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Abstract

IMPORTANCE The US government rates nursing homes and reports the underlying quality
measures on the Nursing Home Care Compare (NHCC) website. These measures are derived from
facility-reported data, which research indicates to be substantially underreported.

OBJECTIVE To assess the association between nursing home characteristics and reporting of major
injury falls and pressure ulcers, which are 2 of 3 specific clinical outcomes reported by the
NHCC website.

DESIGN, SETTING, AND PARTICIPANTS This quality improvement study used hospitalization data
for all Medicare fee-for-service beneficiaries between January 1, 2011, and December 31, 2017.
Hospital admission claims for major injury falls and pressure ulcers were linked with facility-reported
Minimum Data Set (MDS) assessments at the nursing home resident level. For each linked hospital
claim, whether the nursing home had reported the event was determined and reporting rates were
computed. The distribution of reporting across nursing homes and the associations between
reporting and facility characteristics were examined. To assess whether nursing homes reported
similarly on both measures, the association between reporting of major injury falls and pressure
ulcers within a nursing home was estimated, and racial and ethnic disparities that might explain the
observed associations were investigated. Small facilities and those that were not included in the
sample continuously in each year of the study period were excluded. All analyses were performed
throughout 2022.

MAIN OUTCOMES AND MEASURES Two nursing home–level MDS reporting rates, stratified by
long-stay vs short-stay population or by race and ethnicity, were used: fall reporting rate and pressure
ulcer reporting rate.

RESULTS The sample included 13 179 nursing homes where 131 000 residents (mean [SD] age, 81.9
[11.8] years; 93 010 females [71.0%]; 81.1% with White race and ethnicity) experienced major injury
fall or pressure ulcer hospitalizations. There were 98 669 major injury fall hospitalizations, of which
60.0% were reported, and 39 894 stage 3 or 4 pressure ulcer hospitalizations, of which 67.7% were
reported. Underreporting for both conditions was widespread, with 69.9% and 71.7% of nursing
homes having reporting rates less than 80% for major injury fall and pressure ulcer hospitalizations,
respectively. Lower reporting rates were associated with few facility characteristics other than racial
and ethnic composition. Facilities with high vs low fall reporting rates had significantly more White
residents (86.9% vs 73.3%), and facilities with high vs low pressure ulcer reporting rates had
significantly fewer White residents (69.7% vs 74.9%). This pattern was retained within nursing
homes, where the slope coefficient for the association between the 2 reporting rates was −0.42
(95% CI, –0.68 to –0.16). That is, nursing homes with more White residents had higher reporting
rates for major injury falls and lower reporting rates for pressure ulcers.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE Results of this study suggest widespread underreporting of
major injury falls and pressure ulcers across US nursing homes, and underreporting was associated
with the racial and ethnic composition of a facility. Alternative approaches to measuring quality need
to be considered.

JAMA Network Open. 2023;6(5):e2314822. doi:10.1001/jamanetworkopen.2023.14822

Introduction

Improving nursing home care has been a national priority in the US for decades, with public reporting
at the center of the federal government’s efforts.1,2 The Nursing Home Care Compare (NHCC)
website rates homes on a 5-point scale based on state inspections, staffing information from payroll
data, and quality-of-care measures largely as reported by facilities.3 Quality measures have long
generated suspicion, and recent work by Sanghavi et al4 and Chen et al5 found substantial
underreporting nationally on at least some quality indicators. This finding raises several questions:
How widespread is underreporting? Are some facilities more likely to underreport? Do nursing homes
similarly underreport across indicators? Accurate measurement is required for effective surveillance
and evaluation; hence, improving understanding of the variations in facility-reported data is crucial.

Past work has found associations between nursing home–reported data, called the Minimum
Data Set (MDS),6 and other quality-of-care measures from alternative data sources, such as
consumer complaints, inspection violations, hospital readmissions, and rehabilitation outcomes,
although these comparisons have been between aggregate measures.7-14 Government reports have
compared MDS assessments with medical records and documented large inconsistencies.15-17

However, these reports have generally been based on small samples and relied heavily on MDS itself
as a starting point, thereby missing clinical events that were altogether unreported. As partial
acknowledgment of these discrepancies, the Centers for Medicare & Medicaid Services (CMS) Five-
Star Quality Rating System added 5 claims-based measures after 2016 and assigns lower weights to
the quality measures domain in the overall star ratings, even though these are the only indicators
that directly attempt to measure specific patient outcomes.3

Findings from 2 large-scale, resident-level investigations have helped confirm that inaccuracies
in facility-reported data are substantial for at least 2 quality measures: major injury falls and pressure
ulcers.4,5 These studies used hospital admission claims of Medicare beneficiaries to identify nursing
home residents with major injury falls or pressure ulcers and assessed whether the facility had
appropriately reported the event to CMS. Their authors found that only 58% of major injury falls and
55% of pressure ulcers were reported.4,5 Additionally, in examining racial disparities in reporting at
the resident and facility levels, the authors found that major injury falls among Black residents were
reported to CMS at a much lower rate than major injury falls among White residents.4,5

Thus far, research on the accuracy of MDS has focused on average reporting across facilities and
mostly considered measures separately.15-18 A 2003 study18 based on 219 nursing homes revealed
considerable variation in reporting accuracy across facilities, although no specific facility
characteristic was associated with reporting quality. In this study, we examined variations in reporting
across nursing homes and facility factors. The 2 measures, major injury falls and pressure ulcers, may
be related since mobility can increase the risk for major injury falls and decrease the risk for pressure
ulcers.19,20 To assess whether nursing homes that reported poorly on 1 measure also reported poorly
on the other measure (that is, whether facilities have a reporting behavior), we estimated the
association between reporting of major injury falls and reporting of pressure ulcers within a nursing
home. Since past work has described the associations between socially constructed racial and ethnic
groups and these conditions4,5,21-27 but not that institutional racism in nursing homes28 may affect
reporting practices, we also investigated the reporting rates along this dimension.
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Methods

Data Sources
We used hospitalization records from the MedPAR (Medicare Provider Analysis and Review) file and
MDS 3.0 assessments for 100% of Medicare fee-for-service beneficiaries between January 1, 2011,
and December 31, 2017. We obtained demographic, enrollment, and chronic conditions data from the
Medicare Master Beneficiary Summary Files. These files were the source of the race and ethnicity
variable, which were initially self-reported by beneficiaries and then further processed by the
Research Triangle Institute to improve identification of Asian and Hispanic individuals. The
institutional review board of the Biological Sciences Division of the University of Chicago approved
this quality improvement study and waived the informed consent requirement because research
could not practicably be carried out without the waiver. We followed the Standards for Quality
Improvement Reporting Excellence (SQUIRE) reporting guideline.29

Facility characteristics were obtained from the Certification and Survey Provider Enhanced
Reports (CASPER) data set, which is based on inspections, and the publicly available LTCFocus30 data
set for the study period. We identified facility rurality by zip code using information from the Federal
Office of Rural Health Policy.31 Additionally, quarterly quality measures and star ratings (which ranged
from 1 to 5, with 5 indicating the highest rating) on the NHCC website were obtained from CMS32 and
the means across the years were calculated.

We excluded small facilities (bottom 10th percentile) and those that were not included in the
sample continuously in each year of the study period (eAppendix 1 in Supplement 1). The final sample
included 13 179 nursing homes.

