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ABSTRACT

The Problem: Little is known about whether interpersonal care processes in nursing homes, 
such as risk identification (e.g., obtaining resident weights weekly), prevention practices (e.g., 
conducting root cause analysis), communication and collaboration (e.g., communicating about 
resident status), and structures (e.g., consistent staffing) are associated with resident falls and 
hospitalizations, and whether they vary in “culture change” nursing home models such as Green 
House homes. Data were collected in 19 nursing homes about risk identification, prevention 
practices, and communication in relation to outcomes.

Key Findings: Direct communication between dietary staff and certified nursing assistants (CNAs) 
about changes in resident weight and nutrition status, obtaining weekly weights, a consistent 
process for root cause analysis, and higher staffing ratios were associated with fewer falls and/or 
hospitalizations. Lack of consistent certified nursing assistant assignment and omission of formal 
nurse-to-certified nursing assistant shift report were associated with more of both outcomes. 

Tips for Success: Consistent staff assignment for certified nursing assistants and direct 
communication between dietary staff and certified nursing assistants for resident weight loss 
may prevent falls and hospitalizations. 

Keywords: Green House homes, nursing homes, multidisciplinary team, falls and hospitalization 
outcomes, culture change.
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INTRODUCTION

The quality of nursing home care has long been a 
concern, encapsulated in efforts to change the “culture” 
of care since the early 1980s (Zimmerman, Shier, & 
Saliba, 2014). These efforts focus on both quality of life 
and quality of care, and include nursing home residents 
directing matters such as what type of care they would 
like and when they want to eat and bathe; a homelike 
environment; close relationships between residents 
and staff; staff empowerment; collaborative decision-
making; and systematic quality improvement (Koren, 
2010). Several models to promote culture change have 
been developed over the years. One that has grown and 
continues to grow is the Green House model (The Green 
House Project, 2012; Zimmerman & Cohen, 2010). As 
of December 2015, there were 185 Green House homes 
open on 40 campuses in 27 states, with more than 100 
additional ones in development. The Green House model 
is based on three values—real home, meaningful life, 
and empowered staff—that are established by creating 
small, residential-style houses located in community 
neighborhoods. Specifically, Green House homes house 

no more than 12 residents in private rooms, and present 
a homelike ambience in terms of structure, staffing, and 
daily activities. Further details about Green House homes 
are provided elsewhere (Cohen et al., 2016; The Green 
House Project, 2012).

There is great interest in learning whether Green House 
homes provide similar, better, or worse clinical outcomes 
than other nursing homes, and if so, what specific 
characteristics and practices in Green House homes and 
nursing homes in general relate to differences in outcomes. 
Nursing home quality of care measures typically focus on 
standard structures of care (characteristics of the setting 
where care occurs; e.g., number of beds or staffing 
ratios), processes of care (what treatments are provided 
to nursing home residents; e.g., blood transfusions, 
enteral feeding), and outcomes of care (effects on health 

status; e.g., falls or hospitalizations; Donabedian, 1988); 
however, differences in interpersonal aspects of care 
processes have rarely been examined, including how 
resident risk is identified, if and how multidisciplinary 
communication and collaboration occur, and other 
preventive practices (Donabedian, 1988; Doran et al., 
2006). These interpersonal care processes may relate to 
clinical outcomes, and may be evidenced differentially in 
Green House and other nursing homes. 

This article focuses on and compares specific setting 
structures and interpersonal care processes across Green 
House homes and other nursing homes overall and as 
related to the outcomes of resident falls and hospital 
transfers (see Figure 1). These two outcomes were selected 
because of their clinical and cost importance and the 
national attention they have attracted from the Centers for 
Medicare and Medicaid Services (CMS, 2013), the Agency 
for Healthcare Research and Quality (AHRQ, 2001; Ganz 
et al., 2013), and the Joint Commission (Joint Commission 
Targeted Solutions Tool [TST], 2014). Interpersonal care 
processes chosen for examination are those associated 
with risk assessment, prevention interventions, and 
communication of risk (e.g., change of shift report, team 
collaboration, and roles of multiple disciplines in decision-
making and education) (Quigley, Neily, Watson, Wright, & 
Strobel, 2007; Quigley et al., 2010). 

Recent qualitative work identified interpersonal care 
processes in Green House homes that may relate to 
hospitalization, including greater familiarity between 
direct care staff and residents, empowered work teams of 
universal caregivers, and small, homelike environments 
of 10 to 12 residents; these clinical processes in and of 
themselves were not studied, however (Bowers, Nolet, 
& Jacobson, 2016). Further highlighting the importance 
of clinical processes, another study suggested that 
the relationship between nurses and certified nursing 
assistants (CNAs) (certified nursing assistants are called 
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Shahbazim in the Green House model) sometimes 
marginalized the nurse, who becomes a “visitor” in the 
home (Bowers & Nolet, 2014). Given this finding, there 
is reason to examine health-related outcomes in Green 
House homes. 

