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Are Publicly Reported Quality Measures Aligned with Nursing Home Prices?

Abstract

Public quality reports have become widespread in the US. A largely unexplored area
concerning how health care providers react is whether quality information may influence their
prices. Using the publicly available Centers for Medicare and Medicaid Services Nursing Home
Compare five star quality ratings and the self-pay per diem price for a semi-private room, we
evaluate whether publicly available quality ratings are related to prices in Virginia nursing
homes. Data for self-pay semi-private nursing home rooms posted on the Virginia Health
Information web site for the 2011 fiscal year were merged with Nursing Home Compare quality
data as well as market and organizational data. Cross-sectional multiple regression models
were estimated using the overall five star quality rating and separately for each of the three
components of the overall rating. The results show that the overall quality rating is not
significantly related to the price. One of the three components of the overall rating, quality
measures, has a significantly higher price for higher than lower quality. Thus, our results
indicate that nursing homes in Virginia were not using higher NHC ratings to charge higher
prices to their self-pay residents during the study period. Frail elderly residents of these
nursing homes, who face a large financial burden for care, paid similar prices for nursing homes
with  high and low quality of care ratings on Nursing Home Compare.



Are Publicly Reported Quality Measures Aligned with Nursing Home Prices?

Introduction

Public reports of quality information for health care providers are now widely available
after having expanded rapidly over the past decade.® One of the earlier established public
reporting websites is the Centers for Medicare and Medicaid Services (CMS) Nursing Home
Compare (NHC) website for Medicare and Medicaid certified nursing homes
(http://www.medicare.gov/nursinghomecompare).  In late 1998, NHC began providing
information on inspection deficiencies. In November of 2002, CMS introduced six long-term
and four post-acute care quality measures to the site. The set of measures expanded and
changed and, in 2009, the site began posting an overall five star rating as well. >

Since the primary goals of public quality reporting are to encourage providers to
improve quality to enable consumers to select high quality providers, empirical research on
NHC has focused on these topics. >’ There is much less research on other potential effects of
the quality information presented on NHC.

Among the topics not addressed is how NHC quality information may influence the
pricing structure of nursing homes (NHs) for their self-pay long-term care residents. While
nursing homes in the US face regulated prices for beneficiaries of government programs
(Medicare for post-acute care and Medicaid for long-term care), they have flexibility in setting
prices for their long-term care self-pay residents.

The pricing flexibility of self-pay prices is important to the finances of nursing homes.
Medicaid is the largest payer for long-term care services delivered in nursing homes but
payments for Medicaid residents for a day of care are usually the lowest of all payer groups. In
fact, many nursing homes complain they do not cover the cost of care. 8 There is also
substantial self-pay volume in NHs--33 percent of nursing home care expenditures in 2005. °
NH prices are also important to self-pay residents and their families because the financial
burden for long-term nursing home care is large. The median per diem rate for a semi-private
room in 2014 in the US was $212, or $77,380 per year. *°

Park et al.® note that nursing homes may respond to NHC quality information by setting
higher prices for higher quality ratings and vice versa. How nursing homes set prices for long-
term care nursing home services is also interesting because, unlike most health care services,
the price information is transparent; list prices are available to potential self-pay residents or
their caregivers from a telephone call or meeting with an admissions staff member. There is
very little commercial long-term care insurance with only about 8% of the US population having
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coverage.™ Consequently, the market penetration of LTC insurers is too low to negotiate prices
or select providers as insurers do for other health care services. This means that the list price is
the relevant payment for self-pay residents and they do not need to sort through discounted
rates, deductibles, copayments and coinsurance to determine what they will pay for long-term
care. Further, the majority of the long-term care services to be used are bundled into a per
diem price paid to the NH, not to a variety of different providers.

Using the publicly available NHC five star quality ratings and the self-pay per diem price
for a semi-private room, we evaluate whether publicly available quality ratings are related to
prices in nursing homes. The evaluation model also includes the important role of market
forces such as competition and nursing home organizational characteristics.

