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Abstract

Objectives—To characterize outcomes of patients experiencing a fall and subsequent hip 

fracture while in a nursing home (NH) receiving skilled nursing facility (SNF) services.

Design—Observational study.

Participants—Short-stay fee-for-service Medicare beneficiaries who experienced their first hip 

fracture during a SNF stay.

Measurements—Outcomes measured in the 90 days after the hip fracture hospitalization 

included community discharge (with a stay in the community < 30 days), successful community 

discharge (in the community ≥30 days), death, and institutionalization.

Results—Between 1999 and 2007, 27,305 hip fractures occurred among short-stay nursing home 

patients receiving SNF care. After surgical repair of the hip fracture, 83.9% of these patients were 

discharged from the hospital back to a SNF, with most (99%) returning to the facility where the 

hip fracture occurred. In the first 90 days after hospitalization, 24.1% of patients died, 7.3% were 

discharged to the community but remained less than 30 days, 14.0% achieved successful 

community discharge, and 54.6% were still in a health care institution with almost 46.4% having 

transitioned to long-term care.

Conclusion—SNF care aims to maximize the short-stay patient’s independence and facilitate a 

safe community transition. However, experiencing a fall and hip fracture during the SNF stay was 

a sentinel event that limited the achievement of this goal. There is an urgent need to ensure the 
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integration of fall prevention into the patient’s plan of care. Further, falls among SNF patients may 

Corresponding author: Natalie E. Leland, Division of Occupational Science and Occupational Therapy at the University of Southern 
California, 1540 Alcazar St, CHP 133, Los Angeles, CA 90089-9003, Phone: 323-442-2850, Fax: 323-442-1540, 
nleland@osot.usc.edu. 

Conflicts of Interest: Drs. Gozalo and Teno, are affiliated with the Warren Alpert School of Medicine at Brown University none of 
these relationships pose a conflict of interest or potential conflict of interest. Dr. Bynum is affiliated with Dartmouth Medical School 
& Dartmouth Institute for Health Policy and Clinical Practice neither of these relationships pose a conflict of interest or potential 
conflict of interest. Dr. Leland was affiliated with the Warren Alpert School of Medicine at Brown University at the time of the study 
and is now affiliated with the Division of Occupational Science and Occupational Therapy in the Herman Ostrow School of Dentistry 
& Davis School of Gerontology at University of Southern California, none of these relationships pose a conflict of interest or potential 
conflict of interest. Dr. Christian was affiliated with Brown University at the time of this study and now is employed by Abt 
Associates, neither of these relationships pose a conflict of interest.

Financial Disclosures: No commercial party having a direct financial interest in the results of the research supporting this article has 
or will confer a benefit on the authors or on any organization with which the authors are associated.

The potential scientific conflict of interest between his role at PointRight and his externally funded and unfunded research as a Brown 
Professor revolves around the fact that his own research and publication includes the creation, testing and validation of various 
measures related to the quality of care provided in long term care facilities. Dr. Mor’s NIA grants incorporate such measures in testing 
the effect of states’ policies on the quality of care facilities provide. It might be perceived that my publications and reports regarding 
approaches to measuring long term care quality could be influenced by his financial interest in PointRight. However, the company 
does not support any current or ongoing research in which Dr. Mor is engaged. In the past, whenever there has been the possibility of 
a joint effort with PointRight, Dr. Mor has played no role in negotiating the contractual relationship, leaving this to senior staff at the 
Center for Gerontology and Health Care Research. Dr. Mor anticipates that this “arms length” arrangement will continue in the future. 
Furthermore, all research Dr. Mor has done that is related to the development of new measures of long term care quality are published 
in some form with the code and definitions of these measures totally available in the public domain or consistent with the terms of the 
research contract under which the research was produced.

PointRight does not support any students or research staff who are under my administrative control under any form of contract (the 
annual proceeds from the licensing arrangement between PointRight and Brown does devolve to the Gerontology Center which is free 
to use those funds for various purposes and Dr. Mor has no control over those funds). There are no plans for PointRight to support 
students or fellows at Brown. Indeed, they have developed their own research team which periodically attends open research meetings 
we have at Brown to which other area researchers are also invited to discuss research in long term care.

