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Objective. To evaluate the effect of Medicaid bed-hold policies on hospitalization of
long-stay nursing home residents.
Data Sources. Anationwide random sample of long-stay nursing home residents with
data elements from Medicare claims and enrollment files, the Minimum Data Set, the
Online Survey Certification and Reporting System, and Area Resource File. The sam-
ple consisted of 22,200,089 person-quarters from 754,592 individuals who became
long-stay residents in 17,149 nursing homes over the period beginning January 1, 2000
through December 31, 2005.
StudyDesign. Linear regression models using a pre/post design adjusted for resident,
nursing home, market, and state characteristics. Nursing home and year-quarter fixed
effects were included to control for time-invariant facility influences and temporal
trends associated with hospitalization of long-stay residents.
Principal Findings. Adoption of a Medicaid bed-hold policy was associated with an
absolute increase of 0.493 percentage points (95% CI: 0.039–0.946) in hospitalizations
of long-stay nursing home residents, representing a 3.883 percent relative increase over
the baseline mean.
Conclusions. Medicaid bed-hold policies may increase the likelihood of hospitaliza-
tion of long-stay nursing home residents and increase costs for the federal Medicare
program.
Key Words. Medicaid,Medicare, bed-hold policies, hospitalization

Many states have enacted bed-hold programs with the intent of providing con-
tinuity of care for Medicaid beneficiaries residing in nursing homes.1 These
states pay nursing homes to reserve beds so that the Medicaid residents may
return to their facility of occupancy following an acute hospitalization. The
policies appear to be effective in achieving that goal (Intrator et al. 2009).
However, reimbursements made to nursing homes for days that residents are
hospitalized may influence facilities’ propensity to hospitalize occupants. The
goal of this article is to examine the effect of state Medicaid bed-hold policies
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on hospitalizations of long-stay nursing home residents. Understanding the
influence Medicaid bed-hold policies have on the cost and quality of care will
inform policy makers as they consider the benefits of these programs in the
context of competing budget priorities. Our study addresses the magnitude of
the impact of bed-hold policies on hospitalizations and also provides informa-
tion on the costs they impose on the federal Medicare program.

BACKGROUND

Prior studies have examined the relationship between stateMedicaid bed-hold
policies and hospitalization of nursing home residents, but they differ in their
methods and populations studied. Freiman and Murtaugh (1993) used data
from the 1987 National Medical Expenditures Survey and did not find a statis-
tically significant association between states’ bed-hold policies and hospitaliza-
tions. Intrator et al. (2007) used cross-sectional data consisting of assessments
from the Minimum Data Set and Medicare inpatient claims from 2000 to esti-
mate the impact of bed-hold policies on hospitalizations among nursing home
residents. This study found a highly significant association between the pres-
ence of bed-hold policies and hospitalization of long-stay nursing home resi-
dents, but it suggested that nursing homes were unable to target particular
types of hospitalizations. However, the study’s finding may have resulted from
its inability to assess policy changes over time, leading to estimates reflecting
heterogeneity in nursing home hospitalization rates that may have existed in
the absence of bed-hold policies. A more recent examination of nursing home
residents found an increased likelihood of hospitalization after residents
became eligible for a state’s bed-hold policy (Cai et al. 2011). The study was
limited to residents in a single state and was not able to assess bed-hold policy
changes over time. Bed-hold policies have also been associated with hospital-
izations of short-stay nursing home residents covered by Medicare through
hypothesized spillover effects (Grabowski et al. 2010).

Hospitalization of nursing home residents often leads to functional and
cognitive decline and exposes individuals to iatrogenic disease (Ouslander,
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Weinberg, and Phillips 2000; Boockvar et al. 2004; Coleman et al. 2004). In
addition, hospitalization of nursing home residents is frequent and costly (Gra-
bowski, O’Malley, and Barhydt 2007). As noted by Grabowski (2008), these
issues have led to increased interest in hospitalizations of nursing home resi-
dents among policy makers. To our knowledge, this study is the first longitudi-
nal investigation of the effects of state Medicaid bed-hold policies on the
hospitalization of long-stay nursing home residents using a nationally repre-
sentative sample.