Previous Research

The literature is largely silent on the topic of how quality is related to the price paid by
self-pay long-term care nursing home residents. In research prior to the implementation of
quality transparency in NHC, Ballou™ found little evidence of a relationship between quality
and private pay price or mark-up in Wisconsin nursing homes from 1984-1995. > In a
descriptive analysis, Clement et al.™® found that average self-pay per diem prices were higher
for Wisconsin nursing homes in the early 2000s for higher ratings on a composite quality
indicator the authors constructed. They also found than NHs with low quality before the
release of the Centers for Medicare and Medicaid Services Nursing Home Compare (NHC)
quality indicators in 2002 raised prices in the following year but mid- and high quality NHs did
not. Thus, NHs did not act to align price and quality as quality information became more
transparent. However, the Clement et al. study examined data from 2001 through 2003
meaning that only one year of data was available after the publicly reported quality measures
became widely available in 2002.%

Conceptual Framework
“Pricing questions are perhaps the most vexing decisions facing an executive.” **
Indeed, there are many potential pricing strategies from which managers may choose. To
inform our analysis, we draw upon research shows that managers consider the willingness of
potential consumers to pay for unique characteristics of their services in making pricing
decisions as well as market forces and organizational cost characteristics. ***°

As noted by Porter,'” a key characteristic of a service is its quality. If NHs perceive that
residents are willing to pay more for higher quality, they may apply a product differentiation
strategy and charge higher prices if they have higher publicly reported quality ratings.'® *’
Research has shown that quality is one important characteristic of long-term nursing home
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services that potential NH residents prefer.’® '° In other industries, higher quality products or

services have been associated with consumer willingness to pay more. *°

It is possible, as Porter assumes, that higher quality NHs set prices higher to cover higher
costs. Firms pursuing Porter’s cost leadership (low price) strategy keep their costs low through,
among other means, offering lower quality. However, there is considerable debate and mixed
evidence about whether high quality of health care is more costly to produce than low
quality.?” ?* Thus, even if higher quality is not more costly to produce, NHs with higher quality
ratings may still take advantage of a market opportunity to set a premium price.

Although NHs may believe their potential residents are willing to pay for higher quality,
NH pricing decisions are constrained by market forces. The demand for NH care is related to
the potential population of residents in the area and their ability to pay, which is particularly
important given the large annual cost of this care. NHs must also consider the supply of care
available from other nursing homes, which engenders competition. Two studies of nursing
home?? pricing conducted before nursing home quality data were publicly available found that
higher competition was associated with lower nursing home prices.”> **  The availability of
possible substitutes for nursing home care such as assisted living facilities or home health care
agencies could also lead to lower NH prices.**??

Lastly, organizations use cost information in setting prices. Economic theory predicts
that organizations will set prices to cover marginal costs.”?* The marginal cost is a function of
all operating and care decisions the NH makes. If higher quality is more costly to produce, NHs
with higher quality would be expected to have a higher marginal cost.

Prices are set by organizations during the budgeting cycle that precedes the fiscal year.
Previous research on price setting shows that firms don’t change prices frequently leading to
the expectation that the NH prices are constant for the fiscal year.zs' 26

Methods

Data

Data for the study are derived from publicly available sources. The study uses data for
nursing homes in Virginia due to the limitations in availability of data for NH prices. Although
potential residents can obtain self-pay per diem long-term care prices from individual nursing
homes, they are not available in a national data base. We used price data posted on the
Virginia Health Information (VHI) web site for the 2011 fiscal year. VHI was unable to provide
similar data for previous or later years. Focusing the study on Virginia NHs also allowed us to
include potential competition from assisted living facilities as a market force. Data are not



available nationally for assisted living market capacity, but, instead must be obtained from an
agency in each state.

Nursing home quality data are obtained from the Centers for Medicare and Medicaid
Services Nursing Home Compare (NHC) web site. Market conditions data come from the US
Department of Commerce Bureau of Economic Analysis, US Census Bureau, Virginia
Department of Social Services and Long-Term Care Focus (LTCF) Project at Brown University.
Data for organizational characteristics are drawn from the VHI and LTCF data. Available on the
LTCFocUS.org web site through 2010, the LTCF data are compiled using a variety of primary and
secondary sources, including the Minimum Data Set (MDS) and Online Survey Certification and
Reporting System (OSCAR) from the Centers for Medicare and Medicaid Services. The MDS is a
tool to assess the physical, psychological and psychosocial functioning status for all residents in
Medicare and/or Medicaid-certified long-term care facilities. The OSCAR data show regulatory
compliance, operational characteristics and aggregate patient characteristics for each facility.

