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INTRODUCTION 

Effective January 1, 2016, Minnesota implemented a new reimbursement system for 

nursing homes providing care to residents receiving Medical Assistance (MA), which is the 

name of Minnesota’s Medicaid program. At the time the Legislature passed the reform, the 

state estimated that the reforms would require over $124 million in additional funding during 

the first two fiscal years following enactment. One argument in favor of the design of the new 

reimbursement system was that it would reward quality care. The statewide implementation of 

the new system provides a natural experiment that could provide policy makers with the 

opportunity to test this argument and determine if the new reimbursement system is having an 

impact on nursing home quality. This paper proposes a method to begin to make this 

determination. 

 
BACKGROUND 
 
Value-based Purchasing in Health Care 

A 2016 Rand Corporation literature review on value-based purchasing programs in 

health care provides a broad definition of value-based purchasing (VBP). “We define a VBP 

program as private or public programs that link financial reimbursement to performance on 

measures of quality (i.e., structure, process, outcomes, access, and patient experience) and cost 

or resource use.”1 The three most common types of VBP programs are: (1) pay-for-performance 

programs; (2) bundled payment programs; and (3) shared savings programs. A pay-for-

performance (P4P) program rewards or penalizes a provider for quality or efficiency. A shared 

                                                           
1 Damberg et al., “Measuring Success in Health Care Value-Based Purchasing Programs.” 
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savings model allows a provider to keep some of the savings for reducing costs while 

maintaining quality. A bundled payment model pays a set price for the expected cost for a 

bundle of services. 

The literature concerning the effectiveness of value-based purchasing, particularly pay 

for performance programs, is mixed.2 Early studies of an English P4P program for primary care 

providers implemented in 2004 showed only minor improvements above the baseline trend on 

only some of the quality indicators considered in the studies, and then only for a short time.3 

Another study of an early P4P program in California also noted very modest improvement in 

only some clinical care indicators, and also noted that improvement was lowest among high 

performing practice groups, even though they received the bulk of the financial benefits of the 

program.4 Many of these early P4P programs were implemented in conjunction with or in close 

temporal proximity to implementation of public reporting of health care quality data. Even 

after controlling for public reporting, Lindenauer, et. al., again found only a modest increase 

among hospitals receiving financial awards from a P4P program, and also found that the 

greatest improvement was among low performing hospitals, while high performing hospitals 

improved very little. 

In a 2012 Health Policy Brief for Health Affairs, Julia James summaries the findings from 

research on the largest P4P programs implemented during the 2000s. She concludes that there 

is “little evidence of effectiveness” of P4P programs.5 One study conducted by Rachel M. 

                                                           
2 James, “Health Policy Brief: Pay-for-Performance.” Damberg et al., “Measuring Success in Health Care Value-

Based Purchasing Programs.” 
3 Campbell et al., “Quality of Primary Care in England with the Introduction of Pay for Performance”; Campbell et 

al., “Effects of Pay for Performance on the Quality of Primary Care in England.” 
4 Rosenthal et al., “Early Experience with Pay-for-Performance: From Concept to Practice.” 
5 James, “Health Policy Brief: Pay-for-Performance,” 5. 
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Werner found that the Centers for Medicare and Medicaid Services’ (CMS) hospital P4P 

program, the Medicare Premier Hospital Quality Incentive Demonstration project, initially 

showed quality improvement, but like the programs in England, the improvement was short 

lived.6 Another study of the Medicare Premier Hospital Quality Incentive Demonstration project 

conducted by Ashish Jha found that hospitals participating in the project did not experience 

improved mortality rates.7 James notes that this project was being conducted during the time 

that CMS began public reporting of hospital performance data. She also notes that non-

participating hospitals may have begun to anticipate the expansion of the P4P project and 

therefore began to take steps to improve their own quality, which may have resulted in a 

treatment effect on the hospitals that were not participating. Among state efforts to implement 

Medicaid P4P programs, neither Massachusetts’ Medicaid hospital P4P program nor California’s 

P4P program that paid incentives to physicians for improving well-child care among the 

Medicaid enrolled population, improved quality.8 

In 2014, the RAND Corporation performed a more extensive literature review of studies 

of VBP programs.  It identified 49 studies of P4P programs focused on clinical care processes 

and intermediate outcomes and concluded, “Overall, the results of the studies were mixed, and 

studies with stronger methodological designs were less likely to identify significant 

improvements associated with the P4P programs. Any identified effects were relatively small.”9 

When RAND looked at studies of the effect of P4P on outcome measures among physicians, it 

                                                           
6 See Werner et al., “The Effect of Pay-for-Performance in Hospitals: Lessons for Quality Improvement.” 
7 See Jha, Orav, and Epstein, “Low-Quality, High-Cost Hospitals, Mainly In South, Care For Sharply Higher Shares Of 

Elderly Black, Hispanic, And Medicaid Patients.” 
8 See Ryan and Blustein, “The Effect of the MassHealth Hospital Pay-for-Performance Program on Quality”; and 

Felt-Lisk, Gimm, and Peterson, “Making Pay-for-Performance Work in Medicaid.” 
9 Damberg et al., “Measuring Success in Health Care Value-Based Purchasing Programs,” xxii 
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found only one high quality study, which showed no statistically significant improvement in the 

measured outcomes.10 When RAND looked at studies of the effect of P4P on outcome 

measures among hospitals, it found three high quality studies, two of which showed no 

statistically significant improvement in the outcomes measured, and one of which showed a 

modest improvement.11 When RAND looked at studies of the effect of P4P on outcome 

measures among nursing homes, it found only one good quality study, performed by Rachel M. 

Werner, which found that the P4P program improved outcomes on three of the six measures 

included in the study, but only by a negligible amount, and the other three measures did not 

change or worsened.12 

 
Value-based Purchasing in Nursing Homes  

In her 2013 study, Werner concluded that “Medicaid-based P4P in nursing homes did 

not result in consistent improvements in nursing home quality.”13 Werner was studying the 

effect of P4P programs implemented by Medicaid agencies in eight states. As the Rand 

Corporation noted, she and her team found that only three clinical quality measures improved 

in states with P4P relative to states without P4P programs, while other measures did not 

change or worsened. 

                                                           
10 Ibid., xxiii, citing Chien AT, Eastman D, Li Z, Rosenthal MB. “Impact of a pay for performance program to improve 

diabetes care in the safety net.” Preventive Medicine. 2012 Nov; 55 Suppl: S80–S85. 
11 Ibid., xxiii, citing Glickman et al., “Pay for performance, quality of care, and outcomes in acute myocardial 

infarction.” JAMA. 2007 Jun 6; 297(21): 2373–2380;  Ryan, “Effects of the Premier Hospital Quality Incentive 
Demonstration on Medicare patient mortality and cost.” Health Services Research. 2009 Jun; 44(3): 821–842; 
and Sutton et al., “Reduced mortality with hospital pay for performance in England.” New England Journal of 
Medicine. 2012 Nov 8; 367(19): 1821–1828. 

12 Ibid., xxiii, citing Werner, Konetzka, and Polsky, “The Effect of Pay-for-Performance in Nursing Homes: Evidence 
from State Medicaid Programs.” 

13 Werner, Konetzka, and Polsky, “The Effect of Pay-for-Performance in Nursing Homes: Evidence from State 
Medicaid Programs,” 1393. 
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Minnesota was included in Werner’s study because in October, 2006, Minnesota 

implemented the Performance-based Incentive Payment Program (PIPP). PIPP is a voluntary 

competitive bidding process in which facilities submit applications outlining a quality 

improvement project, and if their projects are selected for funding, the selected facilities can 

earn up to a 5% add-on to their rate if they meet project-specific performance targets. 

Although Werner’s study found no good evidence of P4P programs improving quality when she 

looked at all states that implemented them, a study of Minnesota’s PIPP program by Arling, et. 

al., found that during the period of 2007 – 2010, PIPP facilities experienced a significant 

improvement in clinical care measurements while non-PIPP facilities experienced no 

improvement over the same period.14 Between 2011 and 2013, PIPP facilities maintained those 

quality gains over non-PIPP facilities even as all facilities improved. While acknowledging the 

design limitations of their study, Arling, et. al., conclude that “the current findings portray PIPP 

as a promising means of incentivizing provider-initiated nursing home quality improvement 

efforts.”15 

 
Minnesota’s Value-based Reimbursement (VBR) system 

On January 1, 2016, Minnesota implemented a new nursing home reimbursement 

system. Under the old system, Medical Assistance (MA) reimbursement rates were not linked in 

any way to quality, although facilities could receive small supplemental payments equal to no 

more than 5% of their MA rate for certain quality improvement projects. The new system linked 

quality to a facility-specific upper payment limit. The new system, because it, unlike the old 

                                                           
14 Arling et al., “Minnesota’s Provider-Initiated Approach Yields Care Quality Gains at Participating Nursing Homes.” 
15 Ibid., 1637. 
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system, set rates based on recent costs incurred by facilities, resulted in large rate increases 

during the first two years of implementation. The rate increases apply not only to 

reimbursement rates from the state for residents receiving MA, but also to all private pay 

residents. Under federal law, a nursing home may not charge the state more than it charges 

private pay residents. Under state law, a nursing facility may not charge private pay residents 

more for similar services than it charges the state under medical assistance. These two laws 

together are referred to as “rate equalization.” Due to industry practice, rate equalization also 

applies to third party payors. Medicare rates, on the other hand, are not effects. 

 
The Old Reimbursement System 

 The reimbursement system that existed immediately prior to January 1, 2016 was a 

blended reimbursement system. Roughly 87% of a nursing facility’s rate under the old system 

was based on what was called the Alternative Payment System(APS) while the other 13% was 

based on an earlier version of value-based reimbursement.  

APS was initially developed in the 1990s and used a contracting system to set each 

facility’s rate. Typically the base rate for the contract was the rate the a facility was paid under 

Rule 50, the cost based reimbursement system that was developed in the 1980s. The goal of 

Rule 50 was to reimburse facilities for their costs, with some limits placed on certain cost 

categories. Under APS, in the first year of the contract, the facility got its cost-based rate from 

the prior year plus an inflation adjustment. Over the years, the inflation adjustments began to 

compound, resulting in facilities that were high cost when they entered their APS contract 

getting larger and larger increases. Also over time, the reimbursement rates, which during the 

first year of contracts had an obvious relationship to incurred costs, ceased to have much of any 
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relationship with a facility’s costs to provide care. As the state budget was put under pressure 

during the early 2010s, the state ceased providing the automatic inflation adjustments. The 

state did provide additional resources in the form of occasional modest rate increases, modest 

quality add-ons to rates, and performance-based incentive payments (PIPP), which are 

payments of up to 5% a facility’s rate for quality improvement projects. 

