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Introduction

Reducing unnecessary hospitalizations for nursing home 
(NH) residents is a national priority due to the negative effects 
on resident health as well as high costs to Medicare and 
Medicaid (1–3).  In a 2005 Centers for Medicare and Medicaid 
(CMS) report, nearly 40% of hospitalizations for NH residents 
could have been avoided (4); more recent studies suggest 
that rate may be higher, ranging between 54% (5) to 67% (3).  
Unnecessary hospitalizations disrupt resident plans of care, 
(6) negatively impact quality of life, and can lead to reduced 
physical and cognitive functioning (7). Furthermore, avoidable 
hospitalization is costly. According to the 2005 CMS report, 
avoidable hospitalizations exceeded $3 billion in expenditures 
(4).  Identifying and sustaining solutions to reduce avoidable 
hospitalizations can improve outcomes for residents, their 
families, and NHs alike as well as reduce costs. The MO 
Quality Initiative (MOQI) was one of seven teams across the 
United States (US) selected to test interventions to reduce 
unnecessary hospitalizations (8). This paper presents the results 

of MOQI on hospital transfers over a six-year period.
The MOQI intervention, implemented in 2012 as a 

demonstration project with funding from CMS Innovations 
Center (8) was tested in two phases over eight years. The 
primary goal of MOQI in Phase 1 (9) (2012-2016) was to 
transform 16 NHs with high hospitalization rates for their 
Medicare/Medicaid long-stay resident population into facilities 
with lower rates of avoidable hospital transfers, improved 
resident health outcomes, improved transitional care processes 
between hospitals and NHs, and reduced Medicare/Medicaid 
spending (8). 

Phase 2 (2016-2020) was expanded to include provider and 
facility enhanced payments via Medicare billing for six acute 
care conditions. The overall aim for the MOQI NHs (n=16) in 
Phase 2 was to implement the new payment intervention while 
sustaining the successful MOQI intervention implemented 
during Phase 1 (10). An additional 24 NHs were enrolled in 
Phase 2 but only had access to the payment intervention, not 
the MOQI intervention. NHs and primary care providers in 
both groups, the 16 MOQI NHs and 24 payment only NHs, 
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could receive additional payments for treating and evaluating 
residents in the facility who were diagnosed with any of the six 
conditions. CMS, with a panel of experts, established criteria 
and timeframes for diagnosis and treatment for each condition 
which had to be met for facilities and practitioners to receive 
enhanced reimbursement (10).  

Prior to the billing intervention start in October of 2016, 
both NH groups went through a readiness process that began 
in March 2016. During this time, the 40 NHs prepared facility 
specific acute condition management protocols, trained staff, 
aligned with outside resources for timely diagnostic testing 
(i.e., lab, radiology), assured providers were informed and 
in agreement, and developed accounting processes for new 
reimbursement codes that became effective in October, 2016.  
Despite the intensity of preparation and implementation efforts 
for both groups, the billing intervention had no effect on 
transfers in either group as utilization of billing by the 40 NHs 
was low, particularly in years 2 and 3, then nearly zero in year 
4 (11). 

The longitudinal data for hospital transfers for both Phases 
1 and 2 provides a unique opportunity to examine in detail 
if the MOQI intervention had a sustained effect on the 16 
NHs participating in both Phases. MOQI was one of the best 
performing interventions out of the seven sites participating in 
Phase 1 (12). Evaluation by an independent contractor for the 
2014 through 2016 timeframe showed MOQI NHs achieved a 
40% reduction in all cause hospitalizations (p-value <0.001), 
58% in potentially avoidable hospitalizations (p-value <0.001), 
54% in all-cause emergency department (ED) visits (p-value 
<0.001), and 65% in potentially-avoidable ED visits (p-value 
0.001) (13). 

MOQI Intervention
The MOQI intervention used in the 16 NHs throughout 

Phases 1 and 2 was multifaceted. An advanced practice 
registered nurses (APRN) was embedded full-time as essential 
staff within each NH and focused on basics of care delivery, 
early illness detection, acute illness management, medication 
reviews to reduce polypharmacy, and systems change through 
quality improvement (QI) efforts (14, 15). The Intervention 
to Reduce Acute Care Transfers (INTERACT) program (16) 
was implemented in each home (5). Monthly feedback reports 
were provided on facility transfer rates to use for QI efforts 
(14). Health information technology (HIT) was implemented, 
specifically health information exchange (HIE), to facilitate 
communication between NH staff and providers (17). Systems 
to increase the use of advanced health care directives were 
implemented to assure resident’s care is congruent with stated 
wishes (18). The MOQI multi-disciplinary operations team 
supported the APRNs and NH leaders; this team of five was 
comprised of a nurse project supervisor, INTERACT/QI 
coach, health information coordinator, an MSW-prepared care 
transitions coach,  and a medical director. Additional leadership 
and support were provided by four PhD-prepared researchers 

with expertise in QI, care coordination, advance care planning, 
informatics, and transitional care (14,19). The operations team 
provided ongoing support including educational resources for 
staff, assuring up-to-date best practices were available, and 
assisting with QI efforts (14,19).