Variables

Definitions and sources for the study variables are shown in Table 1. The dependent
variable is nursing home price for a semi-private room, the most common room type in a NH.
The per diem price is the largest as well as most visible and predictable cost. Consequently, it is
most likely to be the focus of potential residents. The variable is transformed by its natural
logarithm to ensure a distribution close to normal.

The key explanatory variable is nursing home quality. The CMS Nursing Home Compare
five star rating system for NHs participating in the Medicare and Medicaid programs is designed
to “provide residents and their families with an easy way to understand assessment of nursing.
home quality, making meaningful distinctions between high and low performing nursing
homes.”? The ratings are easily accessible from the NHC web site and range from a low of 1 to
a high of 5 (best quality). The overall NH quality rating is constructed using three separate five
star ratings for health inspection (survey), staffing and quality measure domains.”’ As an overall
performance indicator, this summary measure is most likely to be incorporated in pricing
decisions. However, we also examine each of the components in separate models.

We average the monthly five star ratings for NHs with available ratings for at least six
months of the calendar year for the overall five star rating as well as for each of its
components. We, then, create a series of binary variables to represent performance quartiles.
The lowest quality quartile is the reference group in our analytical models. We use ratings for
2010 because these would have been available to NHs during their budget preparation period
for 2011.



Table 1. Variables and descriptive statistics

Mean Standard
Variables or N | Deviation or % Source
Dependent Variable
Self-Pay per diem semi-private room price 198.93 41.38 VHI*
Explanatory Variables
Quality (2010)
Nursing Home Compare 5 star overall rating 2.60 1.19 NHC?
Nursing Home Compare 5 star survey rating 2.61 1.15 NHC
Nursing Home Compare 5 star quality measures rating 3.28 1.02 NHC
Nursing Home Compare 5 star staffing rating 2.38 1.11 NHC
Market Characteristics® 2010
% population age 65 years or older 14.55 4.06 us
Census”
Per capita income/ 1,000 38.22 11.16 BEA’
Nursing home competition (Herfindahl index-beds) 0.40 0.29 LTCF®
# home health agencies (HHA) per 1,000 persons age 65 + LTCF
Low tercile (Omitted) 76 36%
Medium tercile 71 34%
High tercile 63 30%
Assisted living facility (ALF) beds/1,000 population 65 + 30.90 18.51 VA DSS,’
US Census
% female population 50.96 1.76 | US Census
Organizational Characteristics
Medicaid payment rate per day 2011 153.88 22.58 VHI
Has Alzheimer’s specialty unit (0/1) 2010 28 13% LTCF
% Medicare residents 2010 18.44 11.53 LTCF
Total beds 2011 121.89 55.67 VHI
Chain member (0/1) 2011 160 76% VHI
For-profit owned (0/1) 2011 168 80% VHI
Occupancy 2010 89.53 7.12 LTCF
% non-Medicare or Medicaid residents 2010 19.02 12.80 LTCF
Number of observations 210

LVHI is Virginia Health Information.

> Centers for Medicare and Medicaid Services Nursing Home Compare web site
(http://www.medicare.gov/nursinghomecompare)

*Variables measured for market of nursing home. Market is county or city/county combination
as defined by the US Bureau of Economic Analysis.

*US Census Bureau.

> US Bureau of Economic Analysis.

®Shaping Long Term Care in America Project at Brown University funded in part by the National
Institute on Aging (1P01AG027296). http://www.ltcfocus.org/.

"Virginia Department of Social Services for numerator.
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Market characteristics reflect socio-demographic characteristics related to demand and
competition that NHs face. Similar to most research on NHs, we use the county as the market
area similar to most research on nursing homes. 2 However, in Virginia, because cities are not
included in counties, no matter how small they are, we follow the US Bureau of Economic
Analysis practice of combining small independent cities into their surrounding counties.”
Nursing homes in the study are located in one of 91 markets.