 The other 13% of a facility’s rate under the old system was based on the aborted value-

based reimbursement system that was first implemented in 2008 (VBR 1.0). VBR 1.0 was 

designed, in large measure, to “rebase” nursing home rates by linking them, as they had been 

under Rule 50, to the costs a facility incurred while providing care. VBR 1.0 was initially 

designed to be phased-in over 5 years, but only the first phase was implemented. Therefore, 

the vast majority of a facility’s rate was reimbursed under APS until 2016. 

 
The New Reimbursement System 

 The new reimbursement system, value-based reimbursement 2.0 (VBR), was not 

phased-in and thus completely replaced APS. VBR is a reimbursement system that rebases each 

facility’s rates based on its costs from approximately two years prior. The implementation of 

VBR resulted in an average 22% increase in the reimbursement rates. During the fourth quarter 

of 2015, facilities were reimbursed at a standardized rate of between $106 and $313 per 

resident per day.  (For a particular resident , the actual rate many be higher or lower than this 

rate depending on the resident’s acuity.) The average standardized rate at the time was $181. 

During the first quarter of 2016, the range of rates increase to between $127 to $429 per 

resident per day. The average standardized rate was $221. 
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One reason for this large increase was the move to VBR from APS, which had set rates 

based on costs from many years ago plus inflation adjustments, which the state had ceased to 

provide in the years leading up to 2016. The modest statutory rate increases, quality add-ons 

and PIPP payments were not covering facilities’ rising costs. VBR went a long way toward 

covering those costs, not just by rebasing the rates on much more recent cost information, but 

also by reclassifying some costs, such employer provided health insurance costs, into a cost 

category that is not subject to any payment limit. 

 VBR is similar to Rule 50, the reimbursement system prior to APS, in that it is a cost-

based system. Each facility reports its costs in four major categories. The Minnesota 

Department of Human Services (DHS) takes the information each facility submits and uses it to 

determine a reimbursement rate for each facility. The total payment rate consists of four 

component rates: 

𝑇𝐶𝑅 + 𝑂𝑂 + 𝐸𝐹 + 𝑃 = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 

Where 

 TCR = Total Care-related payment rate, which is the sum of the direct care 

payment rate and the other-care related payment rate. 

 OO = Other operating payment rate 

 EF = “External fixed costs” payment rate 

 P = property-related payment rate 

VBR differs from Rule 50 in the way it determines the other operating payment rate and the 

total care-related payment rate. The other operating payment rate for all facilities is the same; 

it is equal to 105% of the median other operating costs reported by nursing homes located in 
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the seven county Twin Cities metropolitan area. Any facility with costs that exceed this amount 

will not have its costs fully reimbursed. Any facility with costs under this amount keeps the 

difference. 

The most novel feature of VBR, and the feature that makes it a type of value-based 

purchasing, is the way it determines the total care-related payment rate. The total care-related 

payment rate a nursing home receives is the lower of its costs in these categories or its facility-

specific limit. The limit is a function of a facility’s quality. The higher a facility’s quality, the 

higher its total care-related limit. The lower its quality, the lower the limit, and thus a low 

quality facility is at risk of not having its care-related costs reimbursed. (For more on VBR, see 

Appendix c.) 

Although the state has collected and published nursing home quality information for 

many years, VBR is the first time quality has been included in the formula used to set 

reimbursement rates. (For more on the history of the state’s efforts to incorporate quality 

measures into the reimbursement system, see Appendix B.) This connection between quality 

and reimbursement is a defining characteristic of value-based purchasing plans. 

 
Incentives under VBR 

The incentive structure of VBR is such that, all other things being equal, a facility has one 

of two dominant incentives, depending on the facility’s circumstances. The first incentive is for 

a facility to improve its quality in order to increase its total care-related payment limit, but only 

if its total care-related costs are near its limit. When a facility’s costs are near its limit, it runs 

the risk of the state not reimbursing it for any amount that exceeds its limit. To protect itself 

against a fiscal loss that would result for not being fully reimbursed, a facility will attempt to 
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increase its quality score, thereby increasing its limit and increasing the likelihood of being fully 

reimbursed. If, on the other hand, a facility’s total care-related costs are not near its limit, then 

a facility appears to have an incentive to generate the required cash flow to increase its total 

care-related costs, presumably in an effort to increase its quality. A facility under its limit, 

however, can increase its costs without any requirement that it increase its quality, and thus, 

under this scenario, VBR contains no direct financial incentive for a facility to improve its 

quality. VBR may provide resources to improve quality, but for facilities under their limits, it 

provides no incentive nor any requirement to do so. Low cost facilities relative to their quality 

can increase costs without increasing quality. High quality facilities relative to their cost can also 

increase costs without increasing quality. VBR may create an incentive for high cost facilities 

relative to their quality and low quality facilities relative to their costs to improve quality, but 

only if these facilities anticipate that their limit in future years will be set at a level that might 

result in having unreimbursed costs. 

 
VBR as a Form of VBP 

Minnesota’s Value-based Reimbursement (VBR) system is clearly a VBP program under 

RAND’s broad definition, but it does not fit neatly into the three common types of VBP 

programs. VBR shares features of all three of these VBP types. Like a P4P program, VBR 

provides a form of reward and penalty to facilities based on quality. The upper limit on a 

facility’s total care-related reimbursement rate is a function of its quality score and the median 

total care-related costs of nursing facilities located in the seven-county Minneapolis-Saint Paul 

metropolitan area (“metro”). A facility with a relatively high quality score has a greater 

likelihood of its reimbursement rate covering its costs. In addition, a facility with both a 
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reasonable expectation that its total care-related costs will not exceed the median metro costs 

and the means of generating the necessary cash flow, can increase its total care-related costs 

and know that the state will reimburse it for those increased costs. The facility must incur and 

document its increased costs, however, so in this sense its increased reimbursement rate is not 

a reward in the way extra payments in P4P programs typically are. 

Under Minnesota’s VBR, the other operating component of the total reimbursement 

rate is a type of bundled payment program. The state pays every facility a set annual rate to 

cover other operating costs, such as administrative costs, dietary costs, and housekeeping and 

laundry costs. This component of the rate, however, has no direct connection to quality. 

Instead, this component is equal to 105% of the median other operating costs of metro area 

facilities. Since the total care-related reimbursement limit is tied to quality and the quality score 

used includes indicators that can be increased by other operating activities, such as food 

services, there exists, indirectly, an incentive for facilities to increase the quality of these other 

operating activities. Like a shared-savings model, VBR allows the facility to benefit from 

providing other operating activities at a lower cost. If the provider can keep its other operating 

costs below its reimbursement rate, then the facility can keep the entire difference. Unlike a 

typical shared savings model, however, the facility does not share any portion of its savings 

with the state. 

 
Hypothesis 

Given the available evidence concerning the effectiveness of value-based purchasing 

(VBP) programs in health care generally, in nursing homes specifically, and in particular, in 

Minnesota nursing homes, it is not clear what impact we should expect from Minnesota’s 
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implementation of value-based reimbursement (VBR). On the one hand, the evidence to date 

gives us reason to be skeptical that VBR, insofar as it is a form of value-based purchasing, will 

have an effect on the quality of clinical care. On the other hand, VBR implementation resulted 

in very large rate increases for most facilities. Most VBP programs offer relatively small financial 

benefits to facilities after they achieve a quality benchmark. The initial implementation of VBR 

gave most facilities a very large increase immediately upon implementation. One might 

reasonably expect a large influx of resources to increase quality.  

By merely increasing spending, we might think that a facility would increase its quality. 

There is little evidence, however, that this is the case. For many years, a primary criticism of 

Minnesota’s prior nursing facility reimbursement system was that there was no apparent 

connection between the rate the state paid a facility and the facility’s quality. Figure 1 shows 

the four-quarter moving average as of the 4th quarter of 2015 of the quarterly quality indicator 

improvement score, which is the measure DHS uses to measure quality improvement in clinical 

care provided at nursing homes in Minnesota.  The result shown in Figure 1 are consist with 

DHS’s 2004 observation that “currently there seems to be no relationship between payment 

rates and quality. Figure 2 is a reproduction of a 2004 graph presented by DHS to support its 

claim.  While the quality measures plotted on Figures 1 and 2 are not the same, both figures 

support the suspicion that simply spending more will not have much effect on quality.  

Also, because the VBR statute contains a “hold harmless” provision that guarantees that 

no facility would receive a rate in 2016 that is lower than it received in 2015, and because early 

indications are that very few facilities have costs that exceed their limit, the total care-related 
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payment limit does not appear to offer a substantial financial incentive to improve quality.16 It 

is, therefore, unlikely that VBR will cause most facilities to respond to the limit’s financial 

incentive in the intended way. In the short term, we should expect the financial incentive under 

VBR to have very little impact on quality.   

The hypotheses, therefore, are that following implementation of VBR there may be a 

modest increase in the level of quality, due primarily to the dramatic increase in rates many 

facilities experienced in the first two years. The rate of quality improvement after 

implementation is not expected to increase, at least in the short term. 

 
METHODS 

Study Design 

The statewide implementation of VBR on January 1, 2016 provides a natural experiment 

that can be analyzed in an attempt to measure the effect of VBR on the quality of clinical care 

provided in Minnesota nursing homes.  

Study Sample, Study Time Period and Data Sources 

The study sample includes all nursing homes in the state of Minnesota that received 

payments under VBR on January 1, 2016 with the exception of 5 specialty care nursing homes 

that are not subject to the total care-related limits. The study does not include any other long-

term care settings such as intermediate care facilities or assisted living facilities. The study time 

period was the 4th quarter of 2011 through the 2nd quarter of 2016. 

                                                           
16 In 2016, only 10 facilities reached their total care-related limit, but one of these benefited from the hold 

harmless provision. Among 9 of the 10 facilities that reached their limit, the range of excess costs was between 
$2.06 and $27.14.  In addition, one facility was an extreme outlier and exceeded its limit by over $400. (Robert 
Held (Director, Nursing Facility Rates and Policy Division, Continuing Care for Older Adults, Minnesota 
Department of Human Services) in discussion with the author, December 1, 2016.) 
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The data for this study were drawn from publically available administrative data 

compiled by the Minnesota Department of Human Services (DHS). Facility-specific data, such as 

facility size, whether a facility was a for-profit enterprise, whether a facility was a member of a 

chain of nursing facilities, whether the employees of the facility were covered by a collective 

bargaining agreement, and whether the facility qualified as a short stay facility because it had 

more than three annual admissions per bed, were all drawn from annual cost reports each 

facility submits to DHS.  

