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Abstract

Background and Objectives: Nursing homes (NHs) care for 70% of Americans dying with dementia. Many consider
deaths in NHs rather than hospitals as preferable for most of these residents. NH characteristics such as staff teamwork,
communication, and other components of patient safety culture (PSC), together with state minimum NH nurse staffing
requirements, may influence location of death. We examined associations between these variables and place of death (NH/
hospital) among residents with dementia.

Research Design and Methods: Cross-sectional study of 11,957 long-stay NH residents with dementia, age 65+, who
died in NHs or hospitals shortly following discharge from one of 800 U.S. NHs in 2017. Multivariable logistic regression
systematically estimated effects of PSC on odds of in-hospital death among residents with dementia, controlling for resident,
NH, county, and state characteristics. Logistic regressions also determined moderating effects of state minimum NH nurse
staffing requirements on relationships between key PSC domains and location of death.

Results: Residents with dementia in NHs with higher PSC scores in communication openness had lower odds of in-hospital
death. This effect was stronger in NHs located in states with higher minimum NH nurse staffing requirements.

Discussion and Implications: Promoting communication openness in NHs across nursing disciplines may help avoid
unnecessary hospitalization at the end of life, and merits particular attention as NHs address nursing staff mix while adhering
to state staffing requirements. Future research to better understand unintended consequences of staffing requirements is
needed to improve end-of-life care in NHs.

Keywords: Communication, End-of-life care, State nursing home nurse staffing requirements

Background and Objectives necessity of ensuring NHs address the complex needs of
this population (Flory et al., 2004).

Place of death is an important marker of end-of-life
(EOL) care quality to patients, families, and NHs caring
for residents with dementia (Mitchell et al., 2005). The

Nursing homes (NHs) are final care settings for 70% of
Americans dying with dementia (Li et al., 2013). While
components of “good deaths” are debatable, that the ma-
jority of persons with dementia die in NHs emphasizes the
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NH is “home” for NH residents, and most individuals
prefer to die at home (Institute of Medicine, 1997). Many
dying residents with dementia experience burdensome
hospitalizations and aggressive treatments (Gozalo et al.,
2011), although comfort is often the main care goal at the
EOL (Institute of Medicine, 1997).

Improving the quality of NH care by promoting pa-
tient safety and patient safety culture (PSC) is gaining
attention from consumers, NHs, and policy makers alike
(Brauner et al., 2018). PSC is a subdomain of care quality
(Brauner et al., 2018) and emphasizes the importance of
organizational context, focusing on system-level modifi-
able care processes such as how well people work together
(i.e., teamwork), how well information about patients is
passed from one shift to another (i.e., handoffs), or the
extent that staff are able to voice opinions, suggestions,
and problems in the NH and how often ideas are valued
(i.e., communication openness). Therefore, PSC may im-
prove EOL practice patterns and outcomes (Sorra et al.,
2018; Stone et al., 2005; Temkin-Greener et al., 2016).
The Agency for Health Care Research and Quality
(AHRQ) developed a Survey on PSC for NHs (Agency
for Healthcare Research and Quality, 2012) consisting
of a number of domains including management support
for resident safety (i.e., management actively engages
with staff to promote resident safety), organizational
learning (i.e., informed changes are made to improve
resident safety), and compliance with procedures (i.e.,
staff follow procedures to keep residents safe), among
others. NH staff generally perceive PSC to be inadequate
(Bonner et al., 2008; Castle et al., 2010), which is unfor-
tunate because better NH PSC is associated with fewer
resident falls and pressure ulcers, less restraint use, broad
safety and quality of care, and reduced staff turnover
(Banaszak-Holl et al., 2017; Castle et al., 2010; Li et al.,
2019; Temkin-Greener et al., 2020; Thomas et al., 2012).

Studies have indirectly examined aspects of PSC in re-
lation to EOL care and residents with dementia. One
Canadian study examined organizational context (i.e.,
leadership, formal and informal team interaction) and
EOL care, comparing symptom burden among dying NH
residents with and without dementia; it found that resident
behavioral expressions and delirium were more prevalent
in facilities with better team leadership and interactions,
while pain, dyspnea, and urinary tract infections were
lower (Estabrooks et al., 2015). Focusing on EOL care in
U.S. NHs, one study found significant associations between
better certified nurse assistant (CNA) staff communication
and better EOL care processes (e.g., EOL assessment, care
delivery) (Zheng & Temkin-Greener, 2010), but not specif-
ically for residents with dementia. Overall, little is known
whether PSC in general and/or certain domains are asso-
ciated with where residents with dementia die. Given that
some consider location of death a key indicator of EOL
care quality (Li et al., 2013), such information is particu-
larly useful to guide practice and policy.

