
itors in patients’ homes. It also includes all savings that might 
result from improvement in care and health outcomes, such 
as need for fewer follow-up visits or less intensive care as the 
patient’s condition improves (Mukamel & Spector, 2000). 
Hence, we need to consider all processes of care to under-
stand the cost/quality relationship.

We reviewed our findings with HHA clinical and finan-
cial experts who suggested that the self-treatment SQM may 
reflect fundamental differences in the way care is delivered 
when compared with the other SQMs. This SQM requires the 
HHA staff to educate patients on how to take care of them-
selves rather than have the HHA staff provide ongoing 
“hands-on care.” This implies an initial intensive staff effort 
to bring the patient to a level of self-treatment that allows the 
patient to maintain his or her health and avert future compli-
cations and deterioration, unlike the other SQMs that require 
ongoing, direct provision of care by the staff. Thus, the more 
successful the staff is at educating patients about self-care, 
the more patients will experience better outcomes without 
requiring a high level of ongoing staff care, and net savings 
are likely to increase as baseline quality increases.

Incentives and HHVBP

Our findings have behavioral implications that may influ-
ence the impact of the incentives in the HHVBP. First, we 
note that the magnitude of the net marginal costs are com-
mensurate with the payment incentives under the HHVBP 
(see Table 5): Both are on the order of several percentage 
points of total annual costs or payment. HHAs likely will 
consider not only the incentives in the payment system when 
adopting a particular strategy but also the net costs of 
improvement. As both are of similar magnitude, HHAs’ 
expectation of the net marginal costs may either enhance or 
detract from the impact of the payment incentives, depend-
ing on whether they are positive or negative.

Net marginal costs vary with the SQM, the baseline qual-
ity and the HHA size, but the variation has a different pattern 
from the variation in the financial incentives. The HHVBP 
system as set in the 2016 HHPPS final rule (CMS, 2018b) 
included two components, an improvement component that 
was based on the degree of improvement in performance of 
the HHA relative to its baseline, and an achievement compo-
nent based on its performance relative to the top decile in its 
state. Under this rule, both were given equal weight and the 
QMs contributing to each measure were given equal weight. 
The only factor that affected the size of the incentive differen-
tially across QMs and HHAs was the degree to which an 
agency’s QMs deviated from their baselines and benchmarks. 
Our analysis of the marginal net costs, specifically the fact 
that net savings exceed costs at low-baseline quality and then 
diminish (except for the self-treatment SQM) suggests that 
HHAs will have stronger incentives to improve when their 
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baseline quality is low. This implies that the net marginal 
costs in general enhance the improvement component of the 
incentives in the HHVBP that targets the low-baseline HHAs, 
and are less effective for the achievement component that tar-
gets the high-baseline agencies. Furthermore, the hospitaliza-
tion SQM has the largest net marginal cost values, and is thus 
the least likely to be chosen for improvement.

The CMS implemented changes in the rules for the HHVBP 
in calendar year 2019 (CMS, 2018b) in a direction that tends 
to ameliorate both of the disincentives we identified in our 
analysis above. As we note, the achievement component of the 
HHVBP is less effective given the cost/quality structure we 
find. The 2019 changes made by CMS to the HHVBP method-
ology increase the relative weight of the achievement compo-
nent relative to the improvement component, thus ameliorating 
this disincentive. Furthermore, the hospitalization SQM, 
which our findings suggest is the least likely to be chosen for 
improvement, receives an increased weight by the 2019 
changes, counteracting the disincentive to choose the hospital-
ization QM for improvement due to the cost/quality relation-
ship we find. It remains to be seen if the magnitude of the 
changes instituted by CMS will suffice to overcome the poten-
tial disincentives due to net marginal costs.

Limitations

We should note several limitations of our study. First, due to 
availability of cost and QM data only for sufficiently large 
HHAs, we were able to include only 8,176 HHAs (in our ini-
tial sample) out of the about 12,000 (68%) agencies nation-
ally. Another limitation, necessitated by the complexity of the 
data and the methodology, is that we were unable to estimate 
costs of individual QMs directly and instead estimated the 
costs of SQMs. This makes our findings less directly relevant 
to policy makers and HHAs. However, the findings offer 
insights that can help decision makers. In particular, while 
they do not offer the granularity required for immediate 
action, they do provide information about general areas of 
quality and the QMs making up those areas, thus helping to 
prioritize and focus quality improvement initiatives.

Summary

In summary, to our knowledge this is the first study that 
estimates the relationship between costs and quality in home 
health, accounting for endogeneity and nonlinearity in qual-
ity. The net marginal costs vary with the baseline level of 
quality of the agency, its annual expenditures level, and the 
specific area of quality. Agencies have incentives to adopt 
first those quality improvement efforts that are likely to gen-
erate net savings, namely the “low-hanging fruit” strategy. 
The insights provided by these analyses could inform design 
of value-based purchasing payment systems and their 
effectiveness.
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Notes

1.	 There have been studies investigating home health “costs,” 
where costs refer to the Medicare payment per beneficiary. 
Those are different from the annual expenditures of the agency, 
which we are referring to in this study.

2.	 HHAs are paid by the Medicare PPS system for a 60 day epi-
sode. A LUPA episode is defined as an episode with four or 
fewer home visits by the agency.

3.	 HHAs are paid by the Medicare PPS system for a 60-day epi-
sode. A PEP episode is an episode that is terminated prior to the 
60th day.

4.	 The only exceptions were two levels of initial quality for the 
HHCAHPS model.
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