
JAMDA xxx (2024) 1e8
JAMDA

journal homepage: www.jamda.com
Original Study
Longitudinal Evaluation of a Statewide Quality Improvement
Program for Nursing Homes

Marilyn Rantz PhD, RN a,*, Nicky Martin MPA, LNHA a, Isabella Zaniletti PhD, MA b,
Jessica Mueller BA a, Colleen Galambos PhD, ACSW, LCSW, LCSW-C c,
Amy Vogelsmeier PhD, RN a, Lori L. Popejoy PhD, RN a,
Roy A. Thompson PhD, MSN, RN a, Charles Crecelius MD, PhD d

a Sinclair School of Nursing, University of Missouri, Columbia, MO, USA
bDepartment of Statistics, University of Missouri, Columbia, MO, USA
cHelen Bader School of Social Welfare, University of Wisconsin-Milwaukee, Milwaukee, WI, USA
d School of Medicine, Washington University, St. Louis, MO, USA
Keywords:
Nursing homes
quality measures
care quality
longitudinal evaluation
state technical assistance for nursing homes
This work was supported by the Missouri Depa
Services (grant numbers AOC19380271 and AOC1238
* Address correspondence to Marilyn Rantz, PhD, RN

of Nursing, Sinclair School of Nursing, University o
Columbia, MO 65211.

E-mail address: rantzm@missouri.edu (M. Rantz).

https://doi.org/10.1016/j.jamda.2023.12.010
1525-8610/� 2024 AMDA e The Society for Post-Acu
a b s t r a c t

Objectives: The National Academies of Sciences, Engineering, and Medicine (NASEM) Nursing Home
Quality report recommends that states “develop and operate state-based.technical assistance pro-
grams.to help nursing homes.improve care and.operations.” The Quality Improvement Program for
Missouri (QIPMO) is one such program. This longitudinal evaluation examined and compared differences
in quality measures (QMs) and nursing home (NH) characteristics based on intensity of QIPMO services
used.
Design: A descriptive study compared key QMs of clinical care, facility-level characteristics, and differing
QIPMO service intensity use. QIPMO services include on-site clinical consultation by expert nurses;
evidence-based practice information; teaching NHs use of quality improvement (QI) methods; and
guiding their use of Centers for Medicare and Medicaid Services (CMS)-prepared QM comparative
feedback reports to improve care.
Setting and Participants: All Missouri NHs (n ¼ 510) have access to QIPMO services at no charge. All used
some level of service during the study, 2020e2022.
Methods: QM data were drawn from CMS’s publicly available website (Refresh April 2023) and NH
characteristics data from other public websites. Service intensity was calculated using data from facility
contacts (on-site visits, phone calls, texts, emails, webinars). NHs were divided into quartiles based on
service intensity.
Results: All groups had different beginning QM scores and improved ending scores. Group 2, moderate
resource intensity use, started with “worse” overall score and improved to best performing by the end.
Group 4, most resource intensity use, improved least but required highest service intensity.
Conclusions and Implications: This longitudinal evaluation of QIPMO, a statewide QI technical assistance
and support program, provides evidence of programmatic stimulation of statewide NH quality improve-
ments. It provides insight into intensity of services needed to help facilities improve. Other states should
consider QIPMO success and develop their own programs, as recommended by the NASEM report so their
NHs can embrace QI and “initiate fundamental change” for better care for our nation’s older adults.
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The need for improving quality of care in nursing homes (NHs) is
often highlighted by the electronic and print media.1,2 There have
been several calls to action and initiatives to improve nursing home
care, including the first national report, Improving the Quality of Care in
Nursing Homes, by the Institute of Medicine (IOM) in 1986,3 which
resulted in the OBRA ’87 legislation that prompted sweeping change
in NH regulation in the United States. OBRA ’87 required not only that
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NHs implement quality assurance committees to implement quality
improvement (QI) methods4 but also that they institute the Resident
Assessment Instrument (RAI), which standardized quarterly assess-
ment information of each NH resident to measure outcomes of quality
of care. The legislation eventually required all NHs to submit the data
electronically so that resident-level quality of care could be collected
and analyzed.5,6 RAI scoring was aggregated to detect facility-level
problems and compare outcomes of quality of care across facil-
ities.5,7 Staff within individual NHs were to use the outcome quality
measures (QMs) in QI activities.

