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il
Abstract

Inpatient falls and injurious falls in acute caedtiigs have significant impact on
patients. Despite the implementation of severdfal initiatives in preventing falls and
injurious falls, inpatient falls and injurious falétill are prevalent in the United States. Irgrati
falls and injurious falls are a complicated phenoareand can be contributed to multilevel
factors including organization at the hospital and levels, nursing care process, and patient-
specific factors. However, gaps exist in the #itare on the associations of injurious falls with
multilevel factors.

The purpose of this study was to examine the agsocs of injurious falls in acute care
hospitals with multilevel factors including hospigad unit structure, nursing care process, and
patient-specific factors. The modified Donabediiructure—Process—Outcome (SPO) model
was used as a conceptual framework to guide thiy.stu

This cross-sectional, correlational study used 208/3 to June 2014 data from the
National Database of Nursing Quality Indicafo(SIDNQI®). The STATA (Version 14) was
used to conduct hierarchical regression analysegamine the significance of association of
injurious falls with multilevel factors including'ganizational structure (i.e., hospital size,
teaching status, and Magfiestatus), unit structure (i.e., nurse staffing ani type), nursing
care process (i.e., falls without employee assistafall risk assessment, implementation of fall
prevention protocol, and physical restrain use)@amtipatient population factors for patients
who fell (i.e., gender, and fall risk status). eTiesults of the study suggested hospital structure
(i.e. teaching status), unit structure (i.e. suabunit and RN hours per patient day), unit nursing
care process (i.e. falls without employee assisianmit patient population characteristics (i.e.

at fall risk) and 1000 patient days were signifibaassociated with incidence of injurious falls.



The findings from this study provide further knoddge on multilevel factors contributing
to inpatient injurious falls. Nurse leaders, reéskars and policy makers may develop,
implement and improve fall prevention programs dase the identified risk factors. The study
also provides important implications for futureeasch on injurious fall prevention in acute care

hospitals.
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Chapter 1
Introduction
Problem and Significance

Falls among patients in acute care settings anal@et and a serious concern for patient
care. Inpatient falls are the most common incisleaported in acute care hospitals (Anderson,
Boshier, & Hanna, 2012; Cameron et al., 2012; Nwatli¢atient Safety Agency [NPSA], 2007,
Oliver, Healey, & Haines, 2010). In the Unitedt8&a(U.S.), there are about one million
inpatient falls annually with the average fall atanging from three to five falls per 1000
patient days in acute care hospitals (Oliver e28l10). The fall incidence is higher among
hospitalized older adults (65 and older) compaoegbunger adult patients, ranging from four to
fourteen falls per 1000 patient days (Andersor.ef812).

Falls during hospitalization have a number of asgeonsequences for patients,
especially older adults. Among patients experigga fall, about 30 to 50% have injuries
caused by the fall and 10 to 15% suffer from seriojuries such as traumatic brain injury or hip
fractures (Deandrea et al., 2013). With fall-rethinjuries, older adults may have reduced
mobility and functional ability that further canatease independent living and quality of life
(Oliver et al., 2010). Due to the injury causediyatient falls, older adults may have to be
placed in a long-term nursing care facility forabHitation and recovery before returning home
(Oliver et al., 2010).

Moreover, falls can have a negative psychologiogiact on older adults. Chung and
colleagues (2009) found that approximately 50%lad&ioadults with a history of falls developed
the fear of falling, and about one third of thekkeoadults developed chronic post-traumatic

stress disorder. Because of fear of falling, 13a%o of older adults restrict their physical and



social activities, causing further functional deeli depression, social isolation, and decreased
quality of life (Huang, Chi, & Hu, 2013; Zijlstra al., 2007).

Inpatient falls can result in an extra financiatden to patients and healthcare facilities.
Injurious falls result in prolonged length of haspistay that increases direct patient care costs.
On average, when comparing patients with seriol:sseflated injuries to those without falls,
their length of stay (LOS) increased by six to teetlays with an additional cost of $13,316
(Wong et al., 2011). In addition, indirect costsaciated with fall-related injuries cause loss of
income, potential placement in a skilled nursinglity or nursing home, and litigation expenses
(Oliver et al., 2010; Wong et al., 2011).

Several national initiatives and policies have eagied preventing falls and their
associated adverse consequences. The U.S. Depadfhtéealth and Human Services (DHHS,
2010) proposes reducing falls and fall-relatedagerinjuries and death as one major goal in the
Healthy People 2020. Since October 1, 2008, theefe for Medicare and Medicaid Services
(CMS) have implemented a new policy regarding reirmbment to hospitals. According to the
new policy, hospitals are no longer eligible toaige reimbursement for treatment of
preventable injuries, such as inpatient fall-relatguries. The purpose of this new policy is to
encourage hospitals to proactively prevent inpafigts and other preventable events, improve
care quality, and reduce healthcare costs (Mattiwebster, 2008).

The National Quality Forum (NQF) has included pdtialls and fall-related injuries as
one of the major nursing-sensitive care outcomesores (2004). These national initiatives
underscore the importance of preventing inpatigilks. In last decades, both single factor and
multifactorial fall prevention interventions havedn developed and implemented in hospitals to

prevent inpatient falls and fall-related injurieSingle interventions include: (a) Vitamin D and



calcium supplements, (b) exercise, (c) environmeaange, and (d) assistive technology use
such as bed exit alarms, (e) staff education effyise model modification, and (g) patient
education. Multifactorial interventions incorpaaeveral single intervention components
(Cameron et al., 2010). Although some interverstiespecially the multifactorial interventions
have shown positive effect in reducing inpatietisfdalls and fall-related injuries still are
prevalent in hospitals. In a recent study, Bouklthid colleagues (2013) found a total of 315,817
falls (3.56 falls per 1000 patient days) and 82,B@2rious falls (0.93 injurious falls per 1000
patient days, 26.1%) in the U.S. hospitals betwkeéyn 1, 2006 and September 30, 2008.
Review of the Literature

Given the prevalence and significant consequenicepatient falls and fall-related
injuries, it is important to prevent falls, espdlgianjurious falls among adult patients in acute
care settings. Itis critical to identify diversetors associated with inpatient falls and injuso
falls, considering patient-specific and hospitaasizational factors among adult patients.
Patient Risk Factors of Falls

Patient risk factors are categorized into medioalditions and non-medical
characteristics. Common medical conditions idexdifs significant risk factors for inpatient
falls include: (a) cognitive impairments (Costa-®&t al., 2014; Harlein, Halfens, Dassen, &
Lahmann, 2011; Neumann, Hoffmann, Golgert, Hasf&rdon Renteln-Kruse, 2013); (b)
impaired mobility (Corsinovi et al., 2009; Harlehal., 2011; Neumann et al., 2013); (c) urinary
incontinence (Chen, van Nguyen, Shen, & Chan, 2@&rg (d) stroke (Chen et al., 2011; Costa-
Dias et al., 2014; Schmid et al., 2010; Tommadialamini, Bidoli, Sicolo, & Palese, 2008).

Taking certain medications with sedative hypnotfeas such as psychoactives also is a



significant risk factor for inpatient falls (Cosisas et al., 2014; Mion et al., 2012; Oliver, Daly,
Martin, & McMurdo, 2004; Rhalimi, Helou, & Jaeck&009).

Among non-medical characteristics, advanced ag®déas identified as the major risk
factor for falls (Brand & Sundararajan, 2010; ChktcRae, Varghese, Ferrar, & Haines, 2013;
Corsinovi et al., 2009; Costa-Dias et al., 2014rléia et al., 2011). Among inpatient falls,
approximately one-half occur in adult inpatientsy@@rs and older (Costa-Dias et al., 2014,
Mion et al., 2012). Patients with advanced agey&rs or older) are exposed at the highest risk
of having a fall and fall-related injuries whiledptalized compared to any other age groups
(Brand & Sundararajan, 2010; Mion et al., 2012hug, advanced age, especially age above 80
years old, has been identified consistently ag@aifstant factor for increasing fall-related
injuries (Brand & Sundararaja, 2010; Chari et2013; Fischer et al., 2005; Krauss et al., 2007;
Williams, Szekendi, & Thomas, 2014).

In contrast to age, gender is still controversiahie current literature. While some
studies identify being a male as a significant fattor for inpatient falls (Chen et al., 2011,
Neumann et al., 2013); other studies find femabaghncreased risk for inpatient falls (Chari et
al., 2013; Schwendimann, Bihler, de Geest, & Miljs2008; Tommasini et al., 2008). In
addition, while being a female is identified agkriactor for fall-related injuries in many studies
(Brand & Sundararaja, 2010; Chari et al., 2013;lMdfis et al., 2014); other studies find being a
male is associated with increased risk of falltedlanjuries (Krauss et al., 2007; Staggs, Mion,
& Shorr, 2014).

In the literature, several other factors have bdentified. Having a history of a
previous fall is one major risk factor (Mecocciedt 2005; Neumann et al., 2013; Oliver et al.,

2004). Taking certain medications, such as antipsiyc agents, opiates or diuretic non-



antihypertensive agents, is associated with féditee injuries (Mion et al., 2012). Elimination-
related falls (e.g., falls related to toileting@iincrease the risk for injuries resulting frorsfa
(Hitcho et al., 2004).

Organizational Risk Factors of Falls

In the literature, studies on inpatient falls amgamizational factors focus on four
different aspects: (a) hospital characteristicsu(bt characteristics, (c) nurse staffing
characteristics, and (d) nursing care processtacttach aspect is summarized below.

Hospital characteristics In general, small hospitals (< 250 beds) havepesgalence
of falls compared to large hospitals (>= 250 b€Hsauss et al., 2007). Additionally, falls in
small hospitals (< 300 beds) are associated wghdririsk for injuries secondary to falls
(Dunton, Gajewski, Taunton, & Moore, 2004; Staggale 2014).

Teaching or Magné&tstatus of hospitals also is found to be associattdthe incidence
of falls and fall-related injuries. Teaching hdajs have less fall-related injuries compared to
non-teaching hospitals (Staggs et al., 2014). &ekeshows that hospitals with Maghet
recognition report lower inpatient fall rates comgshto those without Magrfétecognition
(Dunton, Gajewski, Klaus, & Pierson, 2007; Lakead Klaus, & Dunton, 2010). Dunton and
colleagues (2007) found that patient fall rateslagnef hospitals were 10.3% lower than that
in non-Magnet hospitals. Similarly, Lake and colleagues (20Epprt an average of a 5%
lower inpatient fall rate in Magnehospitals compared to non-Maghé&bspitals.

Unit characteristics. The prevalence of falls and fall-related injurtk§er among types
of care units. Intensive care units have signifialower fall and fall-related injury rates than
other units (Chelly et al., 2006; Dunton et al.020Hé&rlein et al., 2011; Williams et al., 2014).

Patients in geriatric units are at significantlgthrisk for falls and fall-related injuries (Hameet



al., 2011; Heinze, Halfens, & Dassen 2007; Schwaadn et al., 2008). Medical units have the
highest fall rates and fall-related injury ratesle/surgical units have the lowest fall rates and
fall-related injury rates among medical, surgieald medical-surgical units (Bouldin et al, 2013;
Schwendimann et al., 2008; Staggs et al., 2014jam et al., 2014). In addition, medical,
medical-surgical, and telemetry units have the ésgjinates of major injuries or death (Williams
et al., 2014).

Nurse staffing characteristics Although many studies have reported significant
association between patient fall incidences andenstaffing, study findings on the association
between nurse staffing and inpatient falls aréefgjiivocal. In general, lower inpatient fall mite
are associated with higher total nursing hourdhérigegistered nurse (RN) hours, and a higher
proportion of RN hours (Dunton et al., 2004; Lakale 2010; Staggs & Dunton, 2014), while a
higher proportion of temporary RN hours (e.qg.,fstgfprovided from non-hospital employed
nurses) are associated with higher incidence df logatient falls and fall-related injuries (Bae,
Kelly, Brewer, & Spencer, 2014). As the most commueasures of nurse staffing, total nursing
hours per patient day (TNHPPD) include hours predidy RNs, licensed practical nurses
(LPNSs), and unlicensed assistive personnel (UAR)hRurs per patient day (RNHPPD) are the
nursing care hours per patient day provided by RINd;RN skill mix is the proportion of RN
hours to total nursing hours (Bae et al., 2014;tBaret al., 2004; Dunton et al., 2007; Lake &
Cheung, 2006; Lake et al., 2010). Using the Nati@atabase of Nursing Quality Indicators®
(NDNQI®) in a study, Dunton and colleagues (2007) fourghtiee associations between
inpatient fall rates with both TNHPPD and RN skhilix (i.e., proportion of total nursing hours
provided by RNs): with one hour increase in TNHPBBY one percentage increase in the

proportion of RN hours per patient day, the falesawere 1.9% and 0.7% lower, respectively.



Lake and colleagues (2010) reported significandlgative associations between RNHPPD and
fall rates and positive associations between noiRRD ¢ = -.29, .12, .10 for RNHPPD,
LPNHPPD, and UAPHPPD, respectivaby<.001) utilizing NDNQP data. They found that
specifically for every additional RNHPPD, the fedte decreased by 2% while for every
additional LPN hours per patient day (LPNHPPD) a#d® hours per patient day (UAPHPPD),
the fall rate increased by 2.9% and 1.5%, respelgtiiLake et al., 2010). However, several
systematic reviews and meta-analyses of staffirigemaes studies in acute care hospitals did not
show the association between RN staffing and iepafells (Kane, Shamliyan, Mueller, Duval,
& Wilt, 2007; Lake & Cheung, 2006).

The effect of nurse staffing also varies amongedéht types of units. Dunton and
colleagues (2004) found 15 total nursing hoursgagient day (TNHPPD) as a cut-off point for
significant negative associations between nurdérgjaand fall rates in different units. The
study findings of Dunton et al. suggest that fepstiown, medical, and medical-surgical units,
patient falls increased when TNHPPD were less fitaror surgical units, patient falls increased
when TNHPPD were greater than 15. Significant tiregassociations were found between RN
hours and fall rates for step-down and medicalsyhibwever, they were not present for medical-
surgical or surgical units. For fall-related ingg, TNHPPD (up to 9 hours per patient day) and
RN hours were significantlyp(< .05), negatively associated with fall-relateghiies for medical
units and step-down units, respectively (Duntoal €2004). As hours decreased (both
TNHPPD and RNHPPD), fall-related injuries increasadhese units.

In addition to TNHPPD, RNHPPD and RN skill mix, sarturnover rate is also found to
be associated with inpatient falls and relatedriags Kane and colleagues (2007) reported that

the patient fall rate increased by 0.2% when ntusgver rate increased by 2%. However, Bae,



Mark, and Fried (2010) found fewer inpatient faltsthe nursing units with low levels of
turnover (0 - 3.3%) than the units with no turnofex.05).

