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Abstract The implementation of regulation in the health care sector is oftenmotivated
by assuring a minimum level of quality, but there is little understanding of the cost of
this regulation. This paper explores the cost of regulation in the nursing home industry.
Using panel data on the same nursing homes from 1999 to 2004, this paper examines
how financial performance is impacted by regulations that increased the minimum
number of nurses that provide direct care to residents. While nursing homes attempt
to increase revenues and mitigate the cost of responding to more stringent regulation,
various measures of profitability show nursing homes are worse off financially. In fact,
more stringent staffing regulations cause some nursing homes to losemoney providing
services.

Keywords Regulation · Minimum staffing · Financial performance ·
Nursing homes · Profitability
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1 Introduction

In many instances the consumer is less informed than the firm selling a product. If
the asymmetry in the information between the consumer and firm is great enough, the
firm can use this informational advantage to exploit the consumer, often by lowering
unobservable dimensions of quality. Mechanisms such as guarantees or warranties
exist to protect consumers, but in the health care sector warranties and guarantees are
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not feasible because an ineffective product could result in permanent injury or death.
This leaves regulation as the usual mechanism employed to assure quality in the health
care sector. While regulation attempts to assure quality, it also can increase the cost
of producing care.

In the nursing home (NH) industry, a regulatory mechanism implemented to assure
quality is the minimum direct care staffing (MDCS) regulation. Direct care is provided
by nurses and empirical evidence suggests that higher nurse staffing levels could lead
to higher quality of care (Konetzka et al. 2008; Lin 2014). MDCS regulations are a
form of input regulation that dictates the minimum levels of nurse staff a NH must
employ per resident, hopefully ensuring a minimum level of quality. More stringent
MDCS regulations are found to increase nurse staffing levels (Mueller et al. 2006; Kim
et al. 2009; Park and Stearns 2009; Bowblis 2011a), decrease non-nurse staffing levels
(Thomas et al. 2010; Bowblis and Hyer 2013), and impact the quality of care provided
at NHs (Park and Stearns 2009; Bowblis 2011a; Grabowski et al. 2011; Tong 2011).

Nurses are the largest cost of providing care, so any regulation that increases the
number of nurses also affects costs. While numerous studies examine the impact of
more stringent MDCS regulations on staffing and quality, NH financial performance
has not been examined. A few studies examine characteristics associated with better
financial performance, such as quality of care (Weech-Maldonado et al. 2003), own-
ership (Weech-Maldonado et al. 2012), racial composition (Chisholm et al. 2013),
and private equity ownership (Cadigan et al. 2014), but to my knowledge, none have
examined how NH financial performance is impacted by more stringent regulations.

This paper is the first to examine if NH financial performance is impacted by
more stringent MDCS regulations. Moreover, this paper makes a broader impact on
economics by increasing our understanding of howmore stringent regulation can affect
financial performance in health care industries. In addition, much of the NH literature
on financial performance uses cross-sectional statistical techniques, which can lead to
biased results if there are unobserved differences across NHs that are correlated with
financial performance. This paper uses Medicare Cost Reports from 1999 through
2004 to construct a panel of NHs that can account for this unobserved heterogeneity.

The next section of the paper provides a background on NH staffing and presents
a conceptual model of staffing regulation. Section 3 outlines the data used and the
empirical strategy. Section 4 presents the results while the last section concludes.

2 A conceptual model of nursing home staffing regulation

Nursing homes generally employ two types of nurse staff. The first type is a licensed
nurse, which includes licensed practical nurses (LPNs) and registered nurses (RNs).
Licensed nurses are of high skill, high cost, and require training and education at
vocational schools or traditional universities. While licensed nurses provide direct
care to residents, they also have administrative duties. The second type of nurse staff is
certified nurse aides (CNAs). CNAs are only required to have 80 h of training, are paid
wages slightly above minimum wage, and provide most of the direct care to residents.

In order to ensure quality, states have regulations on the minimum number of
licensed nurses (i.e. licensed nurse regulations) and all nurses providing direct care
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to residents (i.e. MDCS regulations). Licensed nurse regulations dictate that at least
one or more licensed nurses be on duty at specific times during the day. In contrast,
MDCS regulations dictate the minimum number of hours per resident a nurse must be
available to provide direct care. Therefore,more nurseswith direct care responsibilities
are required as the number of residents in a NH increase. Between 1999 and 2004,
14 states enacted or strengthened their MDCS regulations (Bowblis 2011a), and these
MDCS regulations are the focus of this paper.