Research related to nursing home care structures and 
processes often relies on secondary data obtained from 
administrative records such as Online Survey, Certification 

and Reporting (OSCAR) reports (Centers for Medicare 
and Medicaid Services [CMS], 2014), or from medical 
records that simply indicate whether risk assessments, 
laboratory tests, and/or other clinical protocols have been 
completed, such as those recommended by the Agency 
for Healthcare Research and Quality National Guidelines 
Clearinghouse and professional societies (Jarrett, Holt, & 
LaBresh, 2014). Unfortunately, details of interpersonal 
aspects of care processes are not readily available in 

Figure 1. Illustration of Structures, Processes, and Outcomes of Care Examined in this Study. 

 Root cause analysis for falls



34       2016  Volume 24  Number 1

standardized databases or medical records, making it 
impossible to examine the processes by which care is 
provided. For example, a completed risk assessment tool 
may exist in a medical record, but it does not provide 
information about whether and how risk assessment 
information was communicated across disciplines and/
or used in decision-making. Such communication 
processes may have more relevance for outcomes than 
less dynamic indicators, because communication of 
risk and multidisciplinary teamwork are significantly 
associated with outcomes in other settings (Baggs et al., 
1999; Smits, Bowden, Falconer, & Strasser, 2014). 

A review of the literature concluded that the full extent 
of care process links to outcomes in nursing homes is 
understudied (Toles & Anderson, 2011). In fact, the 
authors are not aware of any previous publications 
where the relationship between interprofessional and 
interpersonal aspects of care processes as identified 
in this study and specific clinical outcomes have been 
studied in nursing homes in general and in Green House 
homes in particular. Such information is relevant to guide 
care in all types of nursing homes. 

METHODS

This prospective, longitudinal, observational study 
examined differences across Green House homes and 
other nursing homes in structures and interpersonal care 
processes and two quality outcome measures: falls and 
hospital transfers.

Data Sources and Variables 

Minimum Data Set 3.0, Control Variables: Resident 
characteristics and outcome data were derived from 
the Minimum Data Set (MDS) 3.0, which is required 
for use by the Centers for Medicare and Medicaid 
Services; it provides details about resident demographic 
characteristics and health status at admission, quarterly, 
annually, and at change in condition (CMS, 2013). 
Resident-level MDS 3.0 data were received from 11 
Green House organizations and eight comparison nursing 
homes for all residents on their study units during the 
18-month study period (January 1, 2011, through June 
30, 2012). Resident characteristics included age, gender, 
payer, diagnoses, activity of daily living (ADL) functioning 

(based on the MDS ADL Long Form Scale [range 0-28]), 
urinary incontinence, use of catheter, use of walker or 
cane, lower extremity range of motion limitation, balance, 
oxygen therapy, cognitively related unsafe behaviors, 
severe cognitive impairment, vision impairment, anxiety, 
depression, and other active diagnosis categories (e.g., 
heart/circulation, infections, neurological conditions). 
“Initial assessment” was defined as the first MDS 

Study Population 

Eligible Green House organizations were those registered 
by The Green House Project and included at least one 
skilled Green House home that housed residents as of 
December 31, 2010. Of 18 Green House organizations 
meeting these criteria, 14 agreed to participate, and they 
were located across 11 states. Visits were made to the 14 
Green House organizations to conduct structured, onsite 
interviews with multiple disciplines to obtain unit-level 
data; of these 14, 11 contributed resident-level data and 
so were included in these analyses. 

Comparison nursing homes (CNHs) were recruited within 
the same vicinity and state (to control for differences 
in state payment systems and staffing regulations) 
that were of similar bed size, ownership, and number 
of inspection deficiencies in Nursing Home Compare 
quality measures (CMS, 2013). Except for three states for 
which no acceptable comparison nursing homes could 
be enrolled, one comparison nursing home was enrolled 
within each state containing a participating Green House 
home, for a total of eight comparison nursing homes. 

Each Green House organization randomly selected two 
Green House homes to participate (each organization 
had between two and six Green House homes), and 
each comparison nursing home randomly selected 
two long-stay units for inclusion in the study; in total, 
22 Green House homes and 15 comparison nursing 
homes units were included (total N=37; one comparison 
nursing home had only one unit). Specialty units (e.g., 
short-term rehabilitation or Alzheimer’s disease units) 
were excluded. The Institutional Review Boards of the 
University of Utah and University of North Carolina, 
Chapel Hill, approved the study. 
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assessment for each resident during the study period, 
which, in most cases, was not the resident’s admission 
assessment. Analyses included only long-stay residents 
defined as residents who had at least one annual or 
quarterly MDS assessment. 
 
Outcome Variables: Two outcomes were analyzed: falls 
and hospital transfers. Dates of falls are not provided 
in the MDS (CMS, 2013); instead, the MDS indicates 
presence of any fall since admission/entry, reentry, or 
prior assessment; consequently, MDS data were used to 
calculate presence of a fall between MDS assessments 
and percentage of assessments with a fall; however, MDS 
data do provide dates of hospital transfers, and these 
were used to calculate presence of a transfer between 
MDS assessments and percentage of assessments with a 
hospital transfer.