Linked Hospital Admissions and Nursing Home Assessments
We followed the approach of 2 prior studies that linked hospital admissions and MDS assessments to
create resident-level reporting data sets on major injury falls and pressure ulcers.4,5 These studies
contained a detailed explanation of the linkage process and published the code online. For major
injury falls, we extended the code to include newer years of data. eAppendix 2 in Supplement 1
describes the code.

Nursing homes are required by CMS to complete discharge assessments, including the major
injury falls and pressure ulcer items under study, when a resident has been admitted to a hospital.
Thus, following the algorithms of past work, we linked MDS discharge assessments to Medicare
inpatient hospital records for residents who were discharged from a nursing home to go to a hospital
for treatment of a major injury fall or stage 3 or 4 pressure ulcer, which was determined from the
primary diagnosis on the hospital claim (eAppendix 1 in Supplement 1). We allowed linkages within 1
day of the nursing home discharge and hospital admission dates. We further required residents to
return to the same nursing home within 1 day of the hospital discharge to maximize the possibility
that the nursing home was familiar with the individual’s hospitalization, even though this was not a
reporting requirement. The final linked data sets included information from the claims and
assessments as well as beneficiary characteristics, such as short-stay vs long-stay status (eAppendix
2 in Supplement 1). Specifically, residents were identified as having a short-stay status if they had a
5-day prospective payment system MDS assessment within 100 days prior to hospitalization;
otherwise, the residents were considered to have a long-stay status.

Variables
For each facility, we obtained from LTCFocus the zip code, number of beds, occupancy rate,
registered nurse (RN) hours per resident day, and an indicator of whether the nursing home was
hospital-based. Data on the number of deficiencies and an indicator of whether a facility had an
on-site physician during inspection were extracted from CASPER.

We created other facility-level variables based on all residents who were Medicare beneficiaries
by linking MDS to the full sample of Medicare beneficiaries and not just individuals who were
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hospitalized for major injury falls or pressure ulcers. With the full sample of nursing home residents
for each facility and year within the study period (2011 to 2017), we computed the percentages of
White residents, Black residents, residents with dual eligibility for Medicare and Medicaid, and
residents with Alzheimer disease and related dementias. Sample sizes of other races and ethnicities
in most nursing homes were small, making comparisons difficult; hence, we focused on White and
Black residents. We also created indicators for long-stay and short-stay status for these residents
based on whether the total number of days in the facility exceeded 100 days and separately analyzed
these populations. The means of all variables across the years were calculated.

Outcomes
Table 1 shows MDS items related to major injury falls and pressure ulcers in this analysis. Item J1900C
on major injury falls is used by the NHCC website to create a quality measure of the percentage of
long-stay residents experiencing 1 or more falls with major injury. Since the NHCC website does not
report on a short-stay major injury falls quality measure, we excluded short-stay fall reporting rates
from this study. Items M0300B1, M0300C1, and M0300D1 on pressure ulcers by severity are used
by the NHCC website to create a quality measure of the percentage of high-risk long-stay residents
with pressure ulcers and are used as a prerequisite for a separate quality measure of the percentage
of short-stay residents with new or worsened pressure ulcers. These measures are also used by the
Five-Star Quality Rating System.

We created 2 nursing home–level reporting rates that were stratified by long-stay vs short-stay
population and, in some cases, also by race and ethnicity. The first was the fall reporting rate, defined
as the percentage of major injury falls reported on the J1900C item of all the major injury fall
hospitalizations that, according to the algorithm, required reporting based on MDS rules. The second
was the pressure ulcer reporting rate, defined as the percentage of pressure ulcers reported on item
M0300B1, M0300C1, or M0300D1 of all the stage 3 or 4 pressure ulcer33 hospitalizations that,
according to the algorithm, required reporting.

Statistical Analysis
First, we stratified the facilities by reporting rate using cutoffs of 50% and 80% for both major injury
falls and pressure ulcers and then computed mean facility characteristics for each stratum. Second,
we assessed the association between reporting of major injury falls and reporting of pressure ulcers
among long-stay residents. For comparison, we assessed the association between reporting of
pressure ulcers among long-stay vs short-stay residents. Thus, the first analysis compared different
outcomes in the same population, and the second analysis compared the same outcome in different
populations. Since sharing facility-level data in some cases would have violated the data use
agreement, we conducted this analysis by calculating mean facility data at the state level. Based on
prior evidence of racial disparities in reporting,4,5 we further analyzed how associations between

Table 1. Minimum Data Set 3.0 Items on Major Injury Falls and Pressure Ulcersa

Itemb Description Coding instruction Possible responses
J1900C Number of falls since

admission, entry or reentry,
or prior assessment

Major injury: bone fractures, joint dislocations,
closed head injuries with altered consciousness,
subdural hematoma.

0, 1, ≥2

M0300B1 Current number of unhealed
pressure ulcers at stage 2

Partial thickness loss of dermis presenting as a
shallow open ulcer with a red or pink wound bed
without slough. May also present as an intact or
open or ruptured blister.

Number of
pressure ulcers at
each stage

M0300C1 Current number of unhealed
pressure ulcers at stage 3

Full thickness tissue loss. Subcutaneous fat may
be visible, but bone, tendon, or muscle is not
exposed. Slough may be present but does not
obscure the depth of tissue loss. May include
undermining and tunneling.

Number of
pressure ulcers at
each stage

M0300D1 Current number of unhealed
pressure ulcers at stage 4

Full thickness tissue loss with exposed bone,
tendon, or muscle. Slough or eschar may be
present on some parts of the wound bed. Often
includes undermining and tunneling.

Number of
pressure ulcers at
each stage

a Data were from Centers for Medicare & Medicaid
Services.6

b These items are used by the Nursing Home Care
Compare to create quality measures and assign
5-star ratings. Item J1900C is used to create a
measure of percentage of long-stay residents
experiencing 1 or more major injury falls. Items
M0300B1, M0300C1, and M0300D1 are used to
create a measure of percentage of high-risk long-stay
residents with pressure ulcers and to construct the
quality measure of the percentage of short-stay
residents with new or worsened pressure ulcers.
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reporting rates of major injury falls and pressure ulcers varied by the racial and ethnic composition
within the facility.

To assess the associations between reporting rates and the underlying frequencies of fall and
pressure ulcer events, we calculated hospitalization rates for each condition and facility. To continue
the analysis of disparities by racial and ethnic groups, we studied long-stay hospitalization rates for
major injury falls and pressure ulcers by facility racial and ethnic composition and within-facility racial
and ethnic groups. We also stratified nursing homes by tertiles of the distributions of hospitalization
rates for each condition, and we computed mean facility characteristics in each stratum.

All statistical tests were 2-sided and significance was set at an α = .05. All analyses were
conducted throughout 2022 using Python, version 3.8 (Python Software Foundation), and R, version
4.1.1 (R Foundation for Statistical Computing).

Results

Of the 13 179 nursing homes included in the study, 12 668 had at least 1 major injury fall
hospitalization among long-stay residents, 9234 had at least 1 pressure ulcer hospitalization among
long-stay residents, and 9954 had at least 1 pressure ulcer hospitalization among short-stay
residents. We identified 98 669 major injury fall hospitalizations, of which 60.0% were reported,
and 39 894 stage 3 or 4 pressure ulcer hospitalizations, of which 67.7% were reported.