Nursing care process factors.n the literature, factors related to nursing gan@cess
are found to be contributing to inpatient falls aathted injuries. For example, unassisted falls
by employees are associated with an increasedanskjuries resulted from a fall (Krauss et al.,
2007; Staggs et al., 2014). Chari and colleag2@$3) found that falls withessed or assisted by
staff were 50% less likely to be associated wittctures than unwitnessed falls. In addition, the
use of physical restraints is positively associatét occurrences of inpatient falls and related
injuries (Evans, Wood, & Lambert, 2002; Titler, 88 Kanak, Picone, & Qin, 2011).
Although one major purpose of physical restraist®iprevent patient falls, for example, among
patients with delirium (Kwok et al., 2013), resdalas shown that physical restraint use is not
an effective way to prevent falls and related imsi(Berzlanovich, Schopfer, & Keil, 2012).
Using physical restraints has been associatedimgtieased risk for falls, injuries and even death
(Berzlanovich et al., 2012; Evans et al., 2002efiet al., 2011; Tzeng & Yin, 2013).

Research also has shown significant associatiofalsfor injurious falls with uses of
fall risk assessment or fall prevention protoca@sf@rmed or implemented on individual
patients. Patients are less likely to experiengeies if they are assessed for their fall rigon
hospital admission (Chari et al., 2013). Nursesrotise standard fall risk assessment tools to
assess fall risk status of individual patientsmakg the commonly used fall risk assessment
tools, Morse Falls Score (MFS) and the SRATIFY 8ame widely validated (Oliver et al.,
2010). In addition to fall risk assessment, wiahprevention protocols are implemented on

the patients, the patients are less likely to aepee fall-related injuries (Staggs et al., 2014).



Gaps in the Literature

Inpatient falls is a complicated phenomenon thablves different factors, including
patient-specific factors, environmental factorgazational factors and patient-staff interaction
factors in the hospital (Oliver et al., 2010). Hawer, existing studies on inpatient falls
separately focus on patient-specific factors sisctleanographic factors and medical conditions
(Chari et al., 2013; Fischer et al., 2005; Miomlet2012), or organizational factors including
hospital and unit characteristics as well as nata#fing factors (Bae et al., 2014; Bouldin et al.,
2013; Dunton et al., 2007; Lake et al., 2010; eeni et al., 2011). Although there have been
studies examining organizational factors such apital and unit types with some patient-
specific factors (Krauss et al., 2007; Staggs.etall4; Williams et al., 2014), no studies have
examined multilevel factors associated with inp@tfalls to explore the combination effects of
patient-specific, organizational, and nursing gaazess factors. It is important to include
patient-specific factors in examining factors assed with inpatient falls. First, patient
characteristics have a defining role in patientountes, specifically inpatient falls or injurious
falls in this study (Lake & Cheung, 2006). In aduh, since differences in patient characteristics
across clinical settings such as hospitals or ngrshnits may affect the likelihood of a clinical
outcome (Lezzoni, 2003), it is important to confatient differences across different settings to
obtain reliable relationships between the outcomgafient falls or injurious falls) and
organizational factors (Lake & Cheung, 2006).
Research Questions

Given the gaps in the literature on the exploratibfactors related to inpatient falls and
fall-related injuries in acute care hospitals, ¢hséudies were proposed to identify multilevel

factors — patient factors, nursing care proces®facunit and hospital factors — that contribute
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to inpatient falls and related injuries and expl@etors that need to be incorporated in fall
prevention programs in acute care hospitals. UgiadNational Database of Nursing Quality
Indicator§ (NDNQI®) data from July 2013 through June 2014, threeareSequestions were
explored:

1. What are the major risk factors for falls and fallated injuries reported in medical,
surgical, medical-surgical, and step-down unitaaate care hospitals?

2. What organizational structure (i.e., hospital steaching status, and Magfistatus),
unit structure (i.e., nurse staffing and unit typ®)rsing care process (i.e., falls
without employee assistance, fall risk assessnraptementation of fall prevention
protocol, and physical restrain use) and patiectofa (i.e., gender, and fall risk
status) are associated with inpatient injurioulsfal

3. What factors could be included in developing angléementing fall prevention
programs in clinical practice?

Conceptual Framework

The conceptual framework for the study was baseith@modified Donabedian’s
Structure—Process—Outcome (SPO) model by Coyldatttes (1999). Donabedian defines
guality of healthcare as the function of three basimponents: structure, process, and outcomes
of care (1966). According to Donabedian, structefers to the attributes of the healthcare
settings in which care takes place, including ptalsiesources (i.e., equipment, facilities, and
finance), human resources (i.e., health care pensidnd other personnel), and organizational
properties (i.e., organizational structure). Thacpss refers to how the healthcare service is
provided and received that involves the care pensdservices and interactions with the

patients, as well as the patient’s activities atitldes. Outcomes are defined as the
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measurement of the effectiveness of the care aathtient provided to patients, including patient
outcomes (e.g., patient health and wellness), atidri satisfaction with care (Donabedian,
1966, 1988, 1992). Donabedian explains that edetltomponents related to the quality of care
must be evaluated together to assess quality efefégctively (Donabedian, 1966, 1988, 1992).

In 1999, Coyle and Battles modified Donabedian’©3Rodel for measuring quality of
care to include the antecedents of medical camyleGand Battles (1999) suggest that antecedent
conditions including patient factors can affect str@icture, process and outcomes of medical
care. The antecedent conditions of patient factefed by Coyle and Battles emphasize
individual patient’s characteristics. AccordingGoyle and Battle, patient factors include
genetics, socio-demographics, and health statwgekas personal beliefs and preferences.

Based on an extensive literature review, previtudias separately reported significant
factors associated with falls and injurious fal&s: patient characteristics (i.e., age, gender, and
fall risk) (Brand & Sundararaja, 2010; Chari et 2D13; Williams et al., 2014); (b) hospital
structure (i.e., hospital bed size, teaching or Magtatu$) (Dunton et al., 2004; Dunton et al.,
2007; Lake et al., 2010; Staggs et al., 2014)ua) structure (i.e., unit type and nurse staffing)
(Dunton et al., 2004; Dunton et al., 2007; Lakalet2010; Staggs et al., 2014; Williams et al.,
2014); and (d) nursing care process, such asaisefall risk assessment, a fall prevention
protocol, a fall assisted by employee, and physestraints in use (Evans et al., 2002; Krauss et
al., 2007; Staggs et al., 2014). The study integrall of the identified factors of inpatient fall
and injurious falls using the modified Donabedia®R0O model.

For this study, a conceptual framework was develdy@sed on the modified
Donabedian’s SPO model to examine multilevel factmsociated with injurious falls among

inpatients (see Figure 1-1). The outcome was iepéinjurious falls. Patient factors included
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patient gender, and fall risk status. Structuotois included hospital characteristics (i.e.,
hospital size, Magn®tstatus, teaching status) and unit factors (irgt,types: medical, surgical,
medical-surgical, and step-down units; and nuraiiisg: total nursing hours per patient day,
RN hours per patient day, RN skill mix, and nurg@mover rate). Process factors consisted of
services and patient interaction with healthcacdgmsionals: (a) falls without employee
assistance, (b) fall risk assessment, (c) impleatiemt of fall prevention protocol, and (d)
physical restraint use (see Figure 1). Thus,gstudy was the first attempt at investigating the

complex phenomenon of falls and injurious fallsnaitiple levels.
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Structure Factors: Hospital Level
1. Hospital size
2. Teaching status
3. Magnet® status

Structure Factors: Unit Level
1. Nursing unit type
2. Nurse staffing

Process Factors: Unit Level

“1 1. Falls without employee assistance

2. Fall risk assessment

3. Implementation of fall prevention protocol
4. Phvsical restraint in use

Patient Characteristics: Unit Level
1. Gender
2. Fall risk status

Outcome: Injurious Falls

Figure 1-1.Conceptual framework of the modified DonabediarP©Snodel to examine
multilevel factors associated with inpatient inaus falls
Research Scopes and Methods for Manuscripts

Three studies were proposed. Different research $oopes and research methods are
described for each Manuscript.
Manuscript 1: Older Adult Inpatient Falls in Acute Care Hospitals: Intrinsic, Extrinsic,
and Environmental Factors
Purpose

The purpose of this study was to identify risk ¢astfor inpatient falls in older adult

patients (65 years or older) in acute care hospiggorted in current literature. Four specific
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research questions were proposed:
1. What is the fall rate in older adult patientsgute care settings?
2. What are the major risk factors for falls inelédult patients in acute care

hospitals regarding patient characteristics and sattings?

3. What are the fall-related outcomes in older patients in acute care hospitals?
4. What conceptual and methodological issues shmeikcbnsidered for research and
practice?
Methods

An integrative literature review was conductedniewaer the proposed research
guestions. Twenty threstudies were selected from literature searchesumed in five
electronic databases including PubMed, the Cochtérary, the Cumulative Index of Nursing
and Allied Health Literature (CINAHL), MEDLINE, andsycINFO. Manual searching also was
completed using Google Scholar based on the refergsts from retrieved articles. The
literature of interest was limited to 10 yearsexdent peer-reviewed publications. Search terms
consisted of: (a) fall(s); (b) predictor(s), risctor(s) or characteristics; (c) older adult(s) or
elderly; (d) patient(s), inpatient(s) or hospitaliz and (e) acute care settings or hospitals.
Studies meeting the following inclusion criteriar&véncluded: (a) participants were hospitalized
inpatients age 17 or above; (b) study settings \&eute care hospitals; (c) quantitative measure
was used to assess fall risk; (d) studies publigh@eer-reviewed academic journals; and (e)
studies were written in English. Exclusion criégeincluded: (a) participants age 16 or below
were included; (b) age of study participants werespecified or reported; (c) study settings

were outpatient settings, including home, commurasydent settings, psychiatric settings, or
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rehabilitation settings; and (d) grey literatureliding dissertation, conference proceeding paper
or abstract, and editorials (see Figure 1-2).
This manuscript has been publishedanrnal of Gerontological Nursing41(7), 29-43.

The authors for the manuscript are Yunchuan Zhad-eejung Kim.
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Manuscript 2: Multilevel Factors Associated with Injurious Falls in Acute Care Hospitals
Purpose

The purpose of this study was to examine multiléaeiors contributing to injurious falls
among patients in acute care hospitals using M 2hrough June 2014 data from the National
Database of Nursing Quality Indicat8ré&dDNQI®). The associations of injurious falls with
multilevel factors such as hospital organizatidaators, unit factors, and nursing process factors
as well as patient factors were examined usingsesestional, exploratory correlational designs.
The major research question proposed for the siiady what organizational structure (i.e.,
hospital size, teaching status, and Ma§rséatus), unit structure (i.e., nurse staffing ani
type), nursing care process (i.e., falls withoupkypee assistance, fall risk assessment,
implementation of fall prevention protocol, and piwal restrain use) and patient factors (i.e.,
gender, and fall risk status) are associated wjplatient fall-related injuries?
Methods

Overview of NDNQI®. The NDNQF was first established in 1998 by the American
Nurses Association (ANA) with the goal of develapim database to provide comparative
information on nursing indicators to acute carepitats for nursing care quality improvement
(NDNQI®, nd). Since 2014, it is a proprietary databas®Press Ganey Associates, Inc. As
the only national nursing quality measurement mogrthe NDNGQ? provides the quarterly and
annual reports of structure, process, and outcontedtors of unit-level performance data with
over 2,000 hospital participants in the U.S. (NDR@id). Currently, the NDNGlimplements
19 indicators including nurse staffing indicatoesg(, skill mix, nursing hours per patient day)
and patient outcome indicators (e.g., patient/fallsrelated injury levels, hospital/unit-acquired

pressure ulcers). Among the 19 indictors, 10 nressiacluding falls and fall-related injuries
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are the National Quality Forum (NQF) endorsed mgrsiensitive care performance measures
(NDNQI®, 2014a).

The NDNQP has established standard guidelines for particigdtospitals to collect and
submit nursing-sensitive measures. These guidepnavide specific instructions about the
procedures for data collection and submission (NDWQ014a). In addition to data collection
and submission guidelines, standard definitionsieNDNQF indicators and specific
guidelines for unit management also are providedNRI®, 2014b, 2014c). For each
participating hospital, a designated, trained NDRIgite coordinator is responsible for data
collection and submission to NDN®by following the NDNQF guidelines. The site
coordinator collects quarterly nurse staffing aatignt outcomes data through the hospital’s
information, staffing and risk management systentssubmits these data through a secure
website (Dunton et al., 2007; Montalvo, 2007; NDR@014a).

Setting and sampleFor the purpose of this study, the analyses omded adult
patients aged 18 years and older who were adnmittecand had a fall on medical, surgical,
medical-surgical units, or step-down units in NDR@Articipating hospitals. These hospitals
include general acute care hospitals (primarilgisfiservices for medical-surgical patients) and
specialized hospitals such as cardiac specialtyitads (exclusively for cardiac patients),
oncology specialty hospitals (exclusively for oragp} patients), and orthopedic specialty
hospitals (exclusively for patients with joint abdne diseases) (NDN&12014a). Exclusion
criteria were: (a) patients younger than 18 yelts(b) patients without a fall while hospitalized
on the medical, surgical, medical-surgical, or step/n units; (c) units in rehabilitation hospitals

or rehabilitation units in acute care hospital3;udits in psychiatric hospitals or psychiatrictsni
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in acute care hospitals; (e) units in pediatricpitass or pediatric units in acute care hospitals;
and (f) intensive care units, labor-delivery unésd post-partum units in acute care hospitals.

Data acquisition and storage.The NDNQFP data related to nurse staffing, patient falls,
and fall-related injuries on medical, surgical, matsurgical and step-down units in acute care
hospitals were obtained from the NDN{Qkesearch staff. Data were de-identified and store
a password-protected site. A Midwestern acadenedical center Institutional Review Board
(IRB) reviewed the study and determined the stadyet non-human subject research.

Data cleaning and managementThe NDNQF has developed several ways to ensure
guality of collected data. During data entry andmission process, the site coordinator receives
immediate warning messages regarding possibleetdity errors. The site coordinator also
receives data error reports on incomplete or ngsgata prior to the quarterly deadline. Once
data are submitted to the NDNQAffiliated statisticians review the quarterlyalé&r outliers or
significant changes across months in the quarten{@n et al., 2007; NDN@| 2014a). The
reporting hospitals review suspected errors ancecothe errors. Otherwise, the data with
suspected errors are deleted. The site coordiatgorns asked to review quarterly data summary
reports for ensuring data accuracy and completei@ssintermediate and preliminary results
are continuously notified to and monitored by tHeNQI®. The NDNQF then correct the

errors based on hospital’s notification (NDNQ2014a).

Once the investigator obtained the data from NDR @le investigator primarily was
responsible for data cleaning and management iélsaipervision of a biostatistician. The
investigator coded or recoded the data as needéullbwing the standardized data coding guide

specified in the NDNJ data codebook and ensured data fit selected datgsis methods.
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The investigator consulted a biostatistician arditg supervisors when encountering problems

in data cleaning or management.

Study variables and measuresA hierarchical regression model with seventeen
independent or controlling variables was used tnmere the associations between injurious falls
and multilevel factors. Each of the variablespsmtionalized below.