While the MOQI model achieved statistically significant 
reductions in hospital transfers in Phase 1 (12, 13), the Phase 
2 goal was to sustain positive reductions in transfers over time. 
Achieving improved NH outcomes is a known challenge. In 
a systematic review of 63 intervention studies to improve NH 
outcomes, no interventions, including QI efforts, resulted in a 
greater likelihood of positive outcomes (20). Moreover, there 
are few, if any longitudinal analyses of organizational efforts 
that result in long-term sustained change in NH outcomes 
including reducing hospital transfers (21–23). Therefore, the 
purpose of this article is to report on longitudinal trends in 
hospital transfers (major outcome measure) of the 16 NHs 
across Phases 1 and Phase 2 of the MOQI intervention. Trends 
of hospital transfer rates from 2014 through 2019 are described. 
This six-year period covers two years of Phase 1 (2014, 2015), 
a transition year (2016), and three years of Phase 2 (2017-
2019). Key research questions were: 
1. What are the trends of hospital transfers over 6 years 

of Phases 1 and 2 of the Initiative to Reduce Avoidable 
Hospitalizations of NH Residents?

2. Is there evidence of sustained change in reducing hospital 
transfers? 

Methods

A single group analysis was used because MOQI did not 
have access to comparison data for matched facilities. Data 
for this analysis were collected during the MOQI intervention 
by the APRNs and designated facility staff within the 16 
participating NHs. A relational database that included a 
web-based interface for secure entry for all eligible resident 
enrollment, hospital transfers, and other required reporting was 
used for Phase 1 and Phase 2. 

In addition to resident data, NH leadership turnover and 
engagement data were collected and analyzed. Turnover data 
for the MOQI APRNs, NH administrators (NHAs) and directors 
of nursing (DONs) were maintained throughout the study 
period for each NH. MOQI APRN turnover was maintained 
by the MOQI project director, and NHA and DON data were 
available via a mandated state database. For the purposes of 
this longitudinal analysis, level of engagement was defined 
as NH administrator and DON support/participation in 
MOQI intervention efforts including supporting the APRN 
role, implementing key MOQI intervention strategies (e.g., 
INTERACT use, HIE implementation), and participating in 
MOQI leadership meetings.  Level of leadership engagement 
was rated by four members of the MOQI operations support 
team including the nurse project supervisor, INTERACT/QI 
coach, health information coordinator, and care transitions 
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coach; all of whom were onsite in the 16 NHs over the study 
period and were familiar with all organizational leaders. Using 
a five-point Likert scale from one (not at all engaged) to five 
(fully engaged) the four team members scored each NH’s level 
of engagement independently. These scores were then averaged 
to obtain a single engagement score per NH. 

Resident data were analyzed using descriptive methods of 
aggregate facilities’ hospital transfer rates per 1000 resident 
days, changes per year of average hospital transfer rates, and 
key outcomes of the MOQI intervention. In this analysis, 
hospitalizations were defined as any hospital transfer (i.e., 
hospital admission, observation, or emergency department 
only). The study was approved by the University of Missouri 
Health Sciences Institutional Review Board Health Sciences 
Institutional Review Board (IRB).  

Setting and Sample 
The 16 NHs were located in St. Louis, Missouri and 

surrounding area, ranged between 121 and 321 beds, were all 
corporate owned, the majority (n=14, 88%) were for-profit, and 
all were Medicare-Medicaid dually certified. The total sample 
of residents enrolled in the MOQI intervention, averaged from 
1819 in 2014 to 1068 in 2019 (see Table 1, column 2). The 
declining enrollment resulted from the penetration of Medicare 
managed care in the participating facilities, which was an 
exclusion criterion for MOQI eligibility (31). The average age 
of MOQI enrollees was 81 (SD=14) with a range from 18 to 
110; 50% of the residents were older than 84. Note that year 
2016 was the transition year between the two phases of MOQI. 
The start date for Phase 2 was October 1, 2016; therefore, only 
9 months were included from 2016 for Phase 1 analysis. This 
was considered as data were analyzed and interpreted. 

