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What is Nursing Home Compare? Five-Star Ratings

CMS Nursing Home Compare’s Five-Star Rating System
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What is Nursing Home Compare? Minimum Data Set (MDS)

Discrepancies with other measures

Investigations over the past decades by HHS OIG and US GAO have
found discrepancies between MDS and other sources

Only state and federal offices with oversight responsibilities have
compared patient-level MDS records with other patient-level data
sources, typically medical records
In 2014 audit, CMS compared MDS assessments with patients medical
records in 25 volunteer nursing homes for up to 10 patients per home.
For falls, 26% of reviewed MDS assessments disagreed with the
medical record as to whether the patient sustained a fall-related major
injury. These studies, conducted in a handful of sites, based
denominators on the MDS rather than a validation source, and
therefore may have entirely missed cases unreported by the MDS.

Limited academic work similarly finds discrepancies

In an analysis of FFS Medicare beneficiaries, Neuman et al. were
unable to estimate consistent associations between readmission or
death risk and MDS-based measures
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Research objective: Assess accuracy of MDS reporting

General research question

How accurately do nursing homes report major injury falls on the MDS?

Sanghavi P, Pan S, Caudry D. Assessment of nursing home reporting of
major injury falls for quality measurement on Nursing Home Compare.
Health Services Research 2019;55(2):201-210.
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Research objective: Assess accuracy of MDS reporting

Why focus on falls?

Leading cause of death among older adults

Can lead to physical and psychological morbidity when not fatal

Often preventable and so an important measure of patient safety

Likely easier to identify and record than other conditions
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Research objective: Assess accuracy of MDS reporting

Validation source: Medicare FFS claims

We cannot identify all falls but we can identify a pool of falls that we
expect nursing homes to have reported on the MDS by identifying:

1 Patients who were admitted to the hospital with specific injuries

2 Patients that came to the hospital from a nursing home or went to a
nursing home after hospital discharge
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Research objective: Assess accuracy of MDS reporting

Specific research questions

1 How accurately do nursing homes report claims-identified major injury
falls on the MDS?

2 To what extent does reporting vary by race?

3 How well do nursing home claims-based fall rates correlate with
MDS-based NHC measures?
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Data: Medicare claims & MDS

Medicare claims, MDS, and other sources

2011-2015 100% Medicare FFS beneficiaries

Hospital admission claims (diagnoses, admission/discharge dates)
Enrollment & demographic information from beneficiary summary files
(age, sex, race, etc.)

2011-2015 100% MDS assessments

Entry/admission, discharge, & regular assessments (completed at least
every 92 days for each resident)

CASPER and LTCfocus

Facility characteristics (ownership type, residents counts)

Nursing Home Compare measures

Overall five-star rating
Quality five-star rating
Major injury falls measure
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Analysis & results: Reporting rates, disparities, & correlations
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Analysis & results: Reporting rates, disparities, & correlations

MDS reporting process for falls
Person falls 
during 
nursing home 
residency

Person enters 
nursing home

Should 
person be 
evaluated at 
a hospital?

Does person 
have a hospital 
observation stay  
greater than

24 hours?

Did fall occur 
within the past 
6 months?

Did fall 
occur within 
the past one 
month?

Indicate Yes 
on MDS item 
J1700A on 
entry or 
admission 
assessment

Indicate Yes 
on MDS item 
J1700B on 
entry or 
admission 
assessment

Record fall on
MDS items J1800, 
J1900A on 
discharge 
assessment

YES

NO

Indicate No 
on MDS 
items 
J1700A-B on 
entry or 
admission 
assessment

YES NO

Person falls 
prior to 
nursing home 
residency

YES NO

YES NO

Does person 
have 
no/minor/major 
injury?

Record fall on
MDS items J1800, 
J1900B on 
discharge 
assessment

Record fall on
MDS items J1800, 
J1900C on 
discharge 
assessment

No
Minor

Major

Record fall on
MDS items J1800, 
J1900A-C 
on next MDS 
assessment
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Analysis & results: Reporting rates, disparities, & correlations

Linkage of admission claims with MDS assessmentsFigure 1. Linkage of Medicare admission claims with MDS assessments to create denominators for fall-related 
MDS reporting outcomes 

 
  

Notes:  
a. White boxes map out paths to the final denominators used to assess nursing home reporting of fall-related 

items on the MDS. Gray boxes identify observations that were not used in analysis. 
b. J1700A-J1900C refer to the specific MDS items under study and are described in Table 1. J1900C is the item 

that is used by CMS for quality reporting on NHC. 
c. CMS requires discharge assessments and items J1800-J1900C in particular if a resident is admitted to a 

hospital. 
d. NH=nursing home. 