We include percent population over age 65 and per capita income as measures of
demand for care. More demand is expected to increase prices. Nursing home competition is
measured with a nursing home Herfindahl index, which indicates nursing home market share
concentration of beds.?® It is defined as the sum of the squares of the market share of nursing
home beds. A value of one indicates that there is no market competition, that is, there is one
nursing home in the market. Lower values indicate higher competition. Home health care and
assisted living facilities and may serve as alternatives to nursing home care for some elderly.
Because of the non-normality, similar to Gruneir et al., we broke the number of home health
agencies (HHA) per 1,000 persons aged 65 and older into terciles for estimating the model.*
We also include the number of licensed assisted living beds per 1,000 population over age 65 **
and percent female population. The role of females, who are most often the informal
caregivers, is measured with the percent of the market population. Availability of alternative
suppliers for care should be associated with lower prices. All market variables are measured for
2010.

Following other researchers, because marginal cost is difficult to obtain, we use the
2011 Medicaid payment rate.”* ** It reflects the opportunity cost of treating a private pay
resident. During the study period, in Virginia, this rate was prospective and cost based but it
was also adjusted by the facility’s average case-mix using Medicare Resource Utilization case
weights. The payments were limited by peer group ceilings but were not adjusted for quality
differences.?? Thus, the Medicaid payment rate may control, at least partially, for higher costs
of producing better quality if they exist.

Given that the Medicaid payment rate is limited by peer group ceilings, other variables
that may influence NH costs are also included in the analytical model. Two additional variables
reflect potential service mix differences that could increase NH costs, the presence of an
Alzheimer’s unit*® and the percentage of Medicare residents. Medicare residents receive
skilled post-acute care. Four variables reflect potential cost lowering efficiencies. Larger NHs,
members of a chain, or NHs with higher occupancy may take advantage of economies of scale.
In addition, since nursing homes set self-pay prices for residents with the goal to create
resources to achieve their missions, ownership may be associated with price level. For-profit
NHs may be more efficient because not-for-profit or government owned NHs may set prices to
generate additional resources to pursue other financial and non-financial goals such as care to
the poor. Finally, because NHs with a high reliance on non-government payers may be more
sensitive to setting high self-pay prices, we control for the percentage of other payers.



These organizational variables are measured for 2010 because we assume that NHs set
semi-private room rates during the budget planning process in the previous year. There are
two exceptions. Because a small minority of NHs reported different bed size or ownership in
2011 than for 2010, and these structural elements would have been known during the planning
cycle, we use the 2011 measures. However, using 2010 values did not change the results of the
analysis.

Sample

To obtain the final sample, we excluded specialty facilities such as training centers and
acute long-term care facilities as well as nursing homes in operation for a year or less. We also
excluded hospital-based facilities from the study because they are fundamentally different from
other nursing homes,?® and because they supplied no semi-private room price data. NHs that
are members of continuing care retirement communities also did not supply price information.
Other omissions include: one for price outlier (> $450/day); four for missing price; two for no
data on percentage of other payers; one for missing five star quality ratings. The final number
of nursing homes in the study is 210.

Analysis

The empirical model is

Py011 = a + b1Q+ boMKT + b3sORG + e

where P refers to nursing home self-pay semi-private room price, Q refers to public
reported quality, MKT refer to a vector of market variables, ORG refers to a vector of
organizational variables and e is the error term. We estimated linear regression models
separately for the overall, inspections survey, quality measures, and staffing average annual
five star ratings using STATA Version 13. Standard errors are adjusted for clustering of nursing
homes within markets.

Results

Table 1 displays the descriptive statistics for the study variables. An examination of the
set of variables does not show evidence of multicollinearity. Table 2 shows the mean per diem
self-pay semi-private room rate by quartiles of the overall, inspection survey, quality measure
and staffing annual average five star indicators. Contrary to expectations, the semi-private
room rate generally decreases with higher overall and survey quality indicator performance.
The price increases very slightly with better quality measure and staffing ratings.



