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Abstract
Purpose of the Study: Person-centered care (PCC) is intended to improve nursing home residents’ quality of life, but the
closer bonds it engenders between residents and staff may also facilitate improvements to residents’ clinical health. Findings
on whether adoption ameliorates resident clinical outcomes are conflicting, with some evidence of harm as well as benefit.
To provide clearer evidence, the present study made use of Kansas’ PEAK 2.0 Medicaid pay-for-performance (P4P) program, which incents the adoption of PCC. The program is distinctive in training facilities’ staff on adopting PCC through
a series of well-defined stages and providing regular feedback about their progress.
Design and Methods: A retrospective cohort study was performed with 349 Kansas facilities spread across several
well-defined PCC adoption stages, ranging from nonadoption to comprehensive adoption. The outcomes were thirteen
2014–2016 Nursing Home Compare long-stay resident clinical measures and a composite measure incorporating only
nonimputed data for those 13 outcomes. Observed facility demographic differences were controlled for with propensity score adjustment. Treatment effect analyses were run with each outcome, with the predictor variable of program
stage.
Results: Seven of the 13 clinical measures plus the composite measure indicated better health for residents in homes at
higher program stages, relative to those in nonparticipating homes, including a 49% lower prevalence of major depressive
symptoms in strongly adopting facilities.
Implications: The findings suggest that greater PCC adoption through PEAK participation is associated with better quality
of care. Policymakers in other states may want to consider implementing a program modeled on PEAK 2.0.

Translational Significance: Unlike most other studies of person-centered care, or culture change, and payfor-performance programs, this study found evidence of major health benefits for residents, including a 49%
lower prevalence in major depressive symptoms in facilities most strongly participating in the program.

Keywords: Culture change, Value-based purchasing, Nursing homes

1
© The Author(s) 2018. Published by Oxford University Press on behalf of The Gerontological Society of America.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs licence (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any medium, provided the original work is not altered or transformed in any way,
and that the work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Downloaded from https://academic.oup.com/innovateage/article-abstract/2/3/igy033/5257799 by Kansas State University Libraries user on 02 January 2019

Original Research Article

2

Culture Change and Quality of Care
The culture change movement aims to deconstruct the medical model for nursing homes (White-Chu, Graves, Godfrey,
Bonner, & Sloane, 2009), replacing it with a more homelike
atmosphere in which nursing home operations are centered
around the needs and desires of individual residents. Its
main tenets are to make resident choices and preferences
guide all aspects of daily life; to ensure that residents, staff
members, families, and the broader community develop
close bonds; to make the nursing home environment more
like the homes residents used to live in as opposed to a
hospital; and to empower frontline staff members to fulfill
residents’ needs while also having opportunities to advance
in their careers; and finally, to continually improve the
quality of care with the use of quality measures (Koren,
2010). “Culture change” is often used synonymously with
“person-centered care” (PCC), as it will be here.
The evidence on whether adopting PCC improves resident clinical outcomes is mixed. Most previous studies of
PCC had very small sample sizes or suffered from other
serious methodological limitations and were collectively
given a “D” grade in a recent systematic review (Shier,
Khodyakov, Cohen, Zimmerman, & Saliba, 2014). The few
moderate- to large-scale studies that have been performed
have revealed either scant evidence of clinical improvements (Grabowski et al., 2014; Stone et al., 2002; Sullivan,

Shwartz, Stolzmann, Afable, & Burgess, 2018) or modest
benefits to resident health (Afendulis et al., 2016; Miller,
Lepore, Lima, Shield, & Tyler, 2014). For example, Sullivan
and colleagues (2018) conducted a large, longitudinal study
of the clinical effects of the Veterans’ Administration’s initiative to adopt PCC at all its nursing facilities, examining
potential changes to a composite measure of health status
incorporating numerous MDS 3.0 measures. They found
no effect of adopting PCC on resident health overall and a
weakly negative effect of it in the first seven quarters after
adoption began. Similarly, although Grabowski and colleagues (2014) found a slight reduction in survey health
deficiencies in nationally recognized PCC-adopting facilities compared with matched facilities that were not known
to be strong adopters, they found no other evidence of
clinical benefits. In contrast, some other studies have found
modest benefits, such as Miller and colleagues (2014) who
demonstrated that facilities thoroughly as opposed to partially adopting culture change experienced several clinical
improvements. But as with Sullivan and colleagues (2018),
Miller and colleagues (2014) also found evidence of
harm—increases in urinary tract infections and hospitalizations—although only in the comparison group of partially
adopting homes.
It is difficult to draw conclusions from these studies for a number of reasons beyond the mixed evidence
itself. For instance, some studies’ control groups included
facilities without any measurement of their adoption levels
(Grabowski et al., 2014) or employed a comparison group
of homes spread across a wide range of partial adoption
stages (Miller et al., 2014), potentially reducing the studies’ sensitivity to effects of specific levels and areas of adoption. This is important because only 13% of U.S. facilities
are thorough adopters, whereas 74% of U.S. facilities are
spread along the vast continuum of partial adoption (Miller,
Looze, Shield et al., 2014). Furthermore, the degree of PCC
adoption was often not objectively determined. In the study
by Sullivan and colleagues (2018), for example, facility
administrators’ judgments of PCC adoption were employed,
as reflected in their Artifacts of Culture Change scores. This
is a significant limitation because some members of facility administration, particularly directors of nursing, tend
to over-report the extent of culture change adoption (Tyler
et al., 2011), and adoption tends to be irregular, being tailored to each facility (Zimmerman et al., 2016).