CONCEPTUAL FRAMEWORK

Given the narrow financial margins that many nursing homes operate under,
payment changes created by new or modified state and federal policies have
been hypothesized to necessitate adaptive responses by nursing homes in the
context of local market forces to avoid performance failure (Zinn et al. 2009).
Organizational response to increase profit margins may affect the case mix of
residents, staffing levels, among other aspects of care that impact its quality (In-
trator, Castle, and Mor 1999; Intrator, Zinn, and Mor 2004; Feng et al. 2006;
Intrator et al. 2007; Gruneir et al. 2008). Our conceptual framework posits a
relationship between Medicaid bed-hold reimbursements to nursing homes
and hospitalization of residents. States with bed-hold policies provide payments
to nursing homes as an incentive to reserve beds for residents during acute hos-
pitalizations. These policies differ between states in terms of the amount of daily
reimbursements and the number of qualifying days, in addition to some states
requiring sufficient occupancy rates to receive payments. However, these poli-
cies create an incentive to hospitalize Medicaid nursing home residents when
the marginal profit associated with bed-hold payment surpasses the marginal
profit associated with caring for an individual in the nursing home. Grabowski
et al. (2010) also hypothesized this relationship and conjectured that spillover
effects arising from Medicaid bed-hold policies increased rehospitalization of
Medicare patients receiving skilled nursing care in nursing homes. The results
of their study were consistent with the stated hypothesis.

Long-stay residents should be in stable health, similar to community
dwelling older adults (Intrator, Zinn, and Mor 2004). Therefore, hospitaliza-
tions of long-stay nursing home residents are a marker of the quality of care
received, controlling for patients’ underlying health and severity of illness.
Due to the potentially endogenous relationship between rehospitalization and
complications arising from the preceding hospitalization, residents with short
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stays were excluded from our study (Intrator, Castle, and Mor 1999; Intrator,
Zinn, andMor 2004; Mor et al. 2010).

METHODS

Sources of Data/Study Population

Our data source was a longitudinal file composed of the Minimum Data Set
Resident Assessment Instrument (MDS), Medicare inpatient claims, the
On-line Survey of Certification and Reporting (OSCAR), and the Area
Resource File (ARF) for the period beginning January 1, 2000 through
December 31, 2005. The most recent MDS assessment prior to the beginning
of the quarter was used for each resident. The MDS includes data on over 400
items and imparted details on case mix acuity, diagnoses and health condi-
tions, cognitive and physical functioning, among other factors. Many of these
items have been previously validated (Mor et al. 2011). Medicare inpatient
claims provided information on hospital discharges, including primary and
secondary diagnosis fields. OSCAR supplied nursing homes characteristics,
such as occupancy rates, staffing, case mix, size, proprietary status, hospital
affiliation, in addition to other traits. Characteristics of counties, which we
used as a proxy for markets, were obtained from the ARF. These included, but
were not limited to, the Herfindahl index, demographic characteristics, and
supply of hospital beds. Data on state policies, collected through a compre-
hensive survey conducted by the Center for Gerontology and Health Care
Research at Brown University, were incorporated.

The primary analytic file consisted of a 25 percent random sample of
long-stay residents (N = 754,592), defined as individuals residing in nursing
homes for 90 days or more. In a secondary analysis, three samples, one for
each case state (Illinois, Massachusetts, and Michigan), were created. For each
of these samples, every nursing home in the case state was matched to a con-
trol facility among the pool of nursing homes in states that did not experience
a bed-hold policy change. The samples created more similar groups for com-
parison as the broader sample in our primary analysis may have included
some nursing homes in control states that had characteristics much different
from those in case states. Nursing homes were matched on for-profit status,
the proportion of registered nurses among a facility’s licensed practical nurses
and registered nurses, the average total hours per day registered nurses spent
with each resident, in addition to the presence of a medical doctor and/or a
physician extender, such as a nurse practitioner (Bergstralh and Kosanke
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2011). All long-stay residents from the matched nursing homes that met the
criteria specified for our study population below were used in the analyses. In
all samples, many residents were observed more than once with a different
number at risk of hospitalization in each quarter.

Our study population was restricted to long-stay residents at least
65 years old as nonelderly residents have conditions that differ from the
broader nursing home population (Lair 1992; Buchanan et al. 2001, 2003;
Buchanan, Wang, and Huang 2002; Aschbrenner et al. 2011). In addition,
nursing home residents participating in Medicare managed care were not
included as we lacked access to claims data for these individuals. Due to
unique geographic and political features, individuals residing in facilities in
Alaska, Hawaii, and the District of Columbia were excluded.