Results 

The total number of transfers for 2014-2019 was 6913 and 
the average transfer rate per 1000 resident days declined from 
2.48 in 2014 to a low of 1.89 in 2018 and slightly increased to 
1.99 in 2019 (see Table 1 column 4 and Figure 1). In 2016 and 
2017, the annual average transfer rates demonstrated a transient 
rise. However, it is worth noting that the Phase 2 intervention, 
which was implemented in 2016, created a distraction from the 
Phase 1 goals. In the years following Phase 2 implementation, 
the rates continued to decline. Figure 1 is an illustration of 
quarterly transfer rates (normalized per 1000 resident days).  
While there are some fluctuations in quarterly rates, with 
some quarters lower or higher than others, there is a trend of 
sustained decline in hospital transfers from 2014 through 2019. 

Figure 1
Quarterly Average Hospital Transfer Rates per 1000 Resident 

Days 2014-2019 (n= 16 facilities)

While the quarterly average transfer rate per 1000 resident 
days in Figure 1 is one way to evaluate the trend over the six 

Table 1
Summary of Eligible Residents, Average Transfers, Average Transfer Rate per Month, and Total Transfers per Month (n= 16 

facilities) 

Year Average number of 
eligible residents per 

month 

Average number 
of transfers per month 

Average transfer rate per 
resident 1000 days per 

month 

Total transfers per year                        

(N=12 months)
2014 1819 141 2.48 1687
2015 1728 109 2.03 1309
2016* 1703 116 2.17 1042
2017 1482 98 2.14 1179
2018 1210 74 1.89 891
2019 1068 67 1.99 805
Total transfers 2014-2019 6913
*2016 only 9 months of data due to transition year between Phases 1 and 2
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years, calculating the actual change in average quarterly transfer 
rates is another. This approach is displayed in Figure 2 using 
graphics of actual change, quarter-by-quarter, with downward 
[better] and upward [worse] bar graphs. Using the quarters of 
2014 as baseline, each quarter’s average transfer rate for the 16 
NHs in subsequent years was compared to the 2014 baseline 
quarter (for example, quarter 1 in 2015 was compared to quarter 
1 in 2014; quarter 2 in 2015 was compared to quarter 2 in 2014, 
etc). Comparisons by quarter controlled for seasonal variations 
in residents’ health status such as influenza season. The actual 
change in rate is displayed for each quarter for 2015-2019 for 
all 16 facilities (see Figure 2). 

Figure 2
Mean change from baseline in hospital transfer rates. Bars 

represent the average change from the corresponding quarter 
of 2014.  The transfer rate is expressed as transfers per 1000 

resident days. (N=16 facilities)

*denotes missing data quarter 4, 2016 during Phase 2 implementation

Figure 2 illustrates the sustained reduction in transfer 
rates for each quarter between 2015 and 2019. With zero (0) 
representing 2014 as the baseline year, at no time did the rates 
rise above baseline throughout any quarter for both Phases 1 
and 2. Note that missing data in the 4th quarter of 2016 was 
when the Phase 2 billing intervention was implemented. 

Because each NH contributed to the group average transfer 
rate, an illustration of the effect of each facility can be seen 
in Figure 3. These graphs display actual changes in quarterly 
average transfer rates for each participating NH. The bar 
graphs clearly show those facilities with sustained reductions 
throughout Phases 1 and 2 (as seen in the bars below 0 [better] 
in most quarters), those with mixed results (bars both below 
[better] and above [worse]), and a few facilities with results 
showing no sustained improvements (more bars above [worse] 
than below [better]). Facilities in Figure 3 are ordered from 
most to least successful by the sum of their deviations from 
baseline to display the differences in rank order. The sum of 

deviations for NHs 1-6 (best performers of sustained change) 
range from -37.2 to -15.6; the sum of deviations for NH 
7-11 (mixed results) range from -8.6 to -1.0; and the sum of 
deviations for NHs 12-16 (no sustained improvements) range 
from 1.3 to 11.8.  