Among the 131 000 long-stay residents who experienced major injury fall or pressure ulcer
hospitalization, the mean (SD) age was 81.9 (11.8) years. There were 93 010 females (71.0%) and
37 990 males (29.0%), and 0.5% of the residents had American Indian or Alaska Native, 1.4% had
Asian, 11.8% had Black, 4.9% had Hispanic, 81.1% had White, and 0.4% had other or unknown race
and ethnicity.

Table 2 summarizes the facility characteristics stratified by reporting rates for fall and pressure
ulcers (low, medium, and high) among long-stay residents. Underreporting for both conditions was
widespread, with 69.9% and 71.7% of nursing homes having reporting rates less than 80.0% for
major injury falls and pressure ulcer hospitalizations, respectively. For the fall reporting rate, each
facility had at least 1 event; for the pressure ulcer reporting rate, each facility had at least 3 events.
The low reporting rate was 33.0% and the high reporting rate was 94.3% for major injury falls.
Pressure ulcer reporting was similar, with 34.2% as the low rate and 94.5% as the high rate.

Nursing homes with a high fall reporting rate compared with nursing homes with low and
medium fall reporting rates were more likely to be in rural areas (40.2% vs 23.1% and 31.6%) and
hospital-based (3.4% vs 1.1% and 1.5%) and had more RN hours per 100 resident days (45.6 vs 41.7
and 41.8), higher percentages of White residents (86.9% vs 73.3% and 83.9%), and lower
percentages of residents with dual eligibility for Medicare and Medicaid (51.8% vs 56.7% and 53.1%).
For the NHCC website measures, moving from the low to the high fall reporting rate categories, the
overall (3.08 to 3.22), survey (2.69 to 2.84), and staffing (2.98 to 3.21) ratings increased, whereas the
quality rating (3.69 to 3.52) decreased. For pressure ulcers, differences across the categories of
reporting rate levels were less pronounced, although the facilities in the high reporting rate level had
more RN hours per 100 resident days compared with facilities in the low and medium reporting rate
levels (42.7 vs 38.8 and 39.6), fewer White residents (69.7% vs 74.9% and 70.8%), and more
residents with dual eligibility for Medicare and Medicaid (61.5% vs 59.4% and 60.4%). For the NHCC
website measures, moving from the low to the high pressure ulcer reporting rate categories, the
overall (2.90 to 2.77), survey (2.58 to 2.48), and quality (3.57 to 3.41) ratings all decreased, whereas
the staffing rating did not exhibit a clear pattern.

The Figure presents the association between state-level pressure ulcer reporting rates in long-
stay residents vs short-stay residents (panel A) and the association between reporting rates of major
injury falls vs pressure ulcers among long-stay residents (panel B). Reporting rates of pressure ulcers
among long-stay residents increased with higher reporting of pressure ulcers among short-stay
residents, whereas reporting rates of pressure ulcers among long-stay residents decreased with
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Table 2. Characteristics of Nursing Homes Stratified by Reporting Rate Levels for Long-Stay Residentsa

Nursing home variablesb

Nursing home fall reporting rate Nursing home pressure ulcer reporting rate

Low Medium High
Low-medium
difference

Low-high
difference Low Medium High

Low-medium
difference

Low-high
difference

No. of nursing homes (%) 3928 (31.0) 4927 (38.9) 3813 (30.1) NA NA 1353 (28.0) 2113 (43.7) 1366 (28.3) NA NA

No. of events (%) 25 520
(25.9)

46 571
(47.2)

26 578
(26.9)

NA NA 7039
(20.9)

15 984
(47.5)

10 656
(31.6)

NA NA

Reporting and event rate

Reporting rate, %c 33.0 68.4 94.3 NA NA 34.2 69.2 94.5 NA NA

No. of hospitalizations
per 100 residentsd

1.2 1.5 1.3 −0.4 −0.1 0.8 1.1 1.2 −0.3 −0.4

NHCC website measurese

Overall rating 3.08 3.10 3.22 −0.02 −0.15 2.90 2.83 2.77 0.07 0.13

Quality rating 3.69 3.51 3.52 0.18 0.18 3.57 3.49 3.41 0.07 0.16

Survey rating 2.69 2.74 2.84 −0.05 −0.15 2.58 2.54 2.48 0.04 0.10

No. of deficiencies 6.4 5.9 5.8 0.5 0.7 6.4 6.6 6.7 −0.2 −0.3

Staffing rating 2.98 3.08 3.21 −0.09 −0.22 2.85 2.81 2.87 0.05 −0.02

Long-stay pressure
ulcer quality measure
rating

NA NA NA NA NA 6.25 7.56 8.23 −1.31 −1.98

Long-stay fall quality
measure rating

2.63 3.51 3.71 −0.89 −1.08 NA NA NA NA NA

Nursing home
characteristics

No. of beds 119.6 123.9 106.8 −4.3 12.8 137.8 148.3 146.0 −10.5 −8.3

Occupancy rate, % 82.6 83.1 83.4 −0.5 −0.9 83.7 84.0 83.5 −0.3 0.3

Rural, No.(%) 907 (23.1) 1557 (31.6) 1533 (40.2) NA NA 313 (23.1) 444 (21.0) 298 (21.8) NA NA

Region

Northeast, No. (%) 613 (26.4) 957 (41.3) 749 (32.3) NA NA 240 (22.6) 484 (45.7) 336 (31.7) NA NA

Midwest, No. (%) 1097 (27.4) 1481 (37.0) 1425 (35.6) NA NA 314 (29.7) 454 (43.0) 288 (27.3) NA NA

South, No. (%) 1533(32.9) 1995 (42.8) 1130 (24.3) NA NA 660 (30.2) 943 (43.1) 585 (26.7) NA NA

West, No. (%) 685 (40.6) 494 (29.3) 509 (30.2) NA NA 139(26.3) 232 (43.9) 157 (29.7) NA NA

Hospital-based facility,
No. (%)

43 (1.1) 74 (1.5) 130 (3.4) NA NA 14(1.0) 21 (1.0) 29 (2.1) NA NA

Physician on site,
No. (%)

3853 (98.1) 4848 (98.4) 3741 (98.1) NA NA 1337 (98.8) 2079 (98.4) 1346 (98.5) NA NA

RN h per 100 resident
days

41.7 41.8 45.6 −0.1 −3.9 38.8 39.6 42.7 −0.8 −3.9

Percentage of Black
residentsf

16.3 10.0 8.0 6.3 8.4 16.5 19.8 20.2 −3.3 −3.8

Percentage of White
residentsf

73.3 83.9 86.9 −10.6 −13.6 74.9 70.8 69.7 4.1 5.2

Percentage of residents
with dual eligibility for
Medicare and Medicaidf

56.7 53.1 51.8 3.6 4.9 59.3 60.4 61.5 −1.1 −2.2

Percentage of residents
with ADRDg

61.3 62.0 59.5 −0.7 1.7 63.5 63.1 62.3 0.3 1.2

Abbreviations: ADRD, Alzheimer disease and related dementias; NA, not applicable;
NHCC, Nursing Home Care Compare; RN, registered nurse.
a The cutoffs for low, medium, and high reporting rates were 50% and 80%. The fall

sample by reporting rates included nursing homes with at least 1 fall hospitalization
from 2011 to 2017. The pressure ulcer sample by reporting rates included nursing
homes with at least 3 pressure ulcer hospitalizations from 2011 to 2017. eAppendix 1
and eTable 2 in Supplement 1 show results of a sensitivity analysis in which all nursing
homes with at least 1 pressure ulcer hospitalization from 2011 to 2017 were included.
Data were from MDS 3.0 assessment, Medicare hospital admission data, and the
NHCC website.3,6

b The nursing home variables were calculated for each nursing home year and then the
means were calculated across 2011 to 2017, except for reporting rates and number of
hospitalizations per 100 residents.