P4P Programs and Quality of Care
To improve clinical quality, many states have turned
to pay-for-performance (P4P) programs (Arling et al.,
2009; Briesacher, Field, Baril, & Gurwitz, 2009; Weissert
& Frederick, 2013; Werner, Konetzka, & Polsky, 2013).
These programs are designed to reward quality of care,
and they have long held the promise of improving health
outcomes while lowering costs. Nursing homes should be
an especially good target of P4P mechanisms because of
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In a landmark mixed-method study in the early 1980s,
U.S. nursing home residents emphasized that quality of
care and quality of life were inextricably linked and that
they considered both to be woefully deficient (Koren,
2010). Despite a long series of regulatory reforms over the
past three decades, improving resident care in U.S. nursing homes has remained a vexing issue (Government
Accountability Office, 2005). As the deficits became more
widely acknowledged, several extraregulatory movements
and initiatives emerged, including the “culture change”
movement and the deployment of pay-for-performance
(P4P) programs for nursing homes. The nursing home culture change movement aims primarily to improve residents’
quality of life while not diminishing the quality of the care,
whereas various nursing home P4P programs, typically
funded by Medicaid, have targeted quality of life, quality
of care, and other dimensions of nursing home operations
(Arling, Job, & Cooke, 2009; Stone, Bryant, & Barbarotta,
2009; Weissert & Frederick, 2013). Recent reviews and
large-scale studies suggest that some of these efforts have
begun to improve residents’ quality of life (Kim & Park,
2017) and satisfaction with their nursing homes (Poey
et al., 2017). However, it remains unclear whether either
culture change or P4P programs consistently improve residents’ quality of care. The present study examines whether
a current P4P program in the state of Kansas that incents
culture change adoption is associated with improved quality of care.
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1. not be designed with the assumption that facilities have
the infrastructure and expertise to succeed in quality
improvement on their own, and instead, incorporate
training and guidance on this process;
2. provide regular feedback on facilities’ progress in
achieving the targeted outcomes;
3. include an incentive structure that is easy for facility
leadership and managers to understand; and
4. include substantial financial incentives (Green, 2013).

The PEAK 2.0 Program Incenting PCC Adoption in
Kansas Nursing Homes
The Promoting Excellent Alternatives in Kansas (PEAK 2.0)
program is a state program that has incorporated recommendations from the NHVBP program and several other
studies of P4P programs (e.g., Arling et al., 2009). Nursing
homes are rigid organizations that typically resist change
(Rahman, Applebaum, Schnelle, & Simmons, 2012), and
PEAK’s design also accords with recommendations for promoting innovation in such organizations (Rogers, 2003).
Founded in 2012, PEAK 2.0 incents the adoption of PCC
rather than directly incenting the improvement of clinical
quality. It provides participants with explicit training on

best practices for implementing PCC, standardized definitions, structured education and training, objective and
regular feedback on progress, and a sizable and straightforward, escalating Medicaid incentive that is tied to six
graduated levels of PCC adoption. The program facilitates
PCC implementation in four major areas: resident choice,
homelike environment, meaningful life, and staff empowerment (Doll, Cornelison, Rath, & Syme, 2017).
These four domains are broken down into 12 cores that
homes may address across their participation the program
(see Supplementary Figure 1).
Each of these 12 cores addresses a unique aspect of
PCC and is subsequently broken down into supporting
practices. For instance, the food core, which falls under
the Resident Choice domain, includes three supporting
practices: what to eat, when to eat, and where to eat.
Expected outcomes in the food core include, but are not
limited to, items such as resident input in menu development, enhanced dining options, expanded meal times,
and food availability 24/7 (Doll et al., 2017, 309).

PEAK levels for each home are determined objectively each
year by in-person or video-conferenced evaluations conducted by program staff. The program incents and trains
participants on both the processes needed to achieve PCC
in all areas of nursing home operations and the actual content areas of PCC, starting with a year of structured education, training, and strategic planning at what is called
the Foundation Level. Homes at Level 1 strive to implement PCC in the first four cores they select during the
Foundation year. Homes at Level 2 work to implement PCC
in the remaining eight program cores, and homes at Levels
3–5 sustain adoption of PCC in all 12 program cores. The
Medicaid incentive ranges from $0.50 per Medicaid resident
per day for Foundation and Level 1 facilities to $4.00 per
Medicaid resident per day for Level 5 facilities. (For more
information on the PEAK program, see Doll and colleagues
(2017) and visit http://www.kdads.ks.gov/commissions/
survey-certification-and-credentialing-commission/peak.)

