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Abstract
Purpose—A comprehensive multilevel intervention was tested to build organizational capacity
to create and sustain improvement in quality of care and subsequently improve resident outcomes
in nursing homes in need of improvement. Intervention facilities (n=29) received a two-year
multilevel intervention with monthly on-site consultation from expert nurses with graduate
education in gerontological nursing. Attention control facilities (n=29) that also needed to improve
resident outcomes received monthly information about aging and physical assessment of elders.

Design and Methods—Randomized clinical trial of nursing homes in need of improving
resident outcomes of bladder and bowel incontinence, weight loss, pressure ulcers, and decline in
activities of daily living (ADL). It was hypothesized that following the intervention, experimental
facilities would have better resident outcomes, higher quality of care, higher staff retention, more
organizational attributes of improved working conditions than control facilities, similar staffing
and staff mix, and lower total and direct care costs.

Results—The intervention did improve quality of care (p=0.02); there were improvements in
pressure ulcers (p=0.05), weight loss (p=0.05). Staff retention, organizational working conditions,
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staffing, and staff mix and most costs were not affected by the intervention. Leadership turnover
was surprisingly excessive in both intervention and control groups.

Implications—Some facilities that are in need of improving quality of care and resident
outcomes are able to build the organizational capacity to improve while not increasing staffing or
costs of care. Improvement requires continuous supportive consultation and leadership willing to
involve staff and work together to build the systematic improvements in care delivery needed.

Keywords
randomized clinical trial; nursing homes; outcomes of care; cost analysis; quality improvement;
staff retention; working conditions

Researchers have thus far conducted only limited and narrowly focused intervention studies
to improve quality of care in nursing facilities. To date, none have tested and reported multi-
level interventions that comprehensively address the quality of care in nursing homes.
Existing narrowly focused studies informed this multilevel intervention designed to guide
clinical practice changes that need to occur to improve care quality.

Clinical interventions that have been tested include those to reduce restraint use, promote
exercise, manage or improve incontinence, improve depression, reduce social isolation,
manage behavioral symptoms, reduce skin breakdown and reduce problems of weight loss.
Also, some researchers have tested quality-improvement programs and ways of improving
organizational leadership using an advanced practice nurse.

Some researchers have found it possible to reduce the use of physical restraints without
serious injuries to residents.1–4 Others have shown that promoting exercise, strength training
and ambulation can be effective for nursing home residents, even those who are frail and
deconditioned.5–15 Residents, even those with dementia, can improve functional self-care
abilities.16–19 Falls and serious injuries can be reduced,20–21 and risks of skin breakdown
and pressure ulcers can be minimized.22–24

Many intervention studies have consistently demonstrated improvements in
incontinence.25,7,26–31,12,32,14,33 In a quasi-experimental study of adults with severely
impaired mobility, even the most impaired residents benefited from mechanical lifting
devices and toileting prompts every two hours26; these study subjects also showed reduced
incontinence, decubitus ulcers and urinary tract infections. Improvements in care delivery
not only benefited residents but also resulted in lower care costs to the nursing home.
However, some researchers have reported that it is difficult for nursing home staff to
maintain toileting interventions after research staff leave27,34,14 and that proper follow-
through with toileting care requires staff-management systems.25 Findings of these clinical
studies were used prepare clinical materials and the basic care systems designed in the
intervention to reinforce staff follow-through with care. Similarly, researchers have
intervened successfully to improve residents' nutrition and hydration and minimize weight
loss.35–40 It is important to note that the intervention procedures used in the majority of the
clinical intervention studies were of short duration — hours, days, weeks or a few months.
These short durations were appropriate for testing limited and narrow interventions.
However, the duration for the multilevel intervention tested in this randomized study was
two years to assure that managers and staff adopt and maintain improved care-delivery
practices.

There have been limited numbers of more broadly designed intervention studies in nursing
homes, such as those that revealed the effectiveness of advanced practice nurses.41–44 Only
two studies in nursing homes have attempted all care systems quality-improvement
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interventions, and both demonstrated improvements in resident outcomes: mobility and
constipation45 and falls, behavioral symptoms, little or no activity, and pressure ulcers.43

The first study45 used narrowly focused clinical conditions of hazardous mobility or
constipation and nurse consultants to assist 30 experimental homes to learn quality-
assurance methods and improve care. The intervention in the second study43 (three group
design n=113) was more broadly focused on advanced practice nurse consultation and
feedback reports of 23 quality indicators of clinical conditions, including incontinence,
weight loss, dehydration, pressure ulcers, decline in ADL, behavior problems, depression
and others.

Neither of these all care systems studies systematically addressed the critical issues of
leadership, communication or commitment to group process for direct-care decision-making
that are important features of the multilevel intervention tested in this study. A review of the
effectiveness of organizational interventions for older persons concluded that
“organizational interventions are potentially powerful methods to influence healthcare and
maintain health status of older people”.46(p.416) The review also concluded that “changing
systems of care requires major commitment and willingness to take risks by administrators
and clinicians”.46(p.423)

The theoretical underpinnings of the multilevel intervention tested in this study are rooted in
complexity theory, the emerging theory of organizations as complex adaptive systems
(CAS). Complexity theory is characterized by interdependency and networks.47,48 Informal
networks are key to the CAS, as agents interact with each other and the environment, get
input and send outputs with some or all of the others in a network, and self-organize
connections between people within and across the boundaries of a network.49 The
intervention is based on the assumption that nursing facilities are CAS: The research nurse
worked with facility staffs to increase the capacity of organizations to create sustained
improvement by drawing staffs into interacting groups that are capable of self-organizing to
implement different clinical practices to improve resident outcomes.