c The reporting rates were calculated as the number of hospitalizations for which the
primary diagnosis on the hospital claim was reported on Minimum Data Set (MDS) 3.0
assessment divided by the total number of hospitalizations among long-stay residents
for each nursing home from 2011 to 2017.

d The number of hospitalizations per 100 residents was calculated as the number of
hospitalizations divided by the number of Medicare fee-for-service beneficiaries
among long-stay residents and multiplied by 100 for each nursing home from 2011
to 2017.

e Used the Five-Star Ratings, which ranged from 1 to 5, with 5 indicating the
highest rating.

f The percentage of White or Black residents or residents with dual eligibility for
Medicare and Medicaid was calculated from a linkage between MDS 3.0 assessment
and the Medicare Master Beneficiary Summary File. Other racial and ethnic groups in
the sample were Asian, Black, Hispanic, North American Native, other, and unknown.

g The percentage of residents with ADRD was calculated from a linkage between MDS
3.0 assessment and the Medicare Master Beneficiary Summary File: Chronic
Conditions segment.
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higher reporting rates of major injury falls among long-stay residents. The slope coefficient from the
ordinary least-squares estimate was 0.23 (95% CI, 0.03-0.43) for panel A and −0.42 (95% CI, –0.68
to –0.16) for panel B. In addition, states with a percentage of White residents that was higher than the
national mean had lower reporting rates for pressure ulcers but higher reporting rates for major injury
falls among long-stay residents. Clustering by race and ethnicity was not observable in the pressure
ulcer reporting rates between short-stay and long-stay residents.

Table 3 shows the mean hospitalization rates per 100 long-stay Medicare beneficiaries for
major injury falls and pressure ulcers for the Black, overall, and White populations, stratified by facility
racial and ethnic composition. Generally, pressure ulcer rates and fall rates exhibited opposite
patterns. Within the same level of facility racial and ethnic composition, the mean (SD) fall rates
among White residents were between 2.2 and 2.5 times higher than the fall rates among Black
residents (eg, 1.51 [0.74] vs 0.68 [4.53]), whereas pressure ulcer rates among Black residents were
between 1.8 and 2.5 times higher than the pressure ulcer rates among White residents (eg, 0.73
[5.45] vs 0.29 [0.38]). As the facility-level percentage of White residents decreased, overall fall rates
and fall rates among White and Black residents decreased, whereas the pressure ulcer rates

Figure. Nursing Home Reporting of Major Injury Falls and Pressure Ulcers on Minimum Data Set (MDS) Assessments by State From 2011 to 2017
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Data were from MDS 3.0 assessment,6 Medicare hospital admission data, and Master
Beneficiary Summary Files. Alaska, Hawaii, and the District of Columbia were excluded
from these plots due to small sample sizes, which would have violated the data use

agreement. The mean percentage of White residents at nursing homes was 83%. Other
racial and ethnic groups in the sample were Asian, Black, Hispanic, North American
Native, other, and unknown.

Table 3. Mean Number of Hospitalizations per 100 Long-Stay Resident Years for Major Injury Falls and Pressure Ulcers by Race and Race Composition From 2011 to 2017a

Nursing home level of
White residentsb

Mean (SD)

Major injury falls Stage 3 or 4 pressure ulcers

Overallc White residentsd Black residentse Overallc White residentsd Black residentse

High percentage 1.50 (0.74) 1.51 (0.74) 0.68 (4.53) 0.30 (0.38) 0.29 (0.38) 0.73 (5.45)

Medium percentage 1.37 (0.73) 1.44 (0.78) 0.58 (1.75) 0.44 (0.54) 0.40 (0.53) 0.88 (2.79)

Low percentage 1.03 (0.71) 1.29 (0.99) 0.54 (1.49) 0.86 (0.96) 0.66 (0.95) 1.21 (2.06)

a Data were from Minimum Data Set 3.0 assessment, Medicare hospital admission data,
and the Nursing Home Care Compare website.3,6

b The cutoffs for high, medium, and low percentages of White residents were 95% and
79%, the 66th and 33rd percentiles, of the White residents vs residents with other
racial and ethnic composition distribution. Other racial and ethnic groups in the sample
were Asian, Black, Hispanic, North American Native, other, and unknown. Nursing
homes with no White or Black residents were excluded from the sample, resulting in a
sample with 11 134 facilities.

c The overall number of hospitalizations per 100 long-stay resident years was calculated
as the number of hospitalizations divided by the total Medicare fee-for-service

beneficiaries for White or Black residents and multiplied by 100 for each nursing home
from 2011 to 2017.

d The number of hospitalizations per 100 long-stay resident years for White residents
was calculated as the number of hospitalizations for White residents divided by the
total Medicare fee-for-service White beneficiaries and multiplied by 100 for each
nursing home from 2011 to 2017.

e The number of hospitalizations per 100 long-stay resident years for Black residents was
calculated as the number of hospitalizations for Black residents divided by the total
Medicare fee-for-service Black beneficiaries and multiplied by 100 for each nursing
home from 2011 to 2017.
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increased across all groups. Findings were similar in a sensitivity analysis that excluded facilities with
fewer than 50 Black or White residents (eAppendix 1 and eTable 1 in Supplement 1).

When grouped by levels of hospitalization rates (hospitalizations per 100 Medicare
beneficiaries), facilities with high fall rates, compared with low and medium rates, were more likely
to be rural (38.2% vs 23.4% and 31.1%), were less likely to be hospital-based (1.5% vs 3.2% and 1.9%),
had fewer RN hours per 100 resident days (40.5 vs 48.3 and 42.8), had higher percentages of White
residents (87.8% vs 73.4% and 81.4%), and had lower percentages of residents with dual eligibility
for Medicare and Medicaid (51.7% vs 55.9% and 54.0%) (Table 4). For the NHCC website measures,
moving from facilities with low to high fall rates, the quality rating decreased (3.72 to 3.45), but the
overall, survey, and staffing ratings did not follow a clear pattern. Facilities with high pressure ulcer
rates, compared with low and medium rates, were less likely to be rural (21.9% vs 38.7% and 33.1%),
were less likely to be hospital-based (1.4% vs 3.6% and 1.6%), had fewer RN hours per 100 residents
days (41.3 vs 48.2 and 42.0), had lower percentages of White residents (70.7% vs 88.7% and
84.2%), and had higher percentages of residents with dual eligibility for Medicare and Medicaid
(60.1% vs 48.0% and 53.1%). For the NHCC website measures, moving from facilities with low to high
pressure ulcer rates, the overall (3.47 to 2.85), quality (3.69 to 3.48), survey (2.99 to 2.55), and
staffing (3.38 to 2.85) ratings all decreased.