Dependent variable. Injurious falls are the dependent or outcome végigDnly
patients with at least one injurious fall were iri#d. In NDNQFY data, a fall is defined as
“sudden, unintentional descent, with or withoutinyjto the patient, that results in the patient
coming to rest on the floor, on or against somewsurface (e.g., a counter), on another person,
or on an object (e.g., a trash can) (NDR@014d, p.2)". Injurious falls are falls resuffim
any injuries. Based on the level of injuries cauise falls, injurious falls are categorized into
five levels: none (no signs or symptoms of injurgjnor (with pain, bruise or abrasion or
requiring ice or dressing, wound cleaning, and lefdvation), moderate (with muscle/joint
strain or require steri-strips or skin glue, sutgrand splinting), major (with fracture, internal
injury or requiring surgery, neurological consutiat or blood transfusion), and death
(NDNQI®, 2014d). For the purpose of this study, inpatfelié at the patient level were first
coded into a dichotomous variable: injurious fasnon-injurious falls. For patients with falls,
falls resulting in no injury were coded as “0” (rmjurious falls), and falls resulting in injuries
such as minor, moderate, major injuries or deatleweded as “1” (injurious falls). Previous
studies support the dichotomous classificatiompirious falls (Fischer et al., 2005; Krauss et
al., 2007; Wong et al., 2011). The individual patilevel data then were aggregated to unit
level; the total number of patients with falls @hd total number of patients with injurious falls

on the unit were calculated. Compared to fallhaut injuries, injurious falls have important
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clinical significance. Serious fall-related ingsisuch as suturing, fractures, or death are costly
to patients and healthcare facilities. A serialkrelated injury may result in an average
increased cost of $13,316 with an increased LO& 1 days, admission to long-term nursing
care facility, and litigation expenses (Oliver bf 2010; Wong et al., 2011).

I ndependent variables. Independent variables included patient, structame, process
factors. These factors were either at the unthemospital level.

Patient factorsPatient factors (i.e., gender, and fall risk statuere collected at
individual level for each patient who had a faldamere aggregated to unit level. Gender was
reported as either male (coded as “1”) or femabeléd as “0”). Patient fall risk status was
assessed by the nurse and reported in the NEN®ivas determined based on the most recent
fall risk assessment, a dichotomous variable: isto(coded as “0”) or yes has fall risk (coded as
“1”) (NDNQI®, 2014d). These patient characteristics were aggee to the unit level. Gender
and fall risk status were aggregated into proposgtithat were continuous variables at the unit
level. Gender was the proportion of male patianmt®ng total number of patients on the unit and
fall risk status was the proportion of patientsittieed at fall risk among total number of patients
on the unit.

Structure factors Structure factors included two levels of factdrsspital level and unit
level. Hospital level structure factors included #ize of the hospital, and the status of the
hospital (teaching vs. non-teaching; Magnes. non-Magné). All of these hospital
characteristics were either categorical or dichaoswvariables as level 2 variables in the model
(see Figure 1-1, p. 13). The size of the hospited determined by the number of staffed beds
designated by the hospital (NDNQP014b): small (staffed beds less than 100 [cade®"]),

medium (equal to or greater than 100 but less 8@@n[coded as “1"]), and large (equal to or
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greater than 300 [coded as “27"]). Regarding haspeaching status, a hospital was classified as
teaching hospital if the hospital was an academnter or serves as a clinical facility for medical
residencies (coded as “1”); otherwise the hospite classified as non-teaching hospital (coded
as “0"). Similarly, a hospital was assigned to Metj status if currently recognized as a nursing
Magnef facility (coded as “1”) or non-Magnestatus (coded as “0”) if not currently recognized
(NDNQI®, 2014b).

Unit level structure factors included unit type andse staffing characteristics. Unit
types included four categorical variables: adultio@& (coded as “0”), surgical (coded as “1"),
medical-surgical (coded as “2"), and step-downsu(@bded as “3”). An adult medical unit was
a single acuity general care unit in which 90% orerpatients are admitted for medical
services, such as internal medicine, cardiologymmology while an adult surgical unit was a
single unit where at least 90% patients are addhftiesurgical services such as general surgery,
orthopedics or neurosurgery. An adult medical-saitginit was defined as a single general care
unit in which patients are admitted for medicakgscal or family practice services but the unit
does not meet the 90% criteria for medical or suaiginit type (NDNQY, 2014c). In NDNQH,

a step-down unit was “a single acuity unit in whatHeast 90% of the patients are a lower level
of acuity than patients in a critical care unit ggtigher level of acuity that is provided on a
general care (i.e., medical or surgical) unit (NDRQ014c).”

Nurse staffing on the unit included five continumasiables: total nursing hours per
patient day (TNHPPD), RN hours per patient day (R®B), non-RNHPPD, RN skill mix, and
nurse turnover rates (RN and Advanced Practices®Regd Nurse [APRN)]) since these
measures of nurse staffing are most commonly us#ug area (Bae et al., 2010; Bae et al.,

2014; Dunton et al., 2004; Dunton et al., 2007;d.8kCheung, 2006; Lake et al., 2010). In
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NDNQI®, TNHPPD was defined as “the number of productivers worked by nursing staff

with direct care responsibilities divided by patidays (NDNQP, 2014b, p. 6),” which was the
total hours worked by all nursing staff includinglRours, licensed practical nurse
(LPN)/licensed vocational nurse (LVN) hours, antiaensed assistive personnel (UAP) hours
as well as mental health technicians (MHT) houBI4QI®, 2014b). RNHPPD was defined as
the total number of productive hours provided bysRMth direct care responsibilities divided by
patient days (NDNQ), 2014b). Non-RNHPPD was the amount of TNHPPDrsigling
RNHPPD. RN skill mix is a measure with the percgataf total nursing care hours provided by
RNs, which was calculated by dividing the total fn@mof RN staff and agency hours worked by
the total number of nursing hours and multipliedl6p (NDNQF, 2014b). Nurse turnover rate
(turnover of RNs and Advance Practice Registeres®[APRNSs]) was defined as the sum of
the number of individual RN and APRN staff “whotleach month divided by the number of
full and part time employed individuals on the lday of the month. This number was averaged
and then multiplied by 100%” (NDN®] 2014b).

Process factordNursing process factors were unit level factarsluding fall risk
assessment, implementation of fall prevention mataestraint use, and falls without employee
assistance. In NDN®J these factors are reported for each individutiepaexperiencing a fall
and are dichotomous variables. Fall risk assesswas measured by whether a fall risk
assessment is performed on the patient prior téelh€'yes, assessed” coded as “0”; “not
assessed or no documentation” coded as “1”). Imefging fall prevention protocol was
measured by whether a documented fall preventiotopol had been implemented prior to the
fall (“yes, implemented” coded as “0”; “not implented” coded as “1”). Falls with employee

assistance were defined as falls in which “anyf st&fmber (whether a nursing service employee
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or not) was with the patient and attempted to minénthe impact of the fall by slowing the
patient's descent (NDN®) 2014d, p.3)”. Falls with employee assistanceeveaded as “0” and
falls without employee assistance were coded as PHysical restraint(s) in use was measured
by any physical restraints or side rails are inatsthe time of patient fall (“yes, used” coded as
“1"; “not used” coded as “0”) (NDNGt 2014d).

The four dichotomous nursing care process factorgtlividual patients were
aggregated into proportions that were continuousbkes at the unit level. Fall risk assessment
rate was the proportion of the number of falls vt risk assessment performed among total
number of falls on the nursing unit. The rateroplementation of fall prevention protocol was
the proportion of the number of falls with fall pestion protocol implemented among total
number of falls on the nursing unit. The rate chssisted falls was the proportion of the number
of falls without employee assistance among totahlmer of falls on the nursing unit. The rate of
physical restraints in use was the proportion efrtamber of falls with physical restraint(s) in
use on the patients among total number of fallthemursing unit.

Reliability and validity. The nursing quality indicators included in NDN{re NQF-
endorsed measures that have demonstrated rejiamlit validity (NQF, 2015). NQF has
established and implemented standard guidelinee$ting and evaluating the scientific
acceptability of measure properties to ensure nreastiability and validity (NQF, 2011).
Specifically, the following measures are included 9 NQF-endorsed measures based on strong
reliability and validity: patient fall and fall-rated injury rates, fall screening, fall prevention
intervention, skill mix, and nursing care hours patient day (NQF, 2015).

For quality indictors included in NDN®) a study is conducted on one indicator to

evaluate its reliability every year (Dunton et @D07). The most recent psychometrics of
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reliability and validity were examined regardind)-f@lated injuries measure (Garrad, Boyle,
Simon, Dunton & Gajewski, 2014). Garrard and c@less used an intra-class correlation
coefficient (ICC) estimate and factor analysisseess the reliability and validity of the fall-
related injuries measure. The study results sugdestrong reliability [CC = .85) and validity
(comparative fit index@FI] = 0.914; Tucker Lewis IndexTLI] = 0.910; and root mean square
error of approximationRMSEA = 0.048) (Garrard et al., 2014). Studies on imgrsare hours
per patient day, one major measure included in NIO\f@ta, support the reliability of the
nursing care hours and patient day measurement,(Bbge, & Dunton, 2014; Klaus, Dunton,
Gajewski, & Potter, 2013; Simon, Yankovskyy, KlaGsjewski, & Dunton, 2011).

Data analysis

All statistical analyses were performed using STA#4sion 14 (StataCorp, 2015). The
hierarchical regression model was used to exarhmsignificance of associations of fall-related
injuries with each of the independent variableBaspital characteristics, unit types, nurse
staffing, nursing care process, and patient-sgeedriables. In the study, the dependent
variable, the number of injurious falls was a cowariable. Seventeen independent variables
were either continuous or categorical as descritiede.

For the study, hierarchical regression was appatggiven the hierarchical clusters
involved. Unlike multivariate regression, whictsases independence among outcomes of
individuals, hierarchical regression acknowleddmsdorrelation within hierarchical clusters
(Austin, Tu, & Alter, 2003). Multivariate regressi may cause ecological fallacy (Blakely &
Woodward, 2000) because patient outcomes may beiatsd with the individual
characteristics of each patient at the lowest le/éhe hierarchy, the unit characteristics at the

middle level of the hierarchy, and the hospitalrelteristics at the highest level of the hierarchy.
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Given the hierarchical/clustered characteristicgasfables involved in the study, the 2-level
hierarchical regression model is a reasonable ts@hefor the purpose of the study. The 2-level
hierarchical regression model incorporated an @hiss correlation among patients in the same
unit while a second level correlation among unitthiw the same hospital. The model therefore
was able to estimate the correlational relatiorsbgtween the dependent variable and the
independent variables more meaningfully. Incidenate ratios IRRs) and 95% confidence
intervals CIs) are calculated through hierarchical regression.
Ethical Considerations

For the primary data collection BIDNQI®, participating hospitals were voluntary and
anonymous. In NDNQI® database, all hospital idgimg information such as the hospital
name, ID number and address were deleted (Lake 2040; Montalvo, 2007). In addition, no
staff or patient identifiers were collected. Howewvthe NDNQ? is considered a limited dataset
according to Health Insurance Portability and Actability Act (HIPAA) regulations since
NDNQI® collect patient outcome information (NDN®QInd). For this secondary data analysis
study, non-human subject determination was obtdiroed a Midwestern academic medical
center IRB prior to conducting the data managerandtanalysis.
Study Limitations

This study used July 2013 through June 2014 NONfta for a secondary data
analysis. Since participating in NDN®is voluntary, the participating hospitals may have
characteristics different from those non-partidipgithospitals. Thus, the findings of the
secondary data analysis using NDN@&ta may not be generalized to all hospitals. diiten,
the findings may be not be generalized to all apatients hospitalized because the study sample

only included adult patients who had a fall whitespitalized. Patients who did not have a fall
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were not included. This could be a limitation bessmpatients might be identified at high risk for
fall but did not fall.

Since the NDN{1 data is self-reported by participating hospitaisia-rater reliability
might be impacted, which could threaten the intevaadity of the study (Shadish, Cook, &
Campbell, 2002). Missing data could be anotheitdition in the study. In NDNG it is
optional to report certain data related to indiabpatient falls. Therefore, missing data could be
a threat to both internal and external validityhe# study (Shadish et al., 2002).

This manuscript will be submitted ournal of Nursing Care Qualitfor consideration
for publication. The leading author will be Yun@mizhao working with co-authors including
Marjorie Bott, Heejung Kim, Jianghua He, Shin Hya@l and Nancy Dunton.

Manuscript 3: Clinical Inference to Develop Comprefensive Nursing Intervention Fall
Prevention Programs: Evidence-Based Practice Paper
Purpose

The purpose of this manuscript was to apply sigaift findings from the hierarchical
regression analysis conducted in manuscript twodbald be used to develop comprehensive
nursing fall intervention programs. Manuscriptefocused on synthesizing study findings
from manuscript two to clinical implications forfe€tive fall prevention programs in acute care
hospitals. Specifically, the following researclegtions were proposed in the study:

1. Based on literature review, what are the commdrpfalvention programs aimed at

preventing falls and injurious falls among adultigrats in acute care hospitals?

2. Based on literature review, what are the reportédames for the common fall

prevention programs in acute care hospitals?
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3. Based on Manuscript two findings, what are the iogpions for current practice for

fall prevention?

Methods

To answer the research questions listed aboveeratlire review of current fall
prevention programs in acute care hospitals wadwtiad. Based on the findings from
manuscript two and the literature review on curfaliforevention programs in hospitals, clinical
implications on effective fall prevention programvelopment in acute care hospitals were
discussed.

Five electronic databases including PubMed, theh@oe Library, the Cumulative Index
of Nursing and Allied Health Literature (CINAHL), BDLINE, and PsycINFO were searched.
The literature of interest were limited to 10 yeafrsecent peer-reviewed publications. The
following search terms were used: (a) fall prevambr injury prevention; (b) fall protocol (s);

(c) patient(s), inpatient(s) or hospitalized, (dyit@ care settings or hospitals. These terms were
combined through the OR/AND operator to find potdrdtudies that met the inclusion and
exclusion criteria. A hand search using the exfee lists from retrieved articles for review also
was examined for additional papers.

The following inclusion criteria were used for ak#i selection: (a) studies are conducted
in adult inpatient units including medical, surdjcaedical-surgical, or step-down units in acute
care settings; (b) quantitative measures are usggeasure the effectiveness of fall prevention
programs; (c) studies are published in peer-revieasademic journals; and (d) studies are
written in English. Exclusion criteria includeg)(studies are conducted in outpatient settings,
including home, community resident settings, psatrit settings, or rehabilitation settings; (b)

studies are not conducted among adult inpatiemseidical, surgical, medical-surgical, or step-
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down units; and (c) grey literature including disagon, conference proceeding paper or
abstract, and editorials.

This manuscript will be submitted Murse Leadefor consideration for publication. The
leading author will be Yunchuan Zhao working witir@uthors including Marjorie Bott,
Heejung Kim, Jianghua He, Shin Hye Park, and Ndhayton.

Definition of Terms

Falls with employee assistanc® fall in which the patient’'s descent is slowedastaff
member with the attempt to minimize the impacthef tall (NDNQF, 2014d).

Centers for Medicare and Medicaid (CM3)U.S. federal government agency that
includes a consortium of business lines that oeehsalth plans supported by the government.

Fall: An unintentional, sudden descent of a persohéaytound, another person or an
object (NDNQF, 2014d).