Conceptual Model
Although the chief aim of both the nursing home culture
change movement and PEAK is to improve residents’ quality of life (Burack, Weiner, Reinhardt, & Annunziato, 2012;
Koren, 2010), they may also improve the quality of care,
similar to arguments made by Grabowski and colleagues
(2014). The adoption of PCC practices such as consistent
assignment of staff to residents and other means of fostering close resident–staff relationships should lead to more
attentive care. It should also result in greater empowerment
of elders to communicate about their health status, which
might additionally improve health outcomes.
Some outcomes might be expected to improve more than
others under the adoption of PCC practices. For example,
clinical depression might be diagnosed more promptly and

Downloaded from https://academic.oup.com/innovateage/article-abstract/2/3/igy033/5257799 by Kansas State University Libraries user on 02 January 2019

their low operating margins, their chronically ill population, and their performance of many routine tasks amenable to regular measurement and evaluation (Weissert &
Frederick, 2013).
But as with P4P programs in other areas of health care
(e.g., Emmert, Eijkenaar, Kemter, Esslinger, & Schoffski,
2012; Markovitz & Ryan, 2016; Mendelson et al., 2017),
few nursing home P4P programs have realized their promise. Werner and colleagues (2013) analyzed nursing home
clinical outcomes in eight states with P4P programs incenting improvements to the quality of care, comparing their
outcomes to those in states without such programs. They
found approximately 5% reductions in the prevalence of
pressure ulcers, the use of physical restraints, and residents reporting moderate to severe pain. However, they
also found significantly worse performance in the areas of
excessive weight loss, the use of indwelling catheters, and
survey deficiencies (Werner et al., 2013)—as many deleterious outcomes as beneficial ones. Systematic reviews and
meta-analyses of nursing home P4P programs have found
similarly mixed and unimpressive results (Briesacher et al.,
2009; Weissert & Frederick, 2013).
The Centers for Medicare and Medicaid Services (CMS)
recently undertook the largest nursing home P4P (or valuebased purchasing) quantitative experiment attempted in the
United States, the Nursing Home Value-Based Purchasing
(NHVBP) demonstration, finding little evidence that it
improved resident health, some evidence that it harmed
residents, and no evidence that it lowered costs (Grabowski
et al., 2017). A qualitative analysis of factors underpinning
the results led to recommendations that to succeed, P4P
programs should
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Quantifying PEAK 2.0’s Impact
To investigate these possibilities, a retrospective cohort
study was conducted of the effects of the program on facility-level, resident Nursing Home Compare health outcomes
that included all certified facilities in Kansas during the
PEAK 2.0 program years of 2014–2015 and 2015–2016. It
was hypothesized that participation in the PEAK program,
especially at higher stages, would be associated with better clinical outcomes overall, relative to nonparticipating
facilities. The outcome measures for the study came from
Nursing Home Compare. Because some outcomes were
missing data, the hypothesis was investigated in two ways:
(1) with separate analyses for each of the 13 outcome measures after imputation of missing data had taken place, and
(2) with an analysis of a composite measure constructed
only from extant (nonimputed) data from the 13 outcomes,
with the composite analysis serving as a sensitivity analysis.

Method
The approach to this study entailed constructing a data
set of covariates, outcomes, and the critical predictor variable Stage for each of the two program years studied. For
the main analyses, multivariate imputation was performed
with the covariates for each year, followed by the estimation of propensity scores with multinomial logistic regression for each facility each of the two studied program years,
to control for all observed differences across homes at different stages. Finally, inverse probability-weighted, average
treatment effect models were used to test for associations
between program stage and each of the 13 resident health
measures. For the sensitivity analysis, a composite measure
was constructed using only nonimputed data for all 13 outcomes (important because the sentence just above refers to
using imputed data), and an inverse probability-weighted
treatment effect analysis of the relationship between program stage and the composite measure was performed.

Data sets
The data sets were derived from data from the Kansas
Department of Aging and Disability Services (PEAK program data), CMS’s Nursing Home Compare, CASPER
survey reports, and the 2010 U.S. Census. The data sets
included 349 certified Kansas nursing homes in existence
both years serving approximately 18,230 residents. All
data were at the facility level.

Variables
The predictor variable program stage (henceforth “Stage”)
was created as follows:
•• Stage 0: Nonparticipating.
•• Stage 1: Participating at the Foundation Level (undergoing structured education and training).
•• Stage 2: Participating at Level 1 (adopting PCC in four
program areas). A typical Stage 2 home was beginning
to implement changes, often starting with cores from the
Resident Choice domain such as Food.
•• Stage 3: Participating at Level 2 (adopting PCC in 8-12
program cores) through Level 5 (Levels 3-5 were sustaining PCC adoption across all 12 program cores).
The number of facilities at Levels 3–5 was small (N = 9
in 2014–2015 and N = 10 in 2015–2016), and they differed considerably from homes at other levels demographically. In initial treatment effect models run with Levels 3–5
comprising their own stage, it was not possible to achieve
a satisfactory balance of covariates. Thus, homes at Levels
3–5 were combined with homes at Level 2 (strong partial
adopters) to make a larger Stage 3 group.
A set of potential confounder variables (Table 1) was
chosen because they had previously been shown to distinguish culture change adopters from nonadopters and to be
associated with nursing home quality of care (as discussed
at length in Hermer et al., 2017). They were included in all
analysis models as potential confounders.
The outcomes for the main analyses included all 13
Nursing Home Compare measures for long-stay residents
and a description of each is presented in Table 2. The
Nursing Home Compare data are derived from CMS’s
Minimum Dataset 3.0. For the composite analysis, a single
combined measure was derived from the 13 Nursing Home
Compare outcomes (see Data Preparation).