Follow-up IOM reports in 19968 and 20019 called for continued
changes to improve NH quality of care as well as staffing levels and
qualifications of NH staff. In the early 2000s, the Centers for Medicare
and Medicaid Services (CMS) provided technical assistance for NHs to
use QI methods to improve quality of care through the Quality
Improvement Organizations.10 Researchers also implemented focused
QI interventions to learn how best to work with existing NH staff to
improve care quality in their NHs.11-20 In 2016, CMS added regulations
requiring NHs to have a QI process in place and merged performance
improvement with the existing required quality assurance activities.
This mandate requires every NH to have an active quality assurance/
performance improvement (QAPI) program.21

In 2022, the National Academies of Sciences, Engineering, and
Medicine (NASEM) released its comprehensive report, The National
Imperative to Improve Nursing Home Quality: Honoring Our Commit-
ment to Residents, Families, and Staff,22 that reaffirmed the need for all
NHs to have an active QI process. In this reaffirmation, it is clear, “QAPI
is meant to be on-going and more comprehensive.”22 (p.114).
Importantly, the report recommends that all states “develop and
operate state-based, nonprofit, confidential technical assistance pro-
grams. to help nursing homes implement effective continuous
quality-improvement activities to improve care and nursing home
operations”22 (p. 535).

The Quality Improvement Program for Missouri (QIPMO) is one
such state-developed and operated technical assistance program that
is working directly on-site and virtually with the state’s more than 500
skilled NHs. The program was developed in the 1990s by the Univer-
sity of Missouri Sinclair School of Nursing in collaboration with the
Missouri Department of Health and Senior Services (MODHSS) after a
randomized clinical trial of the program revealed the program’s
effectiveness.12 The basic elements of QIPMO services are on-site
clinical consultation by expert gerontological nurses who provide
evidence-based practice information, teaching NH staff to use QI
methods, and guiding them in use of statewide QM comparative
feedback reports for improvement of outcomes of clinical care pre-
pared by researchers at the University of Missouri.12,13,23 Today, ele-
ments of the QIPMO program remain the same except NHs now use
federally provided QM comparative reports and other facility-
collected data useful for QI. With the advent of federally provided
QM reports, there was no need for the QIPMO program to continue
preparing the reports as it did early in Missouri.

The QIPMO program became an official statewide service available
free to all NHs in 1999 and has been operating continuously since that
time. Funding for the program is authorized through the MODHSS
using the Nursing Facility Reimbursement Allowance (NFRA) funds
designated for improving the quality of care in NHs. Initially, the
QIPMO program included 4 or 5 registered nurses (RNs), most of
whom had graduate nursing education, and some were advanced
practice registered nurses (APRNs) certified in gerontological nursing.
All were prepared through experience, education, or both, to provide
expert clinical consultation.12,13 In 2011, the program expanded to
include a licensed NH administrator coach to provide a much-needed
service to administrators in the state who were struggling with
organizational problems like staff turnover, staff orientation and
support, budgeting, and survey readiness. This part of the QIPMO
service has been expanded due to high demand from administrators,
so more coaches were selected for their special mentoring/coaching
skills, NH administrative experience, and geographic location to
facilitate statewide accessibility. Currently there are 5 RNs and 4
administrator coaches located throughout the state.

Evaluation of QIPMO services includes annual service summaries
measuring the types of QIPMO consultation services, time spent in
direct service delivery to NHs, and satisfaction surveys of the facilities’
staff using the services. In addition, published statewide effectiveness
evaluations now report measures of QIPMO’s successful impact on NH
operations. These include clinical care outcome measures of im-
provements in QMs and statewide cost savings due to improvements
in care.13,24

The purpose of this exploratory evaluation was to (1) examine and
compare over time the quality of care as measured by QMs and
facility-level characteristics of NHs that use QIPMO services, (2)
examine and compare differences in QMs and facility-level charac-
teristics based on the intensity of QIPMO services used, and (3)
determine if there are differences in QM improvements or charac-
teristics among facilities based on the intensity of QIPMO services
provided. Answers to these questions will help plan for future service
improvements and help guide other states as they develop similar
programs in response to the NASEM recommendations and other
public calls to action22 (p. 535).

Methods

Design

A descriptive study was designed to examine and compare key
QMs as outcome measures of quality of clinical care and facility-level
characteristics of NHs that use differing intensity of QIPMO services.
The analysis was designed to provide a comprehensive longitudinal
examination of NHs that use QIPMO services by examining quality of
care at the resident level using 8 key QMs (activities of daily living
[ADLs], catheter, urinary tract infection [UTI], antipsychotic use,
locomotion, high-risk pressure ulcer, emergency room [ER] visits, and
hospitalizations). These QMs were selected because they are of in-
terest to MODHSS, CMS, and participating NHs.25 Baseline facility-
level characteristics that are typically stable (urban/rural location,
ownership, bed size) were examined as well as facility-level variable
characteristics (occupancy, staffing, star rating).

Sample

Missouri had 514 skilled NHs in the CMS data set used for this
analysis: 401 for profit (78%), 27 governmental (5%), and 84 not for
profit (16%). Most are urban (60%); however, a large number (40%) are
rural. All Missouri NHs have access to the QIPMO services at no charge
and 510 across the state received some level of service during the
study. The 4 NHs that did not receive services were closed and were
not included in the final analysis.

