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Abstract

Objective—The objective of this study was to determine whether the Minimum Data Set (MDS)
3.0 discharge record accurately identifies hospitalizations and deaths of nursing home residents.

Design—We merged date of death from Medicare enrollment data and hospital inpatient claims
with MDS discharge records to check whether the same information can be verified from both the
sources. We examined the association of 30-day rehospitalization rates from nursing homes
calculated only from MDS and only from claims. We also examined how correspondence between
these 2 data sources varies across nursing homes.

Settings—All fee-for-service (FFS) Medicare beneficiaries admitted for Medicare-paid (with
prospective payment system) skilled nursing facility (SNF) care in 2011.

Results—Some 94% of hospitalization events in Medicare claims can be identified using MDS
discharge records and 87% of hospitalization events detected in MDS data can be verified by
Medicare hospital claims. Death can be identified almost perfectly from MDS discharge records.
More than 99% of the variation in nursing home—level 30-day rehospitalization rate calculated
using claims data can be explained by the same rates calculated using MDS. Nursing home
structural characteristics explain only 5% of the variation in nursing home—level sensitivity and
3% of the variation in nursing home-level specificity.

Conclusion—The new MDS 3.0 discharge record matches Medicare enrollment and
hospitalization claims events with a high degree of accuracy, meaning that hospitalization rates
calculated based on MDS offer a good proxy for the “gold standard” Medicare data.
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Over the past decade, hospitalizations from skilled nursing facilities (SNFs) received
considerable attention of researchers and policy makers. Hospitalizations are widely used in
the nursing home (NH) literaturel=7 and are known to be frequent,8 costly,? and often
preventable.1011 |n particular, between 2000 and 2006, 30-day re-hospitalization rates of
Medicare beneficiaries newly discharged to SNF rose from 16% to 20% and for prior NH
residents the increase went from 22% to 27%, at an estimated total cost to Medicare of $4.34
billion in 2006.3 The Medicare Payment Advisory Commission (MedPAC), maintains that
rehospitalizations are a symptom of dysfunction in the continuity of care and represent
quality problems. As a result, the Affordable Care Act proposed rehospitalization as a
quality measure for the health care system in general, one that could be used to compare
hospitals. Additionally, after October 1, 2012, section 3025 of the 2010 Affordable Care Act
fined hospitals with higher than expected readmission rates.12:13 Because approximately
30% of all Medicare hospitalizations are discharged to SNFs,4 re-hospitalization from
SNFs are likely to play a key role in hospitals’ discharge decisions under such payment
mechanisms.

There is now increasing pressure to adopt rehospitalization from SNFs as a quality measure
for NHs, meaning that timely calculation of this rate has become increasingly important.
Currently, hospitalizations of Medicare beneficiaries are calculated from Medicare claims,
which are regularly updated but can lag by as much as a year before they are complete and
adjudicated. Besides the time lag, Medicare claims data are not available for the Medicare
Advantage (MA) patients, a growing percentage of all Medicare beneficiaries. As a result of
the Medicare Modernization Act in 2003 that raised payments to MA plans for serving more
medically complex and frail beneficiaries, the MA population in NH has doubled over the
past 10 years and has been projected to continue to rise even further.1> Thus, there is a
growing need for an alternative data source to identify hospitalizations of NH patients.

The MDS, first implemented in 1990 in response to the Nursing Home Reform Act of 1987,
has been actively used in creating quality measures since its inception.16-20 In October
2010, the Centers for Medicare and Medicaid Services implemented version 3.0 of the
Minimum Data Set (MDS 3.0) in all certified NHs in the United States. The MDS was
updated from the 2.0 version primarily because of concerns about the reliability, validity,
and clinical relevance of its content.2! Nursing facilities submit the MDS data nightly or
weekly and these are then used to update NH quality measures quarterly for public
reporting.

With the introduction of MDS 3.0, complete resident assessments have been required on
discharge (not only filing a tracking form). This feature has the potential to significantly
improve the ability of the MDS to accurately measure quality at the NH level, as patients’
change in function and other clinical areas can be calculated. This article investigates the
accuracy of the MDS discharge record in identifying a hospitalization event among newly
admitted fee-for-service patients as compared to Medicare claims. The rationale for
undertaking these analyses is as follows: (1) identification of hospitalizations using MDS
permits the calculation of hospitalization rates in a timely manner based on MDS data only,
and (2) assuming that such accuracy holds for discharge records for all types of patients, an
MDS-based hospitalization rate allows calculation of hospitalization rates for all NH
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residents, including MA and young Medicaid (non-Medicare) patients for whom these rates
cannot be calculated using Medicare claims.