Implementing a culture of PSC in NHs depends on or-
ganizational structure and staffing arrangements, which
may vary by state requirements. For example, min-
imum nurse staffing requirements prompt NHs to alter
staffing arrangements to meet requirements within budget
constraints. As licensed staff earn roughly twice the hourly
wage as CNAs, studies have documented substitution
effects in NHs in states with higher staffing requirements
(e.g., fewer registered nurses [RNs] and ancillary staff,
more CNAs), with variation depending on NH Medicaid
payments and local competition for NH beds (Bowblis,
2011; Bowblis & Hyer, 2013; Chen & Grabowski, 2015).
However, increased Medicaid reimbursement is not con-
sistently associated with optimal staffing ratios (Bowblis &
Applebaum, 2017; Feng et al., 2008). Improved NH quality
(e.g., reductions in deficiency citations, contractures, poten-
tially avoidable hospitalizations, pressure ulcers) was found
in NHs with higher staffing requirements, but only up to
certain thresholds (Centers for Medicare and Medicaid
Services, 2001; Chen & Grabowski, 2015). Additionally,
impacts of minimum nurse staffing requirements on
outcomes are stronger in nonprofit and low-staff facilities
(Park & Stearns, 2009). Collectively, minimum NH nurse
staffing requirements are important to care quality (Castle
et al., 2011), as higher-staffed NHs provide better care
(Harrington et al., 2016; Schnelle et al., 2004).

While NH PSC and staffing requirements appear to in-
fluence NH quality of care overall, how these may work to-
gether and whether EOL care specifically for residents with
dementia is impacted remains unclear. To fill these know-
ledge gaps, our objectives were to (a) examine associations
between PSC domains and place of death among residents
with dementia and (b) evaluate the extent to which state
minimum NH nurse staffing requirements moderate these
effects. If such associations exist, NH and state-level policy
initiatives can be guided to target meaningful interventions
for improving EOL care among residents with dementia.

Conceptual Framework

We adopted Donabedian’s commonly used Structure,
Process, Outcome model to assess care quality
(Donabedian, 1988), which was previously used to ex-
amine associations between NH PSC and safe resident
care (Thomas et al., 2012). The model (Figure 1) suggests
that NH environments are likely directly related to EOL
care for residents with dementia. Previous studies have
examined elements of NH environments such as owner-
ship, location, resident composition, and state-level NH
policies and found associations with NH care quality
(Grabowski et al., 2010; Gruneir et al., 2007; Joyce
et al., 2018; Konetzka et al., 2008; Miller et al., 2011;
Mitchell et al., 2003; Schnelle et al., 2004; Temkin-
Greener et al., 2009; Xing et al., 2013; Zimmerman
et al., 2002). These same NH characteristics and state
regulations may also influence care processes measured
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Figure 1. Conceptual model. Expected relationships between measures of nursing home structure, process, and end-of-life care for residents with

dementia.

by PSC (e.g., teamwork, training and skills, nonpunitive
response to mistakes, handoffs), which are hypothesized
to directly affect EOL care for residents with dementia,
after accounting for influences of resident characteristics
(e.g., demographics, comorbidities, functional status).

Furthermore, state regulations such as minimum NH
nurse staffing requirements are associated with NH care
quality and may moderate associations between PSC and
EOL care. Depending on the stringency of these requirements,
NHs may alter staffing arrangements, likely influencing PSC
and perhaps affecting EOL care. For example, prior research
has shown that perceptions of compliance with procedures,
nonpunitive response to mistakes, and handoffs were higher
in NHs with lower RN turnover, while perceptions of staffing
and training and skills were higher in NHs with lower CNA
turnover (Temkin-Greener et al., 2020). That PSC is differ-
entially related to the mix of NH nursing staff is important,
but how staffing requirements may work together with PSC
to affect EOL care remains unclear.

Because a priori it is unclear if overall PSC or select
domains are related to EOL care for residents with dementia,
we assessed each domain independently, in addition to the
overall score, examining the following hypotheses: (a) In
NHs with better PSC (higher scores), residents with dementia
are more likely to die in NHs (compared to hospitals), con-
trolling for resident, NH, county, and state characteristics;
(b) The relationship between PSC and place of death among
residents with dementia will be stronger in NHs located in
states with higher minimum NH nurse staffing requirements,
controlling for resident, NH, county, and state characteristics.