Data Sources

To provide longitudinal data that would include the most recent
data available, the team selected the beginning of the pandemic as the
starting measure and the most current quarter available as the end.
QM data and NH characteristics from all NHs in Missouri for 10
quarters from Q2 2020 to Q3 2022 were gathered from the CMS
publicly available website26 (Refresh January 2023; note that provides
data retrospectively through Q3 2022). The data were analyzed in 3
timeframes T1 ¼ Q2 2020 to Q2 2021 (4 quarters), T2 ¼ Q2 2021 to Q2
2022 (4 quarters), T3 ¼ Q2 2022 to Q4 2022 (2 quarters). These
timeframes were selected to represent the complete years of quarterly
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data throughout the pandemic and up to the most recent CMS data
available at the time of the study. For the hospitalizations and ER visits
measures that are calculated annually in CMS CLAIMS data set, best
available approximate measures were used, T1 ¼ JaneDec 2020; T2 ¼
JaneDec 2021; T3 ¼ Oct 21eSept 22. Occupied beds/census charac-
teristic data available from the National Healthcare Safety Network
were used with the closest annual dates for the 3 timeframes. The
database is publicly available https://data.cms.gov/covid-19/covid-19-
nursing-home-data.

Data about service intensity were obtained from the QIPMO-
maintained database of all facility contacts made in Missouri. Con-
tacts include on-site visits, phone calls, texts, emails, webinars, and a
few individual/personal requests from facilities categorized as “other.”
Each contact was counted only once. Most contacts were initiated by
facility staff reaching out to QIPMO staff. Site visits were mutually
agreed on, usually on request or in the case of complex issues judged
to be best addressed by QIPMO staff being on-site to view the situation
and directly help staff.

Weighting criteria for the types of contacts were determined by
the QIPMO team for the various services based on (1) clinical or
administrative expertise needed for the service, (2) time required to
provide the service, and (3) additional effort required to develop re-
sources to complete service requests. All team members assigned
weights for each service, based on the criteria and as a groupmade the
final scoring decisions. The following were final scores of weights for
the different services: site visit ¼ 7, virtual visit ¼ 6, phone calls or
phone þ e-mail or phone þ webinar ¼ 3, phone þ text or personal þ
other ¼ 2, and phone þ mail ¼ 1. An intensity score was tabulated for
each facility.

Service Intensity Groups

Next, facilities were rank ordered according to intensity of the ser-
vices each received and divided into quartiles by their intensity score:
group 1 below32; group 2 between 32 and61; group 3 between 62 and
115; and group 4 was 116 and above. Each group was analyzed for its
improvement in quality of care as measured by the selected and
compositeQMs. Facility-level characteristicswere compared across the
service intensity groups, examining for differences.

Outcomes

The primary QM clinical care outcomemeasure was the composite
QM score, calculated as the mean score of 6 measures QM 401 e ADL,
QM 406 e Catheter, QM 407e UTI, QM 419e Antipsychotic, QM 451e

Locomotion, and QM 453 e High-Risk Pressure Ulcer.27,28 Due to the
QM definitions, the direction for improvement is indicated by a lower
score for both individual QMs and the composite QM. Each QM was
analyzed separately, and as the composite QM using a validated
method developed in previous work and explained in prior publica-
tions.27,28 The composite QM provides an overall view of quality care
that enables more straightforward interpretation of improvements in
clinical outcomes. Scores for individual QMs are aggregated to better
demonstrate the potential relationships among QM composite, indi-
vidual QMs, and the intensity of QIPMO services used by facilities.
Typically stable baseline facility-level characteristics (urban/rural
location, ownership, bed size) were examined, as well as facility-level
variable characteristics (occupancy, staffing, star rating).

Statistical Analysis

The distribution of the intensity of services within each intensity
group was summarized as count and percentages. The unadjusted
mean score for the composite and each measure was calculated, along
with its 95% CI. Each timeframe of services and the change between
timeframes was compared using paired t test. To compare intensity
groups in terms of the outcomes, a repeated measure analysis of
variance with an auto-regressive variance-covariance was used. Co-
efficients are reported for each group compared with the referent, as
well as the standard errors of the coefficients and their statistical
significance. As referent, the group with the overall best improvement
(with the steepest decreasing slope) on the composite score (group 2,
Table 3) was chosen. All analyses were conducted using SAS Enterprise
Guide v8.3,29 and significance level set as 0.05. Last, regression lines
were used to show the progress of each intensity group over time in
terms of the QM outcome measures.