We merged individual-level data for 2011 from 3 sources: (1) Medicare enroliment files, (2)
Minimum Data Set (MDS), and (3) Medicare hospital inpatient and outpatient claims. We
used the Online Survey, Certification, and Reporting system and LTCfocus.org data for NH
characteristics. The research protocol was approved by the Brown University institutional
review board.

Approximately 3.7 million individuals had at least one MDS assessment in 2011. We
identified a cohort of patients who were admitted as Medicare-paid SNF patients after an
acute hospitalization event who had had no previous MDS record within the past 3 months
to ensure that they were not permanent NH residents. To ensure that all the patients in our
cohort were Medicare-paid SNF patients, we dropped all individuals whose first or second
assessment was not part of a prospective payment system (PPS) 5-day assessment. We also
dropped all the MA patients because claims data are not available for these individuals. We
excluded 1,009,164 individuals who were either managed care beneficiaries or individuals
without PPS 5-day assessment. We also excluded 174,564 individuals who first entered an
NH in December 2011, because we could not track them for 30 days following admission
using 2011 data. Our final cohort consisted of 1,056,330 Medicare beneficiaries who were
admitted from a hospital to an SNF, and who had at least one MDS assessment first
initialized between January 1, 2011, and November 30, 2011 (see Appendix Table 1). This
patient sample is associated with 6.3 million MDS assessments of which 1.4 million were
discharge assessments. We further identified 862,555 hospital inpatient and 68,445
outpatient claim records that occurred after the first MDS assessment claims for the
individuals in this study.

We focused on 3 types of MDS discharge records: acute (if acute hospital), nonacute (if
psychiatric hospital or Mental Retardation/Developmental Disabilities facility), and death (if
deceased). We categorized claims records into 2 groups: inpatient and outpatient (in case of
emergency room visit or observation unit stay without a corresponding inpatient admission).
We also identified death from enrollment records. We compared the information on patients
discharge disposition from MDS and Medicare data in 2 ways. First, we identified all MDS
discharge records within 30 days following SNF admission and compared them with the
Medicare data. Re-hospitalization events from the MDS discharge code were verified using
Medicare claims if there was a hospitalization claim within 3 days of the date of the
discharge assessment. Deaths noted on the discharge record were verified using vital status
on the enrollment record. Second, we identified all Medicare claim records within 30 days
following SNF admission and “verified” these records using the MDS discharge records.
Rehospitalization events were verified using MDS records if there was an MDS discharge
code within 3 days of the discharge assessment date.

The remainder of our analysis is based on 2 separate resident-level binary indicators of 30-
day rehospitalization for the study cohort based on MDS acute hospitalization discharge
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records and Medicare claims. We aggregated these data to calculate nursing facility—level
30-day rehospitalization rates based on MDS and based on claims and showed the statistical
association between these 2 rates. We estimated linear regression models between NH-level
Medicare inpatient claims—based 30-day rehospitalization rates and NH-level MDS-based
30-day rehospitalization rates without a constant term and used number of individuals in
corresponding facility as a weighting factor.

We computed the sensitivity and specificity of the MDS-based 30-day rehospitalization
measure using the hospital claims—based measure as the gold standard. Figure 1 shows how
sensitivity and specificity have been defined. Sensitivity is defined as the ratio of the number
of individuals with 30-day rehospitalizations correctly identified by MDS and the true
number of individuals with 30-day hospitalization (indicated by claims). Specificity is
defined as the ratio of the number of individuals without any 30-day re-hospitalization
correctly identified by MDS and the true number of individuals without any 30-day
rehospitalization. Thus, if MDS-based rehospitalization coincides with claims-based
rehospitalization perfectly, both specificity and sensitivity will be 100%.

Finally, we calculated the sensitivity and specificity of the MDS-based rehospitalization
from NH for each nursing facility and examined whether these varied with NH
characteristics by using linear regression with NH characteristics as the independent
variables. Our null hypothesis was that variations in sensitivity and specificity across NHs
are random and are not associated with structural NH characteristics.

Table 1 shows how MDS discharge records can be verified by Medicare claims and
enrollment records; 86.7% of MDS discharges indicating acute rehospitalization were
verified with Medicare claims data based on the presence of a claim within 3 days. Among
the relatively small number of MDS discharges that indicated re-hospitalization events in a
nonacute setting, 80.7% could be verified with a Medicare claim, but most claims (60%)
were for inpatient hospitalizations, whereas only 20.7% were verified by outpatient claims.
MDS discharge records indicating death were extremely accurate, with 99.8% of such
discharge records corresponding to the date of death on the Medicare enroliment files.