Discussion

A centerpiece of the US government’s efforts to improve nursing home care is the use of public report-
ing to inform consumers’ long-term care decisions and thereby increase competition among facilities.
For 2 key quality measures that are facility-reported, major injury falls and pressure ulcers, we assessed
the distribution of reporting rates across nursing homes, building on prior research that established the
inaccuracy of national facility-reported data.4,5 The findings revealed that underreporting for both con-
ditions was widespread, although at different levels within a nursing home. Differential reporting rates
were associated with the racial and ethnic composition of a nursing home but few other facility charac-
teristics. These findings have important implications beyond public reporting given that the same data
are used for nursing home surveillance, priority setting, payment, and research.6,34

Although prior work has demonstrated poor reporting on major injury falls and pressure ulcers,
it has not described the distribution of reporting across nursing homes.4,5 We found that only 60.0%
of major injury falls were reported and 67.7% of stage 3 or 4 pressure ulcers were reported. As the
Figure shows, states were spread across a wide range of reporting rates on both axes; in Table 2, as
many nursing homes reported 33.0% major injury falls as reported 94.3% major injury falls, with a
similar spread for pressure ulcers. These rates suggest that accurate reporting is achievable, although
the circumstances that allow it remain unclear, and underreporting is common.

For major injury falls, lower rates of reporting were associated with lower overall, survey, and
staffing ratings but generally higher quality ratings and a lower publicly reported fall rate. In the case
of pressure ulcers, low reporting rates were associated with higher overall, quality, and survey ratings
as well as a lower publicly reported pressure ulcer rate. Thus, low reporting rates were associated
with a higher quality rating for both clinical events but exhibited opposite patterns for major injury
falls vs pressure ulcers on other indicators.

Few facility characteristics were associated with higher reporting rates. For example, facilities
with more RN hours per resident days had higher reporting rates. A higher staffing level was
associated with higher quality of care,35 and more accurate reporting may be associated with better
care. Associations were greater in magnitude between reporting rates and the percentage of White
residents but were less pronounced between reporting rates and the percentage of residents with
dual eligibility for Medicare and Medicaid. As the Figure demonstrates, the association between
pressure ulcer reporting rates for short-stay vs long-stay residents had a positive direction and did
not cluster by racial and ethnic composition (Figure). However, among long-stay residents, nursing
homes with more White residents had higher reporting rates for major injury falls and lower reporting
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Table 4. Characteristics of Nursing Homes by Fall or Pressure Ulcer Hospitalization Rates for Long-Stay Residentsa

Nursing home variablesc

No. of hospitalizations per 100 Medicare beneficiariesb

Fall rate Pressure ulcer rate

Low Medium High
Low-medium
difference

Low-high
difference Low Medium High

Low-medium
difference

Low-high
difference

No. of nursing homes, (%) 4349 (33.0) 4085 (31.0) 4745 (36.0) NA NA 4343 (33.0) 4328 (32.8) 4508 (34.2) NA NA

No. of events, (%) 13 131
(13.3)

29 971
(30.4)

55 567
(56.3)

NA NA 413
(1.0)

7996
(20.0)

31 485
(78.9)

NA NA

Reporting and event rate

Reporting rate, %d 62.2 65.1 67.9 −2.9 −5.7 57.4 58.6 66.8 −1.2 −9.4

No. of hospitalizations
per 100 residentse

0.5 1.2 2.1 NA NA 0.0 0.3 1.1 NA NA

NHCC website measuresf

Overall rating 3.18 3.10 3.15 0.07 0.03 3.47 3.12 2.85 0.34 0.62

Quality rating 3.72 3.58 3.45 0.14 0.27 3.69 3.58 3.48 0.11 0.21

Survey rating 2.73 2.73 2.81 0.00 −0.08 2.99 2.75 2.55 0.24 0.44

No. of deficiencies 6.5 6.0 5.8 0.5 0.7 5.6 6.0 6.6 −0.4 −1.1

Staffing rating 3.12 3.06 3.12 0.06 0.00 3.38 3.08 2.85 0.30 0.53

Long-stay pressure ulcer
quality measure

NA NA NA NA NA 4.82 5.78 7.56 −0.96 −2.74

Long-stay fall quality
measure

2.44 3.15 4.08 −0.71 −1.64 NA NA NA NA NA

Nursing home
characteristics

No. of beds 115.5 122.1 111.9 −6.6 3.6 96.2 119.4 132.5 −23.15 −36.26

Occupancy rate, % 83.7 83.3 82.1 0.4 1.6 83.3 83.1 82.6 0.26 0.71

Rural, No. (%) 1018 (23.4) 1270 (31.1) 1813 (38.2) NA NA 1681 (38.7) 1433 (33.1) 987 (21.9) NA NA

Region

Northeast No. (%) 807 (33.9) 812 (34.1) 765 (32.1) NA NA 704 (29.5) 781(32.8) 899 (37.7) NA NA

Midwest, No. (%) 1158 (28.0) 1257 (30.3) 1728(41.7) NA NA 1773 (42.8) 1295 (31.3) 1075 (25.9) NA NA

South, No. (%) 1314 (27.7) 1545 (32.6) 1885 (39.7) NA NA 1078 (22.7) 1722 (36.3) 1944 (41.0) NA NA

West, No. (%) 1070 (56.1) 471 (24.7) 367 (19.2) NA NA 788 (41.3) 530 (27.8) 590 (30.9) NA NA

Hospital-based facility,
No. (%)

139 (3.2) 78 (1.9) 71 (1.5) NA NA 156 (3.6) 69 (1.6) 63 (1.4) NA NA

Physician on site, No. (%) 4279 (98.4) 4016 (98.3) 4655 (98.1) NA NA 4252 (97.9) 4259 (98.4) 4440 (98.5) NA NA

RN h per 100 resident
days

48.3 42.8 40.5 5.5 7.8 48.2 42.0 41.3 6.23 6.90

Percentage of Black
residentsg

16.1 11.5 7.4 4.6 8.7 5.4 9.1 19.7 −3.64 −14.30

Percentage of White
residentsg

73.4 81.4 87.8 −8.0 −14.3 88.7 84.2 70.7 4.45 17.96

Percentage of residents
with dual eligibility for
Medicare and Medicaidg

55.9 54.0 51.7 1.9 4.2 48.0 53.1 60.1 −5.08 −12.16

Percentage of residents
with ADRDh

57.5 61.2 62.8 −3.7 −5.2 58.3 61.5 61.9 −3.13 −3.54

Abbreviations: ADRD, Alzheimer disease and related dementias; NA, not applicable; NHCC, Nursing Home Care Compare; RN, registered nurse.
a Data were from Minimum Data Set 3.0 assessment, Medicare hospital admission data, and the NHCC website.3,6

b The cutoff for low, medium, and high fall hospitalization rates were 0.93 and 1.5 per 100 beneficiaries; the cutoff for pressure ulcer hospitalization rates were 0.14 and 0.51 per 100
beneficiaries. All nursing homes were included in the fall and pressure ulcer sample for hospitalization rates. eAppendix 1 and eTable 2 in Supplement 1 show results of a sensitivity
analysis in which all nursing homes with at least 1 pressure ulcer hospitalization from 2011 to 2017 were included.

c The nursing home variables were calculated for each nursing home year and then the means were calculated across 2011 to 2017, except for reporting rates and number of
hospitalizations per 100 residents.