Whenever states implementmore stringent staffing regulations,NHs that are subject
to the constraintmust pay for the cost of hiring additional nurses and thiswill negatively
impact financial performance. In order to keep financial performance at similar levels
of profitability without changing the type of residents served, NHs can respond by
decreasing costs or increasing revenues.However, the ability to reduce costs or increase
revenues are constrained by the regulatory and economic structure of the industry.

There are multiple ways to decrease costs in response to more stringent regulation.
One way is to change the composition of nurse staffing. Licensed nurses are paid
higher wages than CNAs, and NHs are known to use a greater proportion of CNAs
when MDCS regulations become more stringent (Park and Stearns 2009; Bowblis
2011a). This change in composition could be due to only hiring CNAs, and in some
cases may include a direct substitution of licensed staff with CNAs. The ability to
engage in this substitution is constrained by licensed nurse regulations. In some cases
this substitution cannot occur because many NHs are already bound by licensed nurse
regulatory constraints.

A second way to reduce costs is for NHs to reduce the use of non-nurse staff
(Thomas et al. 2010; Bowblis and Hyer 2013). However, non-nurse workers are often
in occupations that have lower wage rates than nurses, such as housekeepers and
food service staff, limiting savings that may occur by using fewer non-nurse staffing
inputs. Further, a profit maximizing NH may already have non-nurse staffing levels
at efficient levels and any cuts to non-nurse staff may result in increased regulatory
scrutiny or penalties. For example, inadequate non-nurse staffing to provide proper
food service and sanitation may result in a monetary fine during a NH’s annual state
regulatory review. Given these binding constraints, NHs are limited in how they can
reduce costs, though some cost cutting may be possible.

As costs are increased, NHs can only maintain the same level of income and prof-
itability by seeking additional revenues, which is difficult. NHs receive revenues from
the Medicare and Medicaid programs, as well as private pay residents. In the case of
Medicare andMedicaid, reimbursement rates are set by the government. ForMedicare,
reimbursement rates are set nationally and do not vary with more stringent MDCS
regulations. State Medicaid programs will attempt to offset the financial cost of more
stringent MDCS regulations by increasing reimbursement rates (Tilly et al. 2003), but
industry trade associations argue that Medicaid reimburses at rates below the cost of
care (Eljay 2011). Therefore, any increase in reimbursement is not likely to cover the
full cost of care for Medicaid residents, let alone all residents.

This leaves private pay patients as the last revenue source. Private pay residents
are individuals that pay for care out of their own pocket or through long-term care
insurance plans. While NHs may attempt to increase private pay prices in response to
more stringent regulation, there is little reason to believe that prices can be increased
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to offset the entire cost of hiring additional nurse staff. First, all NHs are expected
to increase staffing levels and the relative competitive advantage of any given NH is
likely to remain unchanged. Second, the market is relatively competitive and there are
a limited number of private pay residents. This reduces the ability of NHs to increase
private pay prices. Third, any increases would need to cover the costs of providing
care to all residents. Private pay residents only account for 24 % of resident days in
the data used in this study. Finally, higher prices make these residents deplete their
assets faster and residents will then need to be converted to Medicaid.

It is expected that more stringent MDCS regulations should result in NHs seeking
additional revenues. These higher revenues are not expected to be able to offset the
entire costs of hiring additional nurse staff, resulting in lower profits. Furthermore,
the effect is likely to vary with facility payer-mix. Medicaid attempts to offset some
of the cost of MDCS regulations by increasing Medicaid reimbursement rates while
Medicare and private pay rates are more constrained. Therefore, NHs that have a
greater reliance onMedicare and private pay residents (i.e. lowMedicaid dependence)
are likely to see a larger negative impact to profits. It should be noted that some NHs
may have staffing levels that satisfy more stringent MDCS regulations even before
the regulations are enacted. These NHs are not required to change staffing levels and
henceforth, mitigate the average financial impact on the NH industry.