Interpersonal Processes of Care Variables 

Four domains were examined to describe interpersonal 
aspects of care related to the two outcomes under study. 
The structure domain included variations in staffing (e.g., 
registered nurse/licensed practical nurse and certified 
nursing assistant hours/resident day, use of medication 
aides, practice of consistent resident assignment for 
certified nursing assistant staff), services provided (e.g., 
availability of radiology and laboratory testing), and 
number of beds/units. Three interpersonal process of 
care domains described 1) identification of resident risk 
for adverse events; 2) use of prevention practices; and 
3) methods of multidisciplinary communication and 
collaboration about risks and resident changes. The 
specific items included in each domain are listed below 
and were selected from best practices found in the 
literature and from the authors’ prior research related to 
preventing falls and hospitalizations among nursing home 
residents, including those used to develop the Agency 
for Healthcare Research and Quality On-Time Quality 
Improvement Program for Nursing Homes (AHRQ, 2012; 
AHRQ, 2013a; AHRQ, 2013b; Carroll, Dykes, & Hurley, 
2012; Degelau et al., 2012; Doty, Koren, & Sturla, 2008; 
Ganz et al., 2013; National Center for Patient Safety 
(NCPS), 2004; Ouslander et al., 2010; Jarrett et al., 2014; 
Ouslander, Bonner, & Herndon, 2014; Sharkey, Hudak, 
Horn, & Spector, 2011; Tinetti, 2003; Tinetti, Speechley, 
& Ginter, 1988; Zimmerman et al., 2014). 

Observation of actual nursing care was beyond the 
scope of this project; therefore, structured interviews 
with close-ended questions were conducted during site 
visits to gain insights into activities performed by each 
relevant discipline (nurse managers and staff nurses, 
certified nursing assistants, dietitians, rehabilitation staff, 
directors of nursing, and administrators [called Guides in 
Green House homes]). Eliciting feedback from multiple 
participants potentially involved in the prevention of falls 
and hospitalizations was used to understand their roles 
and also to provide validation of the reported processes. 
Consequently, the same set of interview questions related 
to structures and processes were used for each discipline. 
One nurse researcher conducted all the interviews for all 
disciplines and for all study sites.

Certified nursing assistant and nurse interview questions 
regarding processes were asked at the unit level (Green 
House home or comparison nursing home unit); i.e., 
questions referred to processes in that unit. If a nurse was 
responsible for both study units, a single interview was 
conducted and the nurse confirmed if processes were 
the same on both units. Administrators/Guides, directors 
of nursing, dietary and rehabilitation staff interviews 
addressed both units because these roles covered 
multiple nursing units or the entire facility. 
 
RESULTS   

A total of 762 residents had at least one initial MDS 
assessment. A smaller number of residents (N=651) had 
at least two assessments in consecutive quarters, which 
was necessary to be included in longitudinal analyses 
(n=241 from Green House homes, 410 from comparison 
nursing homes), resulting in a total of 2,020 assessment 
observations available for analysis.

Reliability (Agreement) of Outcome Data 

Dates of hospital transfer from nursing home logbooks were 
provided by all 19 organizations (11 Green House homes 
and eight comparison nursing home organizations) that 
also provided MDS data. Agreement was calculated in two 
ways: percentage of MDS assessments with a transfer per 
resident and number of reported transfers per resident. 
Agreement with MDS data in both cases was greater than 
95% overall; fewer than 1% of assessments showed a 
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different reported number of transfers between facility 
provided and MDS data. Resident-specific fall dates were 
provided by 13 organizations; agreement between MDS 
data and facility-reported falls was very good, with 88% 
agreement overall.

Differences in Unadjusted Outcome and Resident 
Characteristic Between Green House Homes and 
Comparison Nursing Homes

Falls and hospitalization outcomes were first examined 
in relation to setting only; no significant differences were 
found in the unadjusted fall or hospital transfer rates 
between Green House homes and comparison nursing 
homes, although Green House residents had fewer of both 
(Table 1, rows 1 and 2). At initial study assessment for 
each resident (which was not usually the admission to the 
facility assessment), Green House home residents were 
approximately three years older, with a mean age of 87.1 
years versus 84.0 years; and Green House homes had 
significantly fewer males (21.6% versus 29.0%), fewer 
Medicaid residents (49.4% versus 61.0%), residents with 
slightly better activities of daily living function (mean 15.3 
versus 16.8 on a scale of 0 to 28, with lower numbers 
indicating better functioning), a smaller proportion of 
frequently/always urinary incontinent residents (46.5% 
versus 58.3%), fewer residents with poor balance (58.9% 
versus 72.0%), and residents with longer average length 
of stay within the 18-month study time period (443.8 
versus 391.7 days). There were also differences in the 
prevalence of some active diagnoses.

Differences in Structures and Interpersonal Processes 
of Care Between Green House Homes and Comparison 
Nursing Homes

A total of 236 interviews were conducted: administrators 
and Green House Guides (n=26), directors of nursing 
(n=22), nurses (n=58), certified nursing assistants 
(n=87), dietary staff (n=22), and rehabilitation therapy 
staff (n=21). All interviewees provided informed consent 
to be interviewed.