Additional data was drawn from the published nursing facility reimbursement rates, 

which are also available from DHS. This data set includes the default per resident per day 

reimbursement rate as well as any additional payments in the form of PIPP or QIIP payments. 

The final data set used in this study is DHS’s Quality Indicator Improvement Score (QIIS) 

database.  

 
Dependent Variable: Nursing Home Clinical Care Quality Improvement 

The dependent variable in this study is the Minnesota Quality Indicator Improvement 

Score (QIIS). QIIS is a score developed by DHS to track changes in a facility’s clinical care quality 

indicators over time. QIIS is similar, but not identical, to QIS, which is the quality rating 

Minnesota publishes for consumers on the Minnesota Nursing Home Report Card. QIS is what is 

called a relative measure, as opposed to an absolute measure. A relative measure compares a 

facility to other facilities rather than to an absolute standard. Each time the state calculates a 

facility’s QIS, the state is comparing the facility’s performance during the most recent 

measurement period to the performance of all other facilities during that same measurement 

period. Changes in QIS over time, therefore, are not appropriate measures of improvement in 
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clinical care – a change in QIS is measuring a change in clinical care at a particular facility 

relative to all other facilities. Changes in QIIS, on the other hand, are appropriate measures of 

change in the quality of clinical care over time. QIIS is risk-adjusted and benchmarked to a 

facility’s QIS in 2011. As a facility’s QIIS changes over time, the change in score is capturing 

changes in clinical care relative to the care provided by that facility in 2011.  (For more on how 

QIIS is calculated and how QIIS differs from QIS, see Appendix A.) 

 
Independent Variables: Facility-level measures 
 

The administrative data available from DHS contains many possible facility-level 

covariates that might have some potential impact on the quality of clinical care in a nursing 

home. Total payment rate and PIPP status captures a measure of the total resources available 

to provide care to residents. Union status helps captures the effect of union membership on 

staff wages, working conditions, and other topics of collective bargaining that arguably play a 

role in clinical care. Short stay status, which indicates that a facility has a high proportion of 

short stay residents, seeks to control for the influence of the more generous Medicare 

reimbursement rate provided to facilities for residents who reside in a nursing home for a short 

duration to rehabilitate from an injury or surgery. Chain status helps capture the administrative 

and organizational benefits provided by a large-scale operation, such as well-designed policies 

and procedures, as well as quality training and internal controls. For-profit status helps capture 

the influence of reimbursement rates being converted to profits and thus potentially not being 

used to provide care. Finally, size, like chain status, helps control for efficiencies that may be 

available to larger facilities. 
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Model Specification 

The proposal presented in this paper is for a facility- and year-fixed effects regression 

model designed to measure the change in level and the change in trend of quarterly Minnesota 

quality indicator improvement scores (QIIS) caused by the implementation in 2016 of the new 

reimbursement system.  

The following facility- and year-fixed effects model with robust standard errors is 

proposed: 

𝑄𝐼𝐼𝑆𝑖𝑡 = 𝛽0 + 𝛽1𝑍𝑖𝑡 + 𝛽2𝑇𝑖𝑡 + 𝛽3𝑋𝑖𝑡 + 𝛽4𝑋𝑖𝑡𝑇𝑖𝑡 + 𝛼𝑖 + 𝜂𝑡 + 𝜐𝑖𝑡 

Where: 

 QIIS = a facility’s quarterly quality indicator improvement score 

Z = a vector of facility level covariates including total payment rate, PIPP status, 
union status, short stay status, chain status, for profit status, size and dummy 
variables for quarters 
 

 T = quarters since 4th quarter, 2011 

 X = dummy variable for treatment 

 XT = interaction term between treatment and trend. 

 𝛼𝑖= the time-invariant individual effects 

 𝜂𝑡 = the common unobserved time trend 

 𝜐𝑖𝑡= the error term 

The coefficients of interest in this proposed model are β2, β3 and β4. β2 is an estimate of 

the trend in QIIS changes before implementation of VBR after controlling for observed facility 

level traits that vary by time and facility and controlling for seasonality in the QIIS data. β3 is an 
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estimate of the change in the level of QIIS after implementation. And β4 is an estimate of the 

trend in QIIS changes after implementation of VBR. 

The QIIS data set shows clear signs of seasonality. The results of a simple regression of 

QIIS on these quarterly dummies, as seen in Table 1, shows that QIIS are lower during the first 

quarter of the year relative to quarter 4, but higher in quarters 2 and 3 relative to quarter 4. 

Figure 3 is a plot of the mean raw QIIS scores by quarter. This plot of mean QIIS gives a visual 

representation of the regression findings; QIIS tend to be lowest during the winter months and 

higher in the summer. Including the dummy variables for quarters in the facility- and year-fixed 

effects model I have proposed is an attempt to control for this seasonal variation. 

 
Justification of Model Specification 

The benefit of a facility-fixed effects model is that it can help control for unobserved 

facility features that do not vary over time. The benefit of a time-fixed effects model is that it 

can help control for unobserved variables that vary over time but not across facilities. Examples 

of time-fixed effects are changes in state or national policy that effect all nursing homes.   

Another argument in favor of a fixed effects model is that the data set is census data in 

that it exhaust the population of relevant facilities. “If data exhausts the population then the 

fixed approach, which produces results conditional on the cross-sectional units in the data set, 

seem appropriate because these are the cross-sectional units under analysis. Inference is 

confined to these cross-sectional units, which is what is relevant.”  So long as one does not 

make out of sample predictions based on a fixed effects model, the fixed effects model “has 

much to recommend it.” 
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In addition to the theoretical arguments in favor of a facility- and time-fixed effects 

model, the results of statistical analysis of the data favor the proposed model. Following 

Kennedy’s advice for working with panel data, I began by restricting the sample to the pre-

intervention time period and testing the null hypothesis that the panel intercepts are equal and 

that there is no variance across facilities (i.e., that there is no panel effect).17 I did so using the 

Lagrange Multiplier (LM) test.  The results of the LM test required a rejection of the null 

hypothesis; there is a panel effect in the data set. 

In the wake of the LM test, and again following Kennedy, I ran a random effects model 

and a facility-fixed effects model in order to apply a Hausman test to determine if the random 

effects estimator is unbiased, and therefore preferable to the fixed effects model because it is, 

like the fixed effects model, unbiased, but also more efficient. The Hausman test failed, so 

instead, as an alternative to a Hausman test, I followed Schaffer and Stillman’s advice to use an 

artificial regression approach to test whether a fixed effects models was preferable to a random 

effects model.18 The results indicated a fixed effects models was preferable. 

Having settled on a facility-fixed effects model, I tested whether year-fixed effects 

should be included as well. Following Torres-Reyna, I performed a Wald test, which tests the 

                                                           
17 Kennedy, A Guide to Econometrics., 286.  
18 See Schaffer and Stillman, “xtoverid:  Stata module to calculate tests of overidentifying restrictions after xtreg, 

xtivreg, xtivreg2 and xthtaylor.”  “A test of fixed vs. random effects can also be seen as a test of overidentifying 
restrictions…. The test is implemented by xtoverid using the artificial regression approach described by Arellano 
(1993) and Wooldridge (2002, pp. 290-91), in which a random effects equation is reestimated augmented with 
additional variables consisting of the original regressors transformed into deviations-from-mean form.  The test 
statistic is a Wald test of the significance of these additional regressors.  A large-sample chi-squared test statistic 
is reported with no degrees-of-freedom corrections.  Under conditional homoskedasticity, this test statistic is 
asymptotically equivalent to the usual Hausman fixed-vs-random effects test; with a balanced panel, the artificial 
regression and Hausman test statistics are numerically equal…. Unlike the Hausman version, the test reported by 
xtoverid extends straightforwardly to heteroskedastic- and cluster-robust versions, and is guaranteed always to 
generate a nonnegative test statistic.”   
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null hypothesis that in the facility- and year-fixed effects model the coefficients for all years are 

jointly equal to zero.19 The test indicated that the null hypothesis should be rejected and the 

year-fixed effects included in the model. 

Finally, using a modified Wald test for groupwise heteroskedasticity in fixed effect 

regression models and a Wooldridge test for autocorrelation in panel data, I determined that 

heteroscedasticity and autocorrelation were present and corrected for both using robust 

standard errors. 

The results of each of the regressions performed while testing the model specification 

are presented in Table 2. 

Next, the trend variable, the implementation dummy, and the interaction term were 

included, the time period was expanded to include the post-intervention observations, and 

total payment rate was removed. Total payment rate was removed to avoid conditioning on an 

outcome, since the total payment rate would include the payment of the impact of the rate 

increases under VBR. The same tests were applied to the expanded model as were applied to 

the previous models, and the results were the same; a facility- and year-fixed effects model is 

the preferable model. The results of facility- and time-fixed effects regression with the 

interaction term are presented in Table 6. 

 
RESULTS 

Sample Characteristics 

                                                           
19 Torres -Reyna, “Panel Data Analysis Fixed and Random Effects Using Stata (v. 4.2).” 



Monahan 

Page 21 of 62 
 

The combined panel data set includes 360 nursing homes that received medical 

assistance reimbursement from the state of the Minnesota during the first quarter of 2016 

according to data provided by DHS. The mean of the raw QIIS during 2016, quarter 1 was 70, 

while the seasonally adjusted mean was about 73. During the first quarter of 2016, 

approximately 70% of these nursing homes were located outside the metro. About 67% of the 

non-metro facilities were small, while nearly 70% of the metro-area facilities were large. Across 

the state, 29% of facilities were for profit, 21% were large and 53% were members of a chain. 

Non-chain facilities were much more likely to be non-metro and small. About 21% were 

classified as short stay facilities, meaning they averaged three admissions per bed over the 

course of the prior year. About a third of all nursing facilities were parties to a collective 

bargaining agreement, with little difference in the percentage between metro and non-metro 

facilities, although large facilities were more likely to be parties to a collective bargaining 

agreement than were small facilities. Tables 3 and 4 contain definitions of all the covariates 

used in the regressions as well as their means and standard deviations by year. 

 
Results prior to implementation of VBR 

A facility- and time-fixed effects regression was performed on the pre-intervention time 

period to examine the relationships between the available covariates and the dependent 

variable, QIIS. The results of that regression is presented in the last column of Table 2. 

Prior to VBR, on average a $10 increase in a facility’s reimbursement rate resulted in a 

statistically significant increase in QIIS of 0.5 points. A facility being a party to a collective 

bargaining agreement had a statistically significant negative impact on quality, resulting on 

average in a QIIS score that was more than 3.5 points lower than the QIIS of facilities that were 
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not parties to collective bargaining agreements. For profit status had an even larger influence 

on QIIS. On average, QIIS for for-profit nursing homes was over 11 points lower than in nursing 

homes that were not for-profit. While the quarterly variables and the year variables were 

significant, none of the other facility-level covariates had an influence on QIIS prior to 

implementation. 