The lower panel of Table 2 presents the results of our examination of the extent to which
Medicare claims correspond to MDS discharge records. We focused on the hospitalizations
having Medicare claims that originated from the NH (ie, patients for whom there is no
evidence from MDS that they were discharged to home or any other care settings before that
claim). Of all these Medicare inpatient claims within 30 days of SNF admission, 94.4% had
a corresponding MDS discharge record, all but 1.5% were MDS discharge records
indicating rehospitalization in an acute hospital. Finally, for outpatient Medicare claims that
are indicative of an observation stay in hospital, 85% could be verified with MDS discharge
records. For these claims, 47.7% corresponded to an MDS discharge record, indicating acute
re-hospitalizations, with an additional 38.2% verified by MDS discharge records indicating
nonacute rehospitalizations.
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Figure 2 plots NH-level 30-day rehospitalization rates calculated using inpatient claims data
relative to 30-day rehospitalization rates calculated using acute hospitalization discharge
records from MDS. If we fit a line without a constant term, approximately 96% of the
variation in NH-level claims-based 30-day rehospitalization rates can be explained by the
MDS rate. The estimated correlation coefficient is 0.995. The 95% confidence interval is
0.992 to 1.000, which implies that we cannot reject the null hypothesis of one-to-one
correspondence between claims and MDS-based 30-day rehospitalization rates at the 5%
level of significance.

Table 2 presents the sensitivity and specificity of the MDS-based 30-day rehospitalization
indicator using 2 alternative definitions of the gold standard: the 30-day rehospitalization
measure based only on inpatient claims and that based on both inpatient and outpatient
claims (adding in the observation stays). As can be calculated from Table 2, the 30-day
rehospitalization rate is 0.184 if calculated from MDS, 0.189 if calculated based on inpatient
claims, and 0.198 if calculated based on both inpatient and outpatient claims. When this gold
standard is defined based only on inpatient claims, sensitivity is 84% and specificity is 97%.
When the gold standard includes outpatient observation stays, sensitivity decreases by
approximately 1 percentage point and specificity increases by approximately 1 percentage
point.

Table 3 presents the association of NH-level sensitivity/specificity and NH facility
characteristics estimated using linear regression model. Under both definitions of gold
standard, the SD of NH sensitivity rate is approximately 18% and that of specificity rate is
5%. As expected, both these rates are largely unrelated to NH characteristics. Only
approximately 5% of the variation in sensitivity and 3% variation in specificity can be
explained by NH characteristics. Sensitivity is found to be associated with hospital
affiliation, occupancy rate, and number of admissions per bed. Specificity is found to be
associated with hospital affiliation, nursing care hours per patient per day, and the
proportion of admissions for African American patients. There is no statistical association
between specificity/sensitivity and key NH structural characteristics, such as size, payer
composition, availability of nursing staff, ownership status, and patient acuity. As a
robustness check, we found similar results restricting the analysis to NHs with more than 30
patients in our sample (see Appendix Table 2).

Discussion

This article compares MDS discharge records and Medicare claims records to ascertain the
accuracy of MDS records and our ability to reliably calculate hospitalization rates, using
only MDS data, occurring from nursing facilities. We found that approximately 94% of the
hospitalization events in Medicare claims can be identified using MDS discharge records.
We also found that 87% of hospitalization events detected in MDS data can be verified by
claims data. Death can be identified almost perfectly from MDS discharge records. The 30-
day rehospitalization rate is 18.4% if calculated from MDS and 18.9% if calculated from
inpatient claims. Using Medicare acute inpatient hospitalizations originating from NH as the
“gold standard,” the sensitivity of the MDS discharge record indicating a 30-day re-
hospitalization is 84% and the specificity is 97%. When we create and compare NH-level,
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aggregated versions of 30-day rehospitalization rates derived from MDS and from the
claims, we observe that 96% of the variation in the NH-level rehospitalization rates
calculated from the Medicare claims can be explained by that calculated from MDS. We
found that NH-level specificity and sensitivity are not directly related to key NH
characteristics, such as size, payer composition, availability of nursing staff, ownership
status, or patient acuity.