To understand possible differences, leadership turnover 
and engagement were explored and grouped by level of 
performance (Table 2). Turnover occurred in 15 of the 16 
NHs (94%) in at least one of three key roles (APRN, NHA, 
and DON). Nine NHs (56%) had APRN turnover, ranging 
from two to seven APRNs within a single NH; NHA turnover 
occurred in eight NHs (50%) ranging from two to four different 
administrators; and DON turnover occurred in nine NHs (56%) 
ranging from two to ten DONs in a single NH. When grouped 
by performance (best, mixed, low) the only relevant difference 
was that four of the five low performing NHs had multiple 
turnover in all three positions. NH engagement scores ranged 
from 2 to 5 with a mean score of 3.2. When grouped, the six 
best performers had a mean score of 3.8 and the mixed and low 
performers had mean scores of 3.0 and 2.9, respectively. There 
were three outlier NHs. Among the best performers, NH4 had 
high turnover including five APRNs, three NHA, and 10 DONs 
and low engagement score of 2.5. Among the low performers, 
NH12 had no turnover in the NHA or DON positions, but had 
four different APRNs and NH 13 had high engagement (4.3) 
despite having turnover in all three positions.  

Discussion 

The MOQI intervention achieved sustained improved 
outcomes over six years in the majority of project NHs, an 
important finding given the challenges many NHs face with 
achieving and sustaining improvement. As illustrated in Figure 
3, NHs one through 11 had sustained change in their transfers 
contributing to the overall improvement (illustrated in Figures 
1 and 2); however, five NHs did not (Figure 3, homes 12-16). 
These findings suggest that despite the intensity of the MOQI 
intervention, improvement in all NHs was not possible. Other 
interventions in NHs have found similar results (8, 22, 24, 
25), whereas most within a group embrace and implement the 
intervention, others never quite succeed in reaching the targeted 
improvement. 

Sustained positive change is facilitated by many factors 
including: 1) presence of a champion to promote change, 2) 
adequate staff training, 3) adequate resources and time to 
implement change, 4) routine monitoring until change is fully 
implemented, 5) feedback (data) about effects of change,  6) 
administrative buy-in and input, and 7) organization-wide 
inclusion in the change process (21–23, 25–27). The MOQI 
intervention implemented all factors to assure change could 
be sustained over time. The majority of NHs did sustain 
change, but as our findings illustrate, not all NHs were able to 
contribute to the overall group improvement in transfers. 

Although MOQI has similar components to other NH 
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intervention studies (24, 28, 29), no other studies that we found 
embodied all of the necessary elements described above to 
promote and sustain change. All positive change factors were 
included in the development and implementation of the MOQI 
intervention (21–23, 25–27). For example, the embedded 
APRN served as the champion to facilitate change efforts with 
a daily focus on the project goal to reduce hospitalizations 
through basics of care delivery, early illness detection, acute 
illness management, and systems change through QI efforts 
(5, 14, 19). Importantly, the APRN’s daily presence provided 
opportunity for assessing ill residents and ongoing education 
and role modeling to assure nursing staff were competent with 
assessment and problem-solving and that their communication 
with providers about residents’ needs was appropriate (5, 14). 
The ongoing presence of the operations team was also critical 
for success by providing onsite support including up-to-date 
best practice resources, improved use of healthcare technology 
and advance care planning, guidance in root cause analyses, and 
monitoring of project outcomes through feedback reports that 
supported data-driven systems change (14, 17–19). Moreover, 
because the intervention spanned numerous years assured the 
APRN and operations team had time to cement the intervention 
into daily practice. 

Another key to cementing the intervention into daily practice 
was stable and engaged NH leadership; using the language of 
sustaining change (21–23, 26, 27), this means that  leadership 
buy-in and input was very important to success. Despite 
building in frequent in-person connections to periodically 
re-engage the leaders in the positive outcomes being achieved 

(14, 19), some leaders could not be convinced or enticed (i.e., 
enhanced payment) enough to fully engage in the efforts to 
reduce hospitalizations. Other organizational variables found 
to interfere with change implementation is that of staff turnover 
(20, 27, 30).  Turnover among key leaders was present in 
all but one NH (NH2), however, the majority of NHs in the 
best performing group had stability in two or more positions 
(NH2,3,5,6). In contrast, in the low performing NHs, turnover 
was prevalent with four of the five NHs having frequent 
turnover in all three positions (NH13,14,15,16). Additionally, 
the best performing NHs had a higher mean engagement score 
of 3.8 whereas the other two groups had a score of 3 or below. 
Published findings from the MOQI as well as others suggest 
leadership engagement is an important contributor to success 
(14, 31, 32). Evidence about leadership turnover however is 
mixed; some studies suggest leadership turnover, particularly 
in the DON role, may actually contribute to improvement when 
long-term leaders resist change (30, 31).  