 
Preliminary Results after Implementation 

Table 5 presents the results of four different specifications fixed-effect models with the 

pre-intervention trend variable and the difference variable, but not the interaction term, which 

measures the post intervention trend. Model 4, which includes all the covariates, produced 

significant results for only two of the three variable of interest included in this version of the 

model. There is enough available data to estimate the pre-implementation trend in QIIS. 

Beginning with an average QIIS of 65.5 in the fourth quarter of 2011, QIIS rose by an average of 

.5 points per quarter, or 2 points a year. Figure 4 plots the pre-implementation trend in QIIS, 

which is the solid line to the left of the vertical dashed line, together with a plot of the mean 

QIIS by quarter for reference. Model 4 also estimated that the immediate effect of 

implementing VBR was, on average, a 1.143 point increase in QIIS, which is a statistically 

significant increase, but only at an alpha level of 10%. 

 Table 6 contains the results of two variations of Model 4. Omitting the variable for union 

status has virtually no effect on the pre-intervention trend or the difference variable. Omitting 

union does, however, reduce the magnitude of the constant, which is the y intercept on a lot of 

the pre-intervention trend line. 

Preliminary Results after Restricting Sample to 2013 - 2016 
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A potential objection to my application of the models to the available data is that the 

data from 2012 should be excluded due to the relatively high rate of change in QIIS during that 

year. DHS staff have speculated that the increase in the scores was the result of the change on 

October 1, 2010 from the second version of the minimal data set (MDS 2.0) to the third version 

(MDS 3.0). Accepting this argument requires acceptance that it took over a year, possibly as 

long as 2 years, for facilities to adjust to the new data collection requirements. DHS staff have 

also speculated that the QIIS increases in 2012 may be the result of the transition to a new 

case-mix classification system on January 1, 2012, which would have an effect on the risk-

adjustments that are applied during the calculation of QIIS. Table 7 compares regression results 

for Model 4 if the data from 2012 are included to the results when data from 2012 are 

excluded. 

There are two comparisons worth noting. First, the slope of the pre-implementation 

trend is about half as steep when 2012 is excluded than as when it is included. This is not 

surprising given the steep increase in QIIS in 2012 relative to the rate of increase between 2013 

and 2016. In addition, the magnitude and statistical significance of the difference variable are 

increased. The difference coefficient increased from 1.143 to 1.674, representing about a 0.5 

point increase in the estimated increase in QIIS upon implementation of VBR. The 2013 to 2016 

pre-intervention trend line is presented in Figure 5.  

 
DISCUSSION 

Discussion of implications of Preliminary Results 

 The most important implication of the preliminary results is that the time frame of the 

study could have important implications for the results of any study of the impact of VBR on 
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quality. When the post-implementation trend is estimated after more data becomes available, 

policy makers will want to compare the slope of the quality improvement trend line before and 

after implementation of VBR. The decision as to whether to include data from 2012 will have a 

dramatic influence on the comparison of those trend lines.  Without a good argument for 

omitting 2012 that overcomes the argument in favor using year-fixed effect model to account 

for the QIIS improvement during 2012, the 2012 data should remain in the analysis. 

 Another stark implication of the preliminary results is that the state spent over $100 

million dollars for a 1 to 1.5 point average increase in QIIS. Recall that the average rate increase 

was about $40.  Recall also that according to the results presented in Table 2, prior to 

implementation of VBR we would have expected a $40 rate increase to result in a 2 point 

increase in QIIS on average. Of course, the state may also have bought an increase in the rate of 

quality improvement, continued financial viability for some facilities, and continued access to 

nursing home services. 

 
Discussion of Study Limitations 

Since there is limited post-intervention data currently available, the analysis is very 

preliminary, but it can be updated easily as more data become available. 

In addition to the limitations resulting from limited availability of post-intervention data, 

this proposed method can only capture changes in one aspect of quality as it is defined by 

Minnesota for the purposes of MA reimbursement. The measure of this definition of quality is a 

composite measure called the nursing facility quality score (QS), which is derived from (1) a 

quality indicator score (QIS), which is a measure of the quality of clinical care, (2) results of 

surveys concerning residents’ quality of life, and (3) results of state inspections of facilities. The 
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indicators of quality clinical care captured by QIS, however, make up 50% of the composite 

quality score (QS). The method proposed in this paper only addresses changes in these 

indicators of clinical care, but the method could be expanded to include changes in the other 

two components of QS, i.e., quality of life and inspection results. 

Due to the reporting timelines involved, some relevant data were not available at the 

time this study was designed, and so some covariates that might otherwise be included were 

omitted. Future studies will be able to include additional covariates such as occupancy rate, 

hours of direct care per resident day, and possibly average acuity of residents by facility.  

Other missing data were imputed from 2014 into 2015, including the variables for size, 

union status, for profit status, chain status, and short-stay status. All these data will need to be 

updated when the 2015 data become available after the publication of the 2017 rates. The 

variables imputed are time-variant, but there is very little variation within panels or across 

series. The status of most facilities on these measures did not change between 2012 and 2016. 

Nonetheless, since the variables do on occasion vary with time, they could not be completely 

captured by the fixed effects model, and because not including them would contribute to 

omitted variable bias, the imputed values were included temporarily.  Table 8 shows the status 

counts for each of these variables by quarter. The imputed data are in bold. 

 
Discussion of further research 

One topic of future research is a test for possible anticipation effects. While VBR was 

implemented on January 1, 2016, the legislation was signed on May 22, 2015, giving facilities 

over two quarters to make spending adjustments during 2015 that would be reflected in their 

2017 rates. Obviously such anticipation effects could not be estimated with the available data.  
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Another topic for future research is sensitivity analysis for lagged effects. The increase in 

reimbursement rates in 2016 might take time to become reflected in QIIS. Additionally, when 

VBR was implemented, most facilities received a very large rate increase and were not subject 

to their total care-related payment limit. Over time, facilities will likely spend up toward their 

limit. Only after a critical mass of facilities approach their limit can the financial incentives (as 

distinguished from rate increases) in VBR begin to have some influence on quality. How long 

that will take is a complicated question. Recall that the payment limit is a function of both a 

facility’s quality score, which is a score relative to all other facilities, and the median care-

related costs of facilities in the metro area. Each year both variables will change, and it is hard 

to predict how a facility’s changing limit will relate to a facility’s costs. If median metro total 

care-related costs increase steeply, many facilities may remain well under their limit for many 

years to come. Figure 6 is a three-dimensional graph of the function that sets the total care-

related limit. The plot assumes that the median total care-related costs for metropolitan 

facilities falls between $100 per standardized resident day and $200 per standardized resident 

day. In Figure 6, x is a facility’s quality score, y is the median total care-related costs of 

metropolitan facilities, and z is the facility’s payment limit. The angle of the plane on the plot 

indicates that as either median costs or quality goes up, the limit goes up. If both go up 

simultaneously, then the limit increases at a greater rate than it would if only one variable 

increased. Table 9 offers the same information in a matrix. With more information concerning 

the trend in metro total care-related costs, it may be possible to have enough information to 

develop a hypothesis about lagged effects. 
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Further research involving this model will also need to consider the influence of other 

state and federal policies, as well as initiatives by industry trade associations. While the year-

fixed effects can help control for these unobserved variables, their implementation within close 

temporal proximity to the implementation of VBR could threaten the validity of any estimates 

of the impact of VBR on quality. Of particular concern is the Quality Assurance and Performance 

Improvement (QAPI) requirements under the new conditions of participation in Medicare and 

Medicaid issued by the Centers for Medicare & Medicaid on October 4, 2016 and effective 

November 28, 2016. Facilities have already anticipated many of the changes to the conditions 

of participation, but facilities are only beginning to think about the QAPI requirements, which 

will not be officially required for another three years (November 28, 2019). The QAPI 

requirements will require each facility to “take a systematic, comprehensive, and data-driven 

approach to maintaining and improving safety and quality in nursing homes while involving all 

nursing home caregivers in practical and creative problem solving.”20 To the extent that there 

are lagged effects from VBR that overlap with facilities beginning to implement QAPI programs, 

it may become extremely difficult to disentangle the effects of VBR from the effects of QAPI. 

It would be also useful to understand if implementation of VBR has difference impacts 

on different subgroups. For example, are most of the financial benefits under the new 

reimbursement system going to nursing homes that are already high quality? Or are rural 

facilities receiving a disproportionate share of the increased spending under VBR? 

 
CONCLUSION 

                                                           
20 Centers for Medicare & Medicaid Services, “Nursing Homes Quality Initiatives: Questions and Answers,” 3. 
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 The preliminary results of this study show that prior to implementation of VBR, quality 

of clinical care at Minnesota nursing homes was increasing at a rate of two points per year on 

average. Upon implementation of VBR, quality improved just over 1 point. Whether the rate of 

quality improvement changed after implementation could not be determined due to 

insufficient post-implementation data. 

 



Monahan 

Page 29 of 62 
 

Bibliography 

Arling, Greg, Valerie Cooke, Teresa Lewis, Anthony Perkins, David C. Grabowski, and Kathleen 
Abrahamson. “Minnesota’s Provider-Initiated Approach Yields Care Quality Gains at 
Participating Nursing Homes.” Health Affairs, 2013. doi:10.1377/hlthaff.2013.0294. 

Campbell, Stephen M., David Reeves, Evangelos Kontopantelis, Bonnie Sibbald, and Martin 
Roland. “Effects of Pay for Performance on the Quality of Primary Care in England.” New 
England Journal of Medicine 361, no. 4 (July 23, 2009): 368–78. 
doi:10.1056/NEJMsa0807651. 

Campbell, Stephen, David Reeves, Evangelos Kontopantelis, Elizabeth Middleton, Bonnie 
Sibbald, and Martin Roland. “Quality of Primary Care in England with the Introduction of 
Pay for Performance.” New England Journal of Medicine 357, no. 2 (July 12, 2007): 181–90. 
doi:10.1056/NEJMsr065990. 

Damberg, Cheryl L., Melony E. Sorbero, Susan L. Lovejoy, Grant R. Martsolf, Laura Raaen and 
Daniel Mandel. Measuring Success in Health Care Value-Based Purchasing Programs: 
Findings from an Environmental Scan, Literature Review, and Expert Panel Discussions. 
Santa Monica, CA: RAND Corporation, 2014. 
http://www.rand.org/pubs/research_reports/RR306.html. 