NaviHealth
NaviHealth is a new company that was founded by principals in the private equity firm, Welsh, Carson, Anderson and Stowe. Before 
NaviHealth was founded, Dr. Mor advised a senior member of Welsh, Carson about the workings of the post-acute sector in the US, 
the volume of the sector and the various actors in it and particularly what types of services were most needed by the major players in 
the health care field, the managed care companies and the hospitals. Once NaviHealth was founded, Dr. Mor was asked to serve as the 
Chair of a Scientific Advisory Committee to advise the company about the way in which they are bringing together organizational 
assets, clinical services and technology to improve patient quality and reduce post-acute costs. As part of the contract, which went into 
effect August 1, 2012, Dr. Mor is compensated for his role as the Chair of the Scientific Advisory Committee as well as for his 
separate consultation to the CEO and Chief Medical Officer. In return for his engagement with the company in these roles, he was 
awarded a contingent equity position in the company amounting to approximately .1% of the outstanding shares. At present this has no 
value, but it could have value, depending upon the performance of the company.
This activity is not in conflict with my research, although it could be perceived by the scientific community that his research on the 
nursing home and post-acute industry could be biased by his relationship with NaviHealth. I will declare this potential conflict in all 
relevant research manuscripts and to the NIH upon submission of grant proposals related to long term care and the post-acute care 
system.
NaviHealth does not provide funding or support for my Brown based research program. There are no funds made available to support 
graduate students or post-doctoral fellows. He has and continues to provide the annual disclosure to his students and fellows the fact 
that he is consulting with NaviHealth.

HCRManorcare
For the past 2 years Dr. Mor has been serving as the Chair of the Independent Quality Committee to this 280 facility proprietary 
nursing home chain. On a quarterly basis Dr. Mor and two of his colleagues meet with senior leaders of the firm and review their 
efforts to improve their quality review systems, personnel training in quality issues and how the company measures their performance 
with respect to the quality of care provided the patients they serve. The company gets the benefit of Dr. Mor’s extensive knowledge of 
long term care quality and its measurement and his advice on where to place their priorities. He is compensated for serving this role 
and devotes 6 days a year to the effort.
To date, this relationship has not had any relationship with his research program, although there may be instances in which 
HCRManorcare clinical staff and leadership will assist with his research colleagues at Brown in recruiting their facilities and/or staff 
to participate in funded research projects.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Leland et al. Page 2

J Am Med Dir Assoc. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



serve as indicator of quality, which consumers and payers can use to make informed healthcare 

decisions.
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Introduction

Patients are increasingly receiving post-acute care (PAC) in nursing homes under the 

Medicare skilled nursing facility (SNF) benefit as Federal policies have emphasized the shift 

of care from hospitals to lower cost care settings.1 In 1982, legislation was passed to 

mandate a per episode payment approach through the implementation of a hospital 

prospective payment system.2,3 The execution of this episode-based payment resulted in 

shorter hospital stays and an increase in hospital discharges to post-acute care.3,4 The 

patients that are transitioned to a subsequent site of care have continued functional and 

medical care needs that require skilled care from an interdisciplinary team, including 

physicians, nurses, occupational therapists, physical therapists, and pharmacists.5 Such 

patients enter the nursing home for PAC as short-stay patients with the goal of enhancing 

functional abilities in order to safely return to the community.6

This growth of PAC in nursing homes is requiring facilities to develop and enhance care 

delivery skills for a patient population that has care objectives different from that of the 

traditional long-term care residents.7 Short-stay PAC patients are admitted for a temporary 

stay with a care plan focused on medical recovery and maximizing independence in order to 

safely return to the community, thereby avoiding long-term institutionalization. On the other 

hand, the traditional long-term care residents live in nursing homes permanently, and thus 

their care is focused on maintaining current functional abilities and medical status.