Data Preparation
As can be seen in Supplementary Tables 1 and 2, there was
a small amount of missing data for the covariates and a
considerable amount of missing data for the outcomes,
mostly deriving from facilities’ having too small a denominator for a given measure, which typically correlates with
facility size. Thus, for the main analyses, single multivariate imputation using chained equations in R (van Buuren
& Groothuis-Oudshourn, 2010) was performed to prevent
the loss of observations during these analyses due to missing outcome or covariate data. Next, propensity scores
were generated from covariate data for performing propensity score adjustment, estimated with multinomial logistic
regression. See Supplemental Material for more details on
these procedures.
For the sensitivity analysis, a composite measure was
constructed from nonimputed data only from all 13 outcomes. This measure was z-score-based. For more information on its construction, see Supplementary Material.
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treated more aggressively and effectively. However, the
thorough adoption of resident choice might result in putative harms as well. Facilities at high program stages might
exhibit lower rates of influenza or pneumococcal vaccinations because residents are given the choice to reject them,
for instance, or they might experience more falls because
they feel empowered to move throughout the facility.

Innovation in Aging, 2018, Vol. 2, No. 3

5

Table 1. Study Covariates Considered to Be Potential Confounders
Source

Description

Profit status
CCRC affiliation
Chain ownership
Certified beds

Nursing Home Compare
Nursing Home Compare
Nursing Home Compare
Nursing Home Compare

% Occupancy
% Medicaid residents
% Private-pay/-insurance
residents
Aide HRD
LPN HRD
RN HRD
Exp. Tot. Hrs.

Nursing Home Compare
Nursing Home Compare
Nursing Home Compare

Nonprofit, for profit, or government owned (dummy-coded for analysis)
CCRC affiliated or not
Chain owned or not
Number of Medicaid, Medicare, or both types of certified beds, as a measure
of size
Number of residents divided by the number of beds × 100
% of residents whose primary payer is Medicaid
% of residents whose primary payer is not Medicaid or Medicare

HHI

Derived from CASPER survey
reports
2010 U.S. Census

Rurality

Nursing Home Compare
Nursing Home Compare
Nursing Home Compare
Nursing Home Compare

Actual aide staffing HRD
Actual LPN staffing HRD
Actual RN staffing HRD
Expected total aide, LPN, and RN HRD given case mix index (as in Hermer
et al., 2017)
County-based measure of market concentration, ranging from 0 = perfectly
competitive to 1 = completely monopolized
Percentage, ranging from lower to higher population density

Note: CCRC: Continuing Care Retirement Community (LifePlan community); Exp. Tot. Hrs. = expected total hours of RN, LPN, and aide staffing given facilities’
case mix (as a proxy for case-mix index); HHI = Herfindahl–Hirschman Index; HRD = hours per resident day; LPN = licensed practical nurse; RN = registered
nurse.

Table 2. Long-Stay Resident Outcome Measures from Nursing Home Compare Used in the Study (RTI, 2014) and the
Composite Outcome Measure Created from Them
Outcome Variable

Description

Pressure ulcers in high-risk
residents
Physical restraint use
Major depressive symptoms

% of residents with impaired bed mobility or who are malnourished with stages II–IV or unstageable
pressure ulcers during the reporting period
% of residents physically restrained on a daily basis
% of residents feeling depressed or hopeless, and/or feeling little interest in doing things half or more of
the days in the last 2 weeks, or whose total severity score indicates major depression
% of residents on antipsychotics during the current assessment period who did not have a diagnosis of
schizophrenia, Tourette’s syndrome, or Huntington’s disease
% of residents with an indwelling catheter in the last 7 days
% of residents with a urinary tract infection in the last 30 days
% of residents experiencing one or more incontinent episode among residents with few transferring or
other mobility issues
% of residents who had a weight loss of 5% or more in the last month or 10% or more in the last two
quarters who were not on a physician-prescribed weight loss regimen
% of residents whose need for help with ADLs has increased over the last reporting period
% of residents reporting either (1) almost constant or frequent moderate to severe pain in the last 5 days
or (2) any very severe/horrible pain in the last 5 days
% of residents experiencing one or more falls with major injury in current reporting or look-back period
% of residents who medically appropriately received pneumococcal vaccinations during the last
12 months
% of residents medically appropriately given the influenza vaccination during the most recent influenza
season
z-score-based measure created from the above 13 outcomes

Antipsychotic use
Indwelling catheter use
Urinary tract infections
Incontinent episodes in low-risk
residents
Excessive weight loss
Increased loss of ADLs
Moderate to severe pain
Falls with major injury
Pneumococcal vaccinations
Influenza vaccinations
Composite measure

Note: ADLs = activities of daily living. All the individual resident outcome measures were prevalence rates.