Related to the domain of resident risk identification, 
restorative care staff (separate from nursing staff) were 
more often responsible for following up on functional 
maintenance plans (FMP) prescribed by physical 

therapy in comparison nursing homes than in Green 
House homes (73.3% versus 27.3%; see Table 2). 
There were no significant differences across nursing 
home type in the domain of prevention practices. On the 
other hand, interpersonal processes found more often in 
Green House homes were those related to the domain of 
communication and collaboration that involved certified 
nursing assistants (Table 2). Specifically, certified nursing 
assistants in Green House homes attended care plan 
meetings significantly more often (90.9% versus 26.7%), 
and dietary staff spoke directly with certified nursing 
assistants about changes to resident nutrition care plans 
more frequently (40.9% versus 0%). Related to the 
domain of structures of care, Green House homes had 
fewer beds (average of 10.2 beds in Green House homes 
versus 34.4 in comparison nursing home units), less 
often provided electrocardiogram services (27.3% versus 
86.7%), and more often had short hallways to common 
areas (81.8% versus 26.7%). There were no differences 
in registered nurse/licensed practical nurse time/resident 
day, but certified nursing assistants in Green House 
homes spent more time (3.5 versus 2.9 hours) with 
residents per day than certified nursing assistants in 
comparison nursing homes.

Relationship of Structures and Interpersonal Processes 
of Care to Outcomes 

Since there were few differences between Green House 
homes and comparison nursing homes in structures and 
interpersonal care processes, the samples from both 
settings were combined for the full model to determine 
the characteristics associated with better outcomes. Of 
the 30 structure and process variables allowed to enter 
into the outcome models, 17 were significantly associated 
with either falls and/or hospitalization outcomes (see 
Table 3). 
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Table 1. Unadjusted Outcome and Resident Characteristic Differences Between Green House and Comparison Nursing 
Home Residents.

 Green House Comparison
 (GH) (CNH)
 (n = 241) (n = 410)  
 ________________ ________________ 
Variable Mean (SD) or % Mean (SD) or % p-value
_________________________________________________________________________________________________________________
Unadjusted Outcome Differences     
  
Average % of assessments with a fall 25.7%  30.0%     
 
Average % of assessments with a hospital transfer  9.6%  10.4%     
 
Demographic Characteristics     
  
Length of stay (days during study period) 443.8 391.7   
 (143.0) (160.0) ***

Medicaid primary payer 49.4% 61.0% **

Age 87.1 (7.0)  84.0 (10.9) ***

Gender male 21.6% 29.0% *

Race white 94.6% 95.1%   
 
Functional and Cognitive Status†     
  
ADL Long Form Scale (range 0-28) 15.3 (6.7) 16.8 (7.0) **

Vision impairment 30.7% 32.0%  
Severe cognitive impairment 40.7% 43.4%  
Mental unsafe behaviors 24.1% 20.7%  
Poor balance 58.9% 72.0% ***
Lower extremity range of motion limitation 15.8% 17.1%   
Walker or cane used 32.4% 34.6%   
Frequently or always urinary incontinent 46.5% 58.3% **
Catheter used 5.4% 8.5%   
 
Active Diagnoses §
     
Anxiety 18.3% 22.4%   
Depression 54.4% 52.3%   
Genitourinary 6.2% 8.3%   
Heart/Circulation 61% 42.2% ***
Infection 3.3% 8.1% *
Metabolic 40.3% 46.3%   
Musculoskeletal 22.4% 18.1%   
Neurological 74.3% 71.0%   
Pulmonary 3.7%  0.2%  ***
________________________________________________________________________________________________________
*= 0.01 < p < 0.05;  **=0.001 < p < 0.01;  ***= p < 0.001
Note. t-tests were used for continuous variables; Fisher’s Exact tests were used for percentages. † Mental unsafe behaviors
(defined as MDS items E0200A-C values 1-3, or E0800-E0900 values 1-3, or E1000A=1). Severe cognitive impairment 
(defined as MDS items C0500 values 0-7, or [C0700=1 and C0800=1 and C0900Z=1 and C1000=2 or 3]). § Genitourinary 
includes benign prosthetic hypertrophy, end-stage renal disease, neurogenic obstructive uropathy. Heart/Circulation 
includes anemia, dysrhythmia, coronary artery disease, deep vein thrombosis, congestive heart failure, hyper/hypotension, 
peripheral vascular disease. Infection includes pneumonia, septicemia, tuberculosis, urinary tract infection, viral hepatitis, 
wound. Metabolic includes diabetes, hyponatremia, hyperkalemia, hyperlipidemia, thyroid. Neurological includes 
Alzheimer’s disease, aphasia, cerebral palsy, stroke, dementia, hemi/para/quadriplegia, multiple sclerosis, Huntington’s, 
Parkinson’s, Tourette syndrome, seizure, traumatic brain injury. Pulmonary includes asthma, chronic obstructive pulmonary 
disease (COPD), chronic lung disease, respiratory failure.
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Table 2. Structure and Process Differences Between Green House and Comparison Nursing Homes (percentage, except 
where indicated as mean [SD]).