Center for Rural Policy & Development, "Long-term Care Workforce Challenges in Rural 
Minnesota." April, 2015. Retrieved from http://www.ruralmn.org/challenges-in-building-
the-long-term-care-workforce-in-rural-minnesota/ 

Centers for Medicare & Medicaid Services, "Long Term Care Minimum Data Set (MDS)." 
Retrieved from https://www.cms.gov/Research-Statistics-Data-and-Systems/Files-for-
Order/IdentifiableDataFiles/LongTermCareMinimumDataSetMDS.html 

Centers for Medicare & Medicaid Services, "Nursing Homes Quality Initiatives: Questions and 
Answers." Retrieved from https://www.cms.gov/Medicare/Provider-Enrollment-and-
Certification/QAPI/Downloads/Aligning_QAPI_FAQ.PDF 

Centers for Medicare & Medicaid Services, "QAPI at a Glance: A Step by Step Guide to 
Implementing Quality Assurance and Performance Improvement (QAPI in Your Nursing 
Homes." Retrieved from https://www.cms.gov/medicare/provider-enrollment-and-
certification/qapi/downloads/qapiataglance.pdf 

Felt-Lisk, Suzanne, Gilbert Gimm, and Stephanie Peterson. “Making Pay-for-Performance Work 
in Medicaid.” Health Affairs (Project Hope) 26, no. 4 (2007): w516-27. 
doi:10.1377/hlthaff.26.4.w516. 

James, Julia. “Health Policy Brief: Pay-for-Performance.” Health Affairs, October 11, 2012. 

Jha, A. K., E. J. Orav, and A. M. Epstein. “Low-Quality, High-Cost Hospitals, Mainly In South, Care 
For Sharply Higher Shares Of Elderly Black, Hispanic, And Medicaid Patients.” Health Affairs 
30, no. 10 (October 1, 2011): 1904–11. doi:10.1377/hlthaff.2011.0027. 



Monahan 

Page 30 of 62 
 

Kennedy, Peter. A Guide to Econometrics. Blackwell Pub, 2008. 

Minnesota Department of Human Services, "Impact of the Alternative Payment Demonstration 
Project for Nursing Facility Services," 1997. 

Minnesota Department of Human Services, “Minnesota Nursing Home Report Card Technical 
Users Guide, updated 05-05-2016.” Retrieved from 
http://nhreportcard.dhs.mn.gov/technicaluserguide.pdf 

Minnesota Department of Human Services, “New Rate Setting for Nursing Facilities: 
Recommendations to the Minnesota Legislature,” 2006. 

Minnesota Department of Human Services, "Nursing Facility Performance-Based Contracting 
and Sunset of Rule 50," 1999. 

Minnesota Department of Human Services, "Policy Considerations for Nursing Facilities : A 
Report to the Minnesota Legislature," 2000. 

Minnesota Department of Human Services, "Report to the 1998 Legislature on Nursing Home 
Outcomes : A Component of the Alternative Payment System (APS) Project," 1998. 

Minnesota Department of Human Services, “Value-Based Reimbursement: A Proposal for a 
New Nursing Facility Reimbursement System,” 2004.  

Minnesota Interagency Board for Quality Assurance. “Conclusions and Recommendations 
Regarding Indicators of High Quality Long Term Care Service and the Feasibility of 
Establishing a Quality Incentive Program for Minnesota Nursing Homes and Boarding Care 
Homes,” 1990. 

Rosenthal, Meredith B, Richard G Frank, Zhonghe Li, and Arnold M Epstein. “Early Experience 
with Pay-for-Performance: From Concept to Practice.” JAMA 294, no. 14 (October 12, 
2005): 1788–93. doi:10.1001/jama.294.14.1788. 

Ryan, Andrew M., and Jan Blustein. “The Effect of the MassHealth Hospital Pay-for-
Performance Program on Quality.” Health Services Research 46, no. 3 (June 2011): 712–28. 
doi:10.1111/j.1475-6773.2010.01224.x. 

Schaffer, M.E., Stillman, S.  "xtoverid:  Stata module to calculate tests of overidentifying 
restrictions after xtreg, xtivreg, xtivreg2 and xthtaylor." 2010.  
http://ideas.repec.org/c/boc/bocode/s456779.html  

StataCorp. Stata 13 Longitudinal-data/Panel-data Reference Manual. College Station, TX: Stata 
Press, 2013. 

Torres_Reyna, Oscar (Data & Statistical Services, Princeton University). “Panel Data Analysis 
Fixed and Random Effects Using Stata (v. 4.2)”. Retrieved from 
https://www.princeton.edu/~otorres/Panel101.pdf 

Werner, Rachel M, Jonathan T Kolstad, Elizabeth A Stuart, and Daniel Polsky. “The Effect of Pay-
for-Performance in Hospitals: Lessons for Quality Improvement.” Health Affairs (Project 



Monahan 

Page 31 of 62 
 

Hope) 30, no. 4 (April 2011): 690–98. doi:10.1377/hlthaff.2010.1277. 

Werner, Rachel M, R Tamara Konetzka, and Daniel Polsky. “The Effect of Pay-for-Performance 
in Nursing Homes: Evidence from State Medicaid Programs.” Health Services Research 48, 
no. 4 (August 2013): 1393–1414. doi:10.1111/1475-6773.12035. 

 



Monahan 

Page 32 of 62 
 

TABLES 

Table 1: Regression Results Showing Seasonal Variation in QIIS 

 

  

                         Seasonality

                         b/t/se

Quarter 1 -2.523***

                         (-27.20)

                         [0.09]

Quarter 2 0.529***

                         (-5.7)

                         [0.09]

Quarter 3 1.885***

                         -20.32

                         [0.09]

Constant                 66.947***

                         (-1082.6)

                         [0.06]

t-scores in parentheses; SEs in square brackets

* p<0.10, ** p<0.05, *** p<0.01
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Table 2: Results of Initial Pre-implementation Regressions  
2012 - 2015 
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Table 3: Variable Descriptions and Summary Statistics of Indicator Variables 

  

Year # Obs Mean Std. Dev.

PIPP Status 

(1=Received Performce-based Incentive Payment)

2012 359 43.7% 0.4967487

2013 360 45.6% 0.4987139

2014 358 45.0% 0.4981618

2015 360 40.8% 0.4922095

2016 360 43.9% 0.4969421

Union Status 

(1=Facility party to collective bargaining agreement)

2012 360 32.2% 0.467978

2013 360 32.8% 0.4700567

2014 360 32.2% 0.467978

2015 360 32.2% 0.467978

2016 360 32.2% 0.467978

Short Stay 

(1=facility averaged more than 3 annual admissions per bed)

2012 360 17.8% 0.3828577

2013 360 19.2% 0.39416

2014 360 18.6% 0.389738

2015 360 20.8% 0.4066817

2016 360 20.8% 0.4066817

Chain Status 

(1=more than one facility under common ownership)

2012 359 50.7% 0.5006493

2013 359 52.6% 0.4999961

2014 358 53.1% 0.4997535

2015 358 53.1% 0.4997535

2016 358 53.1% 0.4997535

Large 

(1=More than 74 beds)

2012 360 44.7% 0.4978987

2013 360 43.9% 0.4969421

2014 360 42.8% 0.4954451

2015 360 43.3% 0.4962253

2016 360 43.3% 0.4962253

For Profit Status 

(1=Not not-for-profit or government owned)

2012 360 28.3% 0.451244

2013 360 28.6% 0.452571

2014 360 29.2% 0.4551623

2015 360 29.2% 0.4551623

2016 360 29.2% 0.4551623
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Table 4: Variable Descriptions and Summary Statistics for Continuous Variables 

 

  

Year # Obs Mean Std. Dev. Min Max

Quality Indicator Improvement Score (QIIS)

2011q4 350 61.18 12.72 0.00 88.84

2012q1 350 59.14 13.86 0.00 91.11

2012q2 350 64.15 11.93 26.02 91.50

2012q3 351 65.88 11.42 37.69 95.21

2012q4 350 67.68 10.99 27.52 95.51

2013q1 349 65.63 12.26 27.93 98.75

2013q2 350 67.49 12.09 36.32 100.00

2013q3 350 69.20 11.44 36.66 100.00

2013q4 349 67.19 13.77 0.00 100.00

2014q1 347 66.15 12.19 15.49 100.00

2014q2 350 68.54 12.34 12.36 100.00

2014q3 349 69.04 11.84 0.00 100.00

2014q4 349 68.36 11.66 29.53 100.00

2015q1 350 66.77 12.22 26.43 100.00

2015q2 346 69.72 11.08 34.76 100.00

2015q3 352 71.21 12.58 0.60 100.00

2015q4 351 70.33 11.51 0.00 100.00

2016q1 342 70.38 12.05 2.24 100.00

2016q2 341 72.87 11.45 17.58 100.00

Total Payment Rate

2012 359 166.53$   24.80$     103.28$   303.79$   

2013 359 168.34$   25.13$     103.73$   297.29$   

2014 358 178.13$   28.10$     107.55$   311.07$   

2015 360 178.47$   28.81$     107.79$   300.21$   

2016 360 220.54$   29.75$     126.77$   429.09$   

Average Resident Acuity

2012 360 1.013 0.149 0.000 1.679

2013 360 1.020 0.133 0.523 1.607

2014 360 1.017 0.131 0.524 1.536

360 29% 0.456

Metro

(1=Located in Twin Cities Metropolitan Area)
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Table 5: Preliminary Results of Regression Showing Estimated Effect of VBR on QIIS 

 

                         Model 1 Model 2 Model 3 Model 4

                         b/se b/se b/se b/se

Pre- Trend               0.510*** 0.474*** 0.521*** 0.504***

                         [0.05] [0.05] [0.05] [0.05]

Difference               -0.158 0.922 1.439** 1.143*

                         [0.54] [0.56] [0.65] [0.67]

Constant                 62.335*** 62.686*** 61.460*** 65.479***

                         [0.43] [0.46] [0.48] [3.13]

Quarter 1                -1.988*** -2.139*** -1.668***

                         [0.31] [0.31] [0.34]

Quarter 2                0.47 0.269 0.351

                         [0.32] [0.32] [0.33]

Quarter 3                1.407*** 1.162*** 1.213***

                         [0.31] [0.31] [0.31]

Received PIIP            0.112

                         [0.66]

Union                    -4.189

                         [2.83]

Short Stay               0.657

                         [1.26]

Chain Status             1

                         [3.81]

Large                    0.516

                         [2.61]

For Profit               -11.645*

                         [6.86]

2012 0 0

                         [.] [.]