Analyses
Analyses were conducted using Stata v.15 (StataCorp,
College Station, TX). First, to examine whether facilities exhibited any demographic differences as a function
of program stage, chi-square or Fisher’s exact tests were

performed on categorical data and one-way ANOVAs were
performed on continuous data.
Next, to conduct the main analyses and the composite
analysis to test the hypothesis that better clinical outcomes
(either taken separately or in composite form) would be
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The relationship of the outcomes observed in the actual
experiment to Y1 and Y0 can be expressed. If Y is the
response actually observed,
Y = Y1T + (1 – T )Y0 .
Finally, the ATE can be defined as
n
TiYi
(1 − Zi)Yi
− 1 / n∑
psi
i =1
i = 1 (1 − psi)
n

τ = 1 / n∑

(Lunceford & Davidian, 2004). To see how the covariate vector X is treated in this analysis, see Lunceford and
Davidian (2004).
Each model was run on data on two program years
of cases, with a given long-stay resident clinical outcome
(or in the final analysis, the composite measure) as the
dependent variable, the corresponding inverse-probabilityweighted covariates as potential confounders, and the program facility stages as the predictor variables. There was no
Year or Year × Stage term included in the analysis because
Year and Stage were highly collinear, necessitating an analysis strategy that did not use both terms in the model. Both
years’ data were included in the analyses, however, and to
account for clustering within Year, robust clustering variance adjustment was performed.
The average treatment effect is the effect of a given level
of a treatment on all members of the study, given what was
actually observed and in light of the study’s imbalances
(StataCorp, 2017). For each model, the average treatment

effect of each higher stage compared with Stage 0 was estimated, with significance evaluated in terms of z-scores. The
potential outcome means for each treatment level, that
is, the means modeled to be observed in the randomized
and balanced study for each treatment group (StataCorp,
2017)—given what was observed in the actual study—were
also estimated.

Multiple-Test Correction
Three tests of statistical significance were conducted for
each of the 13 separate clinical outcomes and for the composite outcome, a considerable number of tests, a small
fraction of which might be falsely significant by chance.
Thus, to mitigate the risk of Type I errors, the Benjamini–
Hochberg false discovery rate (FDR) correction was
applied to each p value (Benjamini & Hochberg, 1995;
Benjamini & Yekutieli, 2001). See Supplementary Material
for more details. In the Results section where the treatment
effects analysis findings are presented, z-scores with FDRcorrected p values are provided.

Results
Table 3 presents the demographic characteristics of the
included facilities in the baseline program year of 2014–
2015. It can be seen that at baseline, and before propensity
score adjustment, homes at different program stages differed significantly in their profit status, CCRC affiliation,
chain ownership, occupancy, expected total hours of aide,
LPN and RN staffing (case-mix index) and HHI.In that program year, 318 of 349 facilities either participated in PEAK
(N = 190) or were Stage 0 nonparticipants (N = 128); the
remaining 31 facilities either withdrew from the program or
were dropped because of insufficient participation. Program
year 2015–2016 was also included in the analyses. In 2015–
2016, 328 of 349 facilities either participated (N = 234) or
were Stage 0 nonparticipants (N = 94), with 21 withdrawing or being dropped. Thus, the main analyses included 318
homes for 2014–2015 and 328 homes for 2015–2016.
Figure 1a shows the potential outcome means for
residents with clinically significant depressive symptoms
at each stage. The analysis revealed a significantly lower
prevalence of these symptoms in Stages 1–3, up to a 49%
reduction in significant depressive symptoms for Stage 3
residents compared with residents in Stage 0 (nonparticipating) facilities. The average treatment effect of Stage 1
compared with Stage 0 was significant (z = −2.80, FDRcorrected p = .0123), as were Stage 2 compared with Stage
0 (z = −5.55, FDR-corrected p = .00000) and Stage 3 compared with Stage 0 (z = −6.32, FDR-corrected p = .00000).
This outcome displayed a dose–response relationship,
with successively higher adoption stages having a lower
prevalence of residents with major depressive symptoms.
Supplementary Material contains the rest of the analysis
output from this analysis and all others.
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associated with higher stages of the PEAK 2.0 program
when compared with Stage 0, linear average treatment
effect models were run with inverse probability weighting
of covariates using the propensity scores. All potential confounders and each case’s inverse probability weight were
included in the models. A case’s weight is equal to the inverse
of the probability of the treatment they received. Treatment
effect models approximate randomization on observed
variables (StataCorp, 2017). As such, they account more
robustly for missing data than multivariate models by modeling a counterfactual control group, comprised a random
and balanced subset of individuals in the study (including
those actually receiving the control condition and those
not), and (in this study’s case) three counterfactual treatment groups, also each comprised a random and balanced
subset of individuals in the study. The analysis uses the
overlap, however small, between actual participants in different treatment groups to model what would happen in a
balanced and randomized version of the study. The overlap
is determined by the cases’ propensity scores, that is, each
case’s probability of being in the specified treatment group,
which in this study’s case was Stage 1 (though any level of
Stage could have been used).
More formally, let Y1 denote a case’s outcome if treated,
and Y0, the case’s outcome in the counterfactual untreated
condition. Then the estimate τ of the average treatment
effect (ATE) is
τ = E(Y1) – E(Y0 ).
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Table 3. Demographic Characteristics of Kansas Facilities by Program Stage (Stage 0: Nonparticipants, Stage 1: Foundation
Level, Stage 2: Level 1, Stage 3: Levels 2–5) for the Baseline Year of 2014–2015, With Covariate Associations With Stage
Stage 1