 Green House Comparison
 (GH) (CNH)
 (n = 22) (n = 15) p-value 
 units units
_________________________________________________________________________________________________________________
Risk Identification     
Behavior risk meeting 9.1% 26.7%  
Falls team 27.3% 53.3%   
Physical therapy formal follow-up process on
  caseload discharges 54.6% 53.3%   
Restorative responsible for FMP 27.3% 73.3% **
Residents weighed weekly † 27.3% 40.0%   
Wound team 63.6% 46.7%   
Prevention Practices     
Dietary staff teaches certified nursing assistants
  nutrition risk/PrU prevention 27.3% 6.7%   
Falls prevention: bed alarms 72.7% 86.7%   
Falls prevention: checklists/visual cues 54.6% 40.0%   
Rehab teaches certified nursing assistants 
  falls prevention 27.3% 26.7%   
Root cause analysis process for falls 54.6% 86.7%   
Root cause analysis process for hospital transfers 9.1% 26.7%   
End of life planning team 18.2% 46.7%   
Communication and Collaboration     
Certified nursing assistant to certified nursing
  assistant walking rounds at shift change 18.2% 33.3%   
No formal shift report nurse to certified nursing assistant 50.0% 46.7%   
Standard format nurse to physician communication 9.1% 26.7%   
Certified nursing assistants attend care plan
  meetings frequently/always 90.9% 26.7% ***
Dietary staff direct to certified nursing
  assistant for nutrition care plan changes 40.9% 0.0% **
Dietary staff direct to certified nursing
  assistant for resident weight loss 36.4% 53.3%   
Structure     
Certified nursing assistants/nurses float to cover staffing needs 72.7% 86.7%   
Resident assignment changes weekly or monthly 18.2% 40.0%   
Medication aides 18.2% 33.3%   
Resident weights obtained by consistent person(s) 18.2% 26.7%   
Diagnostic services: bladder scanner 54.6% 66.7%   
Diagnostic services: blood draw with lab 63.6% 86.7%   
Diagnostic services: EKG 27.3% 86.7% ***
Diagnostic services: X-ray 90.9% 86.7%   
Short hallways to common areas 81.8% 26.7% **
Number of beds. Mean (SD) 10.2 (0.75) 34.4 (14.9) ***
Certified nursing assistant hours
  per resident day. Mean (SD) 3.5 (0.93) 2.9 (0.43) *
Registered nurse/licensed practical nurse
  hours per resident day. Mean (SD) 1.7 (0.35) 1.6 (0.40)  
________________________________________________________________________________________________________
*= 0.01 < p < 0.05;  **=0.001 < p < 0.01;  ***= p < 0.001

Note. p-values derived from Fisher’s exact tests for count data and non-parametric 2-sample Wilcoxon test for mean differences. † Other 
than new admissions or for significant changes. FMP = functional maintenance plan. PrU = pressure ulcer. EKG = electrocardiogram.



Seniors Housing & Care Journal       39

Table 3. Regression Estimates of Resident Characteristics and Structures and Processes Associated with Resident Out-
comes of Falls and Hospital Transfers.

 Falls Hospital Transfers
 _____________________________________ _____________________________________

Predictor Resident-  Full  Resident-  Full  p-value  p-value  p-value  p-value Adjusted  Model  Adjusted  Model 

Intercept -1.69 * -0.994  0.547  0.278 
Green House home -0.253    0.033    
Resident Characteristics          
Demographic Characteristics          
Medicaid primary payer -0.274 * -0.121  0.344  -0.071 
Age 0.012  0.015  -0.027 ** -0.02 **
Gender male 0.438 ** 0.541 *** 0.042  0.143 
Functional Status†          
ADL Long Form Scale (0-28) -0.022 * -0.014  0.017  0.027 *
Vision impairment -0.035  0.018       
Severe cognitive impairment 0.091  0.133  -0.44 * -0.334 
Mental unsafe behaviors 0.502 *** 0.363 *      
Poor balance -0.222  0.098       
Lower extremity 
range of motion limitation -0.041  -0.068       
Walker or cane used 0.835 *** 0.817 ***     
Frequently or always
urinary incontinent 0.284  0.151       
Catheter used     0.388  0.566 
Active Diagnoses §          
Anxiety -0.083  -0.054       
Depression 0.163  0.185       
Genitourinary     -0.263  -0.534 
Heart/Circulation -0.075  -0.104  0.61 *** 0.254 
Infection     0.691 * 0.237 
Metabolic 0.021  -0.09  0.001  -0.061 
Musculoskeletal 0.152  0.211  0.161  0.195 
Neurological 0.229  0.185  -0.365  -0.21 
Structure and Process Domains         
Risk identification          
Behavior risk meeting   0.464 **      
Falls team   0.759 **      
Physical therapy formal follow-up
process on caseload discharges   0.312       
Restorative responsible for FMP   0.548     
Residents weighed weekly‡   -0.935 *   1.395 
Wound team       1.134 
Prevention Practices          
Dietary staff teaches certified
nursing assistants nutrition
risk/PrU prevention       -3.437 ***
Falls prevention: bed alarms   0.541       
Falls prevention: checklists/visual cues   -0.204       
Rehab teaches certified nursing
assistants falls prevention   1.154 ***      
Root cause analysis process for falls   -1.664 ***    
Root cause analysis process for
hospital transfers       0.151 
End of life planning team       -0.308 
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 Falls Hospital Transfers
 _____________________________________ _____________________________________

