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Abstract: This paper applies a simultaneous equation model to examine the determinants of quality of
nursing home care and Medicaid resident admission based on a national panel sample from 1992 to 2003.
The regression results indicate that there is a negative correlation between quality of care and proportion of
Medicaid patients. For-profit and non-for-profit nursing home facilities are found to provide lower quality of
care compared to the government-owned facilities. Non-for-profit nursing home facilities provide service to
lower proportion of Medicaid residents.
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1. Introduction

In the United States, around 1.5 million seniors reside in nursing home facilities annually. Their nursing
home care, however, is largely financed by the federal, state, and local governments. Given the public
involvement in nursing home care, the provision, access, and utilization of nursing home care, therefore, are
also an important public policy issue. Despite the importance and size of the nursing home care market, our
understanding of the determinants for performance of nursing home facilities is still not sufficient. One
important question that has not yet answered satisfactorily is how nursing home cares quality and resident
admissions interact under the condition of excess capacity. This issue is complicated because of two market
characteristics. First, given the public involvement, there are still many residents who pay privately out-of-
pocket. Second, many states set the Medicaid reimbursement rate significantly below the private pay rate. As
a result, nursing home facilities face different marginal revenues when admitting residents with different pay
sources.

Among the variety of long term care options, a nursing home is considered most restrictive. Due to the
decline in per capita use of nursing home facilities and the removal or reduction of nursing home supply
constraints since 1980s[1], scholars describe the nursing home market as a monopolistic competitive market
with excess capacity [2, 3, 4, and 5]. Under this conceptual framework, nursing homes are motivated to
practice product differentiation with respect to care quality, convenience and attractiveness of location, and
other amenities. Combined forces of market demand and supply, thus, jointly determine care quality and
utilization of nursing home.

Our first hypothesis is that the higher the quality of nursing home care, the more nursing home residents
there will be in that facility. Given the lower profit margin for the nursing home to provide care to Medicaid
patients, nursing homes have incentives to admit more private paying residents than Medicaid paying
residents. Our second hypothesis is that nursing home facilities that provide higher quality of care admit
lower percentage of Medicaid residents. Given the fact that both for-profit and private non-for-profit enjoy
greater flexibility than their government-sponsored counterparts who are constrained by civil service rules,
their care quality and admission procedures may be also different. Since there is no mechanism to translate
savings from cost reduction into benefits for non-for-profit management, government-sponsored nursing
homes are expected to provide a higher quality of care while charging a higher price. Considering the gap
between the cost incurred and Medicaid reimbursement rate, non-for-profit nursing home facilities may be
more likely to admit private-pay patients first and then admit Medicaid patients when occupancy rate is low.
Our third hypothesis, therefore, is that compared to for-profit and government-sponsored facilities, non-for-
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profit ownership has a positive impact on nursing home care quality and has a negative impact on Medicaid
patient admissions.

2. Literature Review on Related Work Examining Nursing Home Quality Care
and Utilization

The majority of earlier studies on nursing home have been built upon the framework of excess demand
with a focus on reduced access to care by public-pay and “heavy-care” residents [6, 7, 8, 9, 10]. More recent
studies focus on the impact of Medicaid policies on nursing home quality [11, 12]. Many earlier studies
either focus on quality of nursing home or access problems. There are only a few articles addressing the joint
determination of quality and the number of private-pay residents. Nyman [13, 14] investigates the
relationship between nursing home quality and some variables of interest. Nyman’s results indicate that an
increase in the Medicaid reimbursement rate decreases quality when there is excess demand. Applying a
more complicated, three-part methodology and using 1995-96 data on all U.S. Medicaid-certified nursing
homes, Grabowski [15, 16] investigated the same question and finds that an increase in the Medicaid
reimbursement rate leads to a small, but significant, increase in nursing home quality. Additionally,
replicating Gertler’s [11] reduced form model using all U.S. nursing homes in 1981 and all nursing homes in
the state of New York for the 1995-96 time period. The results also indicate that an increase in the Medicaid
reimbursement rate increases quality.