	

All Medicare 
admission 

claims 
2011-2015: 
88,694,789 

NH residents 
during fall with 
no discharge 
assessmentc: 

19,036 

Claims of 
patients who 
are not NH 
residents: 
2,202,732 

Admission 
claims with fall 

as primary 
diagnosis: 
4,086,742 

Did not return to 
NH after 

hospitalization: 
26,551 

Returned to 
different NH: 

26,454 

NH residents 
during fall with 

discharge 
assessmentc: 

271,682 

Returned to NH 
after 

hospitalization: 
245,131 

Returned to 
same NH: 
218,677 

With major 
injury: 

150,828 
(J1800-J1900C) 

NH residents 
after fall but not 

before: 
1,593,292 

Admitted to NH 
within 1 month 

of 
hospitalization: 

1,418,028 

 
Admitted to NH 

2-6 months 
after 

hospitalization: 
174,809 

 

 
With major 

injury: 
1,092,275  
(J1700A) 

 

 
With major 

injury: 
98,545 

(J1700B) 
 

Linkage	with	MDS	assessments	
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Analysis & results: Reporting rates, disparities, & correlations

Identifying accidental falls in claims

ICD9-CM external cause codes E880-E888, excluding E887 in
admitting or primary diagnosis code fields or primary external cause
code field

In the years of our data, reporting of external cause codes is high, at
about 90% for all injury cases
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Analysis & results: Reporting rates, disparities, & correlations

Constructed variables

Individual level:

Dual: Dual status if full dual in the month of their hospital admission
Short-stay (vs long-stay): Short-stay residents are those whose stays
would have been covered by Medicare, which can be up to 100 days
and can be identified via a PPS 5-day assessment
Major injury (MDS definition): Falls with a secondary diagnosis code
for conditions identified in the MDS definition for major injury, namely
bone fractures, joint dislocations, closed head injuries with altered
consciousness, and subdural hematomas
New injury severity scores (NISS)
Charlson/Elixhauser comorbidity scores

Nursing home level:

Size: Tertiles by the total registered resident counts at the time of the
CASPER report, with breaks at 65 and 105 residents
Duals: Proportion of residents who are duals
Race: Proportion of residents that fall within each race category
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Analysis & results: Reporting rates, disparities, & correlations

National reporting rates of major injury falls
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Analysis & results: Reporting rates, disparities, & correlations

Modeling reporting characteristics of patients & homes

J1900C Reportedin = αn + πt + X ′
inβ + Y ′

nγ
αn ∼ N(0, σ2)

Linear multilevel model with nursing home random effects, year fixed
effects, individual-level covariates, and nursing home-level covariates

Logistic model has similar results

Disaggregated within- and between-nursing home effects of race so
that coefficients can be directly interpreted

Separate models for short- and long-stay populations
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Analysis & results: Reporting rates, disparities, & correlations

Modeling reporting characteristics of patients & homes

Additional covariates: female,
age splines, new injury severity
score, disability status, dual
status, comorbidity score, NH
dual, region, year

Interpretation of patient-level
race black: On average, being
black rather than white is
associated with a 4.2 percentage
point lower probability of a
major injury fall being reported
on J1900C, controlling for
nursing home-level race mix.

Interpretation of nursing
home-level race black: Holding
constant patient race, increasing
the proportion of black residents
from 0 to 1 is associated with a
25.1 percentage point lower
probability of a major injury fall
being reported on J1900C.
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Analysis & results: Reporting rates, disparities, & correlations

Correlations between 2014 claims-based fall rates and NHC
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Conclusions & policy implications

Conclusions

Overall

Substantial underreporting on the specific MDS item used by NHC
Reporting rates substantially lower for Asians, blacks, Hispanics
compared with whites, both within and between nursing homes

Interesting observations

Counting reporting on additional assessments did not help
Reporting rate for items where nursing homes rely on secondary sources
is higher than for items where resident is in their care
Severity classification may be issue, but opportunities to report/correct
Poor correlation between claims-based fall rates and MDS-based fall
rates suggests not only underreporting but that MDS-based rates may
not be informative for comparing nursing homes
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Conclusions & policy implications

Policy implications

Underreporting could have multiple sources, including administrative
challenges and incentive structures

Waiting to act in order to understand these sources not appropriate

Next steps:

Create alternate measures, based on sources like claims, to supplement
or replace the falls MDS-based measure
Other MDS-based measures should be assessed as well
Can use model-based approaches to correct MDS reporting rates and
possibly for automatic and targeted auditing
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Conclusions & policy implications

Thank you!
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