Table 2. Semi-private per diem price ($) by five star rating quartiles—Overall, survey, staffing,
and quality measures

Mean Semi-Private Room 2011 Price by 2010 Rating on
Quality
Overall 5 Star Survey 5 Measure 5 Star Staffing 5 Star

Rating Star Rating Rating Rating
Quartile 1--Lowest 5 204.02 208.31 188.25 186.93
star rating
Quartile 2 190.61 199.43 203.11 196.75
Quartile 3 202.12 199.00 199.46 206.31
Quartile 4--Highest 5 198.44 188.62 205.89 206.94
star rating

n 210 210 210 208

The results of the multivariate regression models are shown in Table 3. The overall
rating is expected to be the most visible and likely to be reflected in prices, but the coefficients
on the quartile performance variables are not statistically significant. The same is true for the
survey and staffing quality variable coefficients. Only the quality measure rating is significantly
related to the semi-private room price. NHs in the highest performance quartile for quality
measures set prices that are 7.19% [100 x (exp (.0694) — 1)] higher than those in the lowest
quartile.®* Further tests show that the highest performance group also sets prices higher than
NHs in the third quartile (p=.008) as well as the lowest quartile.

Market demand and supply variables are related to the price. Per capita income is
positively related to price. In addition, a higher percentage of females in the market, a possible
substitute for NH care, is related to lower price as is having a home health care agencies. The
latter is true for the mid-range of the variable. As expected, the Medicaid payment rate is
strongly significant and positive. One service mix variable, percent Medicare residents is also
significantly positively related to price. However, unexpectedly, bed size is also significant but
the coefficient is positive rather than negative.
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Table 3. Regression models for price and average annual quality rating*

Quality Indicator

Dependent Variable: Natural log Quality
semi-private room price (2011) Overall 5 Survey 5 Measure 5 Staffing 5
Star Rating | Star Rating | Star Rating | Star Rating
Explanatory Variables
Quality
Nursing Home Compare 5 star best .0140 -.0361 .0694* .0329
quartile (.0335) (.0289) (.0299) (.0286)
Nursing Home Compare 5 star 2 -.0169 -.0149 .0234 .0266
best quartile (.0318) (.0279) (.0275) (.0334)
Nursing Home Compare 5 star 3" -.0298 -.0328 .0006 -.0045
best quartile (.0328) (.0284) (.0280) (.0268)
Market Characteristics
% 2010 population age 65 years or -.0048 -.0048 -.0043 -.0049
older (.0031) (.0031) (.0030) (.0034)
Per capita income/1,000 .0047*** .0047*** .0044*** .0047***
(.0012) (.0012) (.0012) (.0013)
Nursing home competition .0184 .0217 .0129 .0267
(Herfindahl index of beds) (.0481) (.0487) (.0458) (.0511)
# home health agencies (HHA) per
1,000 persons age 65 +
Medium tercile -.0415+ -.0486* -.0470* -.0345
(.0245) (.0246) (.0234) (.0266)
High tercile -.0041 -.0050 -.0108 -.0399
(.0278) (.0285) (.0274) (.0296)
Assisted living facility (ALF) -.0002 -.0002 .0001 .0002
beds/1,000 population 65 + (.0004) (.0005) (.0005) (.0005)
% female population -.0103* -.0095+ -.0108* -.0110*
(.0052) (.0050) (.0050) (.0049)
Organizational Characteristics
Medicaid payment rate per day .0028*** .0027*** .0031*** .0028***
(.0006) (.006) (.0006) (.0007)
Has Alzheimer’s specialty unit (0/1) -.0063 -.0060 -.0071 -.0211
(.0363) (.0354) (.0336) (.0381)
% Medicare residents .0041*** .0042*** .0040*** .0038***
(.0011) (.0010) (.0010) (.0011)
Total beds .0005* .0004* .0005* .0005*
(.0002) (.0002) (.0002) (.0002)
Chain member (0/1) -.0092 -.0147 -.0008 .0010
(.0264) (.02271) (.0234) (.0279)
For-profit owned (0/1) .0099 .0006 .0051 .0104




(.0266) (.0290) (.0250) (.0274)
% Occupancy .0005 .0008 .0006 .0008
(.0012) (.0013) (.0014) (.0013)
% non-Medicare or Medicaid .0008 .0010 .0007 .0008
residents (.0013) (.0013) (.0012) (.0013)
Constant 5.072%** | 5.04813*** 5.0773*** 5.0507***
(.2792) (.2645) (.2660) (.2600)
F 36.21*%** 42.18%** 35.59%** 31.80%**
R squared 0.4983 0.4968 0.5085 0.4981

***p<.001 ;**p<.01; *p<.05 +p<.10
! Estimated with ordinary least squares with standard errors adjusted for clustering by nursing
home market area.