Results

Clinical Care Outcome Measures

We analyzed all QMs of interest and the QM composite for the
facilities receiving services of QIPMO. Table 1 displays the QM Mean
scores and Mean Change scores over the duration of analysis divided
into 3 timeframes (T1¼Q2 2020 to Q2 2021, T2¼Q2 2021 to Q2 2022,
T3 ¼ Q2 2022 to Q4 2022). The timeframes enabled the analysis of
significant changes in QMs over the course of the analysis. Three QMs,
UTIs, antipsychotics, and locomotion, had small, but statistically sig-
nificant change; those significant changes were considered in the
interpretation of additional analyses. Hospitalizations significantly
increased from 1.5 to 1.9 per 1000 resident days; ER visits had a small
but significant reduction from 1.9 to 1.7 per 1000 resident days.

Facility-Level Measures

Over the 3 timeframes, the overall rating (star rating) significantly
reduced from 3.1 to 2.6; reported total direct care nursing staffing
significantly reduced from 3.6 hours per resident per day to 3.2 (RN,
licensed practical nurse, certified nurse assistant); occupied beds were
unchanged. Table 1 also includes the range of scores for each measure
analyzed so that scores in the table and the graphs in the figures can
be interpreted in the context of ranges that vary for each measure.

Composite QM

To assist with interpretation, Figure 1 displays the mean score of
the composite QM over the study quarters (range of these scores is 5.6
to 16.9). As noted by the downward trendline, the overall composite
score improved over time (P < .001). The vertical lines on the graph
mark the 1-year intervals, and quarters are on the horizontal axis. The
large spike at the fourth quarter of 2020 likely reflects the general
decline in quality of care as a result of the pandemic in 2020.

Also, the Missouri statewide downward trendline of the composite
QM was compared with a national composite QM generated using
national QM data26 and the same analytic methods.27,28 The purpose
of this part of the analysis was to examine Missouri as compared with
other states from the overall QM quality care perspective to determine
similarity with other states. If Missouri was similar to other states, the
next comparisons for differences within service intensity groups could
potentially be informative to other states. National results revealed a
similar pattern with the spike in the fourth quarter of 2020 and the
overall downward trendline that was similar to the Missouri trend
(not statistically different).

Service Intensity Groups

Facilities received different types and number of QIPMO services.
Services were ranked and scored according to their level of intensity
and provided a summary score of service intensity. Table 2 displays
the total number of services provided to facilities in each of the 4
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Table 1
Mean QM Measures (Clinical Care and Facility-Level) by Timeframe and Change, All NHs Receiving QIPMO Services (N ¼ 510 NHs)

Range Mean (95% CI)

T1 T2 T3

Clinical Care
QM Composite 5.6e16.9 11.4 (10.2 to 12.6) 10.6 (10.3 to 10.9) 10.8 (10.3 to 11.3)
QM 401 - ADLs 4.2e30 16.1 (13.5 to 18.8) 15.0 (14.0 to 16.1) 16.5 (14.4 to 18.7)
QM 406 - Catheter 0e5.1 1.8 (1.6 to 2.1) 2.0 (1.7 to 2.3) 2.1 (1.7 to 2.5)
QM 407 - UTI 0e8.9 3.5 (3.3 to 3.7) 3.3 (3.2 to 3.4) 3.2 (3 to 3.4)
QM 419 - Antipsychotic 6.2e36 18.8 (18.2 to 19.4) 20.0 (19.5 to 20.6) 20.4 (20.3 to 20.6)
QM 451 - Locomotion 3.2e32.9 19.2 (15.1 to 23.3) 13.3 (13.1 to 15.5) 13.3 (11.2 to 15.4)
QM 453 - HR Pressure Ulcer 2.1e17.4 9.5 (9.0 to 10.0) 9.5 (9.4 to 9.7) 8.9 (7.9 to 9.1)
Hospitalizations* 0.6e3.2 1.5 (1.4 to 1.7) 1.7 (1.6 to 1.8) 1.9 (1.8 to 2.1)
ER visits* 0.8e3.0 1.9 (1.7 to 2.2) 1.4 (1.5 to 1.8) 1.7 (1.6 to 1.8)
Facility-Level
Overall rating 1e5 3.1 (2.7 to 3.4) 2.9 (2.5 to 3.2) 2.6 (2.3 to 2.9)
Reported total nurse staffing hours per resident per day 2.5e4.5 3.6 (3.4 to 3.7) 3.2 (3.0 to 3.5) 3.2 (3.1 to 3.4)
Occupied beds* 32e107 67.2 (56.8 to 77.5) 66.7 (54.3 to 77.0) 67.7 (56.1 to 79.3)