Research Design and Methods

Data Sources and Sample
We used 2017 survey data based on a national random
sample of NH administrators, directors of nursing, and

unit leaders completing AHRQ’s Survey on PSC for NHs;
the response rate was 37% (Li et al., 2019; Temkin-Greener
et al.,2020). NHs in 46 states and the District of Columbia
participated in the survey (excluding 18 [0.12%] NHs
in Alaska, 80 [0.51%] NHs in Idaho, 36 [0.23%] NHs
in Vermont, and 38 [0.24%] NHs in Wyoming where
no survey was returned). The average number of NHs
participating in the survey per state was 17 (SD = 14.3),
ranging from 1 to 60; the average number of decedents
with dementia per NH was 14.9 (SD = 10.6), ranging from
a minimum of 1 to a maximum of 84.

Responding NHs were merged with 2016-2017 national
data from the Centers for Medicare & Medicaid (CMS)
Medicare Provider Analysis and Review File (ResDAC,
2016c), Master Beneficiary Summary File (MBSF) (ResDAC,
2016b), and Minimum Data Set (MDS) (ResDAC, 2016a).
NH-, county-, and state-level covariates were obtained
from CMS’ NH Compare File (Centers for Medicare and
Medicaid Services, 2018), LTCfocus (Brown School of
Public Health, 2018), Area Health Resources File (Health
Resources & Services Administration, 2018), MACPAC
(Medicaid and CHIP Payment Access Commission, 2019),
state NH Medicaid pay rates for 2016 (American Health
Care Association, 2016), and state NH staffing requirements
for 2017 (Harrington, 2010). NH Medicaid pay rates and
state NH staffing requirements were obtained using pre-
vious approaches (e.g., review of state statutes, regulations,
and state websites) (Bowblis, 2011).

Quarterly and annual MDS assessments in 2017
were used to identify long-stay residents. Dementia diag-
nosis was determined using residents’ last assessment be-
fore death, specifically, items for Alzheimer’s Disease or
Dementia and ICD-10 diagnosis codes for dementia (FO0/
dementia in Alzheimer disease; FOl/vascular dementia;
FO2/dementia in other diseases; FO3/unspecified dementia;
and G30/Alzheimer dementia).
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Residents were included in analyses if they had de-
mentia, were at least 65 years old upon death (determined
by validated death dates in the MBSF), not comatose, died
in NHs or hospitals within 8 days post-NH discharge, and
resided in survey responding NHs. Decedent residents with
dementia from 16 NHs could not be matched with the
sample and 2 NHs did not have decedents with dementia.
After these exclusions, the analytical sample included
11,957 decedents with dementia from 800 NHs.

This study protocol was reviewed and approved by
University of Rochester’s institutional review board.

Variables

Outcome

We used MDS discharge assessments to determine whether
residents died in NHs or were discharged to hospitals and
died there within 8 days. An 8-day cutoff captured more
than 85% of in-hospital deaths among our sample and
avoids inclusion of long hospitalizations potentially out-
side the control of NHs. This time frame was also used by
others (Mukamel et al., 2012).

Patient safety culture

Our key independent variables were derived from the
PSC survey, which has been verified for psychometric va-
lidity and internal consistency and used previously (Li
et al., 2019; Temkin-Greener et al., 2020). The survey
included 42 questions covering 12 domains: teamwork,
staffing, compliance with procedures, training and skills,
nonpunitive response to mistakes, handoffs, feedback and
communication about incidents, communication openness,
supervisor expectations and actions promoting resident
safety, overall perceptions of resident safety, management
support for resident safety, and organizational learning.
Responses to each item were based on 5-point Likert scales
ranging from 1 (strongly disagree) to 5 (strongly agree).
We followed the conventional approach to operationalize
each domain by calculating the percent positive responses
and averaging across responders in each NH. Scores ranged
from 0 to 100, with higher scores representing better NH
PSC, and were expressed in terms of 10-percentage point
increases (i.e., percentage point x 10) in analyses for ease
of interpretation.

State minimum NH nurse staffing requirements

We combined state NH requirements for licensed staff
and CNAs, obtaining requirements for total staffing, and
expressed in terms of hours per resident day (HPRD).