Injurious fall: A fall of a person resulting in any injuries indlag minor (with pain,
bruise or abrasion or requiring ice or dressing,mebcleaning, and limb elevation), moderate
(with muscle/joint strain or require steri-stripsskin glue, suturing and splinting), major (with
fracture, internal injury or requiring surgery, nelogical consultation, or blood transfusion),
and death (NDNG, 2014d)

Magnef recognition The designation awarded to a hospital by the daar Nurses
Credentialing Center (ANCC) to recognize the h@dgdr its nursing excellence and quality
care (ANCC, 2014).

Medical unit An adult acuity general care unit in which 90%are patients are
admitted for medical services, such as internaliciree] cardiology or oncology (NDN®)

2014c).
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Medical-surgical unit An adult general care unit in which patients adenitted for
medical, surgical or family practice services th tinit does not meet the 90% criteria for
medical or surgical unit type (NDN&12014c).

National Database for Nursing Quality IndicatorsRIONQI®): A national nursing
guality measurement program managed by the Prassy@esociates, Inc.

National Quality Forum (NQF)A nonprofit, public service organization that iewns,
endorses, and recommends use of standardized dagalferformance measures.

Non-RN hours per patient day (Non-RN HPPDhe amount of hours worked by all
nursing staff with direct care responsibilitiesided by patient days (TNHPPD) subtracting RN
hours per patient day (RNHPPD)

Physical restraint A device or equipment that is deliberately aineg@revent a person’s
free body movement (Retsas, 1998).

RN hours per patient day (RNHPRO he nursing care hours per patient day proviged
RNs.

RN skill mix The proportion of total nursing care hours providgdRNs, expressed as
percentage (NDNG| 2014b).

Step-down unitA single acuity unit in which at least 90% of th&tients are a lower
level of acuity than patients in a critical caretyet a higher level of acuity than patients in a
general medical or surgical unit (NDNQR014c).

Surgical unit An adult acuity unit where at least 90% patieares admitted for surgical

services such as general surgery, orthopedicsusosergery (NDNGQT, 2014c).
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The U.S. Department of Health and Human Servicéi#H®) A U.S. federal government
agency that is responsible for protecting Americaealth and providing essential human
services.

Total nursing hours per patient day (TNHPPDhe number of hours worked by all
nursing staff with direct care responsibilitiesidad by patient days (NDN®|] 2014b).

Summary

The current national focus on patient safety uagede care hospitals to identify and
prevent adverse events including inpatient fall$ iajurious falls. Inpatient injurious falls in
acute care hospitals are a complicated phenoméabmiolves multilevel factors. In chapter
one, the significance of the problem was identifi@&hsed on current literature on the impact of
inpatient falls and injurious falls, and the moelifiDonabedian’s SPO model, strategies for three
manuscripts to examine the factors associatedimpidtient falls and injurious falls were
discussed. Related terms were defined. The stiltgdd positive contributions to the
research on inpatient falls and injurious fallheTtudy findings will provide evidence for
healthcare facilities to develop effective fall yeation programs for preventing falls and

injurious falls.
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Chapter 2
Older Adult Inpatient Falls in Acute Care Hospitals:
Intrinsic, Extrinsic, and Environmental Factors
This manuscript was published in theurnal of Gerontological Nursingp 2015. The
manuscript presents an integrative review of ttegdiure regarding multidimensional risk
factors for falls in older adult patients in acaége hospitals. The manuscript was co-authored

by Heejung Kim, PhD, RN.
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Abstract
This integrative literature review of 23 studiesiad to identify multidimensional risk factors of
falls among older adult patients in acute care talsp The incidence rate of fall-related injuries
ranged from 6.8 to 72.1%. Advanced age was a nnajomsic risk factor, while being a patient
in a geriatric unit was a significant extrinsicti@acfor inpatient falls and fall-related injuries
based on statistical significance obtained frorntjtetive data analyses. Other critical risk
factors were: (1) cognitive impairment; (2) impaimaobility; (3) prolonged length of hospital
stay; and (4) previous fall history. Environmefd#iliational factors such as patient ambulation
and fall locations also contributed to inpatieniistaln clinical practice, nurses need to know
who are the most vulnerable patients in the hospitd develop the comprehensive interventions
decreasing intrinsic, extrinsic, and environmentH factors. Prospective mixed-method studies
are needed to examine psychosocial factors anc&eqaeaces of falls by interviewing patients.

Keywords:inpatient falls, risk factors, older adult patierdasute care settings
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Introduction

Inpatient falls are prevalent and a serious conegtim patient care. In acute care
hospitals, patient falls are the most common inuisleeported (Anderson, Boshier, & Hanna,
2012; Cameron et al., 2012; National Patient Sakgigncy [NPSA], 2007; Oliver, Healey, &
Haines, 2010) ranging from three to five falls ;600 patient bed days in the Unites States
(U.S.), constituting about one million inpatienigaannually (NPSA, 2007; Oliver et al., 2010).
Its consequences are associated with increasimebuo patients and care facilities. A recently
published study using data from the National Dagetif Nursing Quality Indicators (NDN&)
found a total of 315,817 falls (rate = 3.56 fal(330 patient days) and 82,332 (26.1%) fall-related
injuries (rate = 0.93/1000 patient days) in U.Sspitals between July 1, 2006, and September
30, 2008 (Bouldin et al., 2013). The proportiof$atls resulting in injuries range from 30% to
50% (Oliver et al., 2010) with 10 - 15% of fallstdting in serious injuries such as cranial
trauma or fractures (Deandrea et al., 2013), |lepttira prolonged length of stay, increased
direct patient care cost and healthcare resoue€NRBSA, 2007; Oliver et al., 2010). Compared
to non-fallers, patients with serious fall-relatefiries have to stay additional six to twelve days
with an average additional cost of $13,316 (Wonalet2011). Fall-related indirect costs such
as litigation cost, loss of income, and placemera skilled nursing facility or nursing home also
can occur as the result of inpatient falls in tbegital (Oliver et al, 2010; Wong et al., 2011).

Older adult patients aged 65 or older (U.S. CeBsusau, 2010) are the most vulnerable
population to falls and relevant consequences hétifall incidences were reported in older
adult patients (Anderson et al., 2012; Cameror.e2@12; NPSA, 2007; Oliver et al., 2010)
ranging from four to fourteen falls per 1000 patieed days (Anderson et al., 2012). Serious

fall-related injuries in older adults can causeucEi mobility and functioning ability, resulting
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in loss of independency and decreased qualityef{@liver et al., 2010). Among older adults
with a history of falls, approximately 50% have fkar of falling and 27% develop chronic post-
traumatic stress disorder (Chung et al., 2009)e f@uear of falling, 13 to 50% of older adults
restrict their physical and social activities, whan further cause functional decline,
depression, social isolation, and decreased qualiife (Fletcher, Guthrie, Berg, & Hirdes,
2010; Hawkins et al., 2011).

Given the consequences of falls with hospitalizatignts and an increasing financial
burden to the health care system, several fedeli@igs have been developed and enacted to
prevent inpatient falls. Reducing falls and falkaciated deaths and serious injuries is one of the
major goals of the Healthy People 2020 (U.S. Depant of Health and Human Services, 2010).
The Agency for Health Care Research and QualityR&H developed a toolkit to prevent
inpatient falls in hospitals (AHRQ, 2013). To reduhe cost associated with inpatient falls and
fall-related injuries and improve patient care gyathe Centers for Medicare and Medicaid
Services (CMS) has implemented a new policy sincielaer 1, 2008 (CMS, 2008), that
eliminated the reimbursement to hospitals for tresatdt of injuries resulting from falls occurring
during hospitalization.

However, there is an existing gap in literaturee(sfically targeting the older adult
inpatients), impeding achievement of these natigonals. In recent years, several reviews have
investigated risk factors for falls in hospitalizelder adult patients. However, the review
focused on older adults either in rehabilitatiospitals (Vieira, Freund-Heritage, & da Costa,
2011) or in nursing homes (Deandrea et al., 20IBere have not been any reviews focusing on
unique risk factors for falls among older adultipats in acute care hospitals. Different care

settings are likely to associate with admittedgudtcharacteristics, interventional efforts at unit
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level, and environmental factors at a hospitallle¥®r example, older adult patients in acute
care hospitals often have chronic or acute condstibat may affect their independence and
mobility (NPSA, 2007; Palmisano-Mills, 2007). Withe chronic/acute diseases or surgeries
older adult patients have, they may need painfrafid/or other medications (Oliver et al.,
2010). The different environment in the hospitah ¢urther affect their mobility and
independence. All of these can potentially plddemnadult patients in acute care hospitals at
higher risk for falls than those in other facilgier home (Deandrea et al., 2013; NPSA, 2007;
Oliver et al., 2010).

Given the gap on the studies of risk factors fdsfamong older adult patients in acute
care hospitals, this study aims to identify ris&tfas for inpatient falls in older adult patierts i
acute care hospitals through an integrative liteeateview. Four research questions are
proposed here:

1. What is the fall prevalence in older adult patiantacute care settings?

2. What are the major risk factors for falls in ol@elult patients in acute care hospitals

regarding patient characteristics and care sefings
3. What are the fall-related outcomes in older adatigmts in acute care hospitals?
4. What conceptual and methodological issues shoultbhsidered for research and
practice?
Methods

For this integrative literature review, an initidérature search was conducted from
September to December, 2014. The literature ef@st was limited to 10 years of recent
publications from 2004 to 2014 to examine the noupsto-date information regarding inpatient

falls, especially in older adult inpatients. Séang was completed through multiple electronic
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databases including PubMed, the Cochrane LibraeyClumulative Index of Nursing and Allied

Health Literature, MEDLINE, and PsycINFO. Basedreference lists obtained from retrieved

articles, manual searching was completed using &dacholar. A librarian specializing in

healthcare literature was consulted for searchdemnad strategy. The following terms were used

(in combination) while searching the databasestall(s); (2) predictor(s), risk factor(s) or

characteristics; (3) older adult(s) or elderly; p4fient(s), inpatient(s) or hospitalized, and (5)

acute care setting or hospitals. Initial resulkésenn a total of 681 items and a final of 23 stgdi

were selected for the review (see Figure 2.1).

Titles, abstracts and full texts were examined figyyang the following inclusion and

exclusion criteria. Studies were included if:

1. Study participants were hospitalized inpatiegsd 17 or above;

2. Study settings were acute care hospitals;

3. Studies used a quantitative measure of f&] ris

4. Studies were published in peer-reviewed acad@urnals; and

5. Studies were written in English.

We excluded studies with the following charactésst

1.

2.

Study participants aged 16 or below were included;

The age of study participants was not specifieceported,;

Study settings were outpatient settings, includiome, community resident settings,
psychiatric settings, or rehabilitation settings¢l a

Grey literature including dissertation, conferepoeceeding paper or abstract, and

editorials.
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)
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Full-text articles assessed
for eligibility
(n=68)
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they did not meet the
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(n =445)

l

[

Studies included in final
review
(n=23)

Figure 2-1.Flow chart of search strategy

v

Full-text articles excluded,
because they did not meet
the selection criteria
(n=45)
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Initially, we tried to retrieve studies whose pagants were only adults, aged 65 or
older. Only 9 of 23 studies met strict eligibilityiteria, although the majority of study
participants in other studies were older adultsusl we decided to select studies whose adult
inpatients were aged 17 or older, and specifiedchgeacteristics with more details in data
analysis. When the age of study participant wasda range from 17 to older, we checked the
proportion of older adults aged 65 or more. Wadbxtto include the study if the proportion
was greater than 50%. If the article explainetsfial older adults in general including systemic
review, Cochrane review, literature review, or exp@inion, we used it as background
information and examined their references, butnditinclude it in the analysis table.

Results
Description of 23 Selected Studies

Table 2-1 lists the characteristics of the selestadies. All 23 selected studies were
guantitative observational design, conducted imgles (17 studies, 74%) or multiple acute care
hospital settings (6 studies, 26%). The majoritthe studies were cross-sectional studies (70%)
with 5 case-control studies (21%) and 2 longitutgtadies (9%). The majority of the studies
(74%) were retrospective, while six of them (26%&revprospective cohort studies. Among 23
studies included in the review, most studies weralacted in the Unites States (39%) and
Europe (39%), while five other studies (22%) wesaducted in Australia.

The numbers of study participants ranged from 734t872 depending on the study
design. An average age of participants ranged B@r@ to 85.9 years, and the percentage of
male participants ranged from 37% to 72%. Majodited conditions of study participants
included: (1) cognitive impairment/confusion/demaifmteurological diseases, (2) cardiovascular

diseases/hypertension, (3) urinary/fecal inconieed) musculoskeletal problems, (5)
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visual/hearing impairment, and (6) cancer. Ovdadlliprevalence ranged from 0.41 to 7.8 falls
per 1000 patient bed days or 0.1 to 57.7 fallsypar.
Table 2-1.

Characteristics of 23 Selected Studies (Chronokiordered)

First Care Study design Study participants Fall Data collection
author  settings Number Age Prevalence Method Dura  Fall
(Year) (Country) (Unit: Years) -tion  meas
ures
Costa-  Single - Retrospective 193 Range: 20 - 214 fall « Patient medical 42 Numb
Dias acute - Observational  fallers 101 cases record review mos  er of
(2014) hospital - Cross- M(SD) = (0.42/yr) fall
(Portugal)  sectional 75(13.1) incide
89% older than nce in
60 the
study
period
Chari Multiple - Retrospective 24,218 Range: 18 or 24,218  Patient medical 35 Numb
(2013) hospitals - Observational fall cases over fall cases record review mos er of
(Australia - Cross- M(SD) = (57.7lyr) < Clinical fall
) sectional 70.1(17.3) incident report incide
Median = review nce in
74.35 the
study
period
Neuman Single acute - Retrospective 4,735 Range: 65 - 7.8 falls  Patient medical 36  Fall
n (2013) hospital - Observational participants 101 during record review mos numb
(Germany) - Cross- Median = 82 1000 « Clinical er per
sectional hospital incident report 1000

days review hospit



Ferrari Single
(2012) acute
hospital
(USA)
Mion Single
(2012) acute
hospital
(USA)
Harlein  Multiple
(2011) hospitals
(Germany)
Chen Single
(2011) acute care
hospital
(Australia)

- Retrospective
- Observational
- Cross-

sectional

- Retrospective
- Observational
- Cross-

sectional

- Retrospective

- Observational participants

- Cross-

sectional

- Retrospective

- Observational (339 fallers

- Case-control

233

fallers

784

fallers

9,246

408

& 69 non-

fallers)

Range: 65 - 98 233 fall
M(SD) = cases

78(7.9) (1.62/yr)

Range: 20 - 90 784 fall

M(SD) = cases
63.3(15.8) (5.4/yr)
47% older than

65

Range: 65 or 489 fall
over cases
M(SD) = (1.13/yr)
77(7.6)

Range: 65or 339 fall
over cases
M(SD) = (0.94/yr)
80(10.1)