Two additional national samples were created for sensitivity analyses.
The first was limited to individuals in nursing homes where 85 percent or
more of the residents were covered by states’ Medicaid programs. Bed-hold
programs only reimburse nursing homes for residents who are Medicaid ben-
eficiaries, and a more concentrated effect of the policy should be seen among
this population. The second sensitivity analysis excluded residents who died,
but were not hospitalized, in the same quarter. This was done to assess the
effect of mortality on hospitalization rates. If bed-hold policies were associated
with mortality, estimates of the likelihood of hospitalization may be biased
(Gorodeski, Starling, and Blackstone 2010).

Variables

An active state Medicaid bed-hold policy was the determinant of interest for
hospitalizations of long-stay nursing home residents. The variable was coded
to indicate the presence of a bed-hold policy if one was in effect at any time
during a given quarter in the state in which a nursing home was located. Four
states implemented or repealed bed-hold policies over the 6-year study per-
iod. In 2001, Michigan implemented a new bed-hold policy, which it main-
tained through the remaining years of the study period. Illinois terminated a
bed-hold policy in July 2003 and reinstated it in August 2004, but with a
required minimum occupancy rate for Medicaid residents of 90 percent. In
July 2004, Massachusetts repealed its policy only to reinstate it 6 months later
with retroactive payments for the termination period. Tennessee both
repealed and reinstated the state’s bed-hold policy within a 2-month period in
2005. As the policy was discontinued and reinstated in the same quarter, the
structure of our data file precluded us from evaluating it for this state.
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Our primary outcome measure was any hospitalization in the quarter
with admission directly from a nursing home. This was a binary indicator that
did not differentiate between the number, or length, of hospitalizations. Thus,
our estimates indicate the likelihood of a resident experiencing at least one
hospitalization during the quarter. Death occurring within the quarter (yes/
no) was assessed as a separate outcome to evaluate the association between
bed-hold policies and the likelihood of mortality. Control variables at the
patient level were derived from residents’ most recent MDS assessments. On
average, these were completed about 51 days prior to the beginning of the
quarter. These measures consisted of basic demographic characteristics,
including gender, race, and age. Variables from theMDS reflecting health and
mobility were used to signify clinical risk of hospitalization. These included
chronic diagnoses, symptoms predictive of hospitalization, cognitive impair-
ment, and other signs of poor health. Specific variables predicting these out-
comes and conditions included indicators for a diagnosis of diabetes, cancer,
emphysema, or chronic obstructive pulmonary disease to account for chronic
conditions associated with hospitalization (Castle andMor 1996); binary mea-
sures of fever and weight loss, as these are symptoms that may be linked to
higher likelihood of hospitalization (Intrator et al. 2007); Cognitive Perfor-
mance Scale above 3 (Morris et al. 1994); high body mass index (>30); low
bodymass index (<19); required assistance for activities of daily living; current
use of nine or more prescription drugs (Intrator et al. 2007); receipt of antipsy-
chotics or hypnotics; use of restraints; or any hospice utilization. Advance
directives reduce the chances of hospitalization with documented restrictions
on treatment and also potentially through undocumented limitations on care
(Zweig et al. 2004; Gozalo andMiller 2007). As such, an indicator for the pres-
ence of a do-not-resuscitate order was also used as a control. Variables for each
level of the Changes in Health, End-Stage Disease and Symptoms and Signs
(CHESS) scale, which is predictive of declining health, were also included
(Hirdes, Frijters, and Teare 2003). Previous research has suggested that bed-
hold policies are unable to target specific types of hospitalization (Intrator
et al. 2007). Therefore, interactions between the CHESS variables and policy
indicator were used to assess whether residents were disproportionately
affected based on severity of illness. For example, bed-hold policies may have
lowered the threshold for hospitalization, which would have had a dispropor-
tionate effect on those with a lower CHESS score.

We also controlled for nursing home characteristics. These independent
variables included quarterly occupancy rates, percent of black residents, the
proportions of Medicare andMedicaid residents, total registered nurse hours/
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day per resident, and the mean value of Resource Utilization Groups across
residents in each facility.

Medicaid per diem rates paid by states to nursing homes (adjusted for
the Consumer Price Index) and the use of case mix adjustment for reimburse-
ments have been shown to independently influence hospitalization (Intrator
and Mor 2004; Feng et al. 2006). Measures of each were used in our analysis.
Competitive nursing home markets have also been previously associated with
hospitalizations. This warranted inclusion of an indicator for a Herfindahl
index less than 0.10 (Intrator et al. 2007).