Complexity theory underpins the direction provided by the 2001 Institute of Medicine
Report, Crossing the Quality Chasm.50 Several organizational studies in healthcare have
approached organizations in this way. For example, researchers have studied complexity
theory in hospitals,51,52 primary care practice,53–55 and nursing facilities.56,57 Organizations
improve patient outcomes and cost-effectiveness when involving nurses, physicians and
other healthcare professionals in decision-making.58–62 The intervention was designed so
that the research nurse involved the staff, nurses and other healthcare professionals in
decision-making as part of the intervention.

Guiding staff through change was critical to the intervention. Kotter's change model was
suggested by other researchers63 as a practical guide for leading organizational change in
long-term care.64 The model is based on his longitudinal research spanning more than two
decades following the careers of executives in a variety of industries.65–70 Several studies
have applied the model to organizational changes.71–73 The elements of Kotter's model
guided the research nurse to work within the CAS of the nursing home to insure the key
elements for sustaining change were addressed. Kotter's model provided direction to
strategies as the nurse supported the development of teams, communication and feedback
methods, and leadership.

The purpose of this randomized clinical trial was to test an experimental intervention
focused on building organizational capacity to create and sustain improvement in quality of
care and subsequently improve resident outcomes in nursing homes in need of improvement.
Facilities in the intervention group (n=29) received a two-year experimental multilevel
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intervention that helped them (1) use quality-improvement methods, (2) use team and group
processes to enhance direct-care decision-making, (3) focus on accomplishing the basics of
care and (4) maintain more consistent nursing and administrative leadership committed to
communication and active participation of staff in decision-making. Attention control
facilities (n=29) that also needed to improve resident outcomes received monthly
information about aging and physical assessment of elders.

Methods
A randomized, two-group, repeated-measures design was used to test the two-year
multilevel intervention in nursing homes needing to improve quality of care and resident
outcomes.

Sample
The population of nursing homes was limited to those in Missouri within a 103 county,
three-hour driving radius of the project-coordinating site. This area encompassed two large
urban cities, St. Louis and Kansas City, as well as rural and metropolitan areas. Qualified
homes were those that needed to improve resident outcomes of care as measured by
Minimum Data Set (MDS) Quality Indicator (QI) scores above the 40th percentile on at
least three of four selected resident outcome measures for two consecutive six-month
periods of MDS data. Because QIs are problem based scores, low scores are better, so
requiring that facilities scored above the 40th percentile assured study homes had sufficient
room for improvement to detect the effect of the intervention. Using two consecutive six-
month periods of MDS data enhanced QI score stability for the selection process.74 The four
QIs, bladder and bowel incontinence, weight loss, pressure ulcers and decline in ADL, are
sufficiently prevalent in nursing homes, amenable to nursing intervention and sensitive to
quality of care.74 Based on this analysis, 155 of the 356 certified skilled nursing homes
within the 103 county driving radius were qualified for recruitment.

To avoid facilities from the same owner being assigned to both intervention and control
groups, we first randomly assigned owners of facilities in the population of qualified
facilities to either Control or Intervention groups. Then, we randomly contacted qualified
facilities to participate, and, when they agreed, assigned them to the group designation based
on owner. We continued random assignment until the groups were full. The enrollment was
rolling, which allowed for oversampling as some homes dropped out due to changes in
leadership/ownership after initially agreeing to participate. We oversampled to 38
intervention and 34 controls to assure we had a minimum of 29 to complete the 2 year
intervention to achieve 80% power for outcome analysis. This plan was successful and 29
facilities in each group finished the study. Table 1 displays the remarkably similar facility
demographics of the intervention and control groups. Acuity of the residents in the nursing
homes in each group were not significantly different (p=0.51) at the beginning of the study
using the RUG-III hierarchical classification method (www.interrai.org) that is commonly
used in nursing homes. Nor were there group, time, or interaction effects at study end using
analysis of variance. The statistical tests were corrected to accommodate the nested data
structure of residents within homes using the method of generalized estimating equations.75

Intervention
The multilevel intervention was designed to build the systems of good care practices and
leadership that foster organizational culture shown to enhance staff performance and
improve resident outcomes. The multilevel intervention targeted three levels of staff
responsible for operating a nursing facility: owners, nursing and administrative facility staff,
and direct-care staff.
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The multilevel intervention began with the research staff meeting with participating
Intervention Group facility administrators and owners to explain the intervention and gain
their cooperation. Project staff asked them to actively participate and support their facility
staff as they embarked on the two-year study. Owners were asked, at least for the duration of
the study, to (1) provide consistent nursing and administrative leadership, (2) adopt the
elements of change (EC) into their management practices, and to actively support and
encourage (3) the use of team and group processes for decision-making affecting resident
care, (4) the use of a quality-improvement program and (5) the efforts of staff to focus on
performing the basics of care, including ambulation, nutrition and hydration, toileting, bowel
regularity, preventing skin breakdown and managing pain.

The theoretical foundation of the intervention was developed in formative research,76,77 as
well in complexity theory and Kotter change theory discussed earlier in this article. The
following is a scenario illustrating the intervention. Kotter's Elements of Change69 are noted
in () throughout the scenario.