Mean change

T1eT2 P T2eT3 P T1eT3 P

Clinical Care
QM Composite 0.7 (�0.3 to 1.8) .132 �0.2 (�0.6 to 0.3) .388 0.6 (�0.8 to 2.0) .353
QM 401 - ADLs 1.1 (�0.3 to 3.5) .326 �1.5 (�3.1 to 0.01) .051 �0.5 (�3.1 to 2.8) .742
QM 406 - Catheter �0.2 (�0.5 to 0.2) .327 �0.1 (�0.6 to 0.3) .486 �0.3 (�0.6 to 0.1) .102
QM 407 - UTI 0.2 (0.1 to 0.3) .040 0.1 (�0.04 to 0.2) .146 0.2 (0.05 to 0.4) .023
QM 419 - Antipsychotic �1.3 (�1.9 to �0.6) .002 �0.3 (�1.0 to 0.3) .265 �1.6 (�2.3 to �0.9) .001
QM 451 - Locomotion 4.9 (1.3 to 8.5) .013 0.8 (�0.8 to 2.5) .249 5.8 (0.9 to 10.7) .027
QM 453 - HR Pressure Ulcer 0.1 (�0.4 to 0.4) .988 0.6 (0.1 to 1.0) .020 0.5 (�0.2 to 1.3) .129
Hospitalizations* �0.1 (�0.3 to �0.02) .032 �0.2 (�0.4 to �0.1) .005 �0.4 (�0.5 to �0.2) .001
ER visits* 0.3 (0.03 to 0.5) .031 �0.03 (�0.2 to 0.1) .626 0.2 (0.01 to 0.5) .044
Facility-Level
Overall rating 0.2 (�0.1 to 0.6) .190 0.3 (�0.4 to 0.6) .778 0.5 (0.2 to 0.9) .012
Reported total nurse staffing hours per resident per day 0.3 (0.1 to 0.5) .012 0.01 (�0.2 to 0.2) .906 0.3 (0.2 to 0.5) .003
Occupied beds* 1.5 (�10.3 to 13.3) .765 �2.0 (�14.5 to 10.4) .701 �0.5 (�12.5 to 11.4) .915

T1 ¼ Q2 2020 to Q2 2021, T2 ¼ Q2 2021 to Q2 2022, T3 ¼ Q2 2022 to Q4 2022.
Significant results are indicated in bold.

*Measure reported annually.
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groups. Because there were some categories of services with small
numbers, the categories were combined in the frequency display;
however, each category was calculated with appropriate weights
assigned as described previously in the Data Sources section.
Fig. 1. Composite QM mean score and trend by quarter
Table 3 is the analysis of the estimated differences in scores among
the 4 service intensity groups. This table displays several significant
differences in QM Clinical Care scores between the different resource
intensity groups. Group 2 was used as the referent group for these
, all NHs receiving QIPMO services (N ¼ 510 NHs).



Table 2
Count and Percentage of Services by Service Intensity Group (N ¼ 510 NHs)

Service N Lowest Intensity - Moderate - More - Most
Intensity

1 (n ¼ 124) 2 (n ¼ 127) 3 (n ¼ 129) 4 (n ¼ 130)

1. E-mail 6872 334 (4.9) 671 (9.8) 1658 (24.1) 4571 (66.5)
2. Site Visit 2425 110 (4.5) 385 (15.9) 566 (23.3) 1364 (56.2)
3. Phone Call 1456 64 (6.5) 184 (12.6) 314 (21.6) 864 (59.3)
4. All other contacts* 997 46 (4.6) 129 (12.9) 261 (26.2) 561 (56.3)

n is the number of facilities in each service intensity group; N is the number of
services.

*Categories with small numbers of services combined in other contacts for
Table 2 display; weights were calculated as planned and described in the Data
Sources section.
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comparisons as group 2 had the most significant improvement (P ¼
.016), as can be more clearly visualized in the group comparisons over
time inFigure2. Examining thecharacteristicmeasures inTable3, group
2alsohadsignificantlymoreoccupiedbeds although theiroverall rating
(STAR rating) was not better than groups 1 and 4. Group 4 had signifi-
cantly more nurse staffing hours per resident per day than the other
groups. Groups 1 and 4 had fewer ER visits than groups 2 and 3.

Table 4 compares the facility-level structural characteristics of
location (rural and urban), ownership type (for profit, government,
and nonprofit), and capacity (number of beds) of service intensity
groups. Group 4, the most intense user of the QIPMO services, was
significantly more rural (P ¼ .01) and had more facilities with fewer
than 60 beds than other groups (P ¼ .046).
Graph QM Analysis

A graph of the composite QM change for each service intensity
group was constructed using regression lines to best visualize the
changes over time. This analysis enabled visual interpretation of
the clinical care improvements of each group to better understand the
service intensity needed to improve clinical outcomes of the diverse
NHs across the state. Visualizing consistent improvement over time
can be interpreted as some evidence of QIPMO outcome success
helping facilities improve quality of care. As can be seen in Figure 2, all
Table 3
Estimated Difference in Measures (Clinical Care and Facility-Level) Between Service Inte