Adverse events among nursing home residents, such as dehydration, catheter associated 

urinary tract infections, pressure ulcers, and accidental falls have been attributed to poor 

care.8,9 Twenty-two percent of Medicare beneficiaries experience such an event during a 

PAC stay, of which more than half (59%) are preventable.9 For short-stay patients, such an 

event often leads to a rehospitalization,9–11 which may limit their ability to achieve their 

goal of returning to the community; however, no study has systematically looked at the 

achievement of this rehabilitation outcome.

Addressing adverse events, such as accidental falls, among short-stay patients can be 

challenging for nursing homes.6,7 These patients differs from long-term care residents 

because they are in a new environment, are not well known by the staff, and their care is 

focused on increasing independence.6,12 In the area of fall prevention, research has 

demonstrated that the initial transition to the nursing home is when short-stay patients are at 

greatest risk for falls and subsequent fractures.12 It is estimated that 20% of short-stay 

patients fall in the first 30 days after nursing home admission and 4.7% of all short-stay 

patients will experience a hip fracture due to a fall in the nursing home.6,13 Although falls 

occurring in nursing homes among short-stay patients are common, costly, and can result in 
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a rehospitalization,9 little is known about their outcomes after the subsequent hip fracture 

hospitalization.

Poor outcomes due to falls and fractures among long-term care residents have been well 

documented and include morbidity, mortality, and hospitalizations.14–24 However, the 

different treatment objectives and dissimilar desired outcomes limit the ability to generalize 

long-term care resident outcomes to short-stay patients. Further, the current mandated public 

reporting of accidental falls in the United States is limited to long-stay residents and does 

not include short-stay patients.25 Nursing homes are held accountable when such adverse 

events occur among long-stay residents, but no such publicly reported data is currently 

available for short-stay patients.

Therefore, there is a need to understand the impact of falls and fractures in the nursing home 

on the outcomes of short-stay patients with respect to their treatment priorities—safely 

returning to the community. Further, identifying whether short-stay patients who experience 

a hip fracture during a PAC stay are able to return to the community and avoid long-term 

nursing home placement will provide insight into the long-term outcomes of a nursing home 

adverse event. Consequently, the objective of this study is to examine the 90-day outcomes 

of short-stay patients who experience an accidental fall and resulting first hip fracture while 

in the nursing home and identify the proportion of patients who achieve their PAC 

rehabilitation goal of returning to the community.

METHODS

The cohort for this study was defined using the 100% Medicare Provider Analysis and 

Review (MEDPAR) inpatient Medicare Part A claims. Additional data utilized in this study 

included the US nursing home Minimum Data Set (MDS) 2.0 and the Centers for Medicare 

and Medicaid (CMS) standard analytic files for Medicare Part A claims, which consisted of 

inpatient, SNF, hospice, and home health services—plus their Medicare outpatient claims. 

The inpatient file contained claims on short-term acute hospitalizations, long-term acute care 

hospitalizations (LTCH), and inpatient rehabilitation hospitalizations, all with their 

admission and discharge dates. This study was approved by the Institutional Review Boards 

at Brown University and the University of Southern California

Using a five-year look back period, the cohort included all fee-for-service Medicare 

beneficiaries 75 years of age and older admitted to a hospital for their first hip fracture 

between 1999 and 2007 (n=1,386,310). In order to integrate the Medicare administrative 

data and the MDS 2.0, a longitudinal person-level record of daily Medicare utilization and 

residential status (i.e. community versus institutionalized in acute care hospital, long term 

care hospital, psychiatric hospital, inpatient rehabilitation facility, SNF or a non-SNF 

nursing home) was created using the residential history file methodology to identify the 

location, healthcare utilization, and date of death.26. Because this longitudinal person-level 

record relied on Medicare administrative data and MDS 2.0, community was defined as non-

institutional Medicare utilization, including home with home healthcare or home with no 

institutional Medicare service use. The person-level record was used to isolate those patients 

in a nursing home using their SNF benefit at the time of the fracture and to define the 90-day 
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outcomes of this study occurring after the acute care hip fracture hospitalization. Individuals 

experiencing their hip fracture while residing in the community (n=1,155,484), on hospice 

(n=16,101), in a nursing home as a long-term care resident (n=175,275), or in another 

healthcare institution (n=2,088) were excluded from the study. The remaining 37,362 

individuals were short-stay patients in nursing homes utilizing their SNF benefit when the 

hip fracture occurred.