Statistical Analyses

The following model specification was used with the person-quarter as the unit
of analysis:

HOSPijt ¼ aPOLICYjt þ bX ijt þ gi þ lt þ eijt ð1Þ
Residents, states, and quarters were indexed by i, j, and t, respectively.

HOSP is an indicator for any hospitalization of a long-stay resident admitted
directly from a nursing home during the quarter. POLICY is a measure for
the presence of a state bed-hold policy; X is a set of patient, nursing home, and
market characteristics; and gi and lt represent nursing home and year-quarter
fixed effects, respectively. These absorbed unobserved time-invariant charac-
teristics of facilities and controlled for seasonal trends or other shocks occur-
ring within specific time periods. Thus, our model identified the impact of
bed-hold policies on hospitalizations through the implementation and termi-
nation of states’ programs over time.

Equation (1) was treated as a linear probability model. This overlooks
the dichotomous nature of the outcome, but it should yield consistent esti-
mates given the extremely large number of observations in our analytic file
and the broad array of independent variables used in the model. The standard
errors were adjusted for clustering at the level of the state-quarter. All analyses
were carried out using SAS version 9.2 (SAS Institute, Cary, NC) and Stata SE
version 11 (StataCorp, College Station, TX).

RESULTS

Hospitalization rates rose over the study period for each of our case states
but appeared to experience abrupt increases when bed-hold policies were
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Figure 1: UnadjustedWeeklyHospitalizationRates ofNursingHomeResidents

1624 HSR: Health Services Research 48:5 (October 2013)



implemented (Figure 1). Compared with residents in non-bed-hold states,
those in states with active policies tended to be older, were less likely to be
racial minorities, and differed in the prevalence of some comorbidities
(Table 1). Nursing homes in bed-hold states tended to have lower proportions
of Medicare patients, higher occupancy rates, housed residents of slightly

Table 1: Description of Variables by Policy Status (Mean or Percentage)†‡

No Bed-Hold Bed-Hold p-Value

Residents (n = 140,285) (n = 614,307)
Age 82.87 83.26 <0.001
Male (%) 27.96 27.71 0.0625
Black (%) 10.47 9.13 <0.001
Other race (%) 5.97 3.74 <0.001
Do-not-resuscitate order (%) 52.50 52.25 0.0991
CHESS1 (%) 31.80 32.13 0.0164
CHESS2 (%) 22.42 23.91 <0.001
CHESS3 (%) 9.88 10.96 <0.001
CHESS4 (%) 3.26 3.50 <0.001
CHESS5 (%) 0.34 0.33 0.5388
Complete ADL impairment (%) 8.71 7.91 <0.001
Cognitive Performance Scale >3 (%) 57.88 56.77 <0.001
Weight loss (%) 13.37 13.09 0.005
Unstable status (%) 38.61 37.16 <0.001
Fever (%) 1.79 1.72 0.0786
Diabetes mellitus (%) 24.64 24.65 0.9716
Congestive heart failure (%) 14.88 17.74 <0.001
Emphysema/COPD (%) 9.96 12.10 <0.001
Cancer (%) 4.14 5.33 <0.001
9 + medications in last 7 days (%) 40.88 40.69 0.1929
Any antipsychotics/hypnotics use (%) 28.02 27.03 <0.001
Restraint use (%) 5.62 4.42 <0.001
Hospice care (%) 2.45 1.96 <0.001
Nursing homes (n = 3,510) (n = 13,639)
PercentMedicaid � 85% 16.50 16.81 0.6544
PercentMedicare � 15% 19.49 17.35 0.0031
Percent black 8.73 8.19 0.0698
Occupancy rate � 95% 23.13 29.10 <0.001
Total direct care hours/day/resident 3.46 3.41 0.2102
Mean RUGS across nursing home 0.79 0.80 0.0112
Percent in a competitive market 38.83 48.02 <0.001
States
Medicaid daily rate (CPI adj.) 112.64 120.24 <0.001
Casemix reimbursement (%) 73.91 64.77
Bed-hold policy (%) 20.47 79.53

†Note that the first observation of each resident and nursing home was used.
‡State information was from 2005.
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higher acuity, and were more likely to be located in competitive markets.
States with bed-hold policies had higher Medicaid reimbursements to nursing
homes but fewer adjusted payments for patient case mix.