 Patient medical

record review

* Patient medical
record review

* Clinical
incident report
review

* Interviews with
patients and
nurses

* Patient medical
record review

* Clinical
incident report

review

* Patient medical
record review

* Clinical
incident report

review
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a
days
12 Num
mos  ber of
fall
incide
nce in
the
study
period
26 Num
mos  ber of
fall
incide
nce in
the
study
period
36 Num
mos  ber of
fall
incide
nce in
the
study
period
30 Numbe
mos r of fall
inciden
cein

the
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study
period
Boelig Single - Retrospective 3,562 fall Range: 20-80 < 3,562 « Patient medical 59 Numbe
(2011) acute care - Observational cases M(SD) = falls (604 record review mos r of fall
hospital - Cross- 57.8(14.4) falls/yr) * Clinical inciden
(USA) sectional *3.3 incident report cein
SCD- review the
related study
falls/yr period
Brand Multiple - Retrospective 21,250 fall Range: 18 -90 0.41 - * Hospital 120 Fall
(2010) acute care - Observational cases 50.9% over 80 0.88 incident reporting mos number
hospitals - Longitudinal falls/1000 system per
(Australia) bed days 1000
hospita
| days
Chen Single - Retrospective 507 Range: 65or 438 fall « Patient medical 30 Numbe
(2010) acute care - Observational (438 fallers over cases record review mos r of fall
hospital - Case-control & 69 non- M(SD) = (1.22/yr) e Clinical inciden
(Australia fallers) 80(10.1) incident report cein
) review the
study
period
Schmid  Multiple - Retrospective 1,269 Range: 65or 65 fall « Patient medical 60 Numbe
(2010) acute care - Observational participants over cases record review mos r of fall
hospitals - Cross- M(SD) = (0.1/yr) inciden
(USA) sectional 71.2(13.3) (5%) cein
the
study
period
Tzeng Single - Retrospective 1,017 Range: 17 - 1,017 fall < Patient medical 46 Numbe

(2010) acute care - Observational fall cases 103 cases record review mos r of fall



Corsinov

i (2009)

Rhalimi

(2009)

Schwend
imann

(2008)

Tommas
ini

(2008)

hospital

(USA)

Single

acute care - Observational participants

hospital

(Italy)

Single

acute care - Observational (134 fallers

hospital

(France)

Single

acute care - Observational participants

hospital

- Cross-

sectional

- Prospective

- Longitudinal

- Retrospective

- Case-control

- Prospective

- Cross-

(Switzerla sectional

nd)

Single

- Retrospective

acute care - Observational

hospital

(Italy)

- Cross-

sectional

620

260

& 126 non-

fallers)

34,972

71

fallers

M(SD) =

72.8(16.2)

Range: 65 or
over
M(SD) =

79.3(8.9)

Range: 65 or
over

M(SD) = 84(7)

Range: 18 - 80
M(SD) =
67.3(19.3)

91.3%. over 65

Range: 65 - 80
M(SD) =
79.8(12.2)

43.6% over 80

(1.84/yr)

6
falls/1000
patient

days

142 fall
cases

(0.5/yr)

7
falls/1000
patient

days

79 fall
cases

(0.55/yr)

* Clinical
incident report

review

» Patient medical

record review

 Patient medical
record review
« Fall incident

forms review

« Fall reporting

hospital system

* Patient medical
record review

* Clinical
incident report

review

17

mos

24

mos

60

mos

12

mos
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inciden
cein
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Fall
number
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1000
hospita
| days
Num
ber of
fall
incide
nce in
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Fall
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er per
1000
hospit
a
days
Num
ber of
fall
incide

ncein



Heinze

(2007)

Dharmar
ajan

(2006)

Fischer

(2005)

Mecocci

(2005)

Multiple - Retrospective 7,757 Range: 65 or
acute care - Observational participants over
hospitals - Cross- M =77
(Germany sectional

)

Single - Prospective 362 Range: 59 -
acute care - Observational participants 104
hospital - Case-control M(SD) =
(USA) 76.9(9.9)

73% over 70

Single - Retrospective 1,082 Range: 49 - 77
acute care - Observational fallers Median = 62
hospital - Cross-

(USA) sectional

Multiple - Prospective 13,729 Range: 65 or
acute care - Observational participants over
hospitals - Cross- M(SD) =
(Italy) sectional 78.3(7.2)

69% over 75

42-47  Patient medical

falls/1000 record review

patient « Fall incident
days form review
198 fall « Incident report
cases review

(0.4/yr)

(54.7%)

3.1falls/1  « Adverse event

000days  report review

279 fall » Patient medical
cases record review
(1.16/yr)

24

mos

42

mos

18

mos

20

mos

54

the
study
period
Fall
numb
er per
1000
hospit
a
days
Num
ber of
fall
incide
nce in
the
study
period
Fall
numb
er per
1000
patien
t days
Num
ber of
fall
incide
nce in
the

study



Walker

(2005)

Hitcho

(2004)

Salgado

(2004)

Single - Retrospective 124
acute care - Observational (62 fallers
hospital - Case-control & 62 non-
(USA) fallers)
Single - Prospective 183
acute care - Observational fallers
hospital - Cross-

(USA) sectional

Single - Prospective 88
acute care - Observational participants
hospital - Cross-

(Australia  sectional

)

Range: 65 or
over

M(SD) = 74(6)

Range: 17 - 96
M(SD) = 63.4
(6)

53% over 65

Range: 80 - 89
M(SD) = 85.9
(4.2)

62 fall
cases

(0.43/yr)

3.38
falls/1000
patient

days

15 fall
cases

(17%)

« Patient medical
record

¢ Clinical
incident report

review

« Patient medical
record review

¢ Clinical
incident report

review

 Patient medical
record review
« Fall assessment

record review

12

mos

4

mos

Not

repor

ted

55

period
Num
ber of
fall
incide
nce in
the
study
period
Fall
numb
er per
1000
patien
t days
Num
ber of
fall
incide
ncein
the
study

period

Notes M = Mean; mos = Months; SD = Standard DeviatioSALE The United States of America; yr = year.
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Risk Factors for Inpatient Falls

There were 28 risk factors found from 23 studiewel as non-relevant risk factors
determined based on statistical significance (sd#er2-2).

Intrinsic risk factors for falls: patient level. Advanced age was a major significant
factor for falls (9 times identified, 39%). Fallere prevalent among older adult inpatients in the
selected studies. Costa-Dias et al. (2014) fohatl89% of falls occurred in adult inpatients 60
years and older while over 40% of falls occurresdbagielderly from 80 to 89 years. Among the
inpatients who fell, some studies found that al#@% to more than 50% were 65 years or older
(Hitcho et al., 2004; Mion et al., 2012), while sestudies found that almost half of patients
experiencing an inpatient fall were 80 years oepl@rand & Sundararajan, 2010; Tommasini,

Talamini, Bidoli, Sicolo, & Palese, 2008).
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Prevalence and Risk Factors for Falls
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First Advanced Other significant risk factors Environmental/ Non-significant  Consequences
Author age Situational risk factors after falls
(Year) affects factors
fall? Intrinsic Extrinsic
Costa- Yes - Central nervous - Cancer
Dias system, psychotropic, - Gender
(2014) antipsychotic, & - Anticonvulsants,
antidepressant opioid analgesia,
medications antihypertensive,
& oral antidiabetic
medications
Chari Yes - Gender: Female - Unscreened - Time: Evening - Timing - Fall-related
(2014) fall risk upon - Location: fractures
admission Bedroom & (0.94%)
hallway
- Patient activity:
Walking & sitting
Neumann No - Gender: Male - Patient activity: - Age
(2013) - Fall history Frequent toileting - Visual
- Mental alteration impairment
- Insecure mobility
- Psychotropics
Ferrari Unclear - Cognitive - Gender
(2012) impairment - Ul
- Inattention
Mion Unclear - Race: Caucasian - Time: 7 - 11am - Injurious
(2012) - Antidepressants, - Location: falls (29%):
antipsychotics, & Patient room Minor (82%);
diuretic - Patient activity: moderate
Toileting (7%); major
(9%); death
(2%)
- Discharge
to: Home
(49%),
postactue care
(17%), long
term care
(6%)
- Hospital
death (8%)
Harlein Yes - Cognitive - Geriatric unit - Gender
(2011) impairment - Ul
- Greater care
dependency
- Impaired mobility
Chen No - Gender: Male - Hearing
(2011) - Low English impairment
literacy - CHF

- Comorbidities:
Visual impairment,
dementia,
hypertension, stroke,
Ul, & MS problems

- 3 or more co-

- Atrial fibrillation



Boelig Unclear
(2011)

Brand Yes
(2010)

Chen No
(2010)

Schmid No
(2010)

Tzeng Unclear
(2010)

Corsinovi Yes
(2009)

Rhalimi No
(2009)

Schwendi Yes
mann

(2008)

morbidities
- 5 or more
polypharmacy

- Comorbidities: HIV
infection, liver

disease, ataxia, PD,
dementia, & delirium

- Gender: Male

- Hostel/Nursing
home pre-admission
- Low English
literacy

- Comorbidities:
Visual impairment,
dementia,
hypertension, stroke,
Ul, & MS problems
- 3 or more co-
morbidities

-5 or more
polypharmacy

- Greater stoke
severity

- Anxiety history

- Loss of functional
status

- Mental status
deficits

- Balance impairment
- Comorbidities:
Delirium &
endocrino-metabolic
disease

- Polypharmacy

- Prolonged LOS

- Medications:
Zolpidem, calcium
channel antagonists,
& meprobamate

- Gender: Female - Geriatric unit
- Prolonged LOS

- Patient activity:
Toileting

- Time: 9 - 11am,
7 -8 pm, midnight
- lam

- Location:
Patient room,
bathroom &
hallway

- Patient activity:
Moving, toileting,
transferring, &
showering

- Patient activity:
Toileting

- Location:
Patient bed,
bathroom, &
corridors

- Location:
Patient bed,

- SCD use

- Hearing
impairment

- CHF

- Atrial fibrillation

- Gender

- Sensory
impairment

- Gait abnormality

- Gender

- Visual
impairment

- Ul

- Sleep
disturbances
- Orthostatic
hypotension

- Gender
- Number of

bathroom, outside medications

the unit, &
corridor

- Time: Night
shift

- Location:
Patient room,
bathroom, &
hallway

- Patient activity:
Walking, getting
out of bed &
transferring

- Hypertension
-PD
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- Fall-related
fractures
(21%)

- Increased
LOS and
mortality rate
- Injurious
falls (72%):
Minor (53%);
moderate
(8%); major
(0.5%)

- Injurious
falls (30%):
Minor (25%);
moderate
(2%); major
(2%)

- Injurious
falls: Minor
(13%); major
(12%)

- Prolonged
LOS

- Nursing
home
placements
- Injurious
falls: Minor
(64%);
moderate
(20%); major
(18%)
-Injurious
falls: Minor
(30%); major
(5%)
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Tommasin Yes - Gender: Female - Location: - Fall history - Injurious
i (2008) - Prolonged LOS Patient room, - Mental confusion falls: Minor
- Stroke bathroom, & bed - Ul (40%);
- Hypertension moderate
(17%); major
(13%)
Heinze No - Care dependency - Geriatric or - Gender - Injurious
(2007) medical unit falls: Minor
(67%);
moderate/maj
or (27%)
Dharmaraj No - Anemia - Gender
an (2006) - Prolonged LOS - Place of
- Hispanic ethnicity residence
Fischer Yes - Sedated mental - Geriatric unit - Patient activity: - Injurious
(2005) status Toileting falls (34%):
moderate

(54%); major
(29%); death

(0.2%)
Mecocci Yes - Cognitive - Gender
(2005) impairment - Disability
- Fall history
- Prolonged LOS
- Severe comorbidity
- Neuroleptics &
benzodiazepines
Walker Unclear - Dementia - Opioid analgesic,
(2005) - Aspirin benzodiazepine, &
antidepressant
medication
Hitcho Unclear - Gender: Female - Medicine or - Time: Evening - Urinary problems - Injurious
(2004) neurology unit  or night - Diuretics falls (42%):
- - Patient activity: Moderate/sev
Environmental Unassisted ere (8%)
obstacles or transferring &
wet floor toileting
Salgado No - Cognitive - Impaired - Injurious
(2004) impairment mobility falls (9%)
- Confusion
- Fall history
- Stroke history
- Psychoactive
medications

Notes CHF = Congestive heart failure; HIV = Human Immdaficiency Virus; LOS = length of stay; MS = Musaskeletal;
PD = Parkinson’s disease; SCD = Sequential Comipre&evice; Ul = Urinary incontinence.

The other risk factors were categorized to (1) medionditions, and (2) non-medical
conditions.
1. Major medical conditions identified as importarskriactors for increasing falls
included: mental status deficits including cogratimpairment, confusion, dementia, and

delirium (12 times identified, 52%), impaired matyilor musculoskeletal problems (6
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times identified, 26.1%), stroke (4 times identifid7.4%), hypertension (3 times

identified, 13%), urinary incontinency (2 times miiéed, 8.7%), and visual impairment

(2 times identified, 8.7%).

2. Common non-medical conditions found as risk factecseasing falls included:
prolonged length of hospital stay (4 times ideatfi17.4%), previous fall history (3
times identified, 13%), male gender (3 times ideadi 13%), female gender (2 times
identified, 8.7%), and care dependency (2 timestified, 8.7%). Taking certain
medications such as psychotropics (3 times idewltifi3%), antipsychotics (3 times
identified, 13%), and antidepressants (2 timestitied, 8.7%) was also identified as a
significant risk factor for falls statistically.

Some factors were identified as protective factdngh could decrease falls. For
example, fall risk screening upon admission reduspdtient falls (Chari, McRae, Varghese,
Ferrar, & Haines, 2013). Hispanic patients wetelji to have less falls in the hospital compared
to African American, Caucasian, and Asian pati¢btsarmarajan, Avula, & Norkus, 2006).

However, there were inconsistent reports regardgkgfactors. First, few studies
reported whether age was a statistically non-sicant factor for general inpatient falls,
impulsive falls, or injurious falls (Ferrari, Hasan, & Lewis, 2012; Mion et al., 2012). Second,
gender was quite controversial. Male gender wattifiled as a statistically significant risk
factor for falls in several studies (Chen, Liu, @h&hen, & van Nguyen, 2010; Chen, van
Nguyen, Shen, & Chan, 2011; Neumann, Hoffmann, &gldlasford, & von Renteln-Kruse,
2013), while others reported that female genderavask factor (Schwendimann, Buhler, de
Geest, & Milisen, 2008; Tommasini et al., 2008)owsver, the rest nine studies (39%) reported

that gender did not matter. Third, visual impaintwas statistically significant in 2 studies
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(Chen et al., 2010; Chen et al., 2011) but idexdifts non-significant in 2 other studies
(Corsinovi et al., 2009; Neumann et al., 2013)urig having certain medical problems such as
urinary incontinence was identified as a statifigcgignificant risk factor in some studies (Chen
et al., 2010; Chen et al., 2011), but statisticatin-significant in other studies (Corsinovi et al.
2009; Ferrari et al., 2012; Harlein, Halfens, DasgeLahmann, 2011).