2013 2.844*** 2.420***

                         [0.42] [0.41]

2014 0.988* 0.692

                         [0.53] [0.55]

2015 0.151 -0.074

                         [0.45] [0.46]

2016 0 0

                         [.] [.]

Number of Groups 356 356 356 355

Number of Observations 6626 6626 6626 6245

R2 within 0.0741 0.0879 0.0984 0.0737

R2 between 0.0058 0.0056 0.0003 0.0179

R2 overall 0.0491 0.0583 0.065 0.0284

SEs in square brackets

* p<0.10, ** p<0.05, *** p<0.01
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Table 6: Variations of Model 4 

  

                         

Model 4 Model 4 

with interaction

Model 4

without union status

                         b/se b/se b/se

Pre- Trend               0.504*** 0.505*** 0.503***

                         [0.05] [0.05] [0.05]

Difference               1.143* 1.2 1.153*

                         [0.67] [0.74] [0.67]

Post- Trend              -0.11

                         [0.70]

Constant                 65.479*** 65.475*** 63.680***

                         [3.13] [3.13] [3.28]

Quarter 1                -1.668*** -1.683*** -1.667***

                         [0.34] [0.35] [0.34]

Quarter 2                0.351 0.361 0.353

                         [0.33] [0.33] [0.33]

Quarter 3                1.213*** 1.213*** 1.217***

                         [0.31] [0.31] [0.31]

Received PIIP            0.112 0.112 0.082

                         [0.66] [0.66] [0.66]

Union                    -4.189 -4.189

                         [2.83] [2.83]

Short Stay               0.657 0.657 0.626

                         [1.26] [1.26] [1.25]

Chain Status             1 1 1.012

                         [3.81] [3.81] [3.81]

Large                    0.516 0.516 0.658

                         [2.61] [2.61] [2.70]

For Profit               -11.645* -11.645* -10.215

                         [6.86] [6.86] [7.97]

2012 0 0 0

                         [.] [.] [.]

2013 2.420*** 2.424*** 2.403***

                         [0.41] [0.41] [0.41]

2014 0.692 0.694 0.692

                         [0.55] [0.55] [0.55]

2015 -0.074 -0.072 -0.071

                         [0.46] [0.46] [0.46]

2016 0 0 0

                         [.] [.] [.]

Number of Groups 355 355 355

Number of Observations 6245 6245 6245

R2 within 0.0737 0.0711 0.0728

R2 between 0.0179 0.029 0.0095

R2 overall 0.0284 0.0547 0.0264

SEs in square brackets

* p<0.10, ** p<0.05, *** p<0.01
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Table 7: Comparison of Model 4 Regression Results with and without 2012. 

  

                         

Model 4 Model 4 Model 4 

w/ interaction

Model 4

without union status

                         b/se b/se b/se b/se

Pre- Trend               0.504*** 0.266*** 0.266*** 0.266***

                         [0.05] [0.06] [0.06] [0.06]

Difference               1.143* 1.674** 1.664** 1.689**

                         [0.67] [0.66] [0.73] [0.66]

Post- Trend              0.019

                         [0.70]

Constant                 65.479*** 70.983*** 70.983*** 67.618***

                         [3.13] [2.83] [2.83] [3.10]

Quarter 1                -1.668*** -1.857*** -1.854*** -1.857***

                         [0.34] [0.35] [0.35] [0.34]

Quarter 2                0.351 0.298 0.296 0.297

                         [0.33] [0.36] [0.37] [0.36]

Quarter 3                1.213*** 1.243*** 1.243*** 1.241***

                         [0.31] [0.35] [0.35] [0.35]

Received PIIP            0.112 0.025 0.025 -0.025

                         [0.66] [0.66] [0.66] [0.66]

Union                    -4.189 -7.659*** -7.659***

                         [2.83] [2.73] [2.73]

Short Stay               0.657 -0.173 -0.173 -0.162

                         [1.26] [1.38] [1.38] [1.38]

Chain Status             1 2.847 2.847 2.852

                         [3.81] [3.49] [3.49] [3.49]

large                    0.516 -0.153 -0.153 0.156

                         [2.61] [2.63] [2.63] [2.76]

For Profit               -11.645* -14.652*** -14.652*** -12.037*

                         [6.86] [5.28] [5.28] [7.26]

2012 0

                         [.]

2013 2.420*** 0 0 0

                         [0.41] [.] [.] [.]

2014 0.692 -0.782* -0.782* -0.759

                         [0.55] [0.46] [0.46] [0.46]

2015 -0.074 -0.58 -0.58 -0.565

                         [0.46] [0.43] [0.43] [0.43]

2016 0 0 0 0

                         [.] [.] [.] [.]

Number of Groups 355 355 355 355

Number of Observations 6245 5194 5195 5194

R2 within 0.0737 0.0444 0.0444 0.0416

R2 between 0.0179 0.0163 0.0163 0.0084

R2 overall 0.0284 0.0145 0.0145 0.0121

Robust SEs in square brackets

* p<0.10, ** p<0.05, *** p<0.01

2013 - 20162012 - 2016
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Table 8.  Observed Facility Level Characteristics with Temporarily Imputed Values (values in bold are imputed) 
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Table 9: Matrix of Payment Limits 

 

 

100 120 140 160 180 200

QS

10 95.00$    114.00$  133.00$  152.00$  171.00$  190.00$  

20 100.63$  120.75$  140.88$  161.00$  181.13$  201.25$  

30 106.25$  127.50$  148.75$  170.00$  191.25$  212.50$  

40 111.88$  134.25$  156.63$  179.00$  201.38$  223.75$  

50 117.50$  141.00$  164.50$  188.00$  211.50$  235.00$  

60 123.13$  147.75$  172.38$  197.00$  221.63$  246.25$  

70 128.75$  154.50$  180.25$  206.00$  231.75$  257.50$  

80 134.38$  161.25$  188.13$  215.00$  241.88$  268.75$  

90 140.00$  168.00$  196.00$  224.00$  252.00$  280.00$  

100 145.63$  174.75$  203.88$  233.00$  262.13$  291.25$  

Median Total Care-related Costs per Standardized Day
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FIGURES 

Figure 1: Relationship between Quality and Total Payment Rates 
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Figure 2: Reproduction of a 2004 DHS Scatter gram of QS and Rates 
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Figure 3: Plot of Seasonal Variation in QIIS  
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Figure 4: Results of Regression Showing Projected Pre-intervention Trend of Model 4 
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Figure 5: Results of Regression without 2012 Data Showing Pre-intervention Trend 
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Figure 6: Graph of Payment Limit Function21 

 

 

 

                                                           
21 Produced by https://academo.org/demos/3d-surface-plotter/ using z= [((89.375+0.5625*x)/100)*y] where x is a 

facility’s quality score and y is the median total care-related costs per standardized day among metropolitan 
facilities. 

https://academo.org/demos/3d-surface-plotter/
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Appendix A:  Value-Based Reimbursement: An Introduction 

In order to understand the role quality plays in VBR, one must understand the general 

reimbursement framework.  

The state of Minnesota pays a facility a per day rate to provide care to each of its 

residents enrolled in MA. The state sets a default rate and then adjusts that rate based on the 

care needs of each resident. The rate is higher for residents requiring higher levels of care and 

lower for residents requiring lower levels of care. This approach of modifying the default per 

day rate for each resident based on the care needs of that resident is referred to as “risk-

adjusting.”  

The default total payment rate is composed of five components, only one of which is 

risk adjusted. The five components of the default total payment rate are: the direct care 

payment rate; the other care-related payment rate; the other operating payment rate; the 

external fixed costs payment rate; and the property payment rate. Only the direct care 

payment rate is risk adjusted. The direct care payment rate reimburses facilities for the costs 

associated with clinical care to residents. The other four components of the total payment rate 

are not risk adjusted; instead, the state pays a facility the same per day rate for each of the 

facility’s MA-enrolled residents regardless of the resident’s clinical condition. 

The state, however, does not pay the same default per day rate to every facility. Each 

facility’s default rate is a function of that facility’s costs. All other things being equal, a facility 

with low costs receives a lower default rate than a facility with high costs. The state, however, 

does set limits on the rate it will pay. In addition to the two most relevant limits described 
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below, the state has various other limits built into the sub-components of the default total 

payment rate. 

 

Other operating payment rate 

One limit the state places on the rate it will pay involves the other operating component 

of the total payment rate. The state pays every facility the same other operating payment rate, 

regardless of the facility’s costs. The other operating payment rate is equal to 105% of the 

median other operating costs that were reported on the most recent cost report by facilities 

located in the seven-county Minneapolis-Saint Paul metropolitan area. The most recent cost 

report will represent costs incurred between 27 and 15 months prior to the start of the new 

year.  

 

Total care-related payment rate limit 

Another limit the state places on the default rate is a facility-specific upper limit on the 

default total care-related rate it will pay to each facility. A facility’s total care-related payment 

rate is the sum of its other care-related payment rate and its default direct care payment rate. 

(Recall that the default direct care payment rate is subject to risk-adjustment depending on the 

clinical condition of the resident, and risk-adjustment can result in a direct care payment rate 

for that patient being higher or lower than the default rate.) A facility’s total care-related 

payment rate limit applies only to its default rate and is a function of both the facility’s quality 

score and the median standardized total care-related costs of metro area facilities. A facility’s 

total care related limit, z, is: 
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𝑧 = (
89.375 + 0.5625𝑥

100
) ∗ 𝑦 

where 

  x = the facility’s quality score, and 

  y = the median standardized total care-related costs of metro facilities. 

As a result of this formula, facilities with higher quality scores have higher payment limits than 

do facilities with lower quality scores. 

 

Nursing facility quality scores 

The nursing facility quality score that is used in setting a facility’s total care-related 

payment rate limit has three components, each of which is the result of complicated processes 

and calculations.22 Half the value of the quality score is derived from the Minnesota risk-

adjusted MDS quality indicator score (QIS), which is a measure of particular aspects of clinical 

care that are regarded as good evidence of the quality of clinical care offered by a facility. The 

vast majority of the other half of the quality score is derived from risk-adjusted quality of life 

and service satisfaction surveys, while a small portion is derived from the results of the 

Minnesota Department of Health’s health code and life-safety code inspections. 

                                                           
22 Minnesota Department of Human Services, “Minnesota Nursing Home Report Card Technical Users Guide, 

updated 05-05-2016.” 
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Appendix B: A Brief History of Attempts by Minnesota to Link Nursing Facility Payment Rates 

to Quality 

Value-based Reimbursement (VBR) is the latest episode in a 30-year effort to increase 

the use of quality as a factor in setting payment rates.  