Predictor Resident-  Full  Resident-  Full  p-value  p-value  p-value  p-value Adjusted  Model  Adjusted  Model 

Communication and collaboration          
Certified nursing assistant to certified
nursing assistant walking rounds at
shift change   -0.36       
No formal shift report nurse to certified
nursing assistant   0.715 ***   0.64 
Standard format nurse to
physician communication       0.532 
Dietary staff direct to certified nursing
assistant for nutrition care plan changes   -0.292       
Dietary staff direct to certified nursing
assistant for resident weight loss   -1.145 ***   -1.517 ***
Structure          
Certified nursing assistants/nurses float
to cover staffing needs   0.414    -1.744 
Resident assignment changes weekly or monthly  0.161    2.01 ***
Medication aides   0.254    0.371 
Resident weights obtained by consistent person(s)      -3.29 **
Diagnostic services: bladder scanner       -2.095 ***
Diagnostic services: blood draw with lab       2.303 ***
Diagnostic services: EKG       -5.053 *
Diagnostic services: X-ray       3.461 ***
Short hallways to common areas   -0.091       
Number of beds   -0.002    0.102 *
Certified nursing assistant hours per resident day  -0.718 ***   -0.08 
Registered nurse/licensed practical nurse
hours per resident day   0.571    -1.318 *_____________________________________________________________________________________________________________________________________________________
*= 0.01 < p < 0.05;  **= 0.001 < p < 0.01;  ***= p < 0.001
Note. Robust standard errors (clustered at facility level). Model information: 2,020 total assessments for 651 residents. 536 assessments for 312 residents positive indication of 
fall (QIC = 2239.72 for resident-only versus 2187.39 for full model). 172 assessments for 136 residents positive indication of transfer (QIC = 1146.91 for resident-only versus 
1055.99 for full model). † Mental unsafe behaviors (defined as MDS items E0200A-C values 1-3, or E0800-E0900 values 1-3, or E1000A=1). Severe cognitive impairment 
(defined as MDS items C0500 values 0-7, or [C0700=1 and C0800=1 and C0900Z=1 and C1000=2 or 3]). FMP = functional maintenance plan. EKG = electrocardiogram. 
§ Genitourinary includes benign prosthetic hypertrophy, end-stage renal disease, neurogenic obstructive uropathy. Heart/Circulation includes anemia, dysrhythmia, coronary 
artery disease, deep vein thrombosis, congestive heart failure, hyper/hypotension, peripheral vascular disease. Infection includes pneumonia, septicemia, tuberculosis, urinary 
tract infection, viral hepatitis, wound. Metabolic includes diabetes, hyponatremia, hyperkalemia, hyperlipidemia, thyroid. Neurological includes Alzheimer’s disease, aphasia, 
cerebral palsy, stroke, dementia, hemi/para/quadriplegia, multiple sclerosis, Huntington’s, Parkinson’s, Tourette syndrome, seizure, traumatic brain injury. Pulmonary includes 
asthma, chronic obstructive pulmonary disease (COPD), chronic lung disease, respiratory failure.‡ Other than new admissions or for significant changes.
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Domains and Variables Significantly Associated with 
Better Outcomes

At least one variable from each domain was associated 
with fewer falls or hospital transfers. For the domain 
of risk identification, a weekly process for obtaining 
resident weights was associated with fewer falls. For 
the prevention domain, conducting root cause analysis 
for falls was associated with fewer falls, and there were 
fewer hospital transfers when dietary staff were involved 
in teaching certified nursing assistants about nutrition risk 
and pressure ulcer prevention. Related to the domain of 
communication and collaboration, direct communication 
between dietary staff and certified nursing assistants 
about residents’ weight loss was significantly associated 
with both fewer falls and hospital transfers.

Several variables in the structure domain were significant 
for fewer transfers, including use of bladder scanners and 
electrocardiogram services, resident weights obtained by 
a consistent person, and more registered nurse/licensed 
practical nurse hours/resident day. More certified nursing 
assistant hours/per resident day (significantly more 
common in Green House homes) were associated with 
fewer falls.

Domains and Variables Significantly Associated with 
Worse Outcomes

There was also at least one variable in each domain 
associated with worse outcomes for falls or hospital 
transfers. Two variables in the risk identification domain 
were associated with more falls: having a multidisciplinary 
falls team to identify residents at risk of falling and holding 
behavior risk meetings to proactively address a range 

of potential risks. Also, no formal shift report between 
nurses and certified nursing assistants (communication 
domain) was associated with more falls. In the domain 
of prevention, rehabilitation teaching certified nursing 

assistants about falls prevention was associated with 
more falls. Finally, under structure, more transfers were 
associated with weekly/monthly resident assignment 
changes, more beds per unit, and having diagnostic 
services of laboratory and X-ray. 