Extrinsic risk factors for falls: staff and care sdting characteristics. There is limited
information available to explain how staff and cae#tings relate to inpatient falls. First, fall
incidence rates differed among diverse types asurfCompared to other units in the hospital,
geriatric units had the highest fall incidenceduled by internal medicine and neurological units
(Fischer et al., 2005; Harlein et al., 2011; Hejrizalfens, & Dassen, 2007; Hitcho et al., 2004;
Schwendimann et al., 2008). Being an inpatieat geriatric unit was identified as a statistically
significant factor for inpatient falls (4 times médied, 17.4%). Second, falls were found to be
associated with the time when falls occurred. tSiiénge periods were associated with
increased inpatient falls (Chen et al., 2011).dFigs from several studies suggested high
incidence of falls during evening and night shi&hari et al., 2013; Hitcho et al., 2004;
Schwendimann et al., 2008), while Mion and collesy(2012) found more falls occurred from
7am to 11am in the morning.

Environmental/situational factors. There are environmental or situational factors for
increasing inpatient falls in older adults. Ficsrtain patient activities contributed to inpatien
falls. Among patients who fell in the hospitalpab25 - 70.3% patients were walking or
transferring (Chen et al., 2011; Tzeng, 2010; Sctivaman et al., 2008), and about 12 - 69% of
falls were related to urinary and bowel eliminatreeeds (Boelig et al., 2011; Chen et al., 2011,

Hitcho et al., 2004; Mion et al., 2012; Tzeng, 2D1 addition, about 15.9 - 51% patients fell
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out of the bed (Corsinovi et al., 2009; Schwendimragal., 2008; Tommasini et al., 2008).
Second, regarding the location of falls, the m&jasf falls occurred in patient rooms (62 -
77.1%) with 11.4 - 68% in the bathroom and 4.9%18 the hallways (Chen et al., 2011,
Corisnovi et al., 2009; Fischer et al., 2005; Metral., 2012; Rhalimi, Helou, & Jaecker, 2009;
Schwendimann et al., 2008; Tommasini et al., 2008).
Consequences of Falls among Older Adult Patients

Inpatient falls had negative consequences in mEti@articularly in older adult patients.
In general, the incidence rates of fall-relatediiigs ranged from 6.8 to 72.1%. Fall-related
injuries included 12 - 82% minor injuries such bsagions, 2.2 - 53.6% moderate injuries such
as lacerations, and 0.5 - 29% major injuries sugchiactures and even death (0.2 - 2%) (Brand &
Sundararajan, 2010; Chari et al., 2013; Chen @(dl]1; Corsinovi et al., 2009; Fischer et al.,
2005; Mion et al., 2012; Neumann et al., 2013; Rmadt al., 2009; Schwendimann et al., 2009;
Tommasini et al., 2008; Tzeng, 2010). After amitigus fall, 4% of patients had to have some
surgical procedures to treat the injuries (Mioalet2012). Compared to younger adults, older
adults were at higher risk for experiencing falated injuries. Older adult patients were more
likely to experience major or serious injuries frorpatient falls than other age groups (Fischer
et al., 2005; Hitcho et al., 2004; Schwendimanal ¢2008). For older adults who were 80 years
and above, they were 1.5 times more likely to suffam fractures resulting from inpatient falls
compared to younger patients (Chari et al., 20B3and and Sundarrajan (2010) found that
approximately 60% of fall-related fractures occdrie older adult patients over 80 years old.
Mortality rate and length of stay were increasedagnolder adult patients with injurious falls

(Brand & Sundarrajan, 2010; Corsinovi et al., 2008) addition, older adult patients were more
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likely to be placed in nursing homes after expagiieq falls in acute care hospitals (Corisnovi et
al., 2009).
Discussion

To our best knowledge, this integrative reviewhis first synthesis on multidimensional
risk factors for falls focusing on older adult inigats in acute care hospitals. Although there are
several literature reviews on risk factors for itiat falls, those literature reviews do not
examine factors specifically for the older adulpplation in hospital settings. Given the unique
impact of inpatient falls on older adult patieritee present study provides important knowledge
on risk factors for falls at different levels inding intrinsic, extrinsic, and situational factors.
Compared to the AHRQ (2013) toolkit for preventfalis in hospitals, our study findings center
on identifying: (1) how fall assessment processemect to outcomes; (2) important risk factors
for falls in a specific setting; and (3) challengesurrent practice.

In this study, we found that advanced age was aikkyactor to increased inpatient
falls. More than one third of studies identifiati’anced age increased falls, specifically in those
older than 65. In addition, being an inpatienthia geriatric unit as another risk factor may be
correlated to advanced age as a risk factor. fifideng is consistent with the result of a recent
systematic review of studies on older people irsimgrhomes and hospitals, in which Deandrea
and colleagues (2013) found that the odds rationfeaitient falls for a 5-year increase in age was
1.1. Thus, 80-year old adults are 1.2 times m&edy to have a fall, and 95-year old adults are
1.4 times more likely to have a fall compared tey@ar old adults.

We found certain medical conditions were highlyoassted with falls, such as altered
mental status (confusion, cognitive impairmentielirium), impaired mobility, stroke and

hypertension. Negative effects secondary to coofusnd cognitive impairment have been well
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established in a previous review related to inpatialls (Deandrea et al., 2013 addition, we
also found that increased falls were among thosevetd previous history of falls or took certain
medications such as psychotropics, antipsychaticanti-depressants (Deandrea et al., 2013).

Environmental and situational factors also are irtgrd regarding inpatient falls. The
findings of patient activities while falling suggesobile patients were at a higher risk of falling
than non-mobile patients. A prolonged length d$pital stay and insufficient physical
assistance may negatively affect mobile older aduttowever, we believe that a prolonged
length of stay was not an independent risk facemalise it was considered as a consequence of
inpatient falls in some studies (Brand & Sundaarap010; Corsinovi et al., 2009).
Methodological Issues

Major data collection methods were patient medieabrds and fall incident report
reviews. The data collection duration ranged flomonths to 120 months (Mean = 33.1
months, with one study not reporting data collectioration). There are study limitations and
methodological concerns present in the 23 selestteties.

First, the definition and operationalization ofi$adliffer among studies. In general, a fall
was defined as an unintentional sudden changedwy position coming to rest on the ground,
floor or other lower level (Chen et al., 2010; Miehal., 2012; Neumann et al., 2013; Salgado,
Lord, Ehrlich, Janji, & Rahman, 2004). Some stadlefined a fall similarly but more detailed:
“sudden, unintentional loss of posture causingndividual to inadvertently rest at a lower level,
without use of overwhelming external force” (Dharajan et al., 2006, p. 288) or “a sudden,
unexpected descent from a standing, sitting, ozbotal position” (Fischer et al., 2005, p. 823;
Hitcho et al., 2004, p. 733). The most frequerd@raponalization of falls was a count of falls per

1000 patient days or during study periods. Diifikigsage of diverse types of definitions may
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affect the wide range of fall prevalence, non-cotilpp@rate across studies, or inconsistent
significance of risk factors. Healthcare providansl researchers should be careful to use study
findings from multiple studies. For example, weerted the fall prevalence to compare the
prevalence across the studies (see Table 2-2).

Second, there is a concern about reliability oadatilection. Most studies were
secondary data analyses using the data extractedgatient medical records or clinical incident
reports. The primary data record did not purposgudy fall prevalence and its risk factors;
thus, there was no control for training healthgaiders to record fall incidence accurately.
Moreover, the potential underreporting of fallghe incident report system may occur because
most of reviewed studies depended on data repbytedirses or other healthcare providers for
hospital incident report systems (Shorr et al.,.80Moreover, although several common risk
factors were identified in the review, the definits and categorizations of the risk factors were
inconsistent among the reviewed studies. For el@mpveral different terms were used to
indicate abnormal level of consciousness, includimegtal alteration (Neumann et al., 2013),
cognitive impairment (Ferrairi et al., 2012; Hanleit al., 2011), dementia (Chen et al., 2011),
mental status deficits (Tzeng, 2010), and confué8aigado et al., 2004).

Third, most studies did not control confoundingeetffrom extraneous factors; thus, it is
difficult to compare their findings across diffetestudy settings and countries. Since different
countries have different regulations and polictsacute care hospitals, the risk factors
identified among inpatients in European acute baspitals may not be directly comparable
with those in Australian or American acute carepitass; therefore, generalizability of study

findings in a specific country will be limited irtreer countries.
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Fourth, the study design was another major metloglcdl issue. Retrospective design
was utilized in most of the studies (76%), whildyoseveral studies used prospective design
(24%). With retrospective design, it is challerggto identify causal relationship since reverse
causality could occur (Shadish, Cook, & CampbdlD2). It is unclear that some factors such as
impaired mobility, confusion or prolonged lengthstdy were either the cause of falls or the
consequence of falls.

Implications for Clinical Practice and Research

Findings from this literature review have importanplications for clinical practice. All
healthcare providers need to acknowledge that @ldelt patients with advanced age are at
increased risk for falls. In general, both singhel multifactorial fall prevention interventions
have been developed and implemented to preventi@mp&alls and fall-related injuries in
hospitals. According to a recent Cochrane reviaviadl prevention interventions, single
interventions include: exercise, Vitamin D with@am supplements, environment adaptations,
using assistive technology such as bed exit alfomsommunication aids, staff training, service
model change, and patient knowledge improvementitiir education, and multifactorial
interventions that incorporate several single waation components (Cameron et al., 2010).

When nurses combine multiple single interventidhe,long-term and short-term effects
should be considered to maximize the preventivecest For example, taking vitamin D and
calcium supplements generates long-term effectdognt fractures secondary to falls for older
adults from acute care hospitals to the commurtitgwever, it is difficult to expect short-term
effect during the limited period of hospital stayhus, it is more appropriate to educate older
adults about the importance of taking vitamin D aaltium supplements when they return to

home. In contrast, since most falls are elimimatielated, nursing and other staff should
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provide assistance to patients using toilets, @adrly to patients with urinary or bowel
incontinence during hospital stays as short-teteruention.

Although some multifactorial interventions have whqositive effect in reducing
inpatient falls, falls and fall-related injurieseastill prevalent among older adults in hospitals.
When healthcare providers in acute care hospitaks for older adult patients, they need to focus
on identified risk factors of falls to maximize tpeeventative effect with limited time and
resources. To prevent falls and fall-related iesirnursing and other healthcare professionals
should perform a thorough assessment on patiedtsygiement appropriate fall prevention
interventions from admission to discharge. Conwdainditions, medications, mobility and
cognition should be evaluated for determining caghpnsive fall risk. In addition,
comprehensive assessment including patient chaistite and situational factors is required
continuously. Environmental modification in casgtsxgs focusing on patient room, bathroom,
and hallway is also needed.

In addition, more organizational strategies shdaddalesigned and implemented
considering the extrinsic and environmental rigktdes of older adult inpatients identified in this
review. Using the AHRQ toolkit to prevent inpatidalls in hospitals (AHRQ, 2013) as a
framework, hospitals could incorporate the follogvstrategies when developing fall prevention
programs: (1) assessing the culture of safety,rozgéonal attention to, and leaderslisypport
for fall prevention programs; (2) staff education the best practices; and (3) collecting the right
data to evaluate falls and fall-related injuri€esource identification, utilization, and
distribution should be emphasized specificallydtater adult inpatients.

For future studies, prospective studies are netalegamine the associations between

risk factors and inpatient falls in acute careisgt Prospective studies allow differentiating
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risk factors for falls from potential consequenoéfalls (e.g., impaired mobility, prolonged
length of stay). In addition, mixed methods destirdies are needed to examine psychosocial
factors and consequences of falls by interviewiatgpts to learn their lived experiences.
Patient perspectives regarding falls will be benafito design patient-centered intervention and
outcome measures. For example, fear of falliqggyehosocial risk factor, was not examined in
any of the 23 studies. Fear of falling occursst@55% of older adults and has been found to
be predictive of future falls among community-dwedlolder people (Fletcher et al., 2010).
Future studies in acute care settings need to @éeathe association between patient-perceived
fall risk factors and the consequences of fallasto develop patient-centered interventions for
older adult patients at high risk for falls.
Conclusions

Falls are prevalent among adult inpatients in acate hospitals and have adverse impact
on patients, particularly older adult patients.isTihtegrative literature review identified several
key risk factors including intrinsic and extringactors, as well as environmental/situational
factors. The findings from this literature revipvwovide updated knowledge on risk factors for
inpatient falls and implications for future resdaend clinical practice regarding fall prevention

among patients, particularly older adult patientagute care hospitals.
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Chapter 3
Multilevel Factors Associated with Injurious Fallsin Acute Care Hospitals
This manuscript will be submitted dournal of Nursing Care Qualitsgnd represents the
overall report of the study including the findingsscussion, and implications for research and
clinical practice. The authors for this manuscimgiude: Yunchuan Zhao, Marjorie Bott,

Jianghua He, Heejung Kim, Shin Hye Park and Nanggtdn.
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Abstract

Background: Falls among patients in acute care settings aegi@us concern for patient care
and have a number of adverse consequences. Impialis may cause injuries, reduce
functional ability and quality of life, and creaggtra financial burden to patients, families and
healthcare facilities. The purpose of this studgwo examine the associations of injurious falls
among all patient falls with multilevel factorsacute care hospitals including hospital- and unit-
level organizational factors, unit-level nursingecarocess factors, and unit-level patient

population characteristics.

Conceptual Framework: The modified Donabedian Structure—Process—Outc@RO} model
(Coyle & Battles, 1999) served as the conceptaethéwork. Structure included hospital
characteristics (i.e., hospital size, teachingustaand Magn&tstatus) and unit factors (i.e., nurse
staffing and unit type); unit process consistedwsing care factors (i.e., falls without employee
assistance, fall risk assessment, implementatidallgirevention protocol, and physical restraint
use); and the outcome variable was incidence @itiept injurious falls. Unit-level patient

population characteristics (i.e., gender and fal status) also were included.

Method: This cross-sectional, descriptive, and corretaticgtudy of unit-level injurious falls

used National Database of Nursing Quality Indicit¢DNQI®) data from July 2013 to June
2014. The sample included all falls recorded inltaghedical, surgical, combined medical-
surgical, and step-down units € 2,299) in NDNQFY participating hospitals\N = 488). The
outcome variable was the number of injurious fattsong all falls recorded on these units during
the one-year study period. Besides descriptivéyaes, hierarchical negative binominal

regression analyses were performed to examinagkéactors of injurious falls.
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Results: There were on average 78.9 reported falade= 1 to 864) and 5.2 injurious falls
(range= 1 to 131) annually across the 2,299 units dutidgnonths. Falls that happened in
teaching hospitals were 13% less likely to be ious falls compared to those in non-teaching
hospitals jp = 0.001). Falls on surgical units were 8% moreliiko be injurious falls than those
on other unitsg= 0.021). RN hours per patient day (RNHPPD) dertratesd a non-linear
relationship with injurious falls, presenting 5.B8IHPPD as a turning point. Before RNHPPD
reached 5.08, the relationship between RNHPPD godaus falls was negative; while the
relationship turned to be positive when RNHPPD tigher than 5.08. At the unit level, the
injurious fall risk was expected to increase by wen the percent of falls without employee
assistance increased by 10 percentage p@mt<(005), while the risk of injurious fall was
expected to decrease by 2.5% when the percentiehfmat risk of falls increased by 10
percentage pointp E 0.009). The total number of patient days alas found to be associated
with injurious falls: for every increase of 100@tient days, the injurious fall risk was expected
to decrease by 2% & 0.001). Hospital Magnigstatus, bed size, unit non- RNHPPD, and RN

turnover were not associated with injurious falls.