Other covariates

We included resident sociodemographics, behavior and
functioning, and medical information commonly used as
risk adjusters for place of death (Mukamel et al., 2012,
2016). Sociodemographic characteristics included age, race
(White/non-White), dual eligibility for Medicare/Medicaid,
enrollment in Medicare advantage plans in the month of

death, marital status (married/not married), and gender.
Residents with dementia were classified into three levels of
cognitive impairment using the Cognitive Function Scale
(CFS): intact/mild (CFS = 0-1), moderate (CFS = 2), and
severe (CFS = 3) (Thomas et al., 2017). Impairments in ac-
tivities of daily living (ADL) determined functional status
based on a scale of 0-28; higher scores indicate greater im-
pairment (Morris et al., 1999). Moderate/severe aggressive
behavior was determined using the Aggressive Behavior
Scale (score of 3-12 vs none/mild [0-2]) (Perlman &
Hirdes, 2008). Medical information was captured through
number of diagnoses and presence/absence of conditions
related to heart/circulation; musculoskeletal; diabetes;
chronic obstructive pulmonary disease; depression; anx-
iety; stroke; pneumonia; pressure ulcer in the last 90 days
of life; urinary and bowl incontinence; urinary tract infec-
tion; swallowing problem; feeding tube; indwelling cath-
eter; oxygen therapy; and use of pain and antipsychotic,
antianxiety, and antidepressant medications.

Factors at NH, county, and state levels were based on
prior studies identifying associations with NH care quality
(Bowblis, 2011; Cai et al., 2018; Chen & Grabowski,
2015; Grabowski et al., 2010; Gruneir et al., 2007; Joyce
et al., 2018; Konetzka et al., 2008; Miller et al., 2011;
Schnelle et al., 2004; Temkin-Greener et al., 2009; Walsh
et al., 2010; Xing et al., 2013; Zimmerman et al., 2002).
NH-level factors included volume of NH hospice days
in the last 90 days of life, prevalence of NH-level de-
mentia, proportion of NH potentially avoidable hospi-
talization in the last 90 days of life, ownership (for-profit
vs government-owned/nonprofit), chain affiliation, total
staffing HPRD (sum of RN, licensed practical nurses, and
CNAs), RN/total staffing HPRD, occupancy rate, number
of beds, presence of Alzheimer’s unit, and percent Medicare
and Medicaid residents.

County-level characteristics included number of hospice
providers in the county, number of hospital beds per 1,000
persons 65+, whether NHs were located in urban (vs rural)
counties, and competition for NH beds measured by the
Herfindahl-Hirschman Index (0-1; higher values = greater
competition). At the state level, we included payment type
for NH Medicaid reimbursement (cost-based, hybrid, price-
based), NH Medicaid payment rates, and presence/absence
of bed-hold policy and monetary adjustment for behavioral
problems or mental health/cognitive impairment.

Statistical Analyses

We first examined associations between independent
variables and place of death using chi-squared tests and
analyses of variance. We then used multivariable logistic
regression to systematically estimate associations of each
PSC domain and overall score on odds of in-hospital death
among residents with dementia, controlling for resident,
NH, county, and state characteristics, and with NH random
effects to account for clustering of residents within NHs.
We used a series of models, beginning with unadjusted
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Table 1. Descriptive Characteristics of NH Decedents With Dementia Who Died in 2017 in the NH or Hospital From One of 800
NHs Responding to the NH Patient Safety Culture Survey (N = 11,957)