We also conducted sensitivity tests on our models. First, we estimated the models using
2011 five star ratings and found largely the same results with one important exception.
Relative to the omitted lowest performance group for the 2011 quality measures rating, the
three other quality measure groups also have significantly higher prices (p < .05) than NHs in
the lowest quality group. But, as with the previous analyses, none of the other types of five star
ratings show any significant relationship to price. Second, because our results contrast with
those from two much earlier studies showing a relationship between competition and NH price,
we created binary high and low competition variables from the Herfindahl index as an
alternative specification. This, also, did not change the results. Finally, to assess whether
higher quality ratings may incorporate higher costs, we estimated the models excluding the
Medicaid payment rate. Again, the results were not substantively altered.

Discussion

This study examined the relationship between self-pay semi-private room per diem
price for long-term care in nursing homes (NHs) in Virginia and publicly available quality ratings.
After controlling for market factors and organizational characteristics related to costs, there is
little evidence of a relationship between the quality ratings reported on the Nursing Home
Compare website and the self-pay semi-private room rate. Neither the overall quality rating
nor two of its components, inspection surveys and staffing, were related to price. The only
evidence was in the highest quality measure quartile; these nursing homes have a 7.19% higher
price than NHs in the lowest quality group. The results are robust to alternative model
specifications.

Thus, our study results are largely consistent with Virginia nursing homes not using
higher NHC ratings to charge higher prices to their self-pay residents during the study period.
Higher quality NHs did not set higher prices and lower quality NHs did not set lower prices.
Frail elderly residents of these NHs, who face a large financial burden for care, paid similar
prices for high and low quality of care.
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Like all studies, this study has some limitations. The difficulty in obtaining data bases
containing NH price data limited our study to one year and one state resulting in a relatively
small sample size, and potential questions about causality and generalizability to NHs in other
states. We were also unable to control for an important product characteristic that NH
residents value, namely, proximity to family or home. It can be the most important factor in
how NH residents and their families choose NHs.'® Another product characteristic of special
concern for NH residents because of the long length of stay is quality of life. It includes several
realms including the environment, personal attention, food and meaningful activity.>>®

Nonetheless, the study provides some important insights. Price and quality
transparency has been championed as a means to align payment and quality.” We, largely, do
not find such an alignment in a health care sector that has a longstanding history of both quality
and price transparency. Our study also highlights some of the difficulties in evaluating and
linking payment with quality measures. Quality is multidimensional and there are many
possible quality indicators. Our results show that prices may be associated with some but not
other such measures. As a result, it can be difficult for providers, payers and consumers to
develop or to find relationships between prices and quality. Therefore, it is important to
continue work on developing quality metrics and determining how to present both price and
quality information to users. *®

Long-term care in nursing homes is not the only health care sector where there is an
absence of a relationship between quality and price or net payments. Research on hospitals
shows that market power and reputation, but not quality, are related to actual payments
(prices net of insurer discounts) for services made by commercial insurers.>**? An important
difference between hospital and long-term care in is the source of payment. Most payments in
the hospital sector are controlled by contracts with large third party payers that are large,
knowledgeable, and often powerful. But, prices are not transparent to consumers. In contrast,
self-pay long-term NH care payments are controlled by individual residents and their
representatives but prices are transparent. It is interesting that both settings lack an
association between payments and quality.

The push for quality and price transparency for health care services in the US will
continue. Approximately 90% of health care industry leaders in the US say it is important for
health care price information to be transparent to the public.** More research is needed to
assess whether such transparency can achieve a better alignment of quality and payment.
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