Conclusions: The study findings add new knowledge about ogimnal factors that
contribute to inpatient injurious falls at unit &48. The findings can guide healthcare
professionals and acute care hospital adminisgatgplanning and implementing effective and
cost-reducing preventions for inpatient falls amdrious falls in acute care settings.

Key Words: injurious falls, organizational structure, nursaffehg, nursing care process, acute

care setting
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Introduction

Inpatient falls and injurious falls in acute caedtisigs are prevalent and a serious concern
for patient care. In the United States (U.S.),aherall prevalence of falls range from three to
five falls per 1000 patient days with about ondiomlinpatient falls annually (Oliver, Healey, &
Haines, 2010). According to a literature reviewdst among inpatient falls, the incidence rates
for fall-related injuries range from 6.8% to 72.18h 0.7% to 30% for severe injuries such as
fractures, cranial trauma, or death (Zhao & Kiml20 Injurious falls have a negative impact
on patients, families, and the healthcare systérith injurious falls, patients may suffer from
loss of independence, depression, and decreasety @fidife (Oliver et al., 2010). Injurious
falls can result in a prolonged length of stay (D@t further leads to increased direct patient
care costs, and healthcare resource use (Oliar, 2010). When comparing severe injurious
falls to patients without falls, the LOS increasesaverage, by six to twelve days with an
additional cost of $13,316 for the patient (Won@let2011). In addition, indirect costs
associated with injurious falls may include but ao¢ limited to loss of income, placement in a
skilled nursing facility or nursing home, and ldigon expenses (Oliver et al., 2010; Wong et al.,
2011).

In the last decade, interventions aimed at fak@néion have been developed and
implemented in hospitals (Cameron et al., 2012ve$al national initiatives also have
underscored the importance of preventing fallsthed associated adverse consequences. The
U.S. Department of Health and Human Services (USBH2010) selected reduction of falls and
fall-related serious injuries and death as one nggal in the Healthy People 2020. Beginning
in October 2008, the Centers for Medicare and MadiServices (CMS, 2008) no longer

reimburse hospitals for treatment of preventabjlaries, including fall-related injuries. Despite
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the national efforts and initiatives on fall pretien, inpatients falls and fall-related injuriedlst
are prevalent in hospitals. The results of a reserly show a total of 315,817 falls (3.56 falls
per 1000 patient days) with 26.1% (82,332) of ks thaving related injuries (0.93 injurious
falls per 1000 patient days) in less than a twa-peaiod in U.S. hospitals (Bouldin et al., 2013).

Given the prevalence and significant consequentcegpatient falls and associated
injuries, it is important to prevent falls, espdigianjurious falls in acute care settings. To
prevent falls and their associated injuries, griical to identify factors associated with injouis
falls. Inpatient falls are a complicated phenoorethat involves multilevel factors, including
patient-specific factors, environmental factorgasmzational factors and patient-staff interaction
factors in the hospital (Oliver et al., 2010). Baxh shows that patients identified at risk for
falls are more likely to experience injurious fdl3hari, McRae, Varghese, Ferrar, & Haines,
2013). Evidence of the associations between geartemjurious falls is controversial. In some
studies, being female is identified as a risk fatmo injurious falls (Chari et al., 2013; Williams
Szekendi, & Thomas, 2014); while being male is tbtmbe associated with increased risk of
injurious falls in other studies (Krauss et al.020Staggs, Mion, & Shorr, 2014).

Hospital characteristics such as hospital size,Magne? or teaching status, are
associated with injurious falls. Small hospitat8@0 beds) tend to have more injurious falls
(Dunton, Gajewski, Taunton, & Moore, 2004; Staggale 2014) while Magn&tor teaching
hospitals have less inpatient falls or injurioussfaespectively (Dunton, Gajewski, Klaus, &
Pierson, 2007; Staggs et al., 2014). Unit facterg., unit types and nurse staffing factors) also
are found to be associated with injurious fallstehsive care units have significantly lower fall
and injurious fall rates than other units (Duntbalg 2004; Williams et al., 2014). Among

medical, surgical, and medical-surgical units, roaldunits have the highest prevalence of falls
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and injurious falls (Bouldin et al., 2013; Stagyale, 2014; Williams et al., 2014). Based on a
systematic review and a meta-analysis (Kane, SgamliMueller, Duval, & Wilt, 2007; Lake &
Cheung, 2006, respectively), the evidence on teecation between inpatient falls and nurse
staffing is inclusive; although some studies sugtes lower inpatient fall rates are associated
with higher nursing hours, higher registered niidd) hours, and a higher proportion of RN
hours (Dunton et al., 2004; Staggs and Dunton, 014

Nursing care process factors also contribute tatiept falls and associated injuries.
Studies show that fall risk assessment and fatbpad implementation help prevent or reduce
injurious falls (Chari et al., 2013; Staggs et 2014). Falls without employee assistance are
more likely to result in injuries (Chari et al.,2&) Krauss et al., 2007; Staggs et al., 2014).
However, the use of physical restraints is podyiassociated with increased risk for falls,
injuries and even death (Berzlanovich, SchopfeKesl, 2012; Titler, Shever, Kanak, Picone, &
Qin, 2011; Tzeng & Yin, 2013).

Given the controversial evidence on factors assediwith injurious falls in the
literature and the complicated nature of inpati¢alls and associated injuries, further study
integrating multilevel factors contributing to imjous falls is required. Using a modified
Donabedian’s Structure-Process-Outcome (SPO) n{Gdgle and Battles, 1999; Donabedian,
1988) that added patient characteristics to the @B@Qel, this study aims to examine multilevel
factors associated with injurious falls in acuteedaospitals (see Figure 3-1). Structure factors
include hospital characteristics (i.e. hospitaésidagnet, and teaching status) and unit
characteristics (i.e., unit types and nurse stgffiRrocess factors consist of services and patient
interaction with healthcare professionals, inclgdiall risk assessment, fall prevention protocol

implementation, falls without employee assistaacel physical restraint use. Patient
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characteristics include gender and fall risk staflis date, this study is the first attempt at
investigating the complex phenomenon of injuricaltsfat multiple levels. The research
guestion is: what organizational structure, uniiture, nursing care process and patient factors

are associated with injurious falls in acute cargpitals?

Structure Factors: Hospital Level
1. Hospital size
2. Teaching status
3. Magnet® status

Structure Factors: Unit Level
1. Nursing unit type

2. Nurse staffing
b ____________________________________________________

Process Factors: Unit Level

1. Falls without employee assistance

2. Fall risk assessment

3. Implementation of fall prevention protocol
4, Phvsical restraint in use

Patient Characteristics: Unit Level
1. Gender
2. Fall risk status

Outcome: Injurious Falls

Figure 3-1 Conceptual framework of the modified Donabedi&@PO model to examine
multilevel factors associated with inpatient inaus falls
Methods
Design and Data Source
The study is a cross-sectional, correlationalgiesising the National Database of
Nursing Quality Indicators® (NDNG) data collected between July 2013 through Jund.201

The NDNQP, established in 1998 by the American Nurses Assioci (ANA), became a
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proprietary database of the Press Ganey Assoclatesin 2014. As of 2014, over 2000
hospitals in the U.S. voluntarily participate irtNDNQf®. Following standard guidelines,
hospitals collect monthly data on structure, precaad outcome indicators of inpatient falls and
injurious falls and submit the data quarterly tlgbba secure website (NDN®I2014a). The
nursing quality indicators such as falls and irjus falls in NDNQ? are National Quality
Forum (NQF) endorsed measures that have demormbsstatang reliability and validity (Garrad,
Boyle, Simon, Dunton & Gajewski; 2014; NQF, 2015).

Only adult & 18 years) patients who had any fall event durmegstudy period were
selected for this study, and then patient-levéldata were aggregated to the unit level. This
study was restricted to medical, surgical, medstaical, and step-down units in acute care
hospitals, while excluding critical care, labor atedivery, and post-partum units. NDNQI
monthly data were aggregated into annual dateeatnit level or hospital level. The final
sample included 2,229 units (medical = 587, sutgicél2, medical-surgical = 795, and
stepdown = 435) in 488 hospitals. This study wgs@ved for non-human subject
determination from the Human Subjects Committege Midwestern academic medical center.
Measures

Injurious falls. The annual total number of injurious falls amatignpatient falls at the
unit level was the outcome variable. NDNQIefines a fall as “sudden, unintentional descent,
with or without injury to the patient, that resuitsthe patient coming to rest on the floor, on or
against some other surface (e.g., a counter), othanperson, or on an object (e.g., a trash can)
(NDNQI® 2014b, p.2)". Injurious falls are falls with amjuries from minor to death

(NDNQI®, 2014b).
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Structure, process and patient factorsindependent variables included structure,
process and patient factors. Structure factorswadevels: hospital and unit. Hospital
characteristics were categorized into hospitaldiee (small: <100 [coded as “0”], medium:
>100 to <300 [coded as “17], large300 [coded as “27]), teaching status (teaching gzbds
“1"] and non-teaching [coded as “0"]), Magfiettatus (Magnét[coded as “1"] and non-

Magnef [coded as “07]). Unit structure factors includaxit types (i.e., medical, surgical,
medical-surgical, and stepdown) and nurse stafaotprs. Nurse staffing on the unit consisted
of five continuous variables: total nursing houes patient day (TNHPPD), RN hours per
patient day (RNHPPD), non-RNHPPD (calculated bytrswating RNHPPD from TNHPPD), RN
skill mix, and RN turnover rate.

The following process and patient factors repobteNDNQI® for each inpatient fall
were first coded into dichotomous variables frormthty data files and then aggregated and
summered across months into annual data at théewmitthat represent the proportions of
certain characteristics among patients who felheunits. Fall risk assessment was measured by
whether a fall risk assessment was performed opdhent prior to the fall (“yes, assessed”
coded as “07; “not assessed or no documentatiodédas “1”). Implementing fall prevention
protocol was measured by whether a documenteg@raliention protocol had been implemented
prior to the fall (“yes, implemented” coded as “Ofipt implemented” coded as “1”). Falls with
employee assistance were defined as falls in wiaick staff member (whether a nursing service
employee or not) was with the patient and attemfedinimize the impact of the fall by
slowing the patient’s descent (NDNQPR014b, p.3)". Falls with employee assistanceawer
coded as “0” and falls without employee assistameree coded as “1”. Physical restraint(s) use

was measured with any physical restraints that weuse at the time of patient fall (“yes, used”
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coded as “1”; “not used” coded as “0”) (NDNQRO14b). Patient gender was reported as either
male (coded as “1”) or female (coded as “0”). &dtiall risk status was determined based on
the most recent risk assessment (“no risk” code@’agr “yes, at risk” coded as “1”). These
proportional data were multiplied by 10 to get gpkdcentage points changes at the unit level to
make the data more clinically meaningful.

Data Analyses

All statistical analyses were conducted with STATI (StataCorp, 2015). Both
descriptive and regression analyses were perforrReidr to the regression analyses, correlation
and interaction tests were carried out to exanfieecbrrelations and interactions among
independent variables. Due to strong correlatimie’een RNHPPD and TNHPPD= 0.81),
RNHPPD and RN Skill Mixr(= 0.53), only RNHPPD, non-RNHPPD, and turnover eat®ng
nursing staffing factors were included in the medel analyses due to concern of
multicollinearity. A quadratic term of RNHPPD alg@s included in the models to test the
potential nonlinear relationship between injuridaisrates and RNHPPD.

The hierarchical negative binominal regression rha@es used to account for the
complex sample with multiple units within hospit@abe-Hesketh & Skrondal, 2012). The
hierarchical negative binominal regression moded efzosen based on the characteristics of the
outcome variable-the number of injurious falls agaii falls. Because the rate of injurious falls
is very low, we can approximate the distributionméirious falls using a Poisson regression
model with the total number of falls as the expesutowever, the descriptive analysis of the
outcome variable showed that the variance of tmaht of injurious falls was much larger than
the mean of total count of injurious falls, whictdicates over-dispersion of the variable, for

which negative-binomial models are preferred (ReHksketh & Skrondal, 2012). Considering
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the multilevel data structure and the over-dispersssue, the hierarchical negative binominal
regression model was selected. In the regressiaelnihe annual count of total injurious falls
at the unit level was the outcome measure withativual count of total falls at the unit level as
the exposure variable. Falls with missing dat@e@& or more variables were excluded. In
addition to the fixed effects of independent vaeaba random hospital intercept was included
in the model to control for the correlation amomgtsiwithin a hospital. The STATA procedure
menbregor multilevel data was used for modeling with gignificance level set at 0.05. The
incidence rate ratio3RRs) were estimated to show the associations of emidgnt variables
with the injurious fall rate. Thed&Rs also can be interpreted as odds ratios becaubke tmfw
rates of injurious falls among falls.

For model selection, a teardown method was usée. irffitial model included all 17
predictor variables. Variables within a group.(isructure, process, nurse staffing, and unit
type) with largep values were removeg ¢ .05) and the resulting reduced model was temteld
compared to the previous model. Using the Akaifermation criterion (AIC) value as a
criterion, multiple models were tested and thelfmadel included six significant predictor
variables with the smallest AIC value.

Results
Descriptive Analysis

The frequencies and descriptive statistics are showable 3-1. Hospitals with medium
bed size or teaching status accounted for abouhati®f the sample while Magrfehospitals
were about 20% of the sample. Medical-surgicalsuf#6.7%) accounted for the most units
included in sample of 2,229 units. There werewarage 78.9 reported fallsafige= 1-864)

and 5.2 injurious fallsr@nge =1-31) annually across the units during the studiode The
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average patient days was 17.11 ranging from 0.3%72% (unit: 1000 patient days). RNHPPD

on average was 6.28 with a range of 1.15 to 14.96.



Table 3-1.