The research nurse observed direct-care staff at work and then met with them and nursing
administrative staff in quality-improvement teams. These groups tailored care systems and
practices outlined in the intervention manual to fit their situation, anchoring them into their
facility's care routines. One scenario: A facility's residents were losing too much weight, as
noted on their federal quality indicator facility report. The research nurse observed that there
was little adaptive equipment to help residents eat independently, that most residents were
fed in groups of 7 to 8 per staff member and that most residents were eating in their
wheelchair. Within the quality improvement team, the research nurse pointed out the weight
loss problem (establish a sense of urgency) then suggested that staff collect observational
data using the tools in the intervention manual (create the guiding coalition). Data included
the number of residents with weight loss, number using adaptive equipment, number being
fed by staff and number eating in their wheelchair. The quality improvement team collected
the suggested data, then met to discuss their observational data and made plans to correct the
care practices they found. They prioritized their plans and decided to (1) focus on getting
residents individualized adaptive equipment to encourage them to eat better and (2) identify
residents who can sit in a dining chair, rather than wheelchair, for meals. The team worked
with other staff to implement the changes (empower broad-based action) and then marked
progress by making follow-up measurements of their observations (generate short-term
wins). Once staff saw improvements coming from this system, their enthusiasm grew, and
further changes became somewhat easier (consolidate gains and produce more change).
During monthly site visits, the research nurse reinforced the direct-care staff to implement
more changes, make follow-up measurements, and be sure the changes in practice were
incorporated into facility care routines so they consistently happen as planned (anchor new
approaches in the culture). The research nurse coached administrative staff by telephone and
during monthly site visits to help them work with and through the teams (communicate the
change vision). The research nurse urged the leaders to use a consistently reinforcing
positive message in order to foster lasting changes in care practices that reduced weight loss
(anchor new approaches in the culture).

A detailed Intervention Manual and two text books42,78 were provided to leadership of each
intervention facility. (The Intervention Manual is available from the authors upon request.)
Further detail of stakeholder participation, key intervention components, and the
reinforcement processes for the multilevel intervention are in Appendix 1.

The attention control group received monthly videotaped in-services and reading materials
about aging and physical assessment of elders, topics that were NOT directly related to
quality-improvement strategies. These educational materials were designed to be of
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sufficient value to attention control facilities to retain them in the study. Contact with control
facilities paralleled the intervention group. Educational materials were mailed monthly to
each facility, and the co-principal investigator called each facility monthly to answer any
questions about the materials. These monthly contacts avoided advising the use of quality-
improvement strategies or the focus on the care basics required in the Intervention Group.

Hypotheses
Six hypotheses were proposed and tested.

Experimental (Intervention) facilities will have:

1. Higher quality of care than control facilities.

2. Better resident outcomes for bladder and bowel incontinence, weight loss, pressure
ulcers and decline in ADL than control facilities.

3. Higher staff retention than control facilities.

4. More organizational attributes of improved working conditions than control
facilities.

5. Staffing and staff mix that are similar to control facilities.

6. Lower total and direct-care costs than control facilities.

Analyses and Results
Quality of Care

The Observable Indicators of Nursing Home Care Quality (OIQ) is an instrument developed
to measure quality of care following a brief 30 minute inspection of a nursing home.79–81

The OIQ has been field tested in 530 nursing homes in three states, undergone psychometric
testing, and reduction to 30 reliable and discriminating items that are scored 1–5 with higher
scores indicating better quality of care. It has seven first-order factors that group into two
second-order factors of Structure and Process that are, in turn, the third-order factor of
Quality of Care. Internal consistency is strong with Cronbach alpha's ranging from .74 –.93
for subscales; interrater and test-retest reliabilities are acceptable for the Process, Structure,
and Total scales range from .64 –.76 and .75 –.77 respectively. The OIQ has strong evidence
of construct validity with facility survey citations from federal inspections of the facilities
for every subscale and total scale, some construct validity with quality indicators, and
known groups' validity with citations.81 Scores are not normally distributed for this
instrument, so nonparametric methods were used for analysis.

The OIQ was collected by an independent nurse observer at baseline and at the end of years
one and two in the intervention group and baseline and end of year two in the control group
as an overall measure of quality of care. The Wilcoxon Rank Test was used to make baseline
comparisons of intervention and control groups with respect to each of the OIQ scales.
There were no statistically significant differences at baseline.

Median change scores from baseline through study end were examined, revealing improved
scores in the intervention group while control group OIQ scores worsened. For example, the
intervention group improved 4.5 points on process subscales (possible point range 23–115)
and 4 points on total score (possible point range 30–150); the control group scores declined
-5 points on process subscales and -4 points on the total score.

Using Wilcoxon Rank Sum Test, intervention and control groups were compared for group
differences in OIQ change scores. Because there were twenty tests, p-values were adjusted
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for multiple testing using the False Discovery Rate method.82 The care subscale was
statistically significant (FDR p=0.022) as the intervention group had significantly better
change scores than the control group (see Table 2). There are also raw p values of p=0.05 for
the communication subscale and the process measures, reflecting the median change scores
that also improved in the intervention group but not in the control group for those subscales.