Under the Medicare SNF benefit, long-term residents can access skilled nursing services 

after a qualifying acute care hospitalization. However, their care is focused on facilitating 

the patient’s recovery to their prior level of ability as a nursing home resident, not as a 

patient striving to get back to the community. Thus, in an effort to capture patients that were 

likely to return to the community, we excluded long-term care residents using their SNF 

benefit at the time of the fracture (n=3,986) as well as those that did not have surgery to 

repair the hip fracture (n=2,787).27,28 Additionally we excluded patients with missing or 

suspect MDS claims (n=2,418). To ensure complete data for the 90-day follow-up window, 

those patients admitted to the hospital for their hip fracture after September 30, 2007 

(n=866) were also excluded. These exclusion criteria resulted in a final cohort of 27,305 

short-stay patients who were in a nursing home receiving SNF level care for another medical 

condition when they fell and had their first hip fracture.

Outcomes

Discharge status and 90-day outcomes after hip fracture hospitalization were defined using 

the longitudinal person-level record of healthcare utilization and residential status, defined 

by the residential history file methodology.26 Acute hospital discharge status, using this 

methodology, characterized the subsequent location of care (i.e., SNF or a non-SNF nursing 

home, long term care hospital, psychiatric hospital, inpatient rehabilitation facility, or 

community) or indicated a hospital death. Using the 90-day window after the acute hospital 

discharge we determined the proportion of patients who 1) died before community re-entry, 

2) were discharged to the community and remained less than 30 days, 3) returned to the 

community remaining at least 30 consecutive days (termed a successful community 

discharge), and 4) those who were not discharged to the community. For those patients who 

never re-entered the community, we defined the type of healthcare setting they were in at 90 

days (e.g., nursing home on custodial care, acute care hospital, hospice, skilled nursing 

facility, other healthcare setting included psychiatric hospital or long term care hospital).

Independent Variables

Information on sociodemographic characteristics including age, race (White, Black, 

Hispanic, and Other race), and gender were captured from the Medicare Beneficiary 

Denominator File. The MDS 2.0 was used to characterize prior living status (e.g., living 

alone) and other patient-level characteristics associated with fall and fracture risk.6,24,29–32 

The MDS.20 variables were drawn from the last SNF MDS assessment (e.g., admission 

assessment, 14-day assessment, 30-day assessment, 60 or 90-day SNF assessment) that was 

completed prior to the index hip fracture acute care hospitalization. The short-stay resident’s 

baseline fall risk factors included those variables drawn from the last MDS prior to the acute 

hip fracture hospitalization such as: a 28-point activities of daily living (ADL) score (higher 

Leland et al. Page 5

J Am Med Dir Assoc. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



score indicates greater disability), gait instability, fall history in the last 30 days, 

incontinence in the last seven days (e.g., bowel, urinary), number of medications, and 

indicators of certain types of medications received in the last seven days (antipsychotic 

medications, anti-anxiety medications, anti-depressant medications, and hypnotics).6 

Cognition was operationalized using the cognitive performance scale (CPS) where 0=intact 

cognition and 6=severe cognitive impairment.30,33 Indicators of existing comorbid medical 

conditions (diabetes, arthritis, Parkinson’s, depression, dementia), presence of any pressure 

ulcer, urinary tract infection, dizziness, and syncope were also included.

Section T of the MDS 2.0 was used to describe the proportion of SNF patients receiving 

rehabilitation at the time of the fracture. The assessment provides the total number of days 

and minutes of therapy received in the last seven days for each of the three rehabilitation 

disciplines: occupational therapy, physical therapy, and speech therapy. Four rehabilitation 

variables were created to designate whether or not any rehabilitation was provided and what 

disciplines administered care (e.g., received any rehabilitation services, received 

occupational therapy, received physical therapy, received speech therapy).