3 Methods

3.1 Data

Twoprimary data sources onNHs are used in this study. Thefirst source is theMedicare
Cost Reports (MCRs) for free-standing NHs. MCRs are submitted annually by all
Medicare-certified facilities and contain itemized financial and utilization information
at the facility level. MCRs from the lower 48 states with at least 360 days in the
reporting period from fiscal years 1999 through 2004 are utilized. This is a period
when multiple states enacted a number of changes in MDCS regulations. The MCRs
are merged with a second data source, the Online Survey, Certification, and Reporting
(OSCAR) system, using a common provider identification number. OSCAR surveys
are conducted by state inspection teams on an annual basis, and include information
regarding the facility structure, resident case-mix, and staffing resources. OSCAR
surveys within the fiscal year of the MCR are utilized. If an OSCAR survey is not
conducted in the fiscal year, the closest OSCAR survey within 60 days of the fiscal
year is utilized. The merged data results in a panel with a unit of observation of a
NH-fiscal year.

Three state-level regulatory variables are alsomerged into the data. The key variable
of interest is the MDCS regulation in the state. This variable reflects the minimum
number of hours per resident day (HPRD) of direct care nurses required under state
law. The second set of regulatory variables identify each time a state changed a licensed
nurse regulation. Data on both type of regulations are obtained from Bowblis (2011a).
Because states may change staffing requirements midyear, the requirement effective at
the end of the fiscal year of each observation is utilized. Third, to capture the fact that

123



The cost of regulation 329

some states increased Medicaid reimbursement to offset some of the additional cost
of staffing requirements (Tilly et al. 2003), average Medicaid reimbursement rates in
each state are obtained from Grabowski et al. (2004a, b, 2008).

3.2 Dependent variables

The dependent variables aremeasures of financial performance for revenues and profits
constructed from Worksheet G-3 of the MCRs. The financial performance measures
utilized include patient revenues, patient costs, patient profits, patient profit margin,
and total operating profit margin. In the case of patient profit margins, an indicator for
negative profit margins is also used as a dependent variable.

Patient revenue is the total money collected by the NH for general inpatient routine
care services net of any contractual allowances or discounts (Line 3). Patient profits is
the net income from service to patients (Line 5) after operating expenses are deducted
from patient revenues. Patient costs is calculated as the difference between patient
revenues and patient profits. To standardize these threemeasures acrossNHsof varying
sizes, each measure is divided by the number of certified beds reported in the MCRs.

Profit margins are percentages that reflect the profitability of eachNH. Patient profit
margins capture the profitability of providing care to patients and are constructed from
patient revenues and income. Total operating profit margins measure the profitabil-
ity of the entire operation (including non-patient care). For this study, total operating
profit margins are calculated excluding any income from donations and investments.
Examples of items included in operating profits, but not patient profits are televi-
sion/telephone services, laundry and linen services, meals and medical items sold
to persons other than patients, vending machines, and gift/flower/coffee shops. Total
operatingmargin is defined as total net income (Line 32)minus any income from dona-
tions (Line 7) and investments (Line 8) divided by total revenues (patient revenues
plus all non-donation and non-investment income).

While theMCRs are subject to audit, the data is known to have outliers. Some of the
past literature has handled this issue by examining dichotomous variables (Bowblis
2011b; Cadigan et al. 2014), but in this study the purpose is to examine the actual
financial performance associated with MDCS regulations. To address outliers, the
analysis uses MCRs that have positive patient revenues, which excludes 288 observa-
tions. Among the remaining observations, outliers are handled by winsoring the data
to exclude observations from the extreme 1 % right and left tails of the distribution.
To keep the observations consistent across all regressions, winsoring is based off the
patient profit margin variable. Winsoring based on other dependent variables did not
significantly change the results. The resulting analytical sample consists of 63,012
nursing home-fiscal year observations for 13,318 unique NHs.

3.3 Empirical specification

To determine howMDCS regulations impact the financial performance of NHs, a few
concerns need to be addressed in the regression model. First, MDCS regulations may
be changed in states where NHs are more profitable. Using data from 1999, states that
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changed regulations over the study period are found to have profit levels and profit
margins statistically indistinguishable from states that did not change regulations. To
err on the side of caution, MDCS regulations are included in the model with a time
lag though results are also presented using contemporaneous measures. Second, the
impact of increasing MDCS regulations on financial performance is likely to be a
function of the physical structure and other time-invariant characteristics of the NH.
While some of these factors are observable, many are not. Therefore, the model needs
to account for NH specific heterogeneity that can be correlated with other variables.
Andfinally, changes in regulations affect all NHswithin the state, creating a correlation
in the error term within the state. To account for this, standard errors are clustered at
the state level. This results in the following fixed effect linear panel regression model:

FPist = αMDCSst−1 + ϕRst + βXist + δi + εist (1)

where FPist is a measure of financial performance for nursing home i located in state
s during fiscal year t ,MDCSst−1 is the MDCS regulation in HPRD effective the prior
fiscal year, Rst reflects other state regulatory variables, Xist is a set of time-varying
NH control variables, δi is NH specific heterogeneity treated as a fixed effect, and εist
is an error term.