Resident Outcomes
Four MDS QIs, bladder and bowel incontinence, weight loss, pressure ulcers and decline in
ADL, were selected as the outcome measures for this study because these clinical problems
are sufficiently prevalent in nursing homes, amenable to nursing intervention, and sensitive
to quality of care.74 These four QIs also matched the clinical content of the basics of care
component of the multilevel intervention (see Appendix 1), had been found to be valid and
reliable measures of care quality in nursing homes,83–85,63,86 and were effective outcome
measures in other intervention studies.43,87 Findings from validation studies revealed that
the “QIs have a high degree of accuracy, or reliability. Average facility accuracy rates for
the QIs ranged from 72% to 95%. The findings also reveal that the QIs have reasonably high
predictive power at the higher threshold levels: If a facility was flagged at the 90th
percentile, the probability that follow-up review found a problem with care was almost 70%,
while the corresponding probability at the 95th percentile rose to 88%”.86(p.254) The four
MDS QIs were calculated using standard algorithms88,89 for analysis. Additionally, the
publically available MDS Quality Measures (QMs)90 that have similar algorithms applied to
MDS data were analyzed.

QI scores were analyzed by quarter over the two year study duration for intervention and
control facilities. Repeated measures analysis used logistic regression methods with the pre-
intervention QI score as a covariate. The dependent variable was the QI score for each
follow-up quarter. The independent variables were group membership, time (measured in
quarters from enrollment), and a term for the group by time interaction. To adjust for facility
variation in initial status the QI score for the first quarter following enrollment was used as a
covariate. Repeated observations of the same facility result in correlated observations and so
the method of generalized estimating equations75 was used to provide correct standard errors
for the regression analysis. In these analyses, it was expected at some point that the
intervention facilities would show a trend towards better QI scores while the control homes
would remain flat. However, there were no statistically significant group by time
interactions and only one main effect, pressure ulcers (p = 0.053). Table 3 displays the
results of the repeated measures analysis. Plots were used to confirm the direction of any
trends of outcomes. Only one outcome, pressure ulcers, showed improvement of 1.7 points
in the intervention group while the control group remained the same. In the power analysis
for the study, an improvement of 2.0 in pressure ulcer score was judged as clinically
significant for facility improvement.

The regression methods used for the analysis of QI data were also applied to the QM
outcomes (incontinence, weight loss, late loss ADLs, bedfast, and pressure ulcers for high
and low risk residents). There were no statistically significant interactions or main effects,
except for a time effect (Qtr) for the weight loss QM (p = 0.048). Again, plots were used to
confirm the direction of any trends. Only one outcome, weight loss, showed improvement of
3.4 points in the intervention group while the control group remained the same. In the power
analysis for the study, an improvement of 2.0 in weight loss score was judged as clinically
significant for facility improvement.
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Staff Retention
Staff retention was measured using a method developed by Madsen (2005) for estimating
staff turnover and calculating staff retention by using payroll date-of-hire and job-
classification data that are readily accessible in nursing homes. The costs to organizations
for staff turnover are extraordinary,42,92 with some estimates of more than 100% turnover of
nursing assistants annually.93 It was anticipated that staff retention would improve in
intervention facilities as compared to control as leaders learned to involve staff in decision-
making and improvement teams as reinforced in the intervention that is detailed in Appendix
1.

The `turnover' statistic (TOR) (or retention statistic) was calculated for each home, each
time period (baseline, end of year 1, end of year 2), each job category (nursing assistants,
RN/LPN, Administrators/Others), and full-time or part-time. Because the estimates are
better with larger sample sizes, at least 20 employees in a sub-group were required for
analyses beyond description. That resulted in the combination of RN and LPN categories to
RN/LPN as well as Administrators and Others due to small numbers of these staff. The TOR
statistics for full-time and part-time were combined by taking a weighted average with the
weights being related to the size of the sub-group.

Analysis of variance was done using the mixed model procedure in SAS v9.2; this procedure
accounts for dependencies inherent in examining the same facilities over time. Anticipating
an intervention effect at the end of year 1 and/or end of year 2, one would expect a group by
time interaction effect. There was no evidence of a group effect. In both control and
intervention groups, there was evidence of job category differences with the Administrators/
Others category having lower (better) TOR means as compared to the RN/LPN or A/O
categories (p<0.0010 in all cases). Table 4 displays descriptive statistics of number of years
(or tenure) with the same facility for employees in this study by job category and full time or
part time status, illustrating the better retention among the Administrator/Others category.

Leadership turnover can have a profound effect on the daily operations and care delivery in
nursing homes.94,95 During recruitment of the participating facilities, owners and current
leaders agreed to, if at all possible, keep leadership stable during the intervention study.
Unfortunately, this was not the case. Table 5 displays the number of leaders in the Director
of Nursing (DON) and Administrator positions that turned over during the two-year study
duration. It also displays buyouts (ownership changes) of the nursing homes, something that
occurred more than anticipated.

There was higher administrator retention in the control facilities (24 controls had same
administrator throughout the study, only 18 intervention facilities had the same
administrator). Similarly, 16 control facilities had the same DON compared to only 7
intervention facilities with the same DON. There was extreme turnover of administrators in
2 intervention facilities (1 had 6 different administrators, another had 4 during the two year
intervention); extreme turnover of DONs happened in 6 intervention facilities (1 had 7, 1
had 6, 3 had 5, and 2 had 4 different DONs during the two years). Control facilities had less
administrative turnover; 1 facility had 4 different administrators; 1 had 7 DONs, 1 had 6,
and 1 had 4 different DONs.