In-hospital death, NH death,
N = 1,092 N = 10,865
[ [ p-value® (y?
Variable Mean = SD or % Mean = SD or % or ANOVA)
Patient safety culture (% positive)
Overall (domains 1-12) 80.1=17.2 82.0 = 13.8 .009
Domain
1: Teamwork 85.6 = 24.0 86.4 =22.6 .269
2: Staffing 64.0 £ 29.6 64.9 =279 319
3: Compliance with procedures 64.6 +27.0 64.1 +25.2 .599
4: Training and skills 75.7 £29.0 753 +27.6 .634
5: Nonpunitive response to mistakes 71.2 £25.8 73.8 +24.4 .001
6: Handoffs 69.6 = 28.5 70.8 = 26.8 156
7: Feedback and communication about incidents 95.7 + 14.9 96.7 =+ 11.7 .013
8: Communication openness 85.3 £24.9 88.0 = 20.2 <.001
9: Supervisor expectations and actions promoting 91.2 £20.9 92.4 = 18.5 .037
resident safety
10: Overall perceptions of resident safety 94.2 + 19.3 96.0 = 13.8 <.001
11: Management support for resident safety 90.7 = 20.9 92.2+17.0 .005
12: Organizational learning 82.8 +23.3 84.0 = 20.5 .067
State minimum total nurse staffing level (hours per resident day) 2.15=1.42 2.13 = 1.39 .605
Resident-level covariates
Sociodemographic characteristics
Age 85.2+7.6 87.5+7.8 <.001
Female 61.5% 69.4% <.001
White 73.7% 86.8% <.001
Married 23.2% 21.8% .206
Medicare advantage plan 21.9% 26.7% .001
Dually eligible for Medicare/Medicaid 82.8% 76.3% <.001
Behavior and functioning characteristics
Moderate/severe aggressive behavior 6.0% 7.5% 113
Cognitive Function Scale: <.001
Mild 33.6% 18.5%
Moderate 47.6% 49.4%
Severe 18.6% 31.9%
Anxiety 31.0% 36.4% <.001
Depression 43.1% 47.5% .006
Activities of daily living score 19.6 + 5.7 21.3+4.3 <.001
Number of diagnoses 6.0+3.6 58«35 133
Medical information
Pneumonia 4.3% 4.6% 634
Diabetes mellitus 37.6% 30.1% <.001
Heart/circulation 94.2% 92.0% .008
Musculoskeletal 39.6% 43.1% .026
Cancer 5.5% 8.0% .003
Stroke 8.5% 9.2% 464
Chronic obstructive pulmonary disease 31.0% 24.6% <.001
Urinary tract infection 5.8% 5.1% .326
Urinary incontinent 78.1% 86.1% <.001
Bowel incontinent 75.7% 85.3% <.001
Swallowing problem 3.2% 7.7% <.001
Feeding tube 9.6% 3.9% <.001
Oxygen therapy 16.6% 19.2% .038

Indwelling catheter 8.4% 8.6% .888
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Table 1. Continued

In-hospital death,
N = 1,092

Mean = SD or %

NH death,
N = 10,865

Mean = SD or %

p-value® (y?

Variable or ANOVA)
Pain medication 54.7% 63.3% <.001
Antipsychotic, antianxiety, antidepressant medication 64.5% 66.1% 278
Pressure ulcer in last 90 days of life 11.7% 11.5% .852

NH-level covariates

For-profit 72.9% 61.1% <.001
Chain membership 49.7% 51.2% 412
Total staffing hours per day 3.8+0.6 3.8+0.6 .026
Registered nurse/total staffing hours per day 0.2 +0.1 0.2+0.1 <.001
Number of beds 146.4 = 80.7 138.9 = 70.4 .001
Occupancy rate 84.2 = 11.9 84.2 = 12.3 .898
% Medicare residents 14.2 £ 10.5 13.4 = 10.1 .016
% Medicaid residents 62.1 = 18.9 59.6 = 18.9 <.001
Alzheimer’s unit 21.6% 28.9% <.001
Proportion of NH dementia 73.0 £ 13.2 72.8 =12.9 516
Volume of NH hospice days in last 90 days of life 5.3+3.8 6.1+42 <.001
Proportion of NH potentially avoidable hospitalizations 12.3 £ 10.1 9.4 +8.1 <.001
in last 90 days of life
County-level covariates
Number of hospice providers in county 19.7 = 80.1 9.0 = 40.7 <.001
Number of hospital beds per 1,000 persons 65+ 18.2 +10.8 18.0 = 13.1 .509
County NH bed competition (1-Herfindahl Hirschman Index) 0.8+0.3 0.8+0.2 238
Urban NH 73.0% 73.4% 939
State-level covariates
Payment type for NH Medicaid reimbursement: <.001
Cost-based 49.4% 41.7%
Hybrid 20.6% 29.2%
Price-based 30.0% 29.1%
Adjustment for behavioral problems, or mental 38.7% 40.2% 361
health/cognitive impairment
Bed-hold policy 88.4% 87.3% 301
Medicaid pay rate $195.12 = $34.19 $195.08 = $33.86 974

Notes: NH = nursing home.
ap-values test associations between residents who died in the hospital or NH.

models and sequentially adding resident, NH, county, and
state covariate groupings; Wald tests determined the signif-
icance of additional groupings. Further logistic regressions
were employed using fully adjusted models to determine
influences of interactions between key domains and state
minimum NH nurse staffing requirements on likelihoods
of in-hospital death.

Analyses were performed using SAS version 9.4
(SAS Institute, Inc., Cary, NC) and STATA version 12.1
(StataCorp, LLC, College Station, TX).