The above model specification assumes that the financial impact of more stringent
MDCS regulations are the same for all NHs. As noted earlier, NHs that are less reliant
on Medicaid are more likely to see larger negative impacts on profits. To test this
hypothesis, Eq. (1) is appended to include an interaction term between theMDCS reg-
ulation variable and an indicator signifying low reliance onMedicaid. Low reliance on
Medicaid is defined as being in the lowest 25th percentile of percentage of residents
on Medicaid during the study period, and observations that meet this criteria are iden-
tified with the indicator variable LMCAIDist . The resulting empirical specifications
becomes:

FPist = αMDCSst−1 + θMDCSst−1 × LMCAIDist + πLMCAIDist + ϕRst

+βXist + δi + εist (2)

where the coefficient π captures the average difference in financial performance for
NHs that have low reliance onMedicaid, and the coefficientsα and θ capture the effects
of the regulations. In particular, α reports the effect of regulation for the baseline group
(more reliant on Medicaid) while α + θ reports the effect of regulation for the group
with low reliance on Medicaid. The coefficient θ determines if the effect is different
for the two groups.

3.4 Control variables

The summary statistics for select time-varying regulatory variables and NH control
variables that may impact financial performance are reported in Panel B of Table 1.
The first set of these variables include other state regulatory policies, including Med-
icaid reimbursement rates and indicators of licensed nurse regulation changes. Higher
Medicaid reimbursement rates should result in higher revenues and potentially higher
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profitability if the rates are above the cost of care. The average Medicaid reimburse-
ment rate during the study is $116.32 per resident day. Additionally, some states also
changed their licensed nurse regulations during the study period. These changes could
impact financial performance and are captured by including a set of indicators that
identify whether the state is in a period after a licensed nurse staff regulation was
changed. There are a total of five indicator variables that reflect licensed staff changes
in four states (Arkansas, Delaware—twice, Florida, and Ohio). Similar to the MDCS
regulations, these licensed nurse regulation changes are measured with a one period
lag.

Table 1 Summary statistics of select variables

Mean (SD)

Panel A: Dependent variables

Patient revenue per bed ($) 48,589

(35,321)

Patient cost per bed ($) 49,813

(37,954)

Patient income per bed ($) −1,224

(8,442)

Patient profit margin (%) −2.774

(14.885)

Negative patient profit margin 0.563

(0.496)

Total operating profit margin (%) −0.586

(12.571)

Panel B: Select explanatory variables

Minimum direct care staffing regulation in HPRD 1.724

(1.189)

State average Medical rate ($10) 11.632

(2.558)

Not-for-profit ownership 0.232

(0.422)

Government ownership 0.034

(0.181)

Facility part of chain 0.609

(0.488)

Payer mix: % Medical 64.799

(20.530)

Payer mix: % Medical 11.154

(11.549)

Occupancy rate 87.595

(311.186)
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Table 1 continued

Mean (SD)

Case-mix: physical acuity level 10.265

(1.338)

Case-mix: % dementia 45.059

(17.520)

Case-mix: % psychiatric illness 16.211

(13.986)

Case-mix: % depression 40.106

(20.122)

Case-mix: % developmental disability 2.679

(4.200)

Sample size 63,012

Number of unique facilities 13,318

Summary statistics for licensed staffing requirement changes and year indicators not reported

The second set of controls account for the structure and type of residents in the
NH. NH structure includes measures of ownership (i.e. for-profit, not-for-profit, gov-
ernment) and if the NH is part of a chain. These variables capture differences in NH
motivation for profit as well as managerial and physical structure that may influence
efficiency. The majority of NHs observed are for-profit (73.4 %) and part of a chain
(60.9 %). Payer-mix and occupancy rates are also included. Each revenue source has
difference reimbursement and cost per day, while higher occupancy rates spread fixed
costs over more residents. The average NH is 87.6 % occupied with the majority
(64.8 %) of residents having the cost of services paid for by Medicaid. Finally, NHs
that have residents with greater physical and mental needs are likely to have higher
costs. To capture differences in the needs of these residents, case-mix of the NH is
measured using a physical acuity index (Cowles 2002) andmeasures of the percentage
of residents with various mental conditions.