Summarizing, intervention facilities had 50% more turnover of DONs and 38% more
administrator turnover than control facilities. Although control facilities had less
administrative turnover, they had nearly twice the number of ownership changes than
intervention facilities.
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Organizational Working Conditions
The “Tell Us About Your Nursing Home” instrument is based on measuring
communication, leadership, and teamwork using an adaptation of Shortell and colleagues'
Organization and Management Survey.96,97 Earlier nursing home research suggested that it
was the interplay of these organizational elements that created the culture and climate that
influenced an organization's capacity to create and sustain improvement.98,99,96,97 The
interplay was noted during observation and psychometric testing that reconstituted Shortell
and colleagues' original subscales. The reconstituted subscales have been discussed in earlier
publications and are labeled as connectedness (seven items), organizational harmony (ten
items), clinical leadership (four items), and timely and understandable information (five
items).100 It was anticipated that scores would reflect organizational attributes of improved
working conditions in intervention facilities.

All staff were asked to complete the “Tell Us About Your Nursing Home” instrument at
baseline and at the end of the study. A total of 7712 staff completed the instrument, 4150 at
baseline and 3562 at the end of the study. The average return rate for intervention facilities
was 71% at baseline and 63% at study end; for controls it was 65% and 53% respectively.
Subscale and total scores for the facility are formed by averaging the staff scores (possible
range 1–5 with higher scores meaning staff perception of improved working conditions) for
the facility by staff group: RN/LPN, CNA, other, administrative, and job category not
checked by the participant. Cronbach's alpha was calculated for each scale and the overall
score using all complete survey responses from both pre and post intervention periods (n =
6,232). Surveys with some items missing were excluded. Alpha for the full scale is 0.961.

The actual score changes were small but consistently showed drifting of the means toward
improving (higher) scores for both the intervention and control groups (Table 6). The
findings presented in this table are very similar to findings from earlier studies.98,99

ANOVA methods were applied to each subscale to test for time and intervention effects.
There were some significant time effects suggesting pre to post improvements within each
group in areas of clinical leadership (p=.035), organizational harmony (p=.023), and timely
information (p=.030) but no significant differences between the groups.

An ad hoc analysis revealed a sub-group of about 7% of the staff in both the intervention
and control groups who would not provide their job title on the survey. These surveys were
classified as “job not given”. The summary statistics of the mean scores for each subscale
and the total scale revealed that these employees consistently had the lowest scores. The
pattern of highest (most favorable views of the organization) to the lowest were consistently:
Administrative, RN/LPN, other, CNAs, then “not given”. Similarly, the length of
employment had a pattern of consistent scores: highest (better) were new employees (under
a year), then over 3 years, then 1–3 years, and lowest (poorer) were the “not given”. The
years working with the elderly had the highest (better) scores for those less than a year, then
1–3 years, over 3 years, and “not given” were the lowest (poorer) scores.

Staffing and Staff Mix
Staff hours for RNs, LPNs and CNAs are a standard part of Medicaid cost reports. Staffing
for each category of staff is expressed as hours per resident per day. It was hypothesized that
staffing and staff mix would be similar in both intervention and control groups as the
intervention focused on improving quality of care and overall involvement of staff in
decision-making about care.

Because the distributions are right skewed, the median is the preferred measure of central
tendency. As Table 7 displays, median RN staffing in the intervention facilities was slightly
higher than in control. LPN staffing at baseline in the intervention facilities was lower than
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in control and increased to a similar staffing level by the end of the study. Median aide hours
were consistently higher in intervention facilities than in control.

The Wilcoxon Rank Sum Test (a nonparametric analog of the two-sample t-test) was used to
test for group differences with respect to change. The direction of the differencing is year 2
minus baseline. Significance levels were adjusted by the False Discovery Rate technique for
multiple testing. As can be seen in Table 7, only one key variable, LPN hours per patient per
day had significant within group changes during the study (p=.045) as intervention facilities
had significant increases LPN hours. Tests for group differences, however, revealed no
significant differences, although the LPN hours approached the level of significance.

Facility Costs
Total costs and direct resident care costs were calculated from the Medicaid cost reports
provided by each facility to Missouri's Medicaid program. Also available from the cost
reports were the total patient days for the reporting period. Because facility size and patient
days are the primary determinants of costs, the outcomes for this hypothesis were expressed
as costs per patient day. It was hypothesized that cost efficiencies would be gained while
improving quality of care, involving staff in decision-making, improving staff retention and
other benefits of improving organizational capacity. These cost efficiencies were likely to be
detected in total costs, direct care costs, and staffing costs; however all cost categories
reported in the cost reports were examined in detail.

Costs were analyzed in light of patient days, payer mix, staff hours per patient day, staff
costs per patient day, median direct care and total costs with changes from baseline through
study end. Total bed and patient days for the intervention group was slightly higher (32,414
baseline; 33, 012 study end) than the control (26,150 and 27,853); both groups experienced a
small increase (2% and 7% respectively) during the study. At baseline, both groups served
the Medicaid (61.5% intervention and 60.7% control) and Medicare (10% intervention and
8.6% control) populations, with similar percentages. Both increased the Medicare patients
served during the study, with the control group increasing to 11.2%, near the level of the
intervention (11.7%) at the end of the study.