Patient characteristics from the hip fracture acute hospital stay were captured using the 

MEDPAR and Part A claims. Variables included a count of the patient’s comorbidities as 

indicated on hospital discharge records using the Elixhauser comorbidity score,34,35 the type 

of fracture (femoral neck fracture, petrotrochanteric fracture), the occurrence of any hospital 

complications during initial hospitalization36 (i.e. postoperative pulmonary failure, 

postoperative pneumonia, postoperative myocardial infarction, postoperative deep venous 

thrombosis or pulmonary embolism, postoperative acute renal failure, postoperative 

hemorrhage, postoperative surgical site infection, postoperative gastrointestinal 

hemorrhage), any intensive care unit (ICU) use during the index hospitalization, the length 

of the hospital stay (in days), and the year of the hip fracture.

ANALYSIS

To describe the cohort, the values of continuous variables are presented as means ± standard 

deviations (SD) or median and intra-quartile range. Categorical variables are presented as 

proportions. To examine differences in patient characteristics among the four outcomes 

(e.g., successful community discharge, discharged to the community but remained less than 

30 days, died, or still in a healthcare institution), a chi square test was used for categorical 

variables and ANOVA was used for continuous variables. The distribution of 90-day 

outcomes was examined and presented as proportions. For those still in a healthcare 

institution at 90 days, the proportion of patients in each care setting was identified (e.g., 

nursing home receiving SNF level care, nursing home as a long-term care resident, acute 

care hospital, hospice, and other settings). Using STATA 12.0, a logistic regression was 

used to predict successful community discharge, including baseline characteristics that 

previous research has associated with returning to the community (e.g., prior living status, 

functional abilities, incontinence, cognitive performance, multiple comorbidities).37–40 

Patient characteristics from the hip fracture acute hospital stay were also included in the 

model. The Huber White correction for clustering the standard errors at the nursing home 

was included in the model.
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RESULTS

Among the 27,305 short-stay patients who experienced their first hip fracture while 

receiving SNF care, the median number of days this cohort was in the SNF prior to the hip 

fracture hospitalization was 7 days [interquartile range 3,13]. More specifically, 96.0% of 

these patients had been in the facility for 30 days or less. Table 1 presents the characteristics 

of this short-stay patient cohort and stratifies the cohort by their 90-day post-hip fracture 

hospitalization outcomes. On average, the patients were 84.9 (±5.5) years of age. These 

individuals were predominantly female (70.8%) and white (94.0%). Twenty-one percent 

lived alone prior to the index SNF stay. The majority of patients (86%) were receiving 

rehabilitation services from at least one discipline in the seven days prior to the hip fracture 

hospitalization; 83.1% had received physical therapy, 74.1% were participating in 

occupational therapy, and 21.0% were engaging in speech therapy. More than half of these 

patients were identified as having unsteady gait (51.7%) and 53.4% had fallen in the past 30 

days. On average, these patients took 9.7(+4.4) medications while receiving SNF care prior 

to the hip fracture. The average duration of the hip fracture acute care hospitalization was 

6.8 (±4.7) days. Twenty percent of patients experienced an intensive care unit stay and 8.8% 

experienced hospital complications.

The short-stay patients that experienced a hip fracture and still achieved successful 

community discharge were higher functioning as indicated by a lower ADL score, compared 

to the other outcome groups. Those achieving successful community discharge also had a 

lower proportion of urinary tract infections, urinary incontinence, and pressure ulcers, and 

had higher cognitive function as indicated by a lower CPS score. Having a diagnosis of a 

cerebral vascular accident, depression, and dementia was more common among patients that 

did not achieve successful community discharge. Furthermore, once admitted to the acute 

care hospital for the hip fracture surgery, ICU utilization was lower among those who did 

achieve successful community discharge, compared to the other outcomes.

Upon hospital discharge (not presented in the table), the majority of patients were 

discharged from the hospital to a nursing home for SNF level care (84.0%), with 99.0% of 

these patients returning to the same facility where the index fall and hip fracture occurred. 