The MDS 3.0 has more complete discharge records and we see a clear improvement,
particularly in ascertaining vital status on discharge. Mor et al?2 found that 90% of the
hospitalization events in Medicare claims were identified from MDS 2.0 in 2006 and a
comparable figure based on MDS 3.0 is 94%. They also found that 80% of hospitalization
events detected in MDS 2.0 for 2006 could be verified by claims data; the comparable figure
from our analysis is 87%. This is a substantial improvement over the performance of the
MDS 2.0 discharge record, based on published analysis from the past decade.

The correspondence between the types of hospital to which patients are discharged on the
MDS with which type of provider submitted the corresponding Medicare claim is less than
perfect, particularly because 98% of all hospital discharges are labeled acute. We calculated
MDS-based 30-day rehospitalization rate using only acute hospital discharges, which
increases by 0.2% points if we include nonacute hospital discharges. Interestingly, most
current claims-based rehospitalization models ignore outpatient claims indicating an
observation stay; however, 0.5% of the MDS hospital discharges correspond to outpatient
observation day claims. Given the ongoing growth of observation stays and the possibility
that hospitals use these in lieu of readmissions, consideration will have to be given to
incorporating these types of claims into future claims-based measures of rehospitalization.23

Although MDS acute discharges overestimate the rates of re-hospitalization by 0.5
percentage points, 30-day rehospitalization rates at the nursing facility level from 2 different
sources are highly correlated and the frequency of error is barely associated with NH
characteristics. These findings imply that hospitalization rates calculated from MDS could
be used as a provisional quality measure that could be used to rank the relative performance
of nursing facilities with respect to rehospitalization. Because a growing number of
Medicare beneficiaries are enrolled in MA plans, which do not submit claims, having a more
comprehensive measure based on all admissions is particularly important. Indeed, in some
heavily concentrated MA markets, some SNFs might specialize in caring for these patients
and might not, therefore, have the requisite number of regular Medicare admissions for a
claims-based rehospitalization rate to be calculated. However, it should be noted that an
important deficit is that MDS-based hospitalization measures cannot identify 30-day
rehospitalizations that occurred after discharge from the NH to any setting other than the
hospital. That is, these measures are relevant only for rehospitalizations that are directly
from the NH.

Our study has an important limitation in that we could not verify 13% of MDS hospital
discharge records using inpatient and outpatient claims. Among the outpatient visits, we
looked only at observation stays and ignored emergency room visits. It may be that facilities
will complete the MDS even though they are not sure that patients will be sent back after a
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stay in the emergency room. These could also potentially be explained by internal
rehabilitation admissions or other types of hospital visits. Nevertheless, magnitude of error
is much smaller when pertaining to indicators of hospitalization. Another limitation of this
study is that we focus only on newly admitted SNF patients and ignore the long-stay
patients. We did this because among dual-eligible long-stay NH residents, as many as 20%
to 30% of those hospitalized do not return on the Medicare SNF benefit, so that testing the
correspondence between the 2 measure sources would be less complete. However, because
NHSs can be assumed to have better knowledge of their long-term patients, the incidence of
error in reporting hospitalization of these patients might be lower.

Conclusion

The new MDS 3.0 discharge record matches Medicare enrollment and hospitalization claims
events with a high degree of accuracy, meaning that individual-level indicators of
hospitalization and NH-level hospitalization rates calculated based on the MDS offer a good
proxy for the “gold standard” Medicare data.
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Gold Standard: 30-day rehospitalization based on
claims
Yes No
False positive
(type I error)

30 day rehospitalization s e positive

based on MDS False negative
No
(type Il error)

True negative

Specificity = Number of
true negatives/total
number of patients who
were truly not
rehospitalized

Sensitivity = Number of
true positives/total
number of patients who
were truly rehospitalized

Fig. 1.
Defining sensitivity and specificity of 30 day rehospitalization based on MDS 3.0.
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30-day rehospitalization rates based on MDS

Y=0.995X, R-squared=0.964

30-day rehospitalization rates based on inpatient claims
4
1

95% ClI

Fig. 2.
Scatter plot of NH-level 30-day rehospitalization rates calculated from inpatient claims data

onto rates calculated from MDS data. The 95% confidence interval (Cl) of this coefficient
using robust SE is 0.992—1.000. Estimated coefficient is 0.962 and R? is 0.93 if we do not
use number of patients in the NH as weighing factor.
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Table 1

Verification of MDS Discharge Records and Medicare Claims Records Within 30 Days of SNF Admission
Using Alternative Source