Table 8 displays summary information for cost outcome variables for the intervention and
control groups. Because the distributions are right skewed, the median is the preferred
measure of central tendency. Total costs per patient per day increased 6% in the intervention
group and reduced −3% in the control; total direct care costs increased in the intervention
9% but remained flat in the control. Total direct care costs as a percentage of total cost
actually improved by 2% in both groups, indicating a trend in direct care cost efficiency in
both. As previously stated, the baseline comparison of resident acuity was not significantly
different nor were there group, time, or interaction effects.

The Wilcoxon Rank Sum Test (a nonparametric analog of the two-sample t-test) was used to
test for group differences with respect to change. The direction of the differencing is year 2
minus baseline. Significance levels were adjusted by the False Discovery Rate technique for
multiple testing. As can be seen in Table 8, some key variables had significant within group
changes in costs during the study. The intervention facilities had significant increases in
total direct care costs, total costs, and total LPN costs. Control facilities had significant
increases in percent direct care costs, total direct care costs, and total RN costs. Tests for
group differences, however, revealed only one significant change in total LPN cost, as the
intervention group experienced a 9% increase in LPN staffing costs. This is likely a
reflection of the low LPN staffing level at baseline in the intervention facilities (0.59 hours
per patient per day, as in Table 7) as compared to control (0.71); at study end the hours per
patient day were nearly the same, 0.69 intervention and 0.70 control. This significant
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difference in LPN hours, understaffing in intervention facilities at the beginning of the
study, may have affected the clinical outcomes measured.

Discussion
Helping nursing homes in need of improvement is essential as our country faces the largest
surge in history of older adults in need of such care. Testing comprehensive organizational
interventions such as the one in this randomized study is critical to most effectively guide
the distribution of scarce resources that are allocated to improve nursing homes. We have
learned in this study that it is possible to build the organizational capacity to create and
sustain improvement in nursing homes in need of improving their overall quality of care (as
measured by the OIQ) and in important clinical outcomes of pressure ulcers and weight loss.
The intervention of monthly on-site consultations by nurses with graduate education in
gerontological nursing is an effective method to help nursing homes improve clinical care
and sustain it beyond limited interventions previously tested.10,29,43,101,14

While staffing and staff mix remained similar in the intervention and control groups, as was
anticipated, so did staff retention, organizational working conditions, direct and total costs,
these were anticipated to improve. Cost efficiencies were anticipated to result from the
improvement in care quality. However, the comprehensive multilevel intervention was not
sufficient to result in the anticipated organizational improvements in cost efficiencies, staff
retention, or organizational working conditions. It is likely that for homes needing to
improve quality of care, expecting them to be able to address not only quality of care but
also the broader organizational improvements requires more intensive intervention.
Administrative interventions such as intensive management education and coaching may be
needed in combination with on-site monthly consultations focused on care improvement and
team processes. Such a combination may require more frequent consultation or a
combination of distance-mediated and on-site assistance to be a cost effective approach to
improvement. One such combination has been pilot tested in a clinical intervention to
improve incontinence and has demonstrated to be effective and low cost in facilitating
improvement.102

There are some possible explanations for the lack of cost efficiency gains in the intervention
facilities. During the two year intervention, despite recruitment procedures that included
owners and administrators who agreed to keep leadership stable for the duration, there was
50% more DON turnover and 38% more administrator turnover in intervention facilities
than control. With leadership turnover, business operations can falter, leading to uncertainty
about “who will be the leader? And how will the new leader affect my job?” Uncertainty
may cause employees within the organization to consider job changes that they might not
normally consider; uncertainty may affect employee performance and may lead to increased
operating costs. With increased leadership turnover in the intervention facilities, any
potential cost efficiencies gained from the improvement in quality of care appears to have
been washed away by increased turnover and resulting increased costs.

Other researchers have found similar increases in costs with leadership turnover.94 Also,
direct care staff and administrator turnover is associated with a negative effect on quality of
care.103 Similarly, turnover of less than 30% for RNs, 50% for LPNs, and 40% for CNAs
could be targets to improve quality of care to residents.104 Staff retention, not turnover, for
these categories of direct care staff were measured in our randomized study. Turnover of
NHAs and DONs were calculated and revealed considerably higher rates in three of the four
leadership groups in our randomized study (intervention group DON 150% and NHA 66%;
control group DON 100% and NHA 28%, as in Table 5). It is likely that facilities in our
randomized study were not attaining the low turnover targets recommended by Castle and
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colleagues for the clinical staff, since leadership turnover was so high. With leadership
turnover and direct care staff turnover likely above these targets, costs efficiencies were not
able to be attained.

From another cost perspective, ownership changes have been found to increase per patient
day facility costs, but not result in increased spending for direct patient care.105 These
results counter our cost findings of reduced total costs and no increase in direct care costs in
control facilities that experienced nearly twice the ownership changes than the intervention
facilities.