DISCUSSION

Interpersonal care processes in nursing homes are 
related to resident falls and transfers, in some cases 
seeming to be preventive of poor outcomes, and in other 
cases seeming to be in response to poor outcomes. 
That is, multidisciplinary team communication and 
collaboration, inclusion of certified nursing assistants as 
important members of the care team, emphasis on weight 
monitoring as evidenced by obtaining weekly weights for all 
residents (not monthly and not just for high-risk residents, 
such as those with congestive heart failure), conducting 
root cause analysis for falls, and more certified nursing 
assistant and registered nurse/licensed practical nurse 
time/resident day are all related to fewer falls or hospital 
transfers. One of the processes associated with better 
outcomes is intrinsic to the Green House model: more 
direct communication with certified nursing assistants. 
Several findings indicated that better communication 
between dietary staff and certified nursing assistants is 
associated with fewer falls and hospitalizations. In Green 
House homes, close relationships between dietary staff 
and certified nursing assistants develop more easily or 
“naturally,” as these two staff groups work together to 
plan and prepare daily meals.

Three Interpersonal Processes of Care Domains

Although this study cannot establish causal relationships, 
some variables associated with worse outcomes may be 
a response to existing problems. For example, having a 
multidisciplinary falls teams, behavior risk meetings, and 
physical therapy staff actively involved in teaching falls 
prevention to certified nursing assistant staff (all associated 
with more falls) may have been formed in response to a 
falls problem (AHRQ, 2013b). Further details about the 
maturity of these processes, team leadership, frequency 
of team meetings, and criteria used to select residents for 
review and follow-up were not studied but may help to 
explain the association with worse outcomes.

________________________________________________

One of the processes associated with better outcomes
is intrinsic to the Green House model: more direct 
communication with certified nursing assistants.

________________________________________________
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Findings also indicated that weighing residents weekly 
(versus monthly or only when there is a significant 
change in condition) is significantly associated with fewer 
falls, and a consistent person obtaining weights (from 
the structure domain) is associated with fewer hospital 
transfers. Although it is challenging to postulate a direct 
relationship between weighing residents weekly or a 
consistent person obtaining weights and outcomes, these 
findings suggest that a proactive approach to frequent 
monitoring of resident weight and perhaps also resident 
nutrition and hydration status, may reduce future risk of 
falls or hospitalization (AHRQ, 2013b). 

Two prevention practices were associated with fewer 
falls or hospital transfers. Having a consistent, timely, 
multidisciplinary team process to study causes of prior 
falls (i.e., conduct root cause analysis) may potentially 
reduce future events. Furthermore, having an interactive 
relationship between dietary staff and certified 
nursing assistants around issues of nutrition risk and 
pressure ulcer prevention (possibly reflecting better 
multidisciplinary involvement overall), may perhaps help 
prevent hospital transfers. 

On a related note, processes to promote communication 
across disciplines were associated with better outcomes. 
For example, direct conversation between dietary staff 
and certified nursing assistants about residents’ weight 
loss was associated with both fewer falls and transfers. 
When these dietary processes are not present, certified 
nursing assistants are expected to learn about changes 
in residents’ weight and diet via indirect communication, 
such as written notes, which may be less effective. 

More falls were associated with lack of consistent, 
formal nurse-to-certified nursing assistant report given 
verbally at each shift change. Certified nursing assistants 
reporting no formal shift report described an informal 
process in which the nurse typically “found” the certified 
nursing assistant after the shift started and shared new 
resident information or made special requests for specific 

residents. An informal shift report did not always occur 
and usually did not occur when there were no care plan 
changes.

Structure Domain

Two structures were associated with more transfers: 
inconsistent resident assignments for certified nursing 
assistants and more beds/units. Certified nursing 
assistant to resident assignment was inconsistent when 
assignments changed weekly or monthly. Literature 
suggests that while consistent assignment has emerged 
as a preferred practice in nursing homes, neither criteria 
nor standards for implementation exist, and evidence of 
impact of consistent assignment on outcomes is mixed 
(Castle, 2011; Roberts, Nolet, & Bowers, 2013). The 
findings in this study support consistent assignment. 
Also, more registered nurse/licensed practical nurse 
hours/resident day were associated with fewer transfers, 
a finding that supports previous literature (Castle, 2008; 
Dorr, Horn, & Smout, 2005). Similarly, fewer falls were 
associated with more certified nursing assistant hours/
resident day, a finding also in agreement with previous 
literature (Brown et al., 2016; Dorr et al., 2005).

Most interpersonal care processes and structures that 
were significantly associated with more or fewer falls and 
transfers were not significantly different in frequency 
between Green House homes and comparison nursing 
homes. This lack of difference could be due to the small 
sample size. Exceptions are certified nursing assistant 
hours/resident day that are higher in Green House homes 
and associated with fewer falls, and more beds/units that 
exist more often in comparison nursing homes and are 
associated with more hospital transfers. Hence, both 
Green House homes and comparison nursing homes have 
some interpersonal care processes and structures that 
the findings from this study suggest could be changed 
and may result in fewer falls and transfers. Future studies 
using larger samples are needed to confirm these findings. 