Of the remaining 16% of the cohort, 5.0% died in the hospital and 1.6% returned to the 

community with or without home health, 4.6% were discharged to an inpatient rehabilitation 

facility, 2.0% to a nursing home without skilled services, 1.3% transitioned to hospice, and 

the remaining 1.5% were discharged to another healthcare institution (i.e., long term care 

hospital, psychiatric hospital).

90-Day Outcomes

In the first 90-days after hip fracture hospital discharge 14% achieved successful community 

discharge (refer to Figure 1). Of the remaining patients, 7% were discharged to the 

community but failed to remain in the community for 30 days and 24% died before returning 

to the community. The majority of patients (54.6%) were still in a healthcare setting, of 

which, almost half (46.4%) had transitioned to long-term care in a nursing home.
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Table 2 examines the relationship between patient characteristics and successful community 

discharge. Younger age, being female (adjusted odds ratio (AOR) 1.40, 95% Confidence 

Interval (95% CI), 1.29–1.52), and Hispanic (AOR 1.57, 95% CI 1.06–12.34) had a positive 

association with the outcome. The presence of a pressure ulcer (AOR 0.86, 95% CI 0.78, 

0.95), urinary incontinence (AOR 0.79, 95% CI 0.67,0.95), and greater cognitive 

impairment (AOR 0.34, 95% CI 0.29–0.41) as indicated on the MDS prior to the hip fracture 

hospitalization were associated with lower odds of achieving successful community 

discharge after experiencing a hip fracture during SNF care. A greater number of comorbid 

conditions, as measured by the Elixhauser comorbidity score was associated with a lower 

odds of achieving the outcome (AOT 0.91, 95% CI 0.89, 0.94). The occurrence of an ICU 

stay (AOR 0.78, 95% CI 0.71, 0.87) and hospital complications (AOR 0.84, 95% CI 0.73–

0.96) were also associated with lower likelihood of achieving the desired outcome.

DISCUSSION

This study found poor outcomes in a previously unstudied population—short-stay nursing 

home patients. Due to federal policies that have led to shorter hospital stays and increased 

transitions to lower cost PAC sites such as a nursing home, short-stay nursing home patients 

have grown in service use in the United States. 2–4 These patients entered the nursing home 

for PAC with the goal of returning to the community. Yet, after experiencing a fall and 

subsequent hip fracture during the SNF stay, only 14.0% of these patients achieved 

successful community discharge (meaning they remained in the community at least thirty 

days) after the hip fracture hospitalization. This finding emphasizes the devastating sequelae 

of a fall among short-stay patients.

To our knowledge, this is the first study that has characterized 90-day outcomes among 

short-stay nursing home patients in the US who fracture their hip during a SNF stay in 

which their index nursing home admission is for another diagnosis. With one in seven short-

stay nursing home patients returning to the community, this rate of community re-entry is 

significantly lower (43%) than the community re-entry rate for older adults who experience 

their first hip fracture while residing in the community, which we identified in a prior study 

originating from the same data source.41 Further, the proportion of undesirable outcomes 

(e.g., death and long-term institutionalization) for the short-stay nursing home patients were 

also higher, when compared to older adults that experienced their first hip fracture while 

residing in the community.41 Thus, these poor outcomes further emphasize the negative 

impact falls and fractures have on short-stay nursing home patients whose care is aimed at 

facilitating a successful community discharge.