Service Intensity

1

Est(Stderr)

Clinical Care
QM Composite L1.20 (0.40)y

QM 401 e ADLs �1.10 (0.91)
QM 406 e Catheter �0.29 (0.21)
QM 407 e UTI 0.90 (0.34)
QM 419 e Antipsychotic �1.99 (1.15)
QM 451 e Locomotion L3.22 (1.01)y

QM 453 e HR Pressure Ulcer L1.89 (0.65)y

Hospitalizationsx 0.16 (0.09)
ER Visitsx L0.20 (0.07)y

Facility-Level
Overall rating 0.37 (0.10)z

Reported total nurse staffing hours per resident per day �0.03 (0.07)
Occupied Bedsx L14.89 (0.39)z

Est(Stderr), estimated difference and the standard error of such estimate.
Significant results are indicated in bold.

*Group referent in the model.
ySignificant at .05.
zSignificant at .001.
xMeasure reported annually.
4 groups had different starting points in their beginning QM scores
and ending QM scores were improved over the study period (Q2 2020
through Q4 2022). Group 1, the lowest service intensity use (solid
line), started with the best composite QM score (recall lower scores
are “better”) and improved its QM score with the use of QIPMO ser-
vices as shownwith the downward slope (range of scores is 5.6e16.9).

Group 2, moderate resource intensity use (the smallest dashed
line), started with the “worse” overall QM score and improved to the
level of the best performing group by the end of the measurement
period. Group 2 had the steepest slope and most significant
improvement (P¼ .016); it improvedmore than all other groups by the
end of the evaluation.

Group 3, more resource intensity use (the dot and dash line),
started with the second “worse” composite QM score, then improved.
However, the improvement required more resources of QIPMO on-site
visits and other contacts to help them improve.

Group 4, most resource intensity use (long dashed line), had the
least improvement as compared with the other groups but required
the highest intensity of services of QIPMO. Although they did not have
the “worst” composite score at the beginning, they used the most
resources but improved less than the other groups. Further explora-
tion of this group is needed to understand their relatively small level
of improvement.

Because group 2 had the most significant improvement, we also
compared it with the national and Missouri composite average scores
over the study period. Group 2 started the study with higher (worse)
overall QM score as compared with both national and Missouri; group
2 improved over time with a slope of improvement that was better
than the Missouri slope and was similar to the national average slope.

Supplementary Figure 1(available online) contains individual
graphs of the individual QM changes over time by each of the 4 groups.
Group 4 (most resource intensity use) had the highest ADL scores at
the beginning of the study period which slightly worsened
throughout the study. Similarly, for group 4, none of the QMs
improved except locomotion. All groups improved in locomotionwith
most groups scoring worse on the catheter and antipsychotic QMs.
The best performing group, group 2 (moderate intensity use), had
improvements illustrated with downward trends in all QMs except
catheter and antipsychotics in which most groups failed to improve.
nsity Groups

Group

2* 3 4

Est(Stderr) Est(Stderr) Est(Stderr)

0 (.) �0.22 (0.39) �0.72 (0.39)
0 (.) 0.04 (0.89) 0.59 (0.89)
0 (.) 0.12 (0.21) �0.13 (0.21)
0 (.) 0.68 (0.34)y 1.45 (0.34)z

0 (.) �0.62 (1.13) L4.49 (1.13)z

0 (.) �0.72 (1.05) �0.5 (1.05)
0 (.) 0.58 (0.61) �69 (0.61)
0 (.) 0.006 (0.09) 0.03 (0.09)
0 (.) �0.09 (0.07) L.27 (0.07)z

0 (.) 0.14 (0.09) 0.42 (0.10)z

0 (.) 0.08 (0.07) 0.21 (0.07)y

0 (.) L11.65 (0.38)z L14.61 (0.38)z



Fig. 2. Composite QM mean score by quarter of services by service intensity group (N ¼ 510 NHs).
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Discussion

This statewide analysis of QMs and facility characteristics in all 510
Missouri NHs revealed differences in NH quality of care as measured
by their composite QM and certain characteristics. These differences
became apparent when we divided the facilities into quartile groups
based on the amount of QIPMO services they used.

In the 4-group comparison, group 2 improved the most as
measured by their composite QM score. These NHs had significantly
higher occupancy, perhaps because QIPMO had helped them improve
their quality of care and services or perhaps for other reasons. Group 4,
which used the most QIPMO services, included significantly more
rural NHs and had significantly more NHs with fewer than 60 beds
than the other groups.