Regression estimates using our nationwide 25 percent random sample
indicated a higher likelihood of hospitalization associated with bed-hold poli-
cies (Table 2 (i)). Presence of an active policy was associated with a statistically
significant absolute increase of 0.493 percentage points in the likelihood of
any hospitalization, representing a 3.883 percent relative increase over the
unadjusted baseline mean (12.698 percent) for all states during the study per-
iod. As would be expected, an increased risk of hospitalization was associated
with a higher score on the CHESS scale. However, regression estimates for
interactions between CHESS levels and the policy indicator did not reveal a
consistent pattern indicating an increased risk based on acuity. Higher Medic-
aid daily rates paid to nursing homes did not appear to influence hospitaliza-
tions. Conversely, use of case mix reimbursement by states significantly
lowered the likelihood of hospitalization.

We found heterogeneous effects associated with bed-hold policies in our
secondary analysis that examined residents in nursing homes from each case
state that were matched with facilities in states that did not experience a policy
change. An increase of 3.790 percent (an absolute increase of 0.535 percent)
in the likelihood of hospitalization relative to the state’s unadjusted baseline
mean for the study period was associated with Illinois’s bed-hold policy
(Table 2 (ii)). The effect of the state’s policy did not vary significantly by resi-
dent acuity. Massachusetts’s bed-hold policy was not associated with higher
overall rates of hospitalization among long-stay nursing home residents
(Table 2 (iii)). The estimated effect of Michigan’s bed-hold program just
missed statistical significance at the 5 percent level, but it indicated a modest
absolute increase of 0.315 percentage points in the likelihood of hospitaliza-
tion, representing a relative increase of 0.028 percent compared with the
state’s unadjusted mean hospitalization rate (Table 2 (iv)).

Sensitivity Analyses

Bed-hold programs only reimburse nursing homes for days associated with
the hospitalization of residents participating in states’ Medicaid programs.
If nursing homes are more likely to hospitalize residents to generate additional
revenue from bed-hold reimbursements, a stronger effect should be seen
among residents with Medicaid as their primary source of payment. Our data
source did not include payment information for individuals, but we were able
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to identify nursing homes with a high percentage of Medicaid residents (� 85
percent) in our national sample. Using the sample of residents in high-Medic-
aid facilities, the estimated effect of bed-hold policies on the likelihood of hos-
pitalization derived frommodel (1) increased substantially compared with our
primary analysis. Presence of a bed-hold policy was associated with a 5.446
percent increase relative to the baseline mean (14.138 percent) among resi-
dents in these nursing homes.

The potential effect of mortality on the likelihood of hospitalization was
ignored in our primary analysis using hospitalization as the outcome. Death is
a competing outcome and its influence on the estimated effect of bed-hold pol-
icies on hospitalization needs to be considered (Intrator et al. 2007; Gorodes-
ki, Starling, and Blackstone 2010; Grabowski et al. 2010). We addressed this
issue in two ways. First, we repeated our primary analysis using death in the
quarter (yes/no) as the outcome for model (1). The results indicated that bed-
hold policies were not significantly associated with a higher likelihood of mor-
tality. Second, we created a national sample that excluded patients who died
but were not hospitalized during the same quarter. If bed-hold policies
increased mortality, and patients who died were at higher risk of hospitaliza-
tion but died prior to hospitalization, our primary analysis may have been
biased. Estimating parameters with this sample using model (1) allowed us to
compare them with the results from our main analysis to determine whether
this was the case. The parameter estimate associated with the presence of a
bed-hold policy obtained with the new sample was consistent with our initial
result (data are not shown but are available from the authors).

DISCUSSION

Medicaid bed-hold policies appear to be effective at increasing the likelihood
of residents returning to the nursing homes they occupied prior to hospitaliza-
tion (Intrator et al. 2009). Although we were unable to determine the cost to
states, as our data source precluded us from determining the exact number of
hospitalizations for residents and the number of days nursing homes were
reimbursed by Medicare for skilled nursing care as opposed to Medicaid pay-
ments for long-term care, it is clear that these policies place a significant finan-
cial burden on states. Given the budgetary stress that many states are
experiencing in the current financial climate, some have considered eliminat-
ing their policies (Lazar 2011). Policy makers should consider whether the
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benefit of continuity of care outweighs the expense of these policies, keeping
their impact on the quality of care in mind.