The focus of rehabilitation is to maximize functional independence and to facilitate a safe 

transition back to the community, which includes identifying fall risk factors and 

implementing preventative strategies in order to limit risk of future falls and re-entry into the 

healthcare system.42,43 The delivery of high quality PAC relies on an interdisciplinary team 

of nurses, physicians, pharmacists, and rehabilitation providers (e.g., occupational therapy 

practitioners, physical therapy practitioners, and speech language pathologists) to work in 

collaboration to address the medical and functional needs of the patients.5 The patients in 

this cohort reflected the common fall risk factors, including the presence of chronic 
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conditions, polypharmacy, functional impairment, gait instability, cognitive impairment, and 

incontinence.45–47 While chronic conditions such as a diagnosis of Dementia or having a 

history of a CVA cannot be altered, the recognition by the interdisciplinary team that a 

patient with such diagnoses fits the fall risk profile can facilitate early identification, 

screening, and implementation of preventative strategies within the care team. To address 

polypharmacy, the nurses can work collaboratively with the physician and pharmacist to 

reconcile medications and minimize fall risk.46 Similarly, depression was common among 

this cohort and is a diagnosis that can be addressed within the PAC setting by the 

interdisciplinary team through early recognition of signs and symptoms, screening, and 

treating as appropriate.38,48 Regrettably, among this cohort, the majority (86.4%) of patients 

were in fact receiving PAC rehabilitation when they fractured their hip, yet the fall and 

resulting hip fracture occurred. Addressing fall risk factors, such as functional impairment, 

gait instability, and developing compensatory strategies for managing incontinence and 

other chronic conditions are within the scope and objective of PAC rehabilitation.48,49 These 

findings highlight the need for future research that examines how the interdisciplinary team 

collaborates in PAC to deliver high quality care and prevent adverse events among short-

stay patients.

Research has documented significant gaps in the delivery and documentation of effective 

fall prevention care processes among high fall risk long-term nursing home residents.50,51 

While there is a strong and growing evidence-base of PAC interventions that decrease fall 

and fracture risk,52–60 the extent to which such interventions are integrated into the PAC 

plan of care by the interdisciplinary care team is unclear. The findings of this study 

underscore the long-term impact of falls among short-stay patients and the urgent need to 

ensure the delivery of high quality fall prevention strategies. However, the ability to 

examine the delivery of such care processes at the population-level is in its infancy. The 

Medicare Administrative data used in this study does not capture whether or not such 

interventions were delivered as part of the PAC plan of care. Nor, does the current data 

provide information about the collaborations of the interdisciplinary team. Data sources that 

capture this level of detail, such as electronic health records and clinical registries, are in the 

nascent stages, particularly for PAC and long-term care.

Therefore, in order to improve the quality of PAC care and prevent adverse events, the next 

logical step is to build the research in this area including, the development of care process 

measures to assess which rehabilitation practices are associated with positive outcomes, 

particularly in the context of the broader interdisciplinary team. Such measures would 

provide the foundation for quantifying the degree to which fall prevention is integrated into 

the plan of care, which disciplines are involved, and how care varied by region.51 PAC 

providers can use these measures to engage in targeted quality improvement initiatives 

aimed at preventing falls and achieving optimal patient outcomes, thereby aligning with the 

priorities of healthcare reform.61 Finally, research efforts in the area of fall prevention for 

short-stay residents can lay the foundation for examining interdisciplinary team 

collaborations, defining care processes, and evaluating prevention efforts for other adverse 

events.
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Limitations

As with any secondary data analysis utilizing administrative data, there are limitations to 

this study. Information detailing the SNF stay prior to the hip fracture hospitalization was 

restricted to the data available in the MDS assessments. As a result, there was no variable 

indicating the primary admitting diagnosis for the index SNF stay during which time the hip 

fracture occurred. There is also the possibility of inaccurate collection of the data 

represented in the MDS. Past studies have raised concerns regarding the accuracy and 

completeness of the MDS.62–64 For example, the diagnosis section of the MDS directs the 

assessor to only select the diseases relevant to the current MDS assessment. This may lead 

to under reporting of chronic conditions a patient may have. Therefore, because this study 

relied on the MDS for baseline patient characteristics, it is possible that there was 

underreporting of independent variables. Yet, despite these data limitations, the approach 

used in this study provided an opportunity to examine short-stay SNF patients’ outcomes 

after the subsequent acute hospitalization. Future research will require either primary data 

collection or other data sources to ensure the accurate and complete collection of relevant 

data in the examination of patient outcomes.