Results

Sample Characteristics
Amongour sample, 9.1% died in hospital. Most associations
across residents with dementia dying in hospital vs NHs

were significant. Residents with dementia who died in hos-
pital were less likely to be severely cognitively impaired
(18.6% vs 31.9%), female (61.5% vs 69.4%), and White
(73.7% vs 86.8%) compared to residents dying in NHs
(Table 1). These decedents were also less functionally im-
paired (ADL score 19.6 vs 21.3) and less likely to have had
cancer (5.5% vs 8.0%), among other significant differences.

Residents with dementia who died in hospital were
more likely to have resided in NHs that were for-profit
(72.9% vs 61.1%), larger (146 vs 139 beds), and with
lower prevalence of Alzheimer’s units (21.6% vs 28.9%)
and higher proportions of NH-level potentially avoid-
able hospitalizations in the last 90 days of life (12.3%
vs 9.4%). They were also more likely to have resided
in states using cost-based reimbursement methods for
Medicaid payments (49.4% vs 41.7%), among other
differences.
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Table 2. Multivariable Results for Patient Safety Culture Domains From Logistic Regression Models of In-Hospital Death
Among NH Decedents With Dementia Who Died in 2017 in the NH or Hospital From NHs Responding to the NH Patient Safety

Culture Survey

Unadjusted model® Fully adjusted model® Interaction
OR (95% CI) OR (95% CI)
Patient safety culture [p-value] [p-value] p-value*
Overall (domains 1-12) 0.95 (0.88,1.01) [.105] 0.97 (0.90, 1.04) [.356] .089
Domain
1: Teamwork 0.99 (0.95, 1.02) [.422] 0.97 (0.93, 1.00) [.077] .356
2: Staffing 0.99 (0.96, 1.02) [.493] 0.99 (0.96, 1.03) [.730] 615
3: Compliance with procedures 1.01 (0.97, 1.04) [.715] 0.99 (0.96, 1.03) [.692] 155
4: Training and skills 1.01 (0.97, 1.04) [.742] 1.01 (0.98, 1.05) [.505] .823
5: Nonpunitive response to mistakes 0.96 (0.93,0.99) [.011] 0.98 (0.95,1.02) [.377] .160
6: Handoffs 0.98 (0.95, 1.02) [.330] 1.00 (0.96, 1.03) [.749] .810
7: Feedback and communication about incidents 0.95 (0.88,1.01) [.113] 0.99 (0.91, 1.08) [.867] 913
8: Communication openness 0.94 (0.91, 0.98) [.005] 0.96 (0.92,1.00) [.062] 011
9: Supervisor expectations and actions promoting resident safety 0.97 (0.93,1.01) [.128] 0.99 (0.95,1.04) [.792] .078
10: Overall perceptions of resident safety 0.93 (0.88, 0.98) [.005] 0.96 (0.89, 1.04) [.293] .001
11: Management support for resident safety 0.95 (0.90, 1.01) [.082] 0.97 (0.91, 1.03) [.311] .196
12: Organizational learning 0.97 (0.93, 1.02) [.255] 0.98 (0.93,1.03) [.502] 149

Notes: CI = confidence interval; NH = nursing home; OR = odds ratio.

Patient safety culture domains are expressed in terms of 10-percentage point increases in each domain. Each patient safety culture domain was included individu-
ally in 13 separate models, and covariate groupings were sequentially added to the unadjusted models. ® Models adjusted for resident, NH, county, and state char-

acteristics. Wald p-values >.05, testing the statistical significance of additional covariate groupings from the unadjusted models. € The p-value is for the interaction

term between each patient safety culture domain and state minimum NH nurse staffing requirements for the fully adjusted models.

Compared to residents dying in NHs, those dying in hos-
pital more likely resided in NHs with lower PSC scores for
overall score (80.1% vs 82.0%), nonpunitive response to
mistakes (71.2% vs 73.8%), feedback and communication
about incidents (95.7% vs 96.7%), communication open-
ness (85.3% vs 88.0%), supervisor expectations and actions
promoting resident safety (91.2% vs 92.4%), overall
perceptions of resident safety (94.2% vs 96.0%), and man-
agement support for resident safety (90.7% vs 92.2%).