Verifying MDS Dischar ge Recor ds Using M edicar e Claims and Enrollment Records

Discharge Code From Total No. of Discharge % _of Discharge Codes Verified by Medicare Claim Type
MDS Records
Inpatient Claims  Outpatient Claims Any Medicare ClaimgEnrollment
Acute 216,674 86.2 0.5 86.7
Nonacute 4760 60.0 20.7 80.7
Dead 33,803 — — 99.8

Verifying M edicar e Rehospitalization Claims Using M DS Dischar ge Recor ds

Type of Medicare No. of Claims Originated

Claims From SNF (% of All Claims) % of Claimsldentified as From SNF That Can Be Verified by M DS Recor ds
Acute Nonacute All

Inpatient 202166 (78.7) 92.9 15 94.3

Outpatient 2,597 (36.2) 477 38.2 85.9

MDS, Minimum Data Set; SNF, skilled nursing facility.
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Regression of Sensitivity and Specificity Rates of 30-Day Rehospitalization Indicator Based on MDS Onto
Nursing Home Characteristics

Gold Standard 1: 30-Day Rehospitalization Based
on Inpatient Claims

Gold Standard 2: 30-Day Rehospitalization Based
on Inpatient and Outpatient Claims

(1) (2 () 4
Sensitivity Specificity Sensitivity Specificity

Current health deficiency 0.00602 (.908) -0.0166" (.0391) 0.0132 (.785) -0.0193" (.0381)
Total no. of beds 0.00272 (.381) 0.000355 (.763) 0.00562 (.0615) 0.000673 (.369)
Percentage of Medicaid -0.0104 (.511) -0.00530 (.179) -0.0140 (.318) -0.00603 (.0847)
patients

Facility is part of chain 0.244 (.557) -0.0692 (.587) 0.435 (.272) -0.00894 (.947)
Facility is run for profit -0.399 (.455) -0.153 (.236) -0.261 (.651) -0.133 (.287)

Facility is hospital based

Resident acuity index

Ratio of registered nurses to
total nurses

Total direct care hours per
patient per day

Occupancy rate

% of admissions classified as
low care

% of admissions female
% of admissions black

% of admissions Hispanic

No. of annual admissions per
bed

Mean age
Constant

n

R

-7.396"*" (6.39e-07)
0.293 (.153)

4.461™" (.00626)

-0.212 (.216)

0.113"*" (3.90e-07)
0.0150 (.826)

0.0220 (.347)
0.00387 (.806)
-0.0387 (.411)

-0.770""" (9.56e-11)

-0.0153 (.736)

7142777 (0)
13,554
0.051

1.285"** (9.61e-07)
-0.0570 (.194)

0.943" (.0334)
0.108"** (6.76e-05)

0.0110" (.0269)
-0.0112 (.560)

0.00863 (.185)

-0.0272"** (2.99¢-09)

-0.00663 (.0872)
-0.0321 (.0576)

0.0285 (.0927)

93.80°° (0)
14,422
0.027

-8.128"*" (3.75¢-08)
0.334 (.122)

4.277" (.0120)

-0.173 (.335)

0.117"™* (5.80e-07)
~0.00491 (.937)

0.0187 (.403)
0.0112 (.481)
-0.0337 (.416)

-0.727""" (1.37e-10)

-0.0291 (.510)

70.7477 (0)
13,610
0.051

1.023"** (3.59¢-06)
-0.0594 (.165)
0.609 (.0973)

0.0650"* (.00731)

0.00393 (.378)

0.00250 (.908)

0.0123" (.0213)

-0.0275"*" (4.06e-10)
-0.00706 (.103)

-0.0323" (.0458)

0.0229 (.122)

95,637 (0)
14,421
0.026

P values are in parentheses.

*kk

P<.01,

*

*
P < .05,

*

P<.1.
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Appendix Table 1

Reasons for Excluding Individuals From the Study Cohort

Page 14

No. of Individuals

No. Remainingin

Reasonsfor Exclusion Excluded Sample
Individuals with an MDS assessment during 2011 3,725,433
Baseline assessment year of entry is before 2011 1,377,770 2,347,663
Age <65y 50,234 2,297,429
Baseline assessment month is December 2011 174,564 2,122,865
First assessment identified as reentry 57,371 2,065,494
1st or 2nd assessment is not PPS 5-day assessment 652,558 1,412,936
Did not match the enroliment data or we could not find qualifying hospitalization claim 317,727 1,095,209
Any sign of HMO involvement 38,879 1,056,330

HMO, health maintenance organization; MDS, Minimum Data Set; PPS, prospective payment system.
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