Regarding turnover and engagement, it is worth noting 
that there were outlier facilities within each group. In the 
best performing group, NH4 had high turnover in all three 
leadership roles and low engagement, yet managed to sustain 
improvement. For NH4 with known challenges, the multi-
disciplinary operations team was able to facilitate improvement 
through additional support efforts (14, 19).  The opposite effect 
was present for NH12 which had stability in the NHA and 
DON, but experienced APRN turnover and low engagement, 
suggesting leadership stability may sometimes impede 
improvement (30, 31).  Yet, another low performer (NH13) had 

Table 2
Leadership Turnover and Engagement

Group Performance Facility Rank Total # APRNs 
per NH

Total # NHAs 
Per NH

Total # DONs 
per NH

Level of 
Engagement (1-5)

Best 1 2 3 1 4
2 1 1 1 4.6
3 1 4 1 5
4 5 3 10 2.5
5 1 1 2 3.9
6 3 1 1 3

   Mean 3.8
Mixed 7 5 1 1 3.14

8 2 1 2 3.3
9 1 1 5 3.6
10 1 2 3 2
11 4 1 1 3

   Mean 3.0
Low 12 4 1 1 2.6

13 2 2 3 4.3
14 4 2 3 2.1
15 4 4 5 2.9
16 7 5 6 2.7
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high engagement and limited APRN and NHA turnover during 
the project period. We are less certain why their outcomes 
were so low. Inconsistent performance has been found in other 
studies (24, 25, 33) where similarly, underlying reasons are not 
clearly known.

Study limitations include the small sample size of 16 NHs 
in one US geographic region. The facilities were originally 
selected based on their geographic location with high 
hospitalization rates, as this was a selection criterion. Most 
facilities are urban, although three are located in surrounding 

Figure 3
Quarterly change in hospital transfer per 1000 Resident Days 2015-2019 for each of the 16 study facilities.  Each bar represents the 
change from the corresponding quarter of 2014.  Plots are centered at zero so that hanging bars indicate a decline in a transfer rate 

and standing bars an increased rate
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rural areas. Other limitations include lack of comparison group 
and data to explore other organizational factors such as quality 
(i.e., CMS start rating) and NH staffing. Registered nurse 
staffing in particular is associated with improved NH outcomes 
(34) and is worthy of further investigation. 

Conclusions and Implications 

Sustaining change in NHs to reduce unnecessary 
hospitalizations and improve resident care is possible 
but challenging. First, the role of the APRN was essential 
to implementing and sustaining improvement for reducing 
hospitalizations in the MOQI NHs; the results of this study and 
others (35–38) provide evidence supporting the wide-spread 
hiring of APRNs in this setting (39). There are state regulations 
that limit APRNs from practicing to the full extent of their 
license and it is now time to  abolish these regulations that limit 
practice state by state. Moreover, there are Medicare regulations 
that need to be adjusted. Currently, Medicare restricts APRNs 
who are employed by NHs from billing Medicare for direct 
care services. This unnecessary practice restriction discourages 
APRN hiring directly by NHs. Just as NHs can hire medical 
directors to provide care within their facility and bill Medicare 
for direct care services provided to NH residents, NHs should 
be able to hire an APRN to guide care delivery, serve as 
an assistant medical director, and provide direct care that 
is billable to Medicare. Value based payment methods may 
resolve some of these program integrity issues, but attention to 
change these specific NH regulations is needed (39).  

Findings from this six-year longitudinal analysis of the 
MOQI intervention supports several strategies needed to 
create and sustain change including careful planning of the 
intervention to prepare deliberative strategies to sustain positive 
change. Even with careful planning, it is likely that in the case 
of multiple organizations participating in the intervention, for 
a variety of reasons, some will not perform as well as others. 
Embedding the full-time APRN with a daily focus on project 
goals was essential to organizational change (14, 40, 41), 
however, success was enhanced by the operations support 
team, consistent and engaged leaders, and the use of tools and 
resources such as INTERACT tools and HIE, all necessary to 
fully implement the MOQIintervention. 

For NHs to sustain change they must have sufficient 
resources that include a mechanism to fund APRNs services 
and other experts in care delivery. NHs need outside experts 
that can guide them in evidence based best practices.  The 
recent pandemic has shown us the weaknesses that remain in 
the NH system—expert guidance can go a long way toward 
mitigation of those weaknesses continuously moving NHs 
toward achieving good resident outcomes.  
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