Importantly, improving quality of care does not have to cost more. This finding confirms
other research with similar results.106,76–78 It is prudent to question the cost/benefit of
enhancing quality or spending additional scarce resources to enhance quality of care. While
it was anticipated that there would be cost savings with improved care processes and
improved quality of care, based on our preliminary work,76,77 that was not the case for this
randomized sample of nursing homes needing improvement. Prior studies addressed random
samples of a complete population of nursing homes, including the full range of care quality
as measured by their facility MDS quality indicators (excellent performance percentile
scores through poor performance scores). It may be in the sample of nursing homes needing
improvement, cost efficiencies gained from quality of care improvements are hidden within
other organizational inefficiencies. Additional analyses are needed to discern these
apparently complex relationships in homes needing improvement. To achieve the benefits of
improved staff retention and cost efficiencies that have been measured as associated with
quality improvement, perhaps a more targeted ownership and leadership intervention is
needed. This would likely involve all staff in decision-making107,108 but be more leadership
focused to assure follow through; however, it would also have to target improving
leadership retention to be effective.

Better leadership retention likely has a positive impact on quality. Recently, a significant
relationship was measured between leadership turnover and quality indicators of pain,
pressure ulcers, and physical restraint use.109 The limited effect of improvement in quality
indicators in this randomized study may have been adversely affected by the excessive
leadership turnover experienced in the intervention facilities. Future research needs to focus
on leadership retention strategies.

Shifting organizational working conditions, a closely linked concept to organizational
culture, may be more difficult than was hypothesized, also an important finding. Both
intervention and control facilities had remarkably stable perspectives within their facilities.
While the measure used in this study has had widespread use and has measured a full range
of quality of care,110,98,100,99 it has not been used in a longitudinal study to date to measure
employee perspectives in changes in organizational working conditions. In a study designed
to change the philosophy of care for nursing assistants from traditional care to restorative
care,111 there are promising significant results in 12 nursing homes following a 12 month
intervention with a research project RN on-site supporting the follow through of the
intervention. In an 18 month coaching intervention in 9 nursing homes to promote culture
change, some facilities made excellent progress, some moderate and others minimal.112 As
other researchers have pointed out, further study about the effect of culture and interventions
to promote it is clearly needed.113,114

This randomized control study has limitations to consider when interpreting results. The
study was limited to one state within a three-hour, one-way driving radius. While the area
included both rural and urban facilities, increasing generalizability, a multi-state study may
have produced different results. The sample was from facilities in need of improving quality
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of care as measured by MDS quality indicators. (Recall 356 total facilities were within the
driving radius and 155 were qualified as in need of improvement from which to sample).
Although there is significant research using quality indicators for measurement of care
quality, the data must be acknowledged as collected by facility staff and some government
reports have recommended steps to improve accuracy.115 This was the first study in nursing
homes to undertake a bundled multilevel intervention targeted to improving care delivery
and cost outcomes. Not only did the research plan undertake a complex intervention, but it
also attempted to apply it in a sample of nursing homes in need of improvement. The results
of the study have to be interpreted for homes in need of improvement, not generalized to the
full range of nursing homes that would include those providing better quality of care.

Helping facilities in need of improvement is a daunting task. Quality is multidimensional
and the solutions to help facilities in need of improvement are also multidimensional. Where
to start? Focus at the bedside to improve care processes? Focus on leadership to help them
improve working conditions to retain staff? Focus on ownership to involve them in investing
in leadership development, staff retention, cost efficiencies, care-delivery systems? A
question that arose during our study was how hard to push leadership participating in the
study to improve? Research staff struggle to maintain enrollment in the study to achieve
sample size for managing effect measurement. Sometimes this makes study staff
uncomfortable as they attempt to expand the participating leaders skills in group
management or using the tools planned in the intervention. Study staff have questioned if
their presence in some facilities actually sparked or enabled some leadership turnover. This
could have been an unintended consequence of the intervention in homes needing
improvement.

There are major policy implications from this study. Although some quality of care
improvement occurred in the group of nursing homes needing improvement, should state
and federal resources be devoted help to these facilities improve? Are there initial steps that
should be taken first, such as stabilizing leadership then some intensive leadership coaching
about staffing, care delivery, and business practices, before embarking on quality
improvement initiatives? Should there be regulatory or reimbursement incentives for
facilities with stable leadership? Should there be penalties for facilities or corporations with
excessive leadership changes? What about stratifying quality improvement and regulatory
approaches so that high performing facilities are expected to measurably perform and
exceed the regulations and receive incentives for such performance? When nursing homes
are consistently performing poorly, what remedial actions are needed and where should
efforts begin to demand consistent improvement?

A comprehensive multilevel intervention was tested to build organizational capacity to
create and sustain improvement in quality of care and subsequently improve resident
outcomes in nursing homes in need of improvement. From the quantitative analysis of this
randomized trial, we have learned that helping some facilities in need of improvement to
actually improve care quality and improve some resident outcomes can be done effectively,
while not increasing staffing and costs of care. While this was achieved many questions
remain. Future research should focus on strategies for leadership skill improvement and
retention in leadership positions; retention of nursing home staff, particularly direct care
staff; involvement of direct care staff in decision-making about their work and care
processes; and importantly, the needs and wants of the long term care consumers.

Acknowledgments
Evaluation activities were supported by the National Institute for Nursing Research (NINR) of the National
Institutes of Health (NIH) 5 R01 NR009040-05. Opinions are those of the authors and do not necessarily represent
NINR. The research team gratefully acknowledges the research nurses, De Minner and Margie Diekemper for their

Rantz et al. Page 13

J Am Med Dir Assoc. Author manuscript; available in PMC 2012 June 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



work and dedication to the nursing homes. We express our gratitude to Jessica Mueller for her amazing data base
and project management skills. We also acknowledge the staff and leaders of the nursing home participants; they
are truly committed to improving care delivery and quality of services to older people.