In 1985, Minnesota adopted a prospective, cost-based reimbursement system 

commonly referred to as “Rule-50”. Rule-50, which shared many features with VBR, set nursing 

facility medical assistance payment rates based on a resident-specific medical acuity 

assessment and facility-specific costs (up to a limit) from the prior year, plus forecasted 

inflation for the current year.23 Under Rule-50, a nursing facility’s payment rate had no 

connection to the quality of care a facility provided. Facilities were subject, however, to 

punitive enforcement of minimally acceptable standards of care, such as minimal staffing.24  

The first national effort to tie reimbursement to quality occurred in 1987 when Congress 

passed the Omnibus Budget Reconciliation Act (OBRA). Section 4213 (h)(2)(F) of OBRA permits 

states to “establish a program to reward, through public recognition, incentive payments, or 

both, nursing facilities that provide the highest quality care to residents who are entitled to 

medical assistance.” In an effort to implement an incentive payment system in Minnesota, the 

Legislature directed the now-defunct Interagency Board for Quality Assurance (IBQA) to begin 

the initial work that would be required.25 IBQA issued a report in which it rejected structural 

and process indicators of quality, which had been the historical norm for thinking about quality, 

                                                           
23 Minnesota Department of Human Services “Nursing Facility Performance-Based Contracting and Sunset of Rule 

50,” i. 
24 Minnesota Interagency Board for Quality Assurance., “Conclusions and Recommendations Regarding Indicators 

of High Quality Long Term Care Service and the Feasibility of Establishing a Quality Incentive Program for 
Minnesota Nursing Homes and Boarding Care Homes,” 2 and 10. 

25 Laws of Minnesota 1989, Chapter 282, Article 1, Section 2, Subdivision 7(d). 
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in favor of objective outcome-based quality indicators.26 IBQA’s initial recommendations 

included a patient-specific clinical outcome measure of a patient’s clinical condition as 

compared to the expected condition of a statistically similar patient. In addition, IBQA also 

recommended the following outcome measures of quality: (1) results of resident satisfaction 

surveys; (2) social outcomes; and (3)and emotional outcomes. IBQA recommended that any 

incentive payments be an award for providing relatively high quality care, and that incentive 

payments not be “compensation for investments made in the effort to improve quality.”27 In 

the opinion of IBQA, incentive payments ought to be entirely separate from the routine 

reimbursement rate structure. 

The Minnesota Legislature did not act on the recommendations of the IBQA until the 

1995 session, when the Legislature authorized the Alternative Payment System (APS) 

Demonstration Project.28 The purpose of the demonstration project was to explore the 

feasibility of moving Minnesota’s nursing facility reimbursement system away from the Rule 50 

cost-based system and toward a managed care model. The basic structure of APS was that 

participating facilities would sign a contract to provide nursing facility services to Medical 

Assistance eligible residents for a negotiated risk-adjusted per resident per day rate. In return, 

the state would free facilities from many of the cost reporting requirements under Rule-50. 

When contracts were renewed, the state would apply an annual inflation adjustment to the 

                                                           
26 Minnesota Interagency Board for Quality Assurance., “Conclusions and Recommendations Regarding Indicators 

of High Quality Long Term Care Service and the Feasibility of Establishing a Quality Incentive Program for 
Minnesota Nursing Homes and Boarding Care Homes.” 

27 Minnesota Interagency Board for Quality Assurance, “Conclusions and Recommendations Regarding Indicators 
of High Quality Long Term Care Service and the Feasibility of Establishing a Quality Incentive Program for 
Minnesota Nursing Homes and Boarding Care Homes,” 33. 

28 Laws of Minnesota 1995, Chapter 207, Article 7, section 32. 
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prior year’s rate. All contracts also required each facility to implement and maintain a resident 

satisfaction survey and “agree to participate in a project to develop data collection systems and 

outcome-based standards.” To fund this project, the state charged facilities an annual $50 per 

bed fee, revenue from which the state would use to hire a consultant to develop the data 

collection tool, quality standards, and an incentive payment system that would allow an 

incentive payment add-on of up to five percent for achieving contract-specified outcomes. The 

first contracts were executed in May of 1996.  

The annual $50 per bed fee that was intended to fund the development of the incentive 

payment system was later determined by the federal Health Care Financing Administration to 

be an impermissible provider tax, and the fee was capped at $1,000 per facility.  The resulting 

revenue was insufficient to fund a consultant, so Minnesota Department of Human Services 

(DHS) was forced to significantly scale back the project and the incentive payment program was 

not implemented for another 10 years. 

Over the course of the next two years, DHS issued two reports on the APS 

Demonstration Project. The first report recommended a statewide resident satisfaction survey 

or, better yet, an independent external review of resident satisfaction, rather than relying on 

each facility to develop and conduct its own survey.  The first report also stated that it was too 

early to fully evaluate the project, but noted that DHS was collecting data, which was almost 

entirely compliance data, complaints data, structural or procedural data, and the facility-

specific resident satisfaction survey data.29 Almost no outcome data was being collected at this 

                                                           
29 Minnesota Department of Human Services, "Impact of the Alternative Payment Demonstration Project for 

Nursing Facility Services.” 
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time. The second DHS report on APS was the result of the scaled back effort to develop an 

incentive payment system.30 In the wake of the failure to hire a consultant to do the work 

required to develop an incentive payment system, DHS formed a working group to do so. 

Beginning in 1998, all nursing facilities were required to electronically transmit monthly 

Minimal Data Set (MDS) data to DHS. The MDS contained data on clinical outcomes of patients. 

The working group relied on 30 clinical care quality indicators developed and tested by the 

Center for Health Systems Research and Analysis (CHSRA) at University of Wisconsin-Madison. 

The working group acknowledged that clinical care quality indicators were limited in scope, in 

particular because they did not include quality of life measures. Nonetheless, the working 

group chose 15 of the CHSRA clinical care quality indicators as candidates for the basis of an 

incentive payment system. In its report, DHS hoped that the quality indicators would allow the 

state to “transition from cost-based provider reimbursement to performance-based 

contracts.”31 

In 1998, the state responded to the recommendations of the working group by 

requiring, beginning July 1, 2000, that each facility receiving Medical Assistance reimbursement 

enter into a performance-based contract (PBC) with the state.32 The state’s declaration that it 

intended to more closely link quality and reimbursement set in motion a contentious, 

prolonged and incremental implementation of that proposal. 

                                                           
30 Minnesota Department of Human Services, “Report to the 1998 Legislature on Nursing Home Outcomes : A 

Component of the Alternative Payment System (APS) Project.” 
31 Minnesota Department of Human Services, “Report to the 1998 Legislature on Nursing Home Outcomes : A 

Component of the Alternative Payment System (APS) Project,” 2. 
32 Laws of Minnesota 1998, Chapter 407, Article 3. 
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The initial step toward implementation of PBC was a 1999 DHS report to the legislature 

updating the legislature on the progress DHS and stakeholders had made in developing a 

detailed proposal for performance-based contracts.33 DHS reported that the incentive-based 

payment system, which was originally proposed as a feature of APS and now was intended to 

be a central feature of PBC, was still under development. DHS did report basic agreement on 

the structure of the performance measures to be used. The four broad quality measures were 

(1) the results of licensure and certification surveys, and complaint investigations, (2) risk-

adjusted measures of quality based on clinical outcomes, (3) standardized and independently 

administered consumer satisfaction surveys, and (4) quality of life outcome measures. 

DHS proposed using these four quality measures to develop quality profiles for each 

facility that DHS would share with the facility. DHS also recommended that the quality profiles 

be made public to encourage competition based on quality. The proposal for performance 

contracts was to (1) establish industry-wide performance standards based on the four quality 

measures in order to determine eligibility for incentive payments and (2) require facility-specific 

quality improvement plans to be incorporated into a facility’s contract. However, “No withholds 

related to sub-optimal performance are proposed.”34  While DHS reported agreement on this 

general outline, DHS and stakeholders could reach no agreement on a set of clinical care quality 

indicators, a standardized resident satisfaction survey, or a set of quality of life outcome 

measures.  

                                                           
33 Minnesota Department of Human Services, “Nursing Facility Performance-Based Contracting and Sunset of Rule 

50.” 
34 Minnesota Department of Human Services, “Nursing Facility Performance-Based Contracting and Sunset of Rule 

50,” 12. 
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In light of the failure of DHS and stakeholders to reach an agreement concerning the 

details of the PBC, the state postponed implementation of PBC by one year until July 1, 2001, 

and the Legislature requested additional study and recommendations for implementing PBC.35 

DHS’s response to the state’s request reaffirmed its commitment to PBC and the need for 

objective measures of quality. “The department believes that a strong set of quality measures is 

the foundation for an effective purchasing system.”36 To that end, the department hired a 

consulting firm to help it develop a selection of objective quality measures in hopes of reaching 

agreement with stakeholders on their use. Despite its continued support of PBC, DHS expressed 

doubt that PBC could be entirely addressed during the upcoming legislative session given the 

overall state of the nursing facility industry. DHS recommended immediate funding to adjust 

rates for facilities with low base rates and to address geographic disparities and other 

problematic reimbursement issues. “The Department recommends that the more immediate 

industry financing issues be addressed before considering financing incentive payments.  

Therefore, the product of the work described above [i.e., the consultant’s work on quality 

measures] should first be used for non-financial, information purposes: to develop quality 

profiles, to promote quality improvement in nursing facilities, and to educate and empower 

consumers and family members.”37 

While the 2000 Legislature took no action on PBC or nursing facility quality, in 2001 the 

state required DHS to develop and make publically available by July 1, 2002 nursing facility 

                                                           
35 Laws of Minnesota 1999, Chapter 245, Article 3, Section 25 
36 Minnesota Department of Human Services, “Policy Considerations for Nursing Facilities : A Report to the 

Minnesota Legislature,” 14. 
37 Minnesota Department of Human Services, “Policy Considerations for Nursing Facilities : A Report to the 

Minnesota Legislature,” 15. 
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quality profiles based on MDS data and quality of life surveys.38 The state also postponed any 

implementation of PBC until July 1, 2003 and directed DHS to develop and report by January 15, 

2003 on a new reimbursement system to replace Rule-50, APS and the failed PBC proposal.39 A 

year later the state postponed implementation of quality profiles until July 1, 2003,40 

postponed DHS’s development of and report on a new reimbursement system until January 15, 

2004, and postponed implementation of PBC another year and a half until July 1, 2004.41 

The legislatively mandated report on a new reimbursement system, “Value-based 

Reimbursement: A proposal for a New Nursing Facility Reimbursement System” arrived 10 

weeks late on March 1, 2004. The new Value-based Reimbursement system (VBR 1.0) was 

designed to “recognize legitimate costs; encourage efficiency and quality; reduce rate 

disparities; give providers financial incentives for delivering quality services and achieving good 

outcomes for residents; and provide the legislature with a means to manage overall 

expenditures.”42 Under the new proposal, the state would set a target price for the provision of 

nursing facility services.  The target price would be set relative to patient acuity and the quality 

of the service provided. DHS proposed and used for the sake of illustration in the report a 

quality score composed of measures of nursing hours per standardized resident day, staff 

turnover, staff retention, use of pool staff, proportion of single rooms, MDS-based clinical care 

quality indicators, and survey deficiencies. The proposed quality score still did not include 

quality of life measures or consumer satisfaction measures. 