The increases in hospitalization of long-stay nursing home residents
associated with bed-hold policies not only reflects a serious concern for the
quality of care but also imposes costs on the federal Medicare program that
may be ignored by state policy makers. We identified 752,061 long-stay nurs-
ing home residents in states with an active bed-hold policy in the last quarter
of 2005. Our estimated 0.493 percentage point increase in the hospitalization
of long-stay nursing home residents associated with states’ bed-hold policies
translates to 14,830 additional acute hospital stays annually for this popula-
tion. Assuming an average cost of $8,300 per hospitalization, a simple calcula-
tion to approximate the additional expense to Medicare yields an estimate of
$123M yearly ( Jencks, Williams, and Coleman 2009; Grabowski et al. 2010).
This is a conservative figure given that the outcome used in our primary analy-
sis only measured whether residents had any hospitalization in a quarter and
did not account for individuals having multiple hospital stays in the same per-
iod. Moreover, the estimated expense to Medicare did not include costs asso-
ciated with higher payments for skilled nursing care when residents returned
to nursing homes. Payments for hospitalizations of residents with nursing
home stays of less than 90 days were also not incorporated into the estimate.
Previously demonstrated spillover effects of bed-hold policies affecting hospi-
talization of patients receiving skilled nursing care would be included in this
group (Grabowski et al. 2010). If these expenditures were added in, the over-
all estimated cost toMedicare would be substantially higher.

The effect of bed-hold policies on hospitalizations underscores the con-
sequences of failing to align financial incentives between state and federal pay-
ers. Although bed-hold policies may be effective at increasing the continuity
of care for nursing home residents, there is no incentive for states to consider
the cost of hospitalizations borne by the federal Medicare program. States
could make investments inMedicaid services that would reduce the likelihood
of hospitalization for nursing home residents, but the savings would go to
Medicare providing little incentive to initiate them (Grabowski 2007). Simi-
larly, as states seek to minimize expenditures, reductions in Medicaid services
may adversely impact Medicare spending. Bed-hold programs exemplify the
negative impact of fragmentation in services for individuals participating in
bothMedicaid andMedicare.

Our study has limitations that warrant discussion. We were unable to
evaluate the influence of changes in specific components of states’ bed-hold
policies: the proportion of the average Medicaid daily rate paid to nursing
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homes, the number of qualifying days, andminimum required occupancy rate.
Among our case states, only Illinois changed its requirements for bed-hold
payments. When the state’s policy was reinstated in 2004, it required a mini-
mum occupancy rate of 90 percent for Medicaid residents. Despite the new
Medicaid occupancy requirement, our estimates indicated that the state’s bed-
hold policy led to increased hospitalization rates for long-stay nursing home
residents. Grabowski et al. (2010) previously noted that little monitoring and
enforcement of occupancy rates occurs, indicating that they may have little
effect on the behavior of nursing homes. In addition, we controlled for unob-
served time-invariant factors affecting hospitalizations of nursing home resi-
dents as well as a variety of influences that may have changed over time.
However, we cannot rule out the possibility of bias arising from unobserved
time-varying factors (Besley andCase 1994). For example, nursing homesmay
alter their behavior and work to reduce hospitalizations if state officials threa-
ten to repeal a bed-hold program, whichwould bias estimates toward the null.

In conclusion, Medicaid bed-hold polices may have important budget-
ary consequences for both state and federal programs in addition to implica-
tions for the quality of care received by nursing home residents. Given these
concerns, states with bed-hold policies may wish to reconsider their value as
budget priorities compete for sparse resources. In a broader context, bed-hold
policies highlight the inefficiencies created by fragmentation of health care ser-
vices for nursing home residents participating in bothMedicaid andMedicare.
Reconsideration of bed-hold policies should be part of larger reforms aimed at
coordination of care.
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NOTE

1. States with active bed-hold policies in 2005 (Q4): AL, AR, AZ, CA, CT, DE, FL,
GA, IA, IL, IN, KS, KY, LA, MA, MD, ME, MI, MN, MO, MS, MT, ND, NE, NJ,
NM, NY, OH,OK, PA, SC, SD, TN, VT,WI,WV, andWY.
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Additional supporting information may be found in the online version of this
article:

Appendix SA1: AuthorMatrix.
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