Appendix 1

Stakeholder Participation, Key Intervention Components, and Reinforcement Processes for
the Intervention

Stakeholders' Participation for the Intervention

Theoretical
Models

Owners Nursing leaders
and facility
administrators

Direct-care
staff of the
facilities

Project staff

Key Components of the Intervention

Intervention
Model

Consistent
nursing and
administrative
leadership

Agree to provide
consistent nursing
and administrative
leadership; adopt
the elements of
change (EC) into
their management
practices

Agree to actively
provide consistent
leadership; adopt
EC into their
management
practices

Reinforce with
owners and staff that
consistent leadership
is essential as is
continuous adaptive
change

Team/group
focus

Actively support
the use of team
and group
processes for
decisions affecting
resident care;
actively use EC in
management
practices

Actively use team
and group
processes for
decisions affecting
resident care;
actively use EC in
management
practices

Actively
participate in
team and group
processes for
decisions
affecting
resident care;
actively use EC

Teach use of team,
group, and change
processes to
administrative and
direct-care staff.
Reinforce benefits of
using team, group,
and change process.

Active quality-
improvement
(QI) program

Actively support the
use of a quality-
improvement
program

Actively use a
quality-
improvement
program and
involve direct-care
staff in the QI
activities

Actively
participate in the
quality-
improvement
activities
(problem
identification,
data collection,
interpretation,
and planned
changes)

Teach quality-
improvement
techniques.
Assist with designing
quality-improvement
activities.
Reinforce benefits of
QI. Reinforce the use
of change process

Systems to
support the
basics of care

Actively support
and encourage
staff to focus on
performing care
basics (ambulation,
nutrition and
hydration, toileting
and bowel
regularity,
preventing skin
breakdown, and
managing pain).

Actively support
and encourage
direct-care staff to
focus on
performing care
basics; reinforce
the use of systems
of care that
promote
performing care
basics

Adopt systems
of care that help
them focus on
performing care
basics and
consistently use
the systems of
care to perform
care basics

Teach about the
systems of care to
perform care basics.
Help the staff
implement the
systems of care.
Reinforce use of
systems of care to
perform care basics.
Reinforce use of
change process and
anchoring changes in
systems of care

Reinforcement Processes for the Intervention

Elements of
Change (EC)
Model

Establish a
sense of urgency
Create the
guiding coalition

Actively support
all staff to
participate in
educational

Participate in and
actively support all
staff to participate in
baseline educational

Participate in
baseline
educational
program about

Conduct baseline
educational program
about QI, EC, teams,
and basics of care
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Stakeholders' Participation for the Intervention

Theoretical
Models

Owners Nursing leaders
and facility
administrators

Direct-care
staff of the
facilities

Project staff

Develop a vision
and strategy
Communicate
the change
vision

program about
QI, EC, and
basics of care
processes

program about QI,
EC, teams, and
basics of care
processes

QI, EC, teams,
and basics of
care processes

processes

Create the
guiding coalition
Communicate
the change
vision
Empower broad-
based action

Actively support
staff participation
in the on-site
monthly QI
consultations;
provide feedback
on progress

Actively support staff
to participate in on-
site monthly QI
consultations tailored
to each site and the
projects they decide
to do; use EC to
support and
encourage using
team process

Participate in on-
site monthly QI
consultations
tailored to each
site and the
projects they
decide to do,
learn to use QI,
team process
and EC

Provide on-site
monthly QI
consultations tailored
to each site and the
projects they decide
to do; assist staff to
learn team process
for decision-making
and how to use EC
effectively; provide
feedback on progress

Generate short-
term wins
Consolidate
gains and
produce more
change
Anchor new
approaches in
the culture

Encourage staff
to focus on the
basics of care;
provide feedback
on progress

Actively support staff
to devote time to
build the systems of
care for getting the
basics of care
accomplished; use
EC to support and
encourage team
process

Implement the
systems of care
to support
getting the
basics of care
accomplished

Assist staff to learn
how to implement
systems of care to get
the basics of care
accomplished;
provide feedback on
progress

Establish a
sense of urgency
Develop a vision
and strategy

Participate in and
encourage administrative
staff to participate
in monthly
telephone
support; provide
feedback on
progress

Discuss progress
regarding the quality-
improvement
program, use of
group process and
EC, and the focus on
basics of care

Make monthly
telephone calls to
owners and
administrative staff to
provide feedback
about progress with
QI, EC, and focus on
the basics of care;
provide feedback
about baseline
organizational
measure (CVF) and
how to use results;
answer questions
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Figure 1.
Elements of Change (EC) (adapted from Kotter)
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Table 2

Significance Levels for Testing Group Differences in Observable Indicators of Quality (OIQ) Change Scores
from Baseline through Study End

Scale and Number of Items () Possible Score Range Raw p-value FDR p-value

Process Subscales 0.050 0.172

 Care (6) 6–30 0.002 0.022 *

 Communication (6) 6–30 0.052 0.172

 Grooming (2) 2–10 0.434 0.483

 Environment-Access (4) 4–20 0.495 0.496

 Homelike (5) 5–25 0.275 0.393

Structure Subscales 0.122 0.243

 Environment-Basics (5) 5–25 0.435 0.483

 Odor (1) 2–10 0.086 0.215

Total (30) 30–150 0.173 0.289
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