                                                           
38 Laws of Minnesota 2001, First Special Session, Chapter 9, Article 5, section 29 
39 Laws of Minnesota 2001, First Special Session Chapter 9, Article 5, section 35 
40 Laws of Minnesota 2002, Chapter 220, Article 14, Section 12 
41 Laws of Minnesota 2002, Chapter 220, Article 14, section 19 
42 Minnesota Department of Human Services, “Value-Based Reimbursement: A Proposal for a New Nursing Facility 

Reimbursement System,” i. 
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Under VBR 1.0, the state would determine the difference between a facility’s own costs 

and the target price for providing those services, and pay the facility the lesser of the two 

amounts plus a portion of the difference based on efficiency and quality. Facilities that had 

costs below the target price would be rewarded for efficiency if they were also providing quality 

services; the reward would be greater the better the quality of the services. Facilities with high 

quality scores could get a portion of their costs in excess of the target price, perhaps even more 

than 100% of the difference for very high quality if their cost overrun were small.  

An important aspect of the 2004 report is that DHS explicitly stated that at the time 

there was no relationship between the rate a facility was being paid and the quality of the 

service the facility provided. Default rates varied at the time from $97 to $227. “Currently there 

seems to be no relationship between payment rates and quality.… The rate difference between 

the facility with the highest quality score and the facility with the lowest quality score is only 

$20. In addition, the facility with the highest rate, about $230, and the facility with the lowest 

rate, about $100, have quality scores that are almost equal.”43 

The 2004 report also contained draft legislation, but it was not enacted in 2004. The 

nursing facility industry opposed implementation of VBR 1.0 because: (1) some nursing facilities 

might receive lower rates under VBR 1.0 than they were currently receiving; (2) the basic 

structure of the reimbursement model made it difficult for facilities to predict what their 

reimbursement rate would be in future years; (3) not all facilities received a rate increase to 

adapt to the new system; (4) not enough modeling was done; and (5) the anticipated rate 

                                                           
43 Minnesota Department of Human Services, “Value-Based Reimbursement: A Proposal for a New Nursing Facility 

Reimbursement System,” 2. 
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increases were not sufficient to invest in quality improvements. In the face of industry 

opposition, the Legislature again asked DHS to come back the following session with a 

legislative proposal, this time with modeling of the new system, which would require DHS to 

collect baseline data during the interim.44  The data to be collected was essentially the data 

proposed in the 2004 report. 

The 2005 Legislature passed and the governor signed the initial language for VBR 1.0.45 

The statutory language indicated that the intent of the reimbursement system was to use each 

facility’s actual costs and then adjust the total payment rate “for quality of service provided, 

recognition of staffing levels, geographic variations in labor costs, and resident acuity.” In the 

first year of implementation, the relevant quality measures must include staff turnover, staff 

retention, use of pool staff, quality indicators from MDS, and survey deficiencies. The initial VBR 

1.0 language also called for a 4 year phase-in beginning October 1, 2007.  It also required DHS 

to provide the Legislature with a specific rate setting methodology by February 15, 2006, and 

that the results of that methodology be budget neutral. 

During the 2005 session, the Long-term Care Imperative brought forward their own 

reimbursement proposal to compete with VBR 1.0, called the Direct Care Staffing model (DCS). 

The basic components of the proposal were that the direct care component of the 

reimbursement rate would be a function of staffing levels, the state would pay a price for all 

other services, and facilities could receive a quality add-on to their rate for high quality scores. 

The Legislature objected to the inflationary potential of the proposal that may be caused by 

                                                           
44 Laws of Minnesota 2004, Chapter 194, section 3 
45 Laws of Minnesota 2005, First Special Session, Chapter 5, Article 7, section 43 



Monahan 

Page 59 of 62 
 

facilities rapidly increasing staffing, so the Long-term Care Imperative proposed a 5% cap for 

potential rate increases.  In response to this proposal, a counter-proposal was offered that 

would require prior authorization for any staffing increases and require an appropriation to 

cover the cost of staffing increases.  The Long-term Care Imperative balked and most of their 

proposal died. The state did enact the quality add-on proposal, 15 years after the IBQA 

recommendation to implement an inventive payment system. The 2005 “quality add-on” 

increased facility rates up to 2.4% beginning October 1, 2006 based on the facility’s quality 

score above a floor. 2006 also saw the enactment of PIPP as well as the sunset of Rule 50 and 

the requirement that all facilities be paid under APS. 

Following the 2005 session, DHS, which was required to propose a rate methodology for 

VBR 1.0, attempted to work with stakeholders, including the Long-term Care Imperative.46 

Between September 2005 and January 2006, a committee of stakeholders tried to reach a 

compromise recommendation. DHS thought the DCS model was problematic because of the 

poor correlation between staffing and quality. Stakeholders were not interested in refining VBR 

1.0.  A demonstration project of VBR was also rejected. Ultimately no recommendations 

concerning a rate methodology were made in 2006 and APS remained the status quo. 

In 2007, the legislature returned to VBR 1.0 and passed a modified VBR (VBR 1.5) with 

phased-in “rebasing”.47 Beginning October 1, 2008, 13 percent of a facility’s operating rate 

would be calculated under VBR 1.5, and remainder of the rate would be the facility’s APS rate.  

In 2009, the rate mix was changed such that 14% of a facility’s rate was VBR and the remainder 

                                                           
46 Minnesota Department of Human Services, “New Rate Setting for Nursing Facilities: Recommendations to the 

Minnesota Legislature.” 
47 Laws of Minnesota 2007, Chapter 147, Art 7, section 25 
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was the APS rate.48 In addition, the rest of the phase-in periods were suspended through 2013. 

In 2010, the blended rate retroactively reverted to 13%.49  In 2011, the remainder of the phase-

in periods, which had been suspended in 2009, were repealed.50 The demise of VBR 1.5 was in 

large measure the result of the budget challenges the state faced during this time.  

In 2013, the Legislature revisited the quality score which was originally enacted in 2005 

and used for the 2006 quality add-on.51  A new quality score based on a 100 point scale was 

enacted, with 50% of the possible points coming from the Minnesota quality indicator score, 

40% from quality of life surveys, and 10% from state inspection results.  In addition, the 

Legislature passed another quality add-on of up to 3.2%, and enacted the first QIIP program.   

This brief history omits or glosses over a number of other reforms that impacted nursing 

facilities during this time. CMS implemented multiple versions of MDS during this period, 

Minnesota modified its case-mix classification system at least twice, and certain quality 

measures were made public in the national Nursing Home Compare and Minnesota’s Nursing 

Home Report Card. All of these changes also had an influence on the level of quality provided in 

nursing facilities. 

 

                                                           
48 Laws of Minnesota 2009, chapter 173, Article 1, section 29 
49 Laws of Minnesota 2010 First Special Session, Chapter 1, Article 15, Section 8 
50 Laws of Minnesota 2011, First Special Session, Chapter 9, Article 7, section 34 
51 Laws of Minnesota 2013, Chapter 108, Article 7, section 35 
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Appendix C:  Quarterly Quality Indicator Improvement Scores (QIIS) Explained. 

The Minnesota Nursing Home Report Card, as well as the calculation of the Nursing 

Facility Quality Score, which is used to determine the total care-related payment rate limit, 

both include as a component the Minnesota Risk-adjusted MDS Quality Indicator Score (QIS). 

When the Minnesota Department of Human Services created the QIS, it included a mechanism 

for producing a relative quality indicator score. A score is relative when the score a facility 

receives depends on the facility’s performance on the indicators relative to the performance of 

all other facilities during the same measurement period. 

The quality indicator score is composed of 10 domains of clinical care, each of which is 

worth 10 points, for a total possible quality indicator score of 100. Each domain consists of 

between 1 and 5 quality indicators for a total of 21 clinical care indicators. In a domain with 1 

quality indicator, that indicator is worth 10 out of a possible 100 QIS points.  In a domain with 5 

quality indicators, each indicator is worth 2 out of 100 possible QIS points. The first step in 

determining a facility’s QIS is to determine a “trigger rate” for each quality indicator. For 

example, one quality indicator is “incidence of worsening or serious bowel incontinence”. Each 

facility resident who exhibits worsening or serious bowel incontinence triggers this indicator. 

Lower trigger rates indicate higher quality of care in a facility. This trigger rate is an absolute (as 

opposed to relative) measure for that quality indicator. 

If a facility’s trigger rate on a quality indicator falls within the lowest performing 10% of 

facilities on that indicator, the facility receives no points for that indicator. If a facility’s trigger 

rate on a quality indicator falls within the highest performing 20% of facilities on that indicator, 

the facility receives all the available points for that indicator.  For facilities whose performance 
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on a quality indicator falls between the 10th percentile and the 80th percentile, the number of 

points for that indicator is prorated.  Since the average performance and the distribution of 

trigger rates on a quality indicator can change over time, a facility’s trigger rate, which is an 

absolute measure of performance on a particular indicator, might improve, but because other 

facilities’ trigger rates improve more, the points awarded to the facility for that indicator might 

go down, resulting in a declining QIS, even though the trigger rate is improving.   

In order to track real improvement at facilities, DHS developed a modified Minnesota 

risk-adjusted MDS quality indicator score, called the Quality Indicator Improvement Score 

(QIIS).  QIS and QIIS differ in an important respect. Changes in QIS can only measure changes in 

quality relative to other facilities.  Changes in QIIS measure changes in quality for each facility 

relative to itself in 2011. Both QIS and QIIS use the same calculation for absolute performance 

on a quality indicator (e.g., trigger rates and risk-adjustment). QIIS, however, uses the trigger 

rates corresponding to the no-point threshold, the maximum points threshold, and pro-rated 

point distribution, as they existed in 2011.  By using the threshold rates as they existed in 2011, 

QIIS ensures that a facility’s QIIS increases whenever trigger rates decrease regardless of the 

relative performance of other facilities. By benchmarking the thresholds and distribution to the 

trigger rates as they existed in 2011, the QIIS can capture quality improvement in way that 

changes in QIS cannot.   