d The reporting rates were calculated as the number of hospitalizations for which the primary diagnosis on the hospital claim was reported on Minimum Data Set 3.0 assessment
divided by the total number of hospitalizations among long-stay residents for each nursing home from 2011 to 2017.

e The number of hospitalizations per 100 residents were calculated as the number of hospitalizations divided by the number of Medicare fee-for-service beneficiaries among long-
stay residents and multiplied by 100 for each nursing home from 2011 to 2017.

f Used the Five-Star Ratings, which ranged from 1 to 5, with 5 indicating the highest rating.
g The percentage of White or Black residents or residents with dual eligibility for Medicare and Medicaid was calculated from a linkage between Minimum Data Set 3.0 assessment and

the Medicare Master Beneficiary Summary File. Other racial and ethnic groups in the sample were Asian, Black, Hispanic, North American Native, other, and unknown.
h The percentage of residents with ADRD was calculated from a linkage between Minimum Data Set 3.0 assessment and the Medicare Master Beneficiary Summary File: Chronic

Conditions segment.
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rates for pressure ulcers. It may be reasonable to expect differences in reporting of the same clinical
event in 2 separate populations rather than reporting of different clinical events in the same
population, but a change in the direction of association would not be expected. Therefore, we
considered the role of race and ethnicity further by investigating the underlying event rates in each
racial and ethnic group.

Hospitalization rates for major injury falls and pressure ulcers among long-stay residents were
different by race (White vs Black residents) and by facility racial and ethnic composition. Within the
strata of facility racial and ethnic composition, White residents had twice the fall rates of Black
residents, whereas Black residents had twice the pressure ulcer rates of White residents. At the same
time, as the percentage of White residents decreased in nursing homes, fall rates decreased and
pressure ulcer rates increased in both racial and ethnic groups. Similar interfacility and intrafacility
variations of pressure ulcer rates by race have been reported in other studies.21-27,35-37 Together,
these findings indicate that these events occurred at different rates across racial and ethnic groups,
which may be explained by the institutional racism that plagues long-term care facilities.28 For
example, facilities with more White residents may minimize use of restraints, facilitate mobility, and
provide regular repositioning, all of which could increase the risk of major injury falls while reducing
the rate of pressure ulcers.20,28,38 Reflecting systemic racism in US society more broadly, disparities
in chronic conditions that are associated with inequities in social, political, and economic access28,39

may also explain the differences in rates of major injury falls and pressure ulcers. For example, Black
residents are more frequently diagnosed with obesity, a risk factor for pressure ulcers.40-42

Several findings help explain the negative direction of the association between the reporting
rates of major injury falls and pressure ulcers within facilities. First, nursing homes in the US are
segregated by race.28,43-46 Second, major injury falls occurred more frequently among White
residents; severe pressure ulcers occurred more frequently among Black residents. Third, nursing
homes more accurately reported events with higher hospitalization rates.

The associations between hospitalization rates and publicly reported ratings indicated that
facilities with higher fall rates had lower quality ratings but otherwise did not have an association with
other NHCC website ratings. However, facilities with high pressure ulcer reporting rates had lower
ratings overall and in each domain.

Limitations
This study has limitations. First, we relied on claims to estimate hospitalization rates, and although
widely used, claims are generated for billing purposes. Second, we analyzed only events that led to
hospitalization, although facilities were expected to report all events. Third, to meet the CMS cell
suppression policy, we aggregated measures at the state level or in broad categories for sharing;
however, most patterns also held at the facility level. Fourth, to avoid larger variances due to small
denominators, we required nursing homes to have a minimum number of pressure ulcer
hospitalizations to be included in the analysis of facility characteristics by reporting rates. In
eAppendix 1 in Supplement 1, the results are shown without this restriction.

Conclusions

The findings of this study have policy implications for the current efforts to improve nursing home
quality. Underreporting of clinical events to CMS was widespread during the study period. Although
CMS appears to recognize this situation, as evidenced by the lower weighting of quality measures in
the ratings, the measures remain on public display. In other words, the quality measures are in limbo,
but the public may be using these measures to make important life decisions. One approach to
improving accuracy would be to use more objective data sources such as claims data, as CMS is
increasingly doing. Even with alternative data sources, the study found that interpretation of quality
measures needs to consider the racial and ethnic composition of nursing homes, which may affect
both the prevalence of major injury falls and pressure ulcers and the accuracy of reporting.

JAMA Network Open | Health Policy Underreporting of Quality Measures in Nursing Home Ratings

JAMA Network Open. 2023;6(5):e2314822. doi:10.1001/jamanetworkopen.2023.14822 (Reprinted) May 23, 2023 10/13

Downloaded from jamanetwork.com by guest on 02/28/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.14822&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.14822


ARTICLE INFORMATION
Accepted for Publication: April 10, 2023.

Published: May 23, 2023. doi:10.1001/jamanetworkopen.2023.14822

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2023 Sanghavi P
et al. JAMA Network Open.

Corresponding Author: Prachi Sanghavi, PhD, University of Chicago, 5841 S Maryland Ave, MC2000, Chicago, IL
60637 (psanghavi@bsd.uchicago.edu).

Author Affiliations: Biological Sciences Division, Department of Public Health Sciences, University of Chicago,
Chicago, Illinois.

Author Contributions: Dr Sanghavi and Ms Chen had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: All authors.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: All authors.

Obtained funding: Sanghavi.

Administrative, technical, or material support: All authors.

Supervision: Sanghavi.

Conflict of Interest Disclosures: Dr Sanghavi reported receiving a grant from the Agency for Healthcare Research
and Quality (AHRQ) outside the submitted manuscript. No other disclosures were reported.

Funding/Support: This work was supported by grant R01HS026957 from the AHRQ (PI: Dr Sanghavi).

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. Institute of Medicine Committee on Nursing Home Regulation. Improving the Quality of Care in Nursing Homes.
National Academies Press; 1986. Accessed July 1, 2021. https://www.ncbi.nlm.nih.gov/books/NBK217556/

2. Centers for Medicare & Medicaid Services. Five-star quality rating system. Accessed July 1, 2021. https://www.
cms.gov/Medicare/Provider-Enrollment-and-Certification/CertificationandComplianc/FSQRS

3. Centers for Medicare & Medicaid Services. Nursing home five-star quality rating system: technical users’ guide.
Accessed October 26, 2022. https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/
CertificationandComplianc/Downloads/usersguide.pdf

4. Sanghavi P, Pan S, Caudry D. Assessment of nursing home reporting of major injury falls for quality
measurement on Nursing Home Compare. Health Serv Res. 2020;55(2):201-210. doi:10.1111/1475-6773.13247

5. Chen Z, Gleason LJ, Sanghavi P. Accuracy of pressure ulcer events in US nursing home ratings. Med Care. 2022;
60(10):775-783. doi:10.1097/MLR.0000000000001763

6. Centers for Medicare & Medicaid Services. Minimum Data Set (MDS)-Version 3.0: resident assessment and care
screening, nursing home comprehensive item set 2017. Accessed April 22, 2023. https://www.cms.gov/Medicare/
Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/MDS30RAIManual

7. Troyer JL, Sause W. Association between traditional nursing home quality measures and two sources of nursing
home complaints. Health Serv Res. 2013;48(4):1256-1278. doi:10.1111/1475-6773.12021

8. Neuman MD, Wirtalla C, Werner RM. Association between skilled nursing facility quality indicators and hospital
readmissions. JAMA. 2014;312(15):1542-1551. doi:10.1001/jama.2014.13513

9. Xu D, Kane R, Arling G. Relationship between nursing home quality indicators and potentially preventable
hospitalisation. BMJ Qual Saf. 2019;28(7):524-533. doi:10.1136/bmjqs-2018-008924

10. Silverstein B, Findley PA, Bode RK. Usefulness of the nursing home quality measures and quality indicators for
assessing skilled nursing facility rehabilitation outcomes. Arch Phys Med Rehabil. 2006;87(8):1021-1025. doi:10.
1016/j.apmr.2006.05.001

11. Ryskina KL, Konetzka RT, Werner RM. Association between 5-star nursing home report card ratings and
potentially preventable hospitalizations. Inquiry. 2018;55:46958018787323.