Stage 2

Stage 3

128
27%***
13%***
52%*
63 (39)
76% (18%)***
60% (38%)
35% (24%)
2.6 (0.73)
0.64 (0.32)
0.90 (0.67)
3.9 (0.49)*
0.33 (0.31)*
56% (43%)

95
39%
21%
49%
65 (30)
81% (17%)
53% (17%)
39% (18%)
2.6 (0.64)
0.58 (0.26)
0.74 (0.27)
3.8 (0.36)
0.37 (0.28)
48% (42%)

34
35%
29%
38%
72 (41)
84% (11%)
57% (19%)
31% (15%)
2.6 (0.58)
0.74 (0.61)
0.78 (0.35)
3.8 (0.22)
0.31 (0.28)
56% (43%)

61
59%
39%
41%
74 (39)
88% (9%)
53% (20%)
38% (19%)
2.8 (0.66)
0.60 (0.27)
0.78 (0.23)
3.7 (0.35)
0.22 (0.15)
59% (40%)

Notes: Exp. Tot. Hrs. = expected total hours of RN, LPN, and aide staffing given facilities’ case mix (as a proxy for case-mix index); HHI = Herfindahl–Hirschman
Index; HRD = hours per resident day; LPN = licensed practical nurse; RN = registered nurse. Percentages in the table represent the percentages of ones that facilities had for covariates with dummy coding.
*p < .05. ***p < .005.

Figure 1b presents the potential outcomes means for
catheter use. Residents in Stage 1 facilities had a marginally
lower prevalence than Stage 0 residents of indwelling catheters (z = −2.01, FDR-corrected p = .08), and their prevalence was significantly lower in residents of Stage 2 and
Stage 3 facilities (respectively, z = −7.07, FDR-corrected
p = .00000 and z = −3.92, p = .00000). This outcome also
displayed an approximate dose−response relationship.
Figure 1c shows the potential outcomes means for highrisk residents with pressure ulcers. Their prevalence was not
lower in Stage 1 residents compared with Stage 0 residents
(z = −1.11, FDR-corrected p = .1.53). However, the prevalence of residents with pressure sores was significantly lower
in Stage 2 and Stage 3 facilities compared with Stage 0
facilities (respectively, z = −11.89, p = .00000 and z = −10.9,
p = .00000). This outcome also displayed an approximate
dose–response relationship with PEAK adoption stages.
Figure 1d shows the potential outcomes means for residents being bound by physical restraints. The prevalence of
restraint use was lower in Stage 1 facilities compared with
Stage 0 facilities (z = −3.86, FDR-corrected p = .00000), as it
was in Stage 3 facilities (respectively, z = 8.78, FDR-corrected
p = .00000). Stage 2 facilities, however, did not differ in
their use of physical restraints (z = −1.11, FDR-corrected
p = .153). This outcome displayed a rough dose−response
relationship with the exception of the Stage 2 results.
Figure 2a and b show the respective potential outcome
means for residents receiving timely pneumococcal and
influenza vaccinations. For pneumococcal vaccinations,
compared with Stage 0 residents, those in Stage 3 homes
were much more likely to have received timely vaccinations
(z = 26.1 and FDR-corrected p = .00000); in contrast, Stage
1 and Stage 2 residents did not differ significantly from

Stage 0 residents (z = 1.74, FDR-corrected p = .1479, and
z = −0.33, FDR-corrected p = .94). For influenza vaccinations, compared with residents in Stage 0 homes, residents
in Stage 2 facilities were much likelier to have received
them (z = 3.62, FDR-corrected p = .00000). Those in Stage
1 and Stage 3 facilities, however, did not differ from those
in Stage 0 homes (z = 1.72, FDR-corrected p = .15 and
z = 0.53, FDR-corrected p = .63). These outcomes may not
have displayed a dose−response relationship with Stage
because some homes may have given elders a choice to
reject the vaccinations.
Figure 2c shows the respective potential outcome means
for residents reporting moderate to severe pain. The prevalence of this complaint was lower in Stage 2 facilities
compared with Stage 0 homes (z = −2.41, FDR-corrected
p = .037). Those in Stage 1 and Stage 3 homes, however,
were no less likely than those in Stage 0 homes to report
this (respectively, z = −1.35, p =.152, and z = 0.21, p = .96).
It is unclear why there was no semblance of a dose-response
relationship with Stage.
In addition to the abovementioned findings of better clinical outcomes in higher-stage facilities, there were
three potentially deleterious outcomes, concerning falls
with major injury, activities of daily living (ADL) losses,
and incontinent episodes in low-risk residents. As depicted
in Figure 3a, residents in Stage 1 facilities fell more often
than those in Stage 0 facilities (z = 9.20, p = .00000), and
those in Stage 2 homes were marginally more likely to have
a major fall (z = 1.54, FDR-corrected p = .0756). Stage 3
residents, however, were no more likely than Stage 0 residents to experience a major fall (z = 1.04, FDR-corrected
p = .42). Furthermore, ADL losses were greater among residents in all three higher-stage homes compared with Stage 0
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Figure 1. Potential outcome means by Stage for proportions of residents with major depressive symptoms (a), an indwelling catheter
(b), pressure ulcers (c), and physical restraints (d), by program stage.
Asterisks denote significance of average treatment effects of higher
stages relative to Stage 0, as reported in the text. *False discovery rate
(FDR) corrected p < .05 and ****FDR p < .0001.