NHs that required a moderately intense dose of QIPMO services
(group2) startedwith theworst compositeQMscoresand improved the
most (Figure 2). Interestingly, theyconsumedproportionally less e-mail
communication, slightly more site visits, and the same phone call
support and other contacts as the other groups (Table 2). During site
Table 4
Comparison of Facility-Level Structural Characteristics of Service Intensity Groups

All Low Intensity

1 (n ¼ 124)

Location
Rural 139 (27.3) 37 (29.8)
Urban 358 (70.2) 84 (67.7)
Missing 13 (2.5) 3 (2.4)

Ownership type
For profit 395 (77.5) 97 (78.2)
Government 28 (5.5) 10 (8.1)
Nonprofit 86 (16.9) 17 (13.7)
Missing 1 (0.2)

Capacity (no. of beds)
Median [Q1,Q3] 100 [70,120] 92 [72,120]
<60 33 (6.5) 5 (4)
60e120 351 (68.8) 97 (78.2)
>120 114 (22.4) 19 (15.3)
Missing 12 (2.4) 3 (2.4)

n is the number of facilities in each service intensity group.
visits, QIPMO support teams directly observed any challenges and
providedhelpful advice and resources. It appears quite possible that the
group 2 NHs simply were “ready to improve.” They jumped into
implementing suggested changes and, with QIPMO’s guidance,
improved themost. This stateof readiness to improvehasbeen reported
in earlier studies15,16 and more recently in a national NH survey.30

Facilities that used the most QIPMO services (group 4) improved
less than other groups. We speculate this may be because the group
consisted of smaller NHs and more rural NHs. Other speculations may
include inconsistent staff, inconsistent or low resources, staff and
leadership turnover, and lack of corporate support. Future investiga-
tion could include a systematic review of all NHs in each group in this
study, informed by QIPMO teammembers insights into the challenges
homes in each group may have faced. In addition, research using a
similar analysis with concurrently planned qualitative data collection
could uncover unknown reasons for resource intensity across the NHs
in the state.

A finding of concern is that antipsychotic use increased across all
groups. This may have resulted from ineffective mental health
Moderate More Most Intensity P

2 (n ¼ 127) 3 (n ¼ 129) 4 (n ¼ 130)

25 (19.7) 30 (23.3) 47 (36.2) .010
101 (79.5) 95 (73.6) 78 (60)

1 (0.8) 4 (3.1) 5 (3.8)

96 (75.6) 98 (76) 104 (80) .63
7 (5.5) 5 (3.9) 6 (4.6)

23 (18.1) 26 (20.2) 20 (15.4)
1 (0.8)

110 [70,141] 112 [78,122] 96 [60,120] .070
6 (4.7) 8 (6.2) 14 (10.8) .046

84 (66.1) 85 (65.9) 85 (65.4)
36 (28.3) 32 (24.8) 27 (20.8)
1 (0.8) 4 (3.1) 4 (3.1)
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treatment and support across theNH industry. Theuse ofmental health
consultants and stronger connections to behavioral health clinics may
improve antipsychotic use.22 Another key finding was the spike in
compositeQMscores statewideandnationally duringquarter4of2020,
likely reflecting an impact of the pandemic. The negative impact of the
pandemic has been measured in other ways by other authors.22,31,32

In this study, data from March of 2020 through December 2022
revealed key findings regarding the entire population of NHs in Mis-
souri (n ¼ 510). Overall STAR ratings significantly declined from 3.1 to
2.6; occupancy remained the same; hospitalizations significantly
increased, although ER visits significantly declined; and nursing staff-
ing significantly reduced by nearly half an hour per resident per day.

Other researchers have reported similar staffing declines within
similar time frames of this study. For example, in a Kaiser analysis of
NH staffing from May 2020 to March 2022, an average of 28% of US
NHs reported staffing shortages.33 This represented an overall in-
crease in shortages of 7% during that time, with a peak increase of 13%
in January 2022. In some states, as many as 80% of facilities reported
shortages, and others reported as low as 4%.33 Still other researchers
found no change in staffing during 2020 compared with 2019 using
auditable CMS payroll-based staffing data.34

The quest to improve NH quality has continued since the OBRA ’87
legislation mandated the use of the Minimum Data Set (MDS), which
led to the development of QMs to guide NH improvements.5 Since
then, the MDS and use of QMs have evolved to guide facility-level
improvements and direct survey activities.6,7 Some improvement
have come about through more stringent regulations and standards in
response to OBRA ’87.35,36 However, many advocates, the general
public, and residents and families continue to posit that the legislative
and oversight activities remain insufficient to change NH quality.22

The industry’s limitations in effectively using QI measures were
exposed by the COVID-19 pandemic and ineffective infection control
methods used in care delivery.31

In 2002, CMS launched its Nursing Home Compare website (now
Care Compare) to inform the public about each NH’s QMs, survey, and
staffing information. A recent systematic review of studies examining
the effectiveness of Care Compare, which includes the overall rating
(STAR rating), found evidence that the overall rating differentiates
quality of care at the extremes (1 STAR or 5 STAR) but not between the
extremes. They also concluded that, “after two decades of use and
refinement, the validity of NHC and its measures seems to have
improved with the addition of the five-star composite measure,
claims-based QMs, and payroll-based staffing data. the measures are
still in need of refinement in terms of risk-adjustment, lack of corre-
lation among measures that should be correlated, and a composite
measure that can better distinguish modest increments in qual-
ity”37(p. 305). This aligns with our findings that group 2, which
improved the most, did not have the better STAR rating (found in
groups 1 and 4). The rating system may not have been able to detect
the incremental differences among the groups in this statewide study.