JAMA Network Open | Health Policy Underreporting of Quality Measures in Nursing Home Ratings

JAMA Network Open. 2023;6(5):e2314822. doi:10.1001/jamanetworkopen.2023.14822 (Reprinted) May 23, 2023 11/13

Downloaded from jamanetwork.com by guest on 02/28/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.14822&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.14822
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.14822
mailto:psanghavi@bsd.uchicago.edu
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.14822&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.14822
https://www.ncbi.nlm.nih.gov/books/NBK217556/
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/CertificationandComplianc/FSQRS
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/CertificationandComplianc/FSQRS
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/CertificationandComplianc/Downloads/usersguide.pdf
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/CertificationandComplianc/Downloads/usersguide.pdf
https://dx.doi.org/10.1111/1475-6773.13247
https://dx.doi.org/10.1097/MLR.0000000000001763
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/MDS30RAIManual
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/MDS30RAIManual
https://dx.doi.org/10.1111/1475-6773.12021
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2014.13513&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.14822
https://dx.doi.org/10.1136/bmjqs-2018-008924
https://dx.doi.org/10.1016/j.apmr.2006.05.001
https://dx.doi.org/10.1016/j.apmr.2006.05.001
https://www.ncbi.nlm.nih.gov/pubmed/30027799


12. Han X, Yaraghi N, Gopal R. Winning at all costs: analysis of inflation in nursing homes’ rating system. Prod Oper
Manag. 2018;27(2):215-233. doi:10.1111/poms.12804

13. US Government Accountability Office. Nursing home quality: CMS should continue to improve data and
oversight. 2015. Accessed April 22, 2023. https://www.gao.gov/assets/gao-16-33.pdf

14. US Government Accountability Office. Nursing home quality: continued improvements needed in CMS’s data
and oversight. September 6, 2018. Accessed November 3, 2022. https://www.gao.gov/products/gao-18-694t

15. US Department of Health and Human Services, Office of Inspector General. Nursing home resident assessment
quality of care. 2001. Accessed April 22, 2023. https://oig.hhs.gov/oei/reports/oei-02-99-00040.pdf

16. US Department of Health and Human Services, Office of Inspector General. Inappropriate payments to skilled
nursing facilities cost Medicare more than a billion dollars in 2009. 2009. Accessed April 22, 2023. https://oig.hhs.
gov/oei/reports/oei-02-09-00200.pdf

17. Centers for Medicare & Medicaid Services, Survey and Certification Group. MDS/staffing focused surveys
update. Accessed April 22, 2023. https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/
SurveyCertificationGenInfo/Policy-and-Memos-to-States-and-Regions-Items/Survey-and-Cert-Letter-15-25

18. Mor V, Angelelli J, Jones R, Roy J, Moore T, Morris J. Inter-rater reliability of nursing home quality indicators in
the U.S. BMC Health Serv Res. 2003;3(1):20. doi:10.1186/1472-6963-3-20

19. Lannering C, Ernsth Bravell M, Midlöv P, Östgren CJ, Mölstad S. Factors related to falls, weight-loss and
pressure ulcers: more insight in risk assessment among nursing home residents. J Clin Nurs. 2016;25(7-8):
940-950. doi:10.1111/jocn.13154

20. Gruneir A, Mor V. Nursing home safety: current issues and barriers to improvement. Annu Rev Public Health.
2008;29(1):369-382. doi:10.1146/annurev.publhealth.29.020907.090912

21. Li Y, Yin J, Cai X, Temkin-Greener J, Mukamel DB. Association of race and sites of care with pressure ulcers in
high-risk nursing home residents. JAMA. 2011;306(2):179-186. doi:10.1001/jama.2011.942

22. Agashivala N, Wu WK. Effects of potentially inappropriate psychoactive medications on falls in US nursing
home residents: analysis of the 2004 National Nursing Home Survey database. Drugs Aging. 2009;26(10):
853-860. doi:10.2165/11316800-000000000-00000

23. van Doorn C, Gruber-Baldini AL, Zimmerman S, et al; Epidemiology of Dementia in Nursing Homes Research
Group. Dementia as a risk factor for falls and fall injuries among nursing home residents. J Am Geriatr Soc. 2003;51
(9):1213-1218. doi:10.1046/j.1532-5415.2003.51404.x

24. Harms S, Bliss DZ, Garrard J, et al. Prevalence of pressure ulcers by race and ethnicity for older adults admitted
to nursing homes. J Gerontol Nurs. 2014;40(3):20-26. doi:10.3928/00989134-20131028-04

25. Bliss DZ, Gurvich O, Savik K, et al. Are there racial-ethnic disparities in time to pressure ulcer development and
pressure ulcer treatment in older adults after nursing home admission? J Aging Health. 2015;27(4):571-593. doi:
10.1177/0898264314553895

26. Cai S, Mukamel DB, Temkin-Greener H. Pressure ulcer prevalence among black and white nursing home
residents in New York state: evidence of racial disparity? Med Care. 2010;48(3):233-239. doi:10.1097/MLR.
0b013e3181ca2810

27. Baumgarten M, Margolis D, van Doorn C, et al. Black/White differences in pressure ulcer incidence in nursing
home residents. J Am Geriatr Soc. 2004;52(8):1293-1298. doi:10.1111/j.1532-5415.2004.52358.x

28. Sloane PD, Yearby R, Konetzka RT, Li Y, Espinoza R, Zimmerman S. Addressing systemic racism in nursing
homes: a time for action. J Am Med Dir Assoc. 2021;22(4):886-892. doi:10.1016/j.jamda.2021.02.023

29. Equator Network. Revised Standards for Quality Improvement Reporting Excellence (SQUIRE 2.0). September
2015. Accessed March 1, 2023. https://www.equator-network.org/wp-content/uploads/2012/12/SQUIRE-2.0-
checklist.pdf

30. Brown University School of Public Health. Accessed April 22, 2023. https://ltcfocus.org

31. Health Resources & Services Administration. Federal Office of Rural Health Policy (FORHP) data files. Accessed
October 27, 2022. https://www.hrsa.gov/rural-health/about-us/what-is-rural/data-files

32. Data.CMS.gov. Nursing homes including rehab services data archive. Provider data catalog. Accessed October
27, 2022. https://data.cms.gov/provider-data/archived-data/nursing-homes