residents (respectively, z = 7.05, FDR-corrected p = .00000;
z = 3.52, FDR-corrected p = .00000; and z = 4.05, FDRcorrected p = .00000; Figure 3b). Finally, low-risk residents

in Stage 2 homes were more likely to lose control of their
bladder or bowels (z = 4.05, FDR-corrected p = .00000),
although those in Stage 1 and Stage 3 homes did not differ
from those in Stage 0 homes (respectively, z = 0.41, FDRcorrected p = .63 and z = 0.24, FDR-corrected p = .93;
Figure 3c).
The remaining three individual clinical measures—antipsychotic prescribing, urinary tract infections (UTIs), and
unexplained weight loss—showed no statistical relationship to PEAK program stages during the studied time.
For antipsychotic use, relative to Stage 0, Stage 1 z = 0.23
and FDR-corrected p = .94, Stage 2 z = −0.36 and FDRcorrected p = .86, and Stage 3 z = −1.09 and FDR-corrected
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Figure 2. Potential outcome means by Stage for proportions of residents receiving a timely pneumococcal vaccination (a), receiving a
timely influenza vaccination (b), and reporting moderate to severe pain
(c). Asterisks denote significance of average treatment effects of higherlevel stages relative to Stage 0, as reported in the text. **** False discovery rate (FDR)-corrected p < .0001.
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if they had data for seven or more separate outcomes either
or both program years. Supplementary Table 6 presents the
demographics of the 217 facilities satisfying this condition
in 2014–2015 and the 214 facilities satisfying this condition
in 2015–2016. As shown in Figure 4, the treatment effects
analysis of the composite measure revealed that relative to
residents in Stage 0 homes, residents in Stage 1 homes had
marginally greater overall health (as measured by the composite of 13 Nursing Home Compare outcomes; z = −1.94, FDRcorrected p = .099), whereas residents in Stage 2 and Stage 3
homes had significantly greater overall health (respectively,
z = −5.53, FDR-corrected p = .00000 and z = −2.22, FDRcorrected p = .047). With the exception of the Stage 3 results,
there was an apparent dose–response relationship between
the Stage variable and residents’ overall health.

Discussion
Despite the fact that PEAK 2.0 incents the adoption of
PCC, not clinical improvements per se, and is intended to
improve quality of life, not quality of care, the adoption
of PCC as facilitated by the program was associated with
better clinical outcomes for 7 of 13 MDS 3.0 long-stay
resident health measures. Moreover, the composite analysis
revealed better clinical outcomes at higher stages of the
program, and thus with greater PCC adoption. The gains
were clinically as well as statistically significant—suggesting practical importance for individual nursing homes and
residents—for major depressive symptoms, pressure sores,
and the use of physical restraints and indwelling catheters.
There were three findings of negative outcomes, but one
of them, falls, occurred only early in adoption and two of
them, ADL losses and incontinent episodes, had subsided
or were declining by late-stage adoption. They could have
resulted from the initial tumult that may occur as the deep
organizational change that PEAK requires is taking place.
In addition, further study is needed because the main comparisons used here were cross-sectional. Overall, however,
the finding of multiple significant improvements, present

Figure 3. Potential outcome means by Stage for proportions of residents experiencing a fall with major injury (a), residents experiencing
loss of one or more activities of daily living (ADLs; b), and low-risk residents experiencing incontinence of the bladder or bowels (c). Asterisks
denote significance of average treatment effects of higher-level stages
relative to Stage 0, as reported in the text. ****False discovery rate
(FDR)-corrected p < .0001.

Figure 4. Potential outcome means by Stage for the composite measure of overall health. Asterisks denote significance of average treatment
effects of higher-level stages relative to Stage 0, as reported in the text.
*False discovery rate (FDR)-corrected p < .05 and ****FDR p < .0001.
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p = .152. For UTIs, also relative to Stage 0, Stage 1
z = −1.53 and FDR-corrected p = .152, Stage 2 z = 1.57 and
FDR-corrected p = .15, Stage 3 z = 0.24 and FDR-corrected
p = .89. Finally, for unexplained weight loss, relative to
Stage 0, Stage 1 z = 0.17 and FDR-corrected p = .96, Stage
2 z = −0.03 and p = .99, and Stage 3 z = 0.94 and p = .455.
Regarding the composite analysis that made use only of
extant (nonimputed) outcome data, facilities were included
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when both imputed and unimputed data sets were used,
and only a few potential drawbacks suggest that PEAK
holds considerable promise as a means of improving the
quality of care for nursing home residents.