Nurse staffing levels should be highly correlatedwith theMDCS regulation variable
and therefore are excluded the regressions. However as a robustness check, regressions
are performed that included the level of nurse staffing in the NH during that fiscal year.
These regressions are robust to those reported in the next section.

4 Results

Table 1 (Panel A) reports the summary statistics for the measures of financial perfor-
mance. The average amount of patient revenue per bed is $48,589 with an average
patient cost per bed equaling $49,813. Since costs are higher than revenues, the patient
profit per bed is negative (−$1,224). This is expected during this period because the
Prospective Payment System was introduced and phased-in from 1998 to 2002 for
Medicare patients receiving care in NHs. This reimbursement system significantly
reduced Medicare reimbursement rates and as a result, a number of the large for-profit
chains declared bankruptcy (Dummit 2000). These financial losses are reflected in
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Table 2 The impact of staffing regulations on revenues, costs, and profits

(1) (2) (3)

Panel A: Patient revenues per bed

Minimum direct care staffing regulation in HPRD 524.767 580.032 414.107

(912.287) (903.706) (670.062)

R-squared 0.088 0.090 0.090

Panel B: Patient costs per bed

Minimum direct care staffing Regulation in HPRD 1,143.004 1,191.074 960.103

(1,109.795) (1,106.951) (890.465)

R-squared 0.080 0.081 0.081

Panel C: Patient profit per bed

Minimum direct care staffing Regulation in HPRD −618.237* −611.042* −545.996*

(332.623) (336.823) −325.521

R-squared 0.004 0.006 0.006

Panel D: Patient profit margin (%)

Minimum direct care staffing regulation in HPRD −1.300** −1.277** −1.057*

(0.620) (0.623) (0.541)

R-squared 0.007 0.009 0.009

Panel E: Negative patient profit margin

Minimum direct care staffing regulation in HPRD 0.047*** 0.046*** 0.050***

(0.017) (0.017) (0.019)

R-squared 0.005 0.007 0.007

Panel F: Total operating profit margin

Minimum direct care staffing regulation in HPRD −1.597** −1.574** −0.982**

(0.622) (0.624) (0.418)

R-squared 0.008 0.009 0.009

Model specification

Staffing regulation effective prior year X X

Staffing regulation effective current year X

Includes facility-level controls X X

Linear panel regression results are reported in the table with standard errors adjusted for clustering within
the state in parentheses. All regressions control for facility-specific fixed effects, state average Medicaid
reimbursement rates, indicators for changes in licensed staffing regulations, and year indicators. When the
models include facility-level controls, regressions also control for ownership status, facility size, chain
membership, payer-mix, occupancy rates, and case-mix variables reported in Table 1. MDCS regulations
are measured in hours per resident day (HPRD) and are measured using the effective regulation in the prior
or current year. Sample sizes are 63,012 in all regressions except in Panel F. The sample is for Panel F is
61,291
*** p<0.01, ** p<0.05, * p<0.1

patient profit margins. The average patient profit margin is −2.77 %, with 56.3 %
of NHs having negative patient profit margins. When all operating revenues and
expenses are included, the average NH experienced a negative operating profit margin
of −0.59 %.
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As outlined in the conceptual framework, it is expected that NHs will attempt
to increase revenues, but will be unable to offset the higher costs of the regulation,
resulting in lower profits after an increase in MDCS regulations. Table 2 reports the
results of estimating Eq. (1) for the financial performance measures of patient revenue
per bed (Panel A), patient cost per bed (Panel B), patient profit per bed (Panel C),
patient profit margin (Panel D), if the NH has a negative patient profit margins (Panel
E), and total operating profit margin (Panel E). In the first column, the regression
controls for regulatory variables, year indicators, and NH fixed effects. The second
column contains all controls in Column (1), but also controls for time-varying NH
control variables (i.e., ownership, chain, payer-mix, occupancy rates, and case-mix).
Thefinal columnhas all the samecontrols asColumn (2), but uses the contemporaneous
MDCS regulation in HPRD instead of a one period lag. These model specifications
are identified at the bottom of the table.