This study was not able to capture information regarding the healthcare providers’ clinical 

decision-making regarding which patients received PAC rehabilitation in the nursing home 

and those that did not at the time of the hip fracture. We were also unable to capture the 

types of interventions that were provided by members of the interdisciplinary team and 

consequently, we could not determine whether or not fall prevention was integrated into the 

plan of care. Moreover, the data did not capture the circumstances of the fall events that 

resulted in the hip fracture or information detailing the nursing home environment (e.g., wet 

floors) that may have contributed to the fall event. Our data was part of a larger study and as 

a result was limited to those individuals 75 years of age and older and thus may not be 

generalizable to those younger individuals that experience a fall and hip fracture during a 

PAC stay in a nursing home. Additionally, the longitudinal person-level record of healthcare 

utilization and residential status used to operationalize the outcomes after the index hip 

fracture hospitalization was limited to MEDPAR files and MDS assessments for those 

returning to a nursing home. Therefore, we are unable to capture information about non-

Medicare services received in the community or distinguish between discharges to assisted 

living facilities or a private residence. Even with these limitations, to our knowledge this is 

the first study to describe the outcomes of short-stay patients who fall and experience their 

first hip fracture during a SNF stay in the US.

CONCLUSION

Only 14.6% of short-stay nursing home patients achieved successful community discharge, 

this emphasizes the devastating impact of a fall with injury during a SNF stay. Substantial 

evidence has documented the high risk of falling upon admission to a nursing home6,13 and 

the interventions that mitigate that risk.14–24 Unfortunately, it is not clear to what extent 

these preventative interventions are provided during a PAC stay in a nursing home. The poor 

outcomes identified in this study underscore the need to enhance the delivery of fall 

prevention efforts and ensure evidence-based approaches are an integral part of the short-
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stay patients’ plan of care. Currently, nursing homes are only mandated to report on 

accidental falls among long-stay residents. However, the recent passage of the Improving 

Medicare Post-Acute Care Transformation (IMPACT) Act of 2014 has included major falls 

with injury as a potential quality measure, thus SNFs and other post-acute care settings may 

be required to begin publicly reporting falls among their post-acute care patients.65 As the 

emphasis on provider accountability for patient outcomes expands throughout the healthcare 

system, nursing home providers must strive to deliver high quality care to short-stay 

patients. Thus, to achieve desired short-stay patient outcomes, fall prevention interventions 

will need to be a fundamental part of skilled care in nursing homes.
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Figure 1. 
90-Day Outcomes

Note: Other= long term care hospital or psychiatric hospital
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Table 2

Predicting Successful Community Discharge

Odds Ratios 95% Confidence Interval

Age 0.93 (0.96–0.97)

Female 1.40 (1.29–1.52)

Race

 White reference

 Black 0.97 (0.79–1.18)

 Hispanic 1.57 (1.06–2.34)

 Other race 1.05 (073–1.52)

Utilization in SNF prior to fracture

 Any rehabilitation 1.52 (1.35–1.71)

SNF status prior to hip fracture hospitalization

 Lived alone prior to SNF stay 1.16 (1.07–1.26)

 ADL score (range 0–28) 1.01 (0.99–1.01)

 Urinary tract infection 0.98 (0.90–1.07)

 Any pressure ulcer 0.86 (0.78–0.95)

Incontinence

 Urinary incontinence 0.79 (0.67–0.95)

 Bowel incontinence 0.96 (0.80–1.14)

Cognitive performance score

 0–1 (Low cognitive impairment) reference

 2–4 (Moderate cognitive impairment) 0.43 (0.39–0.46)

 5–6 (High cognitive impairment) 0.34 (0.29–0.41)

Hip fracture hospitalization

 ICU utilization 0.78 (0.71–0.87)

 Elixhauser co-morbidity score 0.91 (0.89–0.94)

 Hospital length of stay 0.98 (0.97–0.99)

 Any hospital complications 0.84 (0.73–0.96)

 Petrochanteric fracture 0.69 (0.64–0.74)

N=27,305; R2=0.056

Note: controlling for year, ADL= activities of daily living, ICU= intensive care unit
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