PSC (Hypothesis 1)

In our sample, responding NHs were more likely than
NHs nationally to be nonprofit (33.0% vs 26.0%) and
have higher overall five-star ratings (30.5% vs 26.4%),
but there were no statistically significant differences re-
garding staffing, number of beds, occupancy, and state-level
policies (Supplementary Table 1). The average overall PSC
score among our sample was 81.9% (SD 14.1%), and av-
erage PSC domains ranged from a minimum of 64.2% (SD
25.4%) for compliance with procedures to a maximum
of 96.6% (SD 12.0%) for feedback and communication
about incidents (data not shown).

In unadjusted models, 10-percentage point increases
in nonpunitive response to mistakes, communication

openness, and overall perceptions of resident safety were
associated with 4.0%-7.0% decreased odds of in-hospital
death (Table 2, unadjusted model). For nonpunitive re-
sponse to mistakes and overall perceptions of resident
safety, these associations were attenuated and became
insignificant after controlling for resident, NH, county,
and state-level characteristics (Table 2, fully adjusted
model; Supplementary Table 3, Models 2-5). In NHs
reporting higher communication openness scores, how-
ever, decedents with dementia had 5.0% lower odds of
in-hospital death across models adjusting for resident,
NH, and county characteristics. (Complete model results
of the fully adjusted model for communication open-
ness are given in Supplementary Table 2.) In contrast,
associations between teamwork and in-hospital death be-
came significant when adding resident-, NH-, and county-
level covariates. Across all domains, adding county- and
state-level characteristics did not significantly improve
model fit.

State Minimum NH Nurse Staffing Requirements
(Hypothesis 2)

In 2017, all states had requirements for licensed staff and
17 states did not have requirements for CNAs; 8 states had
updated CNA requirements since 2010. The majority of
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NHs (82.9%) met or exceeded state staffing requirements
for total staffing HPRD among our sample. The average
difference between total staffing HPRD and state staffing
requirements across states was 1.81, ranging from -0.71
(Illinois) to 4.14 (North Dakota).

The interaction between communication openness
and state minimum NH nurse staffing requirements in
the fully adjusted model was significant (p-value = .011)
(Table 2; Supplementary Tables 2 and 3), suggesting that
such requirements moderate effects on place of death.
The interaction with overall perceptions of resident
safety was also significant, but not explored further as
the main effect was overall insignificant across models in
Hypothesis 1.

Further examining the interaction between communi-
cation openness and minimum staffing requirements in re-
lation to the probability of in-hospital death among NH
residents with dementia, Figure 2 demonstrates a stronger
relationship with in-hospital death in NHs located in states
with higher (above 2.14 HPRD [average]) minimum NH
nurse staffing requirements. In these states, increasing com-
munication openness from 70% to 100% (1 SD around
the mean score of 87.8%) was associated with 1.9%-2.8%
absolute reductions in probabilities of in-hospital death
(19.3%-26.0% relative reductions).

Discussion and Implications

This national study is the first to examine potential
influences of NH PSC and state minimum NH nurse
staffing requirements on place of death for residents with
dementia. Findings show increased communication open-
ness was associated with lower probability of in-hospital
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Figure 2. Predictive margins for the probability of in-hospital death.
Differences in probabilities of in-hospital death when increasing com-
munication openness from 70% to 100% for different levels of state
staffing requirements are shown.

deaths among residents with dementia (Hypothesis 1), and
state minimum NH nurse staffing requirements moderate
this relationship (Hypothesis 2). Overall, these suggest that
interventions promoting open communication in NHs may
have potential to improve EOL care among this popula-
tion. However, fostering communication openness in NHs
across nursing disciplines merits particular attention espe-
cially as NHs struggle to maintain optimal mixes of nursing
staff while adhering to state staffing requirements (Bowblis
& Hyer, 2013; Chen & Grabowski, 20135).

The fact that communication openness emerged of im-
portance is consistent with a 2010 study of communica-
tion among CNAs in a sample of New York NHs (Zheng
& Temkin-Greener, 2010). The authors defined commu-
nication as “the degree to which communication between
CNAs and their supervisors and co-workers is uninhibited,
accurate, timely and effective” and found better commu-
nication was associated with better EOL care processes
including EOL assessment and care delivery. The PSC
survey measures communication openness based on the ex-
tent that staff are able to voice opinions, suggestions, and
problems in the NH and how often ideas are valued. While
the measurement of communication and samples differ be-
tween these studies, the message is similar: encouraging
open communication across staff may improve NH EOL
care, including for residents with dementia.