For all dependent variables, the inclusion of time-varyingNH control variables does
not significantly change the effect sizes of theMDCS regulation variable. Furthermore,
regressions that use a contemporaneous measure of the MDCS regulation find effects
in a similar direction and statistical significance as using a one period lag. Because
the results are robust across specifications, the discussion of the results will focus on
the specification that includes NH control variables (Column 2).

The effect of a oneHPRD increase in theMDCS regulations is found to be associated
with increases in the amount of patient revenue per bed (Panel A) and the patient cost
per bed (Panel B), though the effects are not statistically significant. In contrast, a
similar increase in the MDCS regulation reduces patient profits per bed by $611.
This implies that while patient revenues or patient costs do not significantly change,
the average NH is made worse off in terms of lower patient profits per bed. This
loss in profits is also evident when examining profit margins. Patient profit margins
are found to decrease by 1.3 percentage points for every one HPRD increase in the
MDCS regulation (Panel D). This forces an additional 4.6% of NHs to go from having
a positive to a negative patient profit margins (Panel E). Finally, the effect of more
stringent regulation impacts overall profitability as total operating profit margins are
also found to decrease (Panel F).

As a placebo test, staffing regulationswere entered as leads of theMDCS regulations
(i.e., MDCSst+1 or MDCSst+2). These use of these alternative specifications found
that MDCS regulations do not impact profitability. For example, the effect of a one
HPRD increase in theMDCS regulation reduced patient profit per bed by $123, patient
profit margins by−0.3 %, and operating profit margin is 0.1 % when using a one year
lead.None of these results are statistically significant at conventional levels and suggest
that empirical strategy passes standard placebo tests.

To test if the effect ofMDCS regulations varywith exposure toMedicaid, the results
for Eq. (2) are reported in Table 3. The first row of the Table reports how the dependent
variable changes in response to a one HPRD increase in the MDCS regulation for all
NHs (α in Eq. 2). The second row reports the additional effect of this change for low
Medicaid dependent NHs (θ). Therefore, the first row reports the effect for highly
Medicaid dependent NHs and the sum of the coefficient estimates of the first and
second rows are the effect for low Medicaid dependent NHs. Finally, the third row
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Table 3 The impact of minimum direct care staffing regulation for lowmedicaid dependent nursing homes

Dependent variable

Patient
revenue
per bed

Patient
cost per
bed

Patient
profit
per bed

Patient
profit
margin (%)

Negative
patient profit
margin (%)

Total operating
profit
margin (%)

Minimum direct
care staffing
regulation in
HPRD

466.731 1,035.128 −568.398* −1.238* 0.044** −1.513**

(887.891) (1,081.768) (333.042) (0.625) (0.017) (0.620)

Minimum direct
care staffing
regulation in
HPRD * low
medicaid facility

604.358 831.637* −227.280*** −0.208* 0.011** −0.329***

(409.884) (415.951) (52.031) (0.122) (0.005) (0.122)

Low medicaid
facility

−1,016.021 −1,362.128 346.107** 0.063 −0.014 0.331
(1,010.859) (1,011.391) (129.410) (0.302) (0.011) (0.274)

R-squared 0.090 0.081 0.006 0.009 0.007 0.009

Sample size 63,012 63,012 63,012 63,012 63,012 61,291

Model specification

Staffing regulation
effective prior
year

X X X X X X

Includes
facility-level
controls

X X X X X X

Linear panel regression results are reported in the table with standard errors adjusted for clustering within
the state in parentheses. All regressions control for facility-specific fixed effects, state average Medicaid
reimbursement rates, indicators for changes in licensed staffing regulations, year indicators, and facility-
level controls reported in Table 1. MDCS regulations are measured in hours per resident day (HPRD) and
are measured using the effective regulation in the prior year. MDCS Regulations are measured in hours per
resident day (HPRD) and are measured using the effective regulation in the prior year
*** p<0.01, ** p<0.05, * p<0.1

reports the average difference in the dependent variable for low and high Medicaid
dependent NHs (π).