3. Variables Used and Research Method

The major data source for this paper is the On-Line Survey, Certification, and Reporting (OSCAR)
system. Complementary data are obtained or constructed from two sources: the Bureau of Economic
Analysis’ (BEA) Regional Economic Information System (REIS), and Bureau of Census’s Population
Projection.

In this paper, quality of nursing home care and utilization of nursing home care by the Medicaid-eligible
are assumed to be jointly determined. The dependent variable to measure utilization of nursing home care by
the Medicaid-eligible is the proportion of Medicaid residents. Two variables to reflect inter-facility
difference in quality of care: total deficiency score and one outcome measure of quality in terms of
proportion of residents with pressure sores. There are 188 deficiency indicators included in the OSCAR data.
The total deficiency score is the sum of all the violations identified. Pressure sores (decubitis ulcers) are an
injury to the skin and nearby tissue. They occur most often in bony areas and are caused by constant pressure
on the skin. Pressure sores are often used as a measure of negative nursing home quality since they are
treatable and preventable conditions even though they occur frequently. The explanatory variables used in
this paper can be categorized into the following three groups:

Variables to reflect inter-facility differences in input, size, and ownership of nursing home are used. The
input-based measure of nursing home care is measured by the total nursing staff (registered nurses, licensed
practical nurses, and nurse aid) hours per resident per day. Nursing home size is used as a control variable.
Five dummy variables are created to reflect the inter-facility difference in size: home with less than 50 beds,
between 50 and 100, between 100 and 200 (base category), between 200 and 300, and above 300. Two
dummy variables are created to reflect if the facility is non-for-profit or for-profit (the base is government
owned. We also include two dummy variables to control for whether or not the nursing home is part of a
multi-chain facility and whether a nursing home is hospital based. Occupancy rate is also used to measure
utilization of nursing home beds at the facility level. Nursing home facilities’ care quality and admission
practices may also be affected by existence of family-led or resident-led advocacy groups aimed at
improving quality and access. Two dummy variables are thus used to reflect the impact of those groups.

Since 91 percent of nursing home residents are 65 years or older, our first variable in this group is the
senior ratio defined as the percentage of county population that is at least 65 years old. We use county real
per capita personal income, measured in 2003 dollars as another economic factor in the market of nursing
home. Herfindahl index (HHI) and the number of empty nursing home beds per 1000 seniors in a county are
used to measure market concentration and tightness. Dummy variables are created to reflect whether a
county is located in a metropolitan statistical area (MSA) to capture differences of nursing homes in an urban
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or rural area. Four dummy variables are created for MSAs with a population exceeding two million, between
500,000 and two million, between 200,000 and 500,000, and between 50,000 and 200,000 respectively.

There is a wide range of Medicaid reimbursement rate to individual nursing home facilities across states
and within each state. In this paper, we use annual average real per-diem Medicaid reimbursement rate to
capture the differences in generosity of Medicaid programs at state level. In addition, Medicaid programs
also differ in the method to reimburse nursing homes for the care provided to the eligible. Based on our data,
there are five types of reimbursement method: retrospective system, facility-specific method, flat-rate
method, prospective-adjusted method, and combination method (detailed formula for reimbursement is
available at each state’s Medicaid program website). Considering the fact that “heavy-care” residents are
more dependent on nursing home staff, it is more costly to provide service to those patients. To increase
access by heavy-care patients, some states allow the reimbursement rate adjusted by resident characteristics.
The dummy variable of case-mix is therefore created to capture this reimbursement adjustment based on the
level of care provided. Although federal Certificate-of-Need (CON) regulation lapsed in 1986, 42 states and
District of Columbia continue to have this regulation in place. Some states also imposed a construction
moratorium, which made it impossible to expand existing nursing home facilities or construct a new one.
Dummy variables are used to reflect these two regulations.

The empirical specification is based on a simple model that simultaneously determines nursing home
care quality and proportion of Medicaid residents. The following structural model is used:

Q=Q(M,X,)
M = M (Ql X M )
where Q represents quality of care, M represents proportion of Medicaid residents at facility level; X and

X are exogenous variables (including constants). Three-stage least square (3sls) estimation is used to run
the regression.