Some nursing homes offered onsite diagnostic services, 
and four of these services were associated with 
hospitalization outcomes. X-ray and laboratory diagnostic 
services were significantly associated with more transfers, 
while bladder scanners and electrocardiogram services 
were significantly associated with fewer transfers. It is 

________________________________________________

Two structures were associated with more transfers:
inconsistent resident assignments for certified nursing 

assistants and more beds/units. 
________________________________________________
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possible that X-ray findings and laboratory results require 
subsequent treatments that are not available at nursing 
homes, such as treatment of fractures or lab findings 
important for proper care. 

Limitations 
 
The design of this study created some limitations. 
First, the overall number of Green House homes and 
comparison nursing homes units was limited; also, given 
the small sample size it cannot be claimed that the 
comparison nursing home units were representative of 
nursing homes across the nation; however, the structures 
and interpersonal care processes that were studied are 
common and informative of those in nursing homes 
across the U.S. Also, interview respondents were from 
the day and evening shifts, and observation was not 
performed; it is possible that staff from night shifts and 
direct observation could have more fully informed the 
structures and processes examined in this project. 

CONCLUSION 

Interpersonal nursing home care processes and 
structures are rarely examined in research, and this study 
found some to be significantly associated with fewer falls 
and hospital transfers, including care processes in which 
dietary staff members were involved in certified nursing 
assistant education and direct communication with 
certified nursing assistant staff about resident changes. 
These findings underscore the importance of the domains 
of resident risk identification, multidisciplinary team 
communication and collaboration, prevention practices, 
and nursing home structures that are associated with 
resident outcomes. The fact that these processes are 
not unique to newer models of nursing home care, such 
as the Green House model, indicate that these domains 
and practices, and particularly findings related to 
communication and collaboration, can be implemented 
by a broad range of nursing homes, not only those 
undergoing culture change. The findings can also help 
inform future studies in nursing homes and stimulate 
practice changes to improve resident outcomes in any 
nursing home model.
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APPENDIX: STATISTICAL ANALYSES

Data quality of falls and hospital transfer reports were 
examined by comparing the agreement between MDS and 
facility-reported counts. Descriptive statistics were used to 
describe outcomes, status of residents at initial assessment, 
and structures and interpersonal processes of care in 
Green House homes and comparison nursing homes. For 
categorical variables, chi-square or Fisher’s exact tests were 
used to determine the significance of differences between 
Green House homes and comparison nursing homes. 
For continuous variables, 2-sample t-tests and analysis 
of variance were used. A 2-sided p-value <0.05 was 
considered statistically significant. Resident characteristics 
and outcomes were described using the resident as the unit 
of analysis, and structures and processes were described 
using study unit as the unit of analysis. 
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For outcome analyses, data from both Green House 
and comparison nursing home settings were combined. 
Logistic regression analyses (for outcomes having two 
values) were used to determine structures and processes 
associated with better falls or hospitalization outcomes, 
adjusting for resident characteristics. Outcomes 
were modeled (analyzed) using a repeated measures 
structure, given that residents had between two and 
seven MDS measurements over the study period that 
were approximately three months apart. The repeated 
measures model controlled for resident characteristics at 
the previous assessment, facility factors, unit factors (e.g., 
bed size), and time (months from initial assessment to 
present assessment). Specifically, resident characteristics 
that varied over time were used from the previous 
assessment in order to control for the starting point of the 
resident for that assessment interval. 

Falls and hospital transfers during an assessment window 
were modeled as binary variables (yes/no fall and/or 
hospital transfer) in a repeated measures logistic regression 
using generalized estimating equations (GEE) (Pan, 2001). 
Details of the analysis may be obtained from Horn. 

Resident characteristics associated with resident falls 
and hospital transfers in previous studies were controlled 
for in each multivariate model (see Table 1 for a list of 
these variables). Variables were not included in analyses 
if fewer than 20 residents were identified with the 
specified characteristic. This was true for oxygen therapy 
and psychoactive medications; these are risk factors 
associated with hospital transfers (Ouslander et al., 
2014). For each outcome (fall or hospitalization), three 
separate models were created, adding more depth with 
each iteration. They included as predictor variables: 1) 
resident does or does not reside in a Green House home 
to determine if setting type was a significant predictor 
of outcomes without adjusting for any other factors; 
2) Green House home and resident characteristics to 
determine beyond setting type and which resident factors 
were associated with the outcomes; and 3) measures 
of structure and interpersonal processes of care as well 
as resident characteristics. The third model determined 
if specific structures and processes were associated 
with outcomes beyond resident differences; this model 
did not include the Green House home as a predictor 
because it was highly correlated with some structure and 

process factors that were included in the model. A priori 
specification of structure and process variables included in 
each model differed for the two outcomes, as did resident 
characteristics included (i.e., the structures, processes, 
and resident characteristics included were those relevant 
for the outcome being examined); to prevent problems 
caused by statistical similarity between variables, no 
included variables were correlated at r > 0.70. 
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