In contrast to past studies, the PEAK program allowed
the examination of the clinical correlates of adopting PCC
across well-defined, increasing levels of adoption, with
participating homes having a standardized and operationalized definition of PCC, and program levels being determined by objective, outside evaluators. This study of PCC
and clinical outcomes therefore probably had greater sensitivity than past studies to detect clinical benefits associated
with varying degrees of adoption. To the authors’ knowledge, it is the first large-scale study to find improvements
in a majority of analyzed health outcomes. It is also the
first study to the authors’ knowledge to find a clear reduction in symptoms of clinical depression, a major scourge
of nursing home life, with several major studies reporting
the prevalence of symptoms of major depression or major
depression itself at 40% or higher (e.g., Teresi et al., 2001).
Together with previous large-scale studies, patterns
regarding which health outcomes PCC adoption may
improve and which it does not more generally are beginning to emerge. For example, as with several other largescale studies (Afendulis et al., 2016; Miller, Lepore, Lima,
et al., 2014), this study found a lower prevalence of pressure ulcers in high-risk residents and in the use of physical
restraints.
The finding of a greater number of falls early in PCC
adoption merits comment as well, as it coheres with at
least two earlier studies (Chang et al., 2013; Chenoweth
et al., 2009) and the findings of a recent systematic review
(Brownie & Nancarrow, 2014). In the present study, falls
occurred far more often in Stage 1 relative to Stage 0, but
were not elevated in Stage 2 or Stage 3. This pattern along
with the results of earlier studies suggests that there is
either initial disorganization resulting from early culture
change adoption or that elders are given more freedom
early in culture change adoption without compensatory
measures to prevent falls. Either way, if nursing home management is aware of these issues they can mitigate the risk
of falls, without interfering with any newfound freedoms
that elders deserve.
The PEAK program’s higher stages’ association with
better clinical outcomes also contrasts with most studies of
nursing home P4P programs to improve quality, in which
the few observed gains were usually too small to be clinically significant and as many apparently negative effects
were found as benefits (Briesacher et al., 2009; Grabowski
et al., 2017; Weissert & Frederick, 2013; Werner et al.,
2013). Among the reasons for PEAK’s apparent success
may be its design in accordance with recommendations
made after study of failed P4P programs, including:

Policy Implications
This study of the PEAK 2.0 program has important implications for the future of nursing home policy at the federal and state levels. The recently issued Final Rule by CMS
requires the adoption of PCC in select areas, many of which
overlap with the PEAK criteria. The research findings here
support the new regulatory emphasis on PCC, but suggest
it does not go far enough.
PEAK 2.0 may be of great interest to states experimenting with value-based payment reform in their Medicaid
programs. As Congress and the federal executive branch
explore a greater role for states through block granting or
capping Medicaid, state and federal policymakers may see
the value of incorporating a P4P incentive program modeled on PEAK 2.0. State and federal surveyors and regulators should consider investing in a technical assistance
approach similar to the one used in Kansas, where a team
trains care providers and long-term care administrators
in the fundamentals of PCC. Then, over time, it should
introduce additional elements of PCC implementation and
assist providers having difficulty with one or more phases
of PCC adoption. In addition, homes should be provided
with objective feedback on their progress rather than relying on their self-assessments, which could be done by relatively inexpensive means, for example, video conferences.
Finally, policymakers should offer financial incentives that
are sizable enough to attract for-profit nursing homes, as
the Kansas program has succeeded in doing (Hermer et al.,
2017).
Although each state varies in regulatory environment
and in state agency motivation to improve resident outcomes, the guidelines for PEAK are easily adapted either
at the individual or at the state policy level. PEAK team
leaders have worked to get buy-in from state nursing home
associations, advocacy groups, and other important stakeholders, which is a key element in garnering support for
adoption of a program such as this.

Limitations
This study improved on prior studies of PCC and resident
health in several ways, but it also had several limitations.
First, although the study was technically longitudinal, its
main comparisons were cross-sectional, and further study
will be needed to determine causality between culture change
adoption at increasing PEAK stages and improved clinical
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Contributions to the Evidence Base

•• incorporation of training and guidance for facility management and staff on how to undertake quality improvement, rather than assuming they know how to do it on
their own;
•• the provision of regular feedback on facilities’ progress
on achieving targeted outcomes; and
•• the inclusion of a readily understood and substantial
financial incentive (Green, 2013).
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Summary
This large-scale study was among the very first to reveal
that a majority of nursing home resident quality indicators
were better in facilities adopting PCC, aided by the guidance of PEAK program staff and objective measures of PCC
adoption. The results suggest that when facility staff understand PCC and hold an accurate view of their progress with
implementation, PCC may markedly improve resident care.
Recently, it was also shown that higher PEAK stages were
associated with greater resident satisfaction with their quality of life and care (Poey et al., 2017). With the PEAK program’s successes, it could serve as a model for other states.
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Supplementary data are available at Innovation in Aging
online.
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