Communication among NH staff is often hierarchical
(e.g., between physicians and licensed staff; between li-
censed staff and CNAs). In NHs located in states with higher
staffing requirements, larger CNA presence is probable
and communication openness across nursing disciplines
may be suppressed. This finding may have important
implications for EOL care. CNAs are often the first to no-
tice changes in a resident’s health and care needs. If com-
munication between CNAs and licensed staff is poor (e.g.,
CNAs do not feel their ideas and suggestions are valued),
stifling their input regarding residents’ changing health
status may affect the likelihood of treating residents onsite
and avoiding unnecessary hospitalization. Supporting this
assumption, other work has also concluded that improved
communication may reduce hospitalizations (Zimmerman
et al., 2016).

Null findings in our study are also important.
Nonpunitive response to mistakes and overall perceptions
of resident safety were significant in unadjusted models
only, suggesting that resident and NH characteristics (e.g.,
ownership, volume of NH hospice days in the last 90 days
of life, proportion of NH PAHs in the last 90 days of life)
are more important predictors of in-hospital death than
these PSC domains among our sample. That the addition of
county- and state-level characteristics did not significantly
improve model fit for communication openness emphasizes
the importance of communication in improving EOL care
practices among this population.

Regarding state minimum NH
requirements, our findings

nurse
prior

staffing

support studies
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demonstrating improved resident outcomes and quality
with higher requirements (Bowblis, 2011; Harrington
et al., 2016; Zhang & Grabowski, 2004). However, the re-
lationship is far from clear, given that incremental quality
improvements have been found only up to identified
thresholds (ranging from 0.55 to 2.8 HPRD) (Centers for
Medicare and Medicaid Services, 2001) and in some cases
small effects have occurred only in NHs with initially low
staffing levels (Park & Stearns, 2009). Our study found
a moderating effect of nurse staffing requirements re-
garding communication openness, with effects on reducing
probabilities of in-hospital death only significant for NHs
in states with higher staffing requirements.

Several limitations in our study should be noted.
First, there is a concern of potential omitted variable
bias, but this is somewhat diminished through inclu-
sion of an extensive set of covariates at individual,
NH, and market levels. Second, our sample is lim-
ited to residents in the 37% of NHs responding to the
voluntary survey; it is not possible to know if bias af-
fected the detected associations, and so results of this
study are not suggested to be generalizable to all NHs.
Third, we were unable to detect causal relationships in
this cross-sectional study. Fourth, state minimum NH
nurse staffing requirements are not specific to dementia
or EOL care. However, based on prior studies (Bowblis
& Hyer, 2013; Chen & Grabowski, 2015), we assume
that nurse staffing requirements alter NH staff compo-
sition, and expect these requirements affect all types of
nursing care. Finally, we were not able to account for
staff turnover, which has been associated with differing
perceptions of PSC (Temkin-Greener et al., 2020); how-
ever, this is not likely to affect our findings as our study
focuses on relationships between PSC and place of death.
Staff turnover would likely only strengthen the effect of
this relationship but not alter the direction.

Our findings suggest promotion of communication
openness among NH staff may reduce EOL hospitaliza-
tion for residents with dementia, especially in states with
higher nurse staffing requirements. The CMS NH Compare
metrics, commonly used to assess NH quality, do not in-
clude measures of EOL care among residents with de-
mentia (Mukamel et al., 2012) or direct measures of patient
safety (Brauner et al., 2018) and PSC is not mandated in
state regulations; our results could serve as preliminary
benchmarking data for public reporting of EOL care for
residents with dementia. This effort would not only inform
stakeholders about NH quality of EOL care, but could also
have potential to improve transparency, quality of care,
and outcomes for this population (Campanella et al., 2016;
Castle et al., 2007).

Just as recent growth in the NH culture change move-
ment has been identified as especially important for
patients at the EOL (Schwartz et al., 2019), our findings
similarly present the importance of promoting elements
of PSC, especially communication openness, when caring

for dying residents with dementia. As the population
of persons with dementia grows and NHs increasingly
become the final care setting for this population, our
study has implications for a wide audience including
persons with dementia and their families, NH staff, and
policy makers seeking to improve the quality of NH
care persons with dementia receive at the EOL. Future
research to better understand complex relationships be-
tween communication, nurse staffing requirements, and
EOL care is warranted to identify possible mechanisms
promoting improved EOL care among residents with de-
mentia. Additionally, our findings suggest that commu-
nication openness and nurse staffing requirements may
be relevant to EOL care for all NH residents regardless
of the level of cognition, but further study is required to
confirm this hypothesis.
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