M)

4. Regression Results

Regression results for both equations are reported in Table 1. From the equation of quality of nursing
home care, it seems that most coefficients demonstrate strong and plausible effect. The regression result
indicates that nursing home facilities with higher percentage of Medicaid residents provide lower quality of
care to their residents. Since our sample includes nursing homes at different market structure, this finding
suggests that private pay customers may get more admissions to higher quality care facilities than Medicaid
paying customers.

The facility ownership may also affect care quality. The regression result suggests that for-profit
ownership appears to be associated with a higher number of regulatory violations and higher proportion of
residents with pressure sores than the base category of government-owned facilities. Additionally, it seems
that that there is no significant difference in quality of care between for-profit and non-for-profit nursing
home facilities. Compared to government-owned nursing home facilities, the finding suggests that private
facilities provide lower quality of care. This is contrary to our hypothesis that non-for-profit facilities provide
higher quality of care to their residents.

Regression results also indicate that the higher the occupancy rate, the higher the quality of care provided
by the nursing home facilities. Compared to individual nursing home facilities, multi-chain facilities offer
higher quality of care to their residents. On the other hand, hospital based nursing home facilities are
associated with lower quality of care. Compared to nursing home facilities with beds between 100 and 200,
smaller nursing home facilities and nursing home facilities with more than 300 beds are associated with
higher quality of care for the two equations. Nursing home facilities with 200 to 300 beds, on the other hand,
provide lower quality of care than the base category. State regulatory characteristics are also expected to
have an impact on quality of care. Facilities operating in the states with CON regulation and construction
moratorium have fewer regulatory violations and are associated with higher outcome quality of care than
those facilities in the states without these regulations. Nursing home facilities operating in the states with
higher Medicaid reimbursement rate provide higher quality of care to their residents. As to the Medicaid
reimbursement method, compared to the base category of retrospective system, the facility-specific method,
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prospective-adjusted method, and combination method have a positive impact on the quality of care provided
by the facilities reimbursed accordingly. The impact of flat-rate method and case-mix is not conclusive.

Table 1: Regression Results

Variables

Quality of Care Equation

Percentage of Medicaid Resident
Equation

Total Deficiency

Percentage of Pressure

Percentage of Medicaid Residents

Score Sores
Percentage of Medicaid 0.197***(15.77) 0.061***(7.49)
Residents
Total Deficiency Score 0.466***(7.44)
Percentage of Pressure Scores 6.315**(8.82)
For-Profit 0.950*** (8.90) 0.622***(8.91) -0.055 (0.22) -3.647***(6.33)
Non-For-Profit 1.563***(9.40) 0.247%*(2.28) -9.948***(38.37) -71.774***(17.67)
Nursing Staff Hours per -0.035(1.52) 0.360***(23.76) -0.919***(19.27) -2.889***(13.01)
Resident per Day
Occupancy Rate -0.028***(16.65) -0.020***(18.43) -0.001(0.43) 0.120***(7.53)
County Average Personal 0.0001***(13.99) 0.00002***(3.51) -0.0005***(61.69) | -0.0005***(25.06)
Income
HHI -1.451***(14.71) -1.01***(15.81) 3.596***(15.72) 8.102***(12.04)
Empty Beds per 1000 Seniors -0.025***(11.18) -0.174***(11.78) -0.032***(5.74) 0.077***(4.80)
Multi-Chain Facility -0.273***(6.29) -0.617***(21.71) 0.524***(5.21) 4.096***(9.73)
Hospital-Based 0.728***(2.77) 0.521***(3.03) -4.808***(8.09) -6.310***(7.70)
Organized Resident-Led Groups -1.547***(33.55) -0.003(0.11) -0.152(1.42) -1.076(5.01)
Average Medicaid -0.044***(31.42) -0.008***(8.67) 0.0974***(29.76) 0.103***(24.44)
Reimbursement Rate
Facility-Specific Method -0.764***(4.15) -0.724***(6.02) 9.247***(31.01) 10.674***(25.30)
Flat-Rate Method 0.185(0.78) -0.131(0.84) 12.68***(35.70) 9.513***(15.07)
Prospective-Adjusted Method -0.369**(2.21) -0.459***(4.21) 7.59***(25.72) 7.955***(20.20)
Combination Method -2.27***(10.65) -0.022(0.16) 11.572***(34.72) 7.307***(11.35)
Case Mix -0.654***(15.09) 0.199(7.03) 0.457%**(4.12) -1.160***(5.92)
Construction Moratorium -4.402***(37.75) -1.186***(15.57) 8.706***(36.19) 12.017***(21.08)
Certificate-of-Need -4.02***(43.78) -0.388***(6.46) 6.398***(26.63) 5.524***(24.88)
Total Number of Beds (< 50) -1.81***(23.21) -1.632***(32.04) 2.51***(12.73) 11.31***(10.40)
Total Number of Beds [50, 100) -0.593***(12.19) -0.410***(12.84) -0.107***(9.09) 1.60***(4.26)
Total Number of Beds [200, 0.296***(2.81) 0.187***(2.72) 3.16***(13.92) 1.102**(2.67)
300
Totzil Number of Beds (>300) -1.534***(6.02) -0.074(0.45) 9.748***(18.94) 6.67***(8.40)
MSA with Population (> 2 -0.513***(7.37) 0.646***(14.23) 2.882***(23.26) 2.381***(3.70)
Million
MSA Wi)'[h Population [50,000, 0.065(0.99) -0.130***(4.35) -42.47***(28.41) -28.14***(9.59)
200,000)
Constant 2.893***(3.38) 4.616***(8.22) 63.91***(49.52) 15.135**(2.29)
P (Chi2) 0.000(14760.36) 0.000(8589.21) 0.000(23457.46) 0.000(12806.70)
N 137,040