Patient revenues per bed are not found to be statistically impacted by MDCS regu-
lations, consistent with NHs not being able to increase Medicare reimbursement rates
or private pay prices. Patient costs per bed are found to vary with Medicaid depen-
dence. A low Medicaid dependent NH has $1,867 higher patient costs per bed for a
one HPRD increase in the MDCS regulation compared to $1,035 for a high Medicaid
dependence NH. These costs directly translate into lower profits, with low Medicaid
dependent NHs having lower patient profits per bed of $796 compared to $569 for high
Medicaid dependent NHs. This differentiated effect by Medicaid dependence is also
found in terms of worse patient profit margins (−1.4 vs. −1.2 % for low versus high
dependence), more NHs experiencing negative profit margins (5.5 vs. 4.4 percentage
points), and worse total operating profit margins (−1.8 vs. −1.5 %).
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5 Conclusion

While regulators are often interested in assuring the quality of an output, if quality
is multi-dimensional or difficult to verify a mechanism that is often utilized is to
regulate an input that is easier to verify, and is believed to have a relationship to output
quality. In the NH industry, regulators are concerned with output quality, but given
the complexity of patients’ needs and the multiple dimensions on which quality may
be measured, a common method employed is to use minimum staffing regulations.
These regulations are found to increase staffing levels and improve the quality of care
provided to NH residents in a number of dimensions. Given the focus of policymakers
andNH advocates on quality,MDCS regulations have been implementedwithout fully
exploring the financial impacts. These regulations increase costs by forcingmanyNHs
to hire additional nurses, and may lower quality in other dimensions, such as quality
of life. For example, NHs substitute higher skilled nurses, such as RNs and LPNs, for
lower skilled and less costly CNAs (Park and Stearns 2009; Bowblis 2011a), or NHs
reduce staffing in areas not specifically related to nurse staffing, such as support staff
(Thomas et al. 2010; Bowblis and Hyer 2013).

The cost of more stringent MDCS regulations depends on a number of factors,
but most importantly the type of nurses hired and the total compensation package
paid to those nurses. The Bureau of Labor Statistics reports for 2013 that median
wage rate in NHs for CNAs are $11.54 and for RNs are $28.82. This implies that
without reducing non-nurse staffing levels and ignoring non-wage compensation, a
one HPRD increase in a MDCS regulation today would increase the annual cost of
care per resident by $4,212 to $10,519 for a fully occupied NH. While it is expected
NHs would attempt to increase patient revenues and decrease other costs in response
to more stringent MDCS regulations, the changes in revenues and costs found in this
study are in the predicted direction, though both results are not statistically significant.
A naïve conclusion would be that regulation had no impact. However, profits per bed
and profitmargins are found to be lower, suggesting any potential increases in costs are
not offset by increases in revenues. Furthermore, given the low levels of profitability
in the industry, more stringent regulations movedmore NHs into negative profitability.

Regulators and advocates for higher staffing standards need to consider the financial
strength of the industry, and merely looking at costs does not fully illustrate the impact
of regulation. Regulators need to consider a range of performance measures. In the
short run, financial performance can have negative impacts on health care outcomes
(Weech-Maldonado et al. 2003; Ly et al. 2011). In the longer run,NHs that cannotmake
a profit under more stringent regulations only have a few options. One is to change the
mix of residents towards more profitable payers, such as Medicare. Another option is
to close, something seen commonly after Medicare cut reimbursement rates as part
of the implementation of the Prospective Payment System (Bowblis 2011b). Both
of these options hurt access to care. It is also possible that more stringent regulations
provide motivation for NHs to engage in activities that increase revenues from existing
payment sources. For example, NHs could focus on admitting patients that have case-
mixes that are more profitable (i.e., cream-skimming) or could engage in activities
such as upcoding, a practice in which patients are provided additional services or are
coded as sicker in order to increase revenues (Bowblis and Brunt 2014).
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These results suggest the need to question the role of direct input regulation when
output quality is the regulator’s targeted goal. Input regulation directly impacts firm
costs, profitability, and as shown by other studies, the mix of inputs used by firm. Yet
input regulation may have a questionable impact on measures of output quality. While
somemeasures of qualitymay improve, other dimensions of qualitymay deteriorate or
the firmmay engage in behavior that decreases welfare. Though the setup of this paper
cannot determine if input regulation is optimal compared to direct output regulation
in the NH industry, more stringent regulation can impact the profitability of NHs,
potentially leading to unintended consequences. This requires regulators to weigh the
benefits and costs of mandating higher staffing levels.
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