Other issues plague the industry, such as small independent NHs
and smaller chains of NHs with the same ownership often encounter
difficulty accessing expertise with QI. Still others encounter limited QI
assistance due to limited resources and corporate support.38,39 Many
NHs do not have adequate numbers of RNs or APRNs to direct im-
provements in individual facility quality efforts. Overall, staffing in
NHs has only worsened since COVID-19, with agency staff consuming
fiscal resources.40 Programs like QIPMO that deploy well-educated
and experienced gerontological clinicians to NHs are essential to
improve the quality trajectories of many facilities.

Improving quality is challenging, but successful models exist. The
CMS-funded Missouri Quality Initiative (MOQI) deployed APRNs,
supported by a QI team (physician, social worker, and QI and infor-
mation technology coaches) that worked intensively with NH staff to
decrease avoidable hospitalizations.17,18 The APRNs and support team
implemented care systems to identify early illness, implement
appropriate treatments, and improve care processes. This program
succeeded, with reductions in all-cause hospitalizations by 40%,
avoidable hospitalizations by 57.7%, all-cause emergency room visits
by 54.1%, and avoidable emergency room visits by 65.3%.41 QIPMO and
the more intense MOQI intervention both showed that improving NH
quality is possible with sustained and intense effort. The MOQI
Initiative also demonstrated the importance of infusing outside re-
sources and services to provide a catalytic presence and extra support,
all of which are motivating factors for change. The infusion of a sup-
portive and facilitative presence, rather than a punitive one, is a strong
motivator for change. When one considers the overall improvement
trend in the composite QM for NHs using QIPMO services, it appears
this approach offers to have a similar impetus for change, which in-
cludes offering a supportive and facilitative presence (Figure 1).

This study’s limitations include the lack of a comparison state for a
2-group comparison, which would be a stronger research design. The
design in this analysis was strengthened by comparing Missouri
changes over time with national data and finding no significant dif-
ferences. Then, within-group differences were identified among tra-
jectories of the QIPMO service intensity use groups in Missouri,
particularly group 2, which improved the most but did not have the
highest service use. Analyzing other QMs not included in this analysis
may provide a broader picture of other areas in quality care that may
have improved or worsened over the study period. However, the QMs
selected for this analysis are commonly associated with outcomes of
nursing care quality and should provide an accurate reflection of
improvement (or lack of improvement) within NH groups. In addition,
much like NHs across the nation, COVID-19 created a disruption to
Missouri NHs that has continued beyond the study timeframe, and so
ongoing analysis will be necessary. Finally, some NHs were more
affected by COVID-19 than others based on geographic location or
facility size, factors that should be considered in future analyses.

Improving NH quality of care in NHs has proven difficult over the
past 50 years, as verified by the recent NASEM report that extensively
reviewed the NH QI evidence.22 The results of this longitudinal eval-
uation of a statewide QI technical assistance and support program
offer encouragement that programmatic approaches to stimulating
statewide improvements have potential to improve the quality of care
and subsequently the daily lives of NH residents. This analysis pro-
vides some evidence of overall QI and offers insight into the intensity
of services needed to help facilities improve care processes, which can
lead to improved care delivery and outcomes.

This evaluation provides insight into the importance and potential
impact of state-based QI programs, such as QIPMO, that can help boost
NH quality. As the NASEM report clearly points out, “Immediate action
to initiate fundamental change is necessary”22 (p. 2). One of the
NASEM recommendations is for states to “develop confidential tech-
nical assistance programs”22 (p. 535). QIPMO is one such program that
has some consistent quantitative evidence, including this analysis, of
helping NHs across one state to use QI methods and activities to
improve care and NH operations.12,13,23,24 It is time for other states to
consider the success of QIPMO and creatively develop their programs
so that their NHs can embrace QI and “initiate fundamental change”
for better care for our nation’s older people.
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Supplementary Fig. 1. Individual measures mean score by service intensity group. (A) ADLs. (B) Catheter. (C) UTI. (D) Antipsychotic. (E) Locomotion. (F) HR pressure ulcer. HR, high
risk.
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