absolute value of t-statistics in parentheses.; 2-tail significance at a = 0.10. **.2-tail significance at a = 0.05. ***2-tail

significance at a = 0.01.

From the proportion equation, it is obvious that nursing home facilities with lower quality of care
provide service to a larger proportion of Medicaid residents. The negative empirical relationship at the
facility level suggests that even under excess supply in many states, Medicaid residents still don’t have the
same opportunities to gain access to higher quality of care as their private-pay counterparts. Compared to
government-owned nursing home facilities, non-for-profit facilities admit lower proportion of Medicaid
residents. Multi-chain nursing home facilities have higher proportion of Medicaid residents than nursing
homes without any chain affiliation while hospital based nursing home facilities provide service to lower
proportion of Medicaid residents than non-hospital based ones. Those nursing home facilities with higher
input cost provide care to lower proportion of Medicaid residents. Compared to the base category, nursing
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home facilities with beds below 50, between 200 and 300, and more than 300 are associated with higher
proportion of Medicaid residents.

5. Conclusion

This paper applies a simultaneous equation model to examine the determinants of quality of nursing
home care and Medicaid resident admission based on a national panel sample from 1992 to 2003. Our
regression results indicate that nursing home facilities admitting higher proportion of Medicaid patients
provide lower quality of care to their residents. Under the condition of excess capacity of nursing home
market in most states, Medicaid patients may not have the same access problem as in the condition of exceed
demand, but they do not have same opportunities to access to higher quality of care as private-pay residents.

This finding has two implications for policy makers and potential nursing home users. First, in order to
reduce inequality of access to quality care, Medicaid reimbursement rate should not be set significantly
below private-pay rate. Second, given the options in the long-term care market, many individuals now
exhaust their resources in other less restrictive facilities such as the assisted living sector before moving in
Medicaid-pay nursing home. This negative relationship between quality of care and proportion of Medicaid
resident suggests that those potential nursing home users may need to change their transition path when
quality of nursing home care is considered. The negative relationship between quality of care and the
proportion of Medicaid patients, together with lower quality of care provided by private facilities, raise an
important question regarding the role of government owned nursing homes in this market. Since Medicaid
patients are not payer of their nursing home care and the Medicaid reimbursement rate is set below the
private-pay rate in majority of states, private delivery of nursing home care service may not reflect the best
interest of Medicaid patients. From this perspective, the trend of declining number of government owned
nursing homes through change of ownership or closure may need to be reversed.
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