33. Black J, Baharestani MM, Cuddigan J, et al; National Pressure Ulcer Advisory Panel. National Pressure Ulcer
Advisory Panel’s updated pressure ulcer staging system. Adv Skin Wound Care. 2007;20(5):269-274. doi:10.1097/
01.ASW.0000269314.23015.e9

34. Mor V, Berg K, Angelelli J, Gifford D, Morris J, Moore T. The quality of quality measurement in U.S. nursing
homes. Gerontologist. 2003;43(Spec No 2):37-46. doi:10.1093/geront/43.suppl_2.37

JAMA Network Open | Health Policy Underreporting of Quality Measures in Nursing Home Ratings

JAMA Network Open. 2023;6(5):e2314822. doi:10.1001/jamanetworkopen.2023.14822 (Reprinted) May 23, 2023 12/13

Downloaded from jamanetwork.com by guest on 02/28/2024

https://dx.doi.org/10.1111/poms.12804
https://www.gao.gov/assets/gao-16-33.pdf
https://www.gao.gov/products/gao-18-694t
https://oig.hhs.gov/oei/reports/oei-02-99-00040.pdf
https://oig.hhs.gov/oei/reports/oei-02-09-00200.pdf
https://oig.hhs.gov/oei/reports/oei-02-09-00200.pdf
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Policy-and-Memos-to-States-and-Regions-Items/Survey-and-Cert-Letter-15-25
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Policy-and-Memos-to-States-and-Regions-Items/Survey-and-Cert-Letter-15-25
https://dx.doi.org/10.1186/1472-6963-3-20
https://dx.doi.org/10.1111/jocn.13154
https://dx.doi.org/10.1146/annurev.publhealth.29.020907.090912
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2011.942&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.14822
https://dx.doi.org/10.2165/11316800-000000000-00000
https://dx.doi.org/10.1046/j.1532-5415.2003.51404.x
https://dx.doi.org/10.3928/00989134-20131028-04
https://dx.doi.org/10.1177/0898264314553895
https://dx.doi.org/10.1097/MLR.0b013e3181ca2810
https://dx.doi.org/10.1097/MLR.0b013e3181ca2810
https://dx.doi.org/10.1111/j.1532-5415.2004.52358.x
https://dx.doi.org/10.1016/j.jamda.2021.02.023
https://www.equator-network.org/wp-content/uploads/2012/12/SQUIRE-2.0-checklist.pdf
https://www.equator-network.org/wp-content/uploads/2012/12/SQUIRE-2.0-checklist.pdf
https://ltcfocus.org
https://www.hrsa.gov/rural-health/about-us/what-is-rural/data-files
https://data.cms.gov/provider-data/archived-data/nursing-homes
https://dx.doi.org/10.1097/01.ASW.0000269314.23015.e9
https://dx.doi.org/10.1097/01.ASW.0000269314.23015.e9
https://dx.doi.org/10.1093/geront/43.suppl_2.37


35. Spilsbury K, Hewitt C, Stirk L, Bowman C. The relationship between nurse staffing and quality of care in nursing
homes: a systematic review. Int J Nurs Stud. 2011;48(6):732-750. doi:10.1016/j.ijnurstu.2011.02.014

36. Shippee TP, Henning-Smith C, Rhee TG, Held RN, Kane RL. Racial differences in Minnesota nursing home
residents’ quality of life: the importance of looking beyond individual predictors. J Aging Health. 2016;28(2):
199-224. doi:10.1177/0898264315589576

37. Hefele JG, Ritter GA, Bishop CE, et al. Examining racial and ethnic differences in nursing home quality. Jt Comm
J Qual Patient Saf. 2017;43(11):554-564. doi:10.1016/j.jcjq.2017.06.003

38. Cassie KM, Cassie W. Racial disparities in the use of physical restraints in U.S. nursing homes. Health Soc Work.
2013;38(4):207-213. doi:10.1093/hsw/hlt020

39. Williams DR, Lawrence JA, Davis BA. Racism and health: evidence and needed research. Annu Rev Public
Health. 2019;40:105-125. doi:10.1146/annurev-publhealth-040218-043750

40. Zhang N, Field T, Mazor KM, Zhou Y, Lapane KL, Gurwitz JH. The increasing prevalence of obesity in residents
of U.S. nursing homes: 2005-2015. J Gerontol A Biol Sci Med Sci. 2019;74(12):1929-1936. doi:10.1093/gerona/
gly265

41. Cai S, Rahman M, Intrator O. Obesity and pressure ulcers among nursing home residents. Med Care. 2013;51
(6):478-486. doi:10.1097/MLR.0b013e3182881cb0

42. Lapane KL, Resnik L. Obesity in nursing homes: an escalating problem. J Am Geriatr Soc. 2005;53(8):
1386-1391. doi:10.1111/j.1532-5415.2005.53420.x

43. Mor V, Zinn J, Angelelli J, Teno JM, Miller SC. Driven to tiers: socioeconomic and racial disparities in the quality
of nursing home care. Milbank Q. 2004;82(2):227-256. doi:10.1111/j.0887-378X.2004.00309.x

44. Smith DB, Feng Z, Fennell ML, Zinn JS, Mor V. Separate and unequal: racial segregation and disparities in
quality across U.S. nursing homes. Health Aff (Millwood). 2007;26(5):1448-1458. doi:10.1377/hlthaff.26.5.1448

45. Smith DB, Feng Z, Fennell ML, Zinn J, Mor V. Racial disparities in access to long-term care: the illusive pursuit
of equity. J Health Polit Policy Law. 2008;33(5):861-881. doi:10.1215/03616878-2008-022

46. Konetzka RT, Werner RM. Disparities in long-term care: building equity into market-based reforms. Med Care
Res Rev. 2009;66(5):491-521. doi:10.1177/1077558709331813

SUPPLEMENT 1.
eAppendix 1. Variations in Nursing Home-Reported Quality Data for U.S. Ratings
eReferences
eTable 1. Number of Hospitalizations per 100 Long-Stay Resident-Years for Major Injury Falls and Pressure Ulcers,
by Race and Race Mix, 2011–2017
eTable 2. NHCC Measures and Nursing Home Characteristics by MDS Reporting Rates for Long-Stay Residents
eAppendix 2. Code Description

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Health Policy Underreporting of Quality Measures in Nursing Home Ratings

JAMA Network Open. 2023;6(5):e2314822. doi:10.1001/jamanetworkopen.2023.14822 (Reprinted) May 23, 2023 13/13

Downloaded from jamanetwork.com by guest on 02/28/2024

https://dx.doi.org/10.1016/j.ijnurstu.2011.02.014
https://dx.doi.org/10.1177/0898264315589576
https://dx.doi.org/10.1016/j.jcjq.2017.06.003
https://dx.doi.org/10.1093/hsw/hlt020
https://dx.doi.org/10.1146/annurev-publhealth-040218-043750
https://dx.doi.org/10.1093/gerona/gly265
https://dx.doi.org/10.1093/gerona/gly265
https://dx.doi.org/10.1097/MLR.0b013e3182881cb0
https://dx.doi.org/10.1111/j.1532-5415.2005.53420.x
https://dx.doi.org/10.1111/j.0887-378X.2004.00309.x
https://dx.doi.org/10.1377/hlthaff.26.5.1448
https://dx.doi.org/10.1215/03616878-2008-022
https://dx.doi.org/10.1177/1077558709331813