Frequencies and Descriptive Statistics
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Frequencies

Variable n %
Hospitals (n= 488)
Bed Size
Small (<100beds) 134 27.5
Medium £100<300 beds) 256 52.5
Large £300beds) 98 20.0
Teaching Status
Teaching 215 44.1
Non-teaching 273 55.9
Magne? Status
Magne? 97 19.9
Non-Magnét 391 80.1
Units (h = 2,229)
Medical 587 26.3
Surgical 412 18.5
Medical-Surgical 795 35.7
Stepdown 435 19.5
Descriptive Statistics (i = 2,229 units)
Variable M SD Range
Annual Number of Unit Falls 78.91 90.03 1-864
Annual Number of Unit Injurious Falls 52 4.07 1-31
Patient Days (1000 days) 17.11 14.67 0.357-110.24
TNHPPD 9.12 1.99 1.46-18.95
RNHPPD 6.28 1.63 1.15-14.96
RN Skills Mix (%) 68.96 9.85 18.26-100
Annual RN/APRN Turn Over Rate (%) 3.85 5.21 0-90.05
Gender (male)* 0.52 0.19 0-1
At Fall Risk* 0.84 0.19 0-1
No Fall Risk Assessment* 0.02 0.06 0-0.59
No Fall Protocol in Place* 0.09 0.15 0-1
Restraints in Use* 0.02 0.07 0-1
Falls Without Employee Assistance* 0.86 0.13 0-1

Note.M = mean;SD = standard deviation; TNHPPD = total nursing hqaaspatient day; RN = Registered nurse; RNHPPD =
RN hours per patient day; RN Skill Mix = percentadéotal RN hours of total nursing hours. *Variali$ a proportion.
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Hierarchical Regression Analysis

Hierarchical regression modeling was used to ed@rthe associations between
predicator variables and the injurious fall rat@ble 3-2 lists incident rate ratitRR) values
with 95% confidential intervalgdls) andp values for different variables included in theiadi

and final models.
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Table 3-2.
Estimates from the Multilevel Negative BinominagjiRssions
Initial Model Final Model
AlC'=9368.685 AlC=9351.538

Fixed Effects IRR (95% CIs) p IRR (95% CIs) p
Bed Size (large vs)

Small 1.10 (0.95 -1.26) 0.205 - -

Medium 1.04 (0.94-1.15) 0.412 - -
Teaching 0.88 (0.81-0.96) 0.004 0.87 (0.80-0.94) 0.001
Magnet®® 1.00 (0.91-1.11) 0.942 - -
Unit Type (Medical

VS)

Surgical 1.07 (0.99 -1.16) 0.066 1.08 (1.0m6¥. 0.021

Medical-Surgical  0.97 (0.91-1.04) 0.424 -

Stepdown 0.98 (0.90-1.06) 0.576 - -
RNHPPD 0.86 (0.78-0.95) 0.002 0.86 (0.78-0.95) 0.002
RNHPPD2 1.01 (1.01-1.02) <0.001 1.01 (1.01-1.02) <0.001
Non-RNHPPD 1.00 (0.97-1.04) 0.788 - -
Turnover 0.99 (0.99-1.00) 0.211 - -
é%%‘ga:j;)?;')e“t Days 98 (0.99-1.00) <0.001  0.98 (0.98-0.982)  <0.001
Male Gendet 1.00 (0.98-1.02) 0.905 - -
At Fall Risk 0.978 (0.96-0.99) 0.033 0.975 (0.96-0.99) 0.009

No Risk Assessmeht 1.00 (0.95-1.06) 0.865
No Fall Protocol

Implementatiof 1.01 (0.98-1.03) 0.561 - .

Restraint in Us® 1.02 (0.96-1.07) 0.525 - -

Falls without 1.04 (1.01-1.07)  0.005 1.04 (1.01-1.07) 0.005

Employee Assistanfe

Random Effects SD (95% Cls) 95% SD (95% Cl s) 95%
Range of Range of
Variation Variation

Hospital Level 0.11(0.087-0.139) (0.81-1.24) 0.11(0.088-0.140) 816aL.24)

Note.IRR = incidence rate raticCl= confidence intervalSD = standard deviation; 95% Range of Variation =
[exp (-1.96SD), exp (1.96SD)]; TNHPPD = total nagshours per patient day; RN = Registered nurse;
RNHPPD = RN hours per patient d&gurgical units versus all other unitghis variable is a proportion. The
IRR is estimated for everyl0 percentage pointe@me in the variable for better interpretation. GAAkaike information
criterion) is a model selection criterion with aalar value indicating a better model fit.

Hospital characteristics. Among hospital structure characteristics, teactatus was
the only significant variable. Compared to falisnon-teaching hospitals, falls in teaching

hospitals were 13% less likely to be injuriousd4ti = .001). There was no difference between
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Magnef and non-Magné&thospitals regarding injurious fall rates. Themswo significant
difference in injurious fall rates among hospitaith different bed sizes.

Unit characteristics. Falls on surgical units were 8% more likely toiljerious falls
than those in other unitp € .021). RNHPPD was the only significant variadheong nurse
staffing factors. No significant differences wésand in Non-RNHPPD and turnover rate on
injurious fall rates. In the final hierarchicagression model, RNHPPD showed a significant
nonlinear relationship with injurious falls. Fuethmodel analysis using a quadratic term of
RNHPPD suggested a significant non-linear relatignbetween injurious fall rates and
RNHPPD p < .001) for the quadratic term of RNHPPD. Basedhe estimated coefficients of
linear and quadratic terms of RNHPPD, the injuritalkrisk was estimated to be lowest at 5.08
RNHPPD. With all the other independent variablestolled, the injurious fall risk was
expected to decrease with increasing RNHPPD tilHRRD reached 5.08. After RNHPPD
reached 5.08, the expected injurious fall riskéased with increased RNHPPD. Figure 3-2
shows the relationships between injurious fall askil RNHPPD based on models estimated for
the four different unit types, separately. Thgaife shows the consistent non-linear association
across different unit types except for medicalanithe variable, 1000 patient days, also was
identified to be a significant factor: with evergeothousand day increase in patient days, there

likely was a 2% decrease in injurious fall rigk<0.001).
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Figure 3-2.Relationships between Injurious Fall Risk and RIRBFBased on Unit Types
Note: The risk level is incidence risk ratidRR9. These plots are rescaled so tfRf=1 at the nadir of each plot.

Nursing process factorsAmong nursing process factors, falls without erngpto
assistance was the only significant factor. Atuhé level, the risk of injurious falls was
expected to increase by 4% when the percent affathout employee assistance increased by
10 percentage pointp € 0.005). In addition, the risk of injurious fllvas expected to decrease
by 2.5% when the percent of patients at fall rrekréased by 10 percentage points on the ymits (

= 0.009).
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In addition to fixed effects, the random effectloé model also was estimated for the
hospital level. The injurious fall rates for amlividual hospital might vary from 19% lower to
24% higher than the average injurious fall ratalbhospitals, assuming all other variables are
fixed.

Discussion

The major contribution of the study is the examorabf the associations between
injurious falls and multilevel factors using the shoecently available NDN8Idata (2013-
2014). The multilevel factors included in this stwdere hospital and unit characteristics as well
unit-level patient characteristics. One uniquesasys that the study focused on injurious fall
rates among only those adult inpatients with faldle previous studies examined falls or
injurious fall rates among all inpatients. Givérstunique aspect of this study, the results may
not be comparable to findings from previous studiésough previous findings could provide
some meaningful background information.

In this study, falls in teaching hospitals were 118%s likely to be injurious falls.
Although no previous studies have focused on iojigifalls among adult inpatient falls, the
findings from a study examining injurious falls amgoadult inpatients suggested that patients
tended to have less injurious falls in teachingpitats (Staggs, et al., 2014). In teaching
hospitals, quality of care and patient safety,rofiee institutional priorities. And the
organizational culture emphasizes quality and gdfeihgleton, Davis, & Dickler, 2010). In
addition, teaching hospitals often have positiveknenvironments compared to non-teaching
hospitals (Hall, Doran, Sidani, & Pink, 2006); thiso contributes to better quality of patient
care. Nurses in teaching hospitals report higkecgptions of the quality of work, quality of

care, work environment, nursing leadership andsgtisfaction than those in non-teaching
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hospitals (Hall et al., 2006). Evidences show Huapitals with better work environments have
better quality of care and patient outcomes (Aikeal., 2011; Aiken et al., 2012). This was
validated in this study with the low occurrencamiirious falls (RR= 0.87,p = 0.001) in
teaching hospitals. This finding has importantickl implication. To decrease injurious falls
and increase patient care quality, hospital andingreadership can develop strategies to
emphasize quality and safety, promote positive vemrkironment, and increase nurse job
satisfaction.

Interestingly, Magnétstatus was not associated with injurious falls agriapatient falls
in this study. In the literature (Bouldin et £013), Magnét hospitals were found to have less
injurious falls among adult inpatients than non-Meifj hospitals while findings of the
associations between falls and Ma§rsatus were inconclusive. Some researchers found
Magnef hospitals have lower fall rates compared to noagive® hospitals (Dunton et al.,
2007; Lake, Shang, Klaus, & Dunton, 2010), whileestresearchers found no significant
association between fall rates and Magnet® st&tasDunton, & Staggs, 2012). Findings from
previous studies reported a significant negatil&ionship between hospital size and injurious
fall rates among all adult inpatients (Dunton et 2004; Staggs et al., 2014). However, in this
study the association was non-significant betwesspital size and injurious fall rates among
inpatients with falls. Because the results from gtudy are not comparable to findings from
other studies on injurious falls due to differeatnples (i.e., all adult inpatients versus inpasient
with falls) and the inconclusive findings on the@siations between hospital Maghstatus as
well as bed size, more research is needed to exjillerassociations.

Several significant unit factors were associateith wijurious inpatient falls. These

factors included unit type and unit staffing raies., RNHPPD). In previous studies on injurious
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falls among adult inpatients, medical units wenenitb to have the highest injurious fall rates
(Bouldin et al, 2013; Staggs et al., 2014). Thelifigs from this study indicated that falls on
surgical units were 8% more likely to be injuridalls compared to those on medical units.
Although no similar findings could be identifiedtime literature, a longitudinal study of the
trends in inpatient fall rates in acute care hadpiteported that surgical units had increased fall
rates from 2004 to 2009 (He et al., 2012). Theaased fall and injurious fall rates in surgical
units might be associated with the outcomes otihiganced Recovery After Surgery (ERAS)
programs implemented in acute care hospitals. inQuhe last decades, the ERAS programs
that aimed at an early patient recovery followinggery have been widely implemented in acute
care hospitals (Feldman, Lee, & Flore, 2015). hmmERAS programs, patients usually start early
post-operative mobilization and have a shortertleng stay than those in traditional operative
programs (Feldman et al., 2015; Watson, 2015)lyaist-operative mobilization can cause
orthostatic intolerance (Ol), which is common imggcal patients (Bundgaard-Nielsen et al.,
2009; Jans, Bundgaard-Nielsen, Solgaard, Johan&d¢ahlet, 2013). Ol further can lead to
falls or fall-associated injuries (Jans et al., 201Further research on injurious falls should be
conducted on surgical units through comparing iojus fall rates in units implementing ERAS
programs with those without ERAS programs.

In our findings, unit RNHPPD was the only signifitgredictor among nurse staffing
factors although the association between RNHPPOmudous falls was non-linear. To date,
this study was the second study that examinedgbecation between injurious fall rates and
RNHPPD although the focus of this study was diffiefeom the previous study: this study
focused on the injurious fall rate of inpatienidakhile the previous study examined injurious

fall rate among all inpatients (Dunton et al., 200¢he association between RNHPPD and
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injurious falls was non-linear regardless of upgds. Upon further examination, there were
negative relationships between injurious fall rated RNHPPD for up to five RNHPPD; the
relationships became positive after RNHPPD readiwed Dunton and colleagues (2004)
identified similar non-linear associations betweaguarious fall rates among inpatients and
TNHPPD for medical units and RN skill mix for steeh units with a changing point at 9. In
other studies, researchers found negative asswsabetween fall rates with TNHPPD and RN
skill mix (He et al., 2012) or RNHPPD (Lake et &2010).

The different findings on the associations betwearse staffing and injurious fall rates
and general fall rates might be due to the diffeesrnin the outcome variables of the studies. In
this study, the primary outcome was injurious fates from those patients who had a general
fall while other studies focused just on generti$faThe non-linear relationship between
injurious fall rates and RNHPPD also may be relatedectly to patient acuity levels. In last
decades, many hospitals have implemented Acuitypradde Model (AAM) or Universal Bed
Model (UBM) in delivering patient care (Emaminiaatt, 2012; Hennon, Kothari, Maloney, &
Weigel, 2011; Venditti, 2015). In the AAM, postrd@ac or pulmonary surgical patients are
admitted from ICU or a stepdown level of care tlglodischarge and nurse staffing levels are
based on patient acuity levels. Upon admissianpttient stays in one single room for the
entire hospital stay without being transferred &doal, surgical or medical-surgical units
(Gallant & Lanning, 2001; Venditti, 2015). In geak these patients are at higher acuity level
and require higher nurse staffing levels (Hennaal.e2011). As discussed earlier, post-
operative patients often start ambulation eanidrich can place them at a higher risk for falls.

It is uncertain how many units in this study hawplemented the AAM. Thus, the researchers
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cannot draw the conclusion that the non-linear@ason between injurious fall rates and
RNHPPD was due to different patient acuity levels.

The non-linear association between injurious falld RNHPPD calls for appropriate RN
staffing in acute care settings. Nurse managesd teeensure adequate RN staffing especially at
the lower levels of RNHPPD (i.e. up to 5.08 holrsgause RN understaffing can place patients
at high risk for injurious falls. Nurse managergt&o be cognizant of patient acuity levels to
ensure adequate RN staffing. Further researchedatkto include patient acuity levels in
exploring the association between RNHPPD and iojigrifall rates.

Among nursing process factors, falls without empkgssistance was a significant factor
contributing to injurious falls. This finding i®asistent with the findings from previous studies
(Krauss et al., 2007; Staggs et al, 2014). Ircanestudy of unassisted inpatient falls, Staggs
and colleagues (2014) found that falls without esyek assistance were 59% more likely to
result in injuries than falls with employee assis& Similarly, the findings from a study
comparing inpatient falls and injurious falls beemgeaching and non-teaching hospitals
suggested that unassisted falls were significaagbociated with increased injuries resulting
from falls in both teaching and non-teaching hadpi{Krauss et al., 2007). This finding has
significant clinical implications. In patient careursing staff need to monitor patients closely
and provide assistance as needed given the assodatween unassisted falls and injurious
falls. More RN staff are needed to ensure pasafsty.

One important finding from this study was that tis& of injurious falls was expected to
decrease by 2.5% when the percent of patientdl aistaincreases by 10 percentage points on
the units. This finding indicates the importancenofses conducting fall risk assessment for all

inpatients and implementing fall protocols. Altlyh the associations between injurious falls
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and fall risk assessment and fall protocol impletagon were not significant, falls without prior
fall risk assessment or fall protocol implementatiore likely tended to be injurious falls.
Similarly, in a study of predicators of fracturerin inpatient falls, Chari and colleagues (2013)
found that patients were less likely to have freesurom falls if they were assessed for fall risk
upon admission. When patients were identifiechlitrisk from the assessment, nurses become
more aware of the patient’s fall risk and implemaiall prevention protocol. A previous study
also revealed that fall prevention protocol implatagon was significantly associated with
increased assisted falls (Staggs et al., 2014ijs Ads significant clinical implication since
unassisted falls are more likely to result in irgar
Study Limitations
The limitations of the study are similar to theitimions of conducting secondary data
analyses. The generalizability of the study fimgimay be limited because NDNQI
participating hospitals have characteristics d#ferfrom those non-participating hospitals.
NDNQI® hospitals are mainly not-for-profit hospitals wittore, large Magn&thospitals
(Dunton et al., 2007) compared to non-participahngpitals. In addition, the intra-rater
reliability might be impacted since the NDNtQdata are self-reported by participating hospitals.
Another limitation is that findings may be not bengralizable to all adult patients
hospitalized because the study sample only inclediedt patients who had a fall while
hospitalized. This could be a limitation becauagemts might have been identified at high risk
for falls but did not necessarily fall. In additiadhe study did not exclude repeat falls. One
patient may have multiple falls during the hospétaly but the data obtained from NDNQIid
not contain information on repeat falls. Due to ldrge volume of missing data for age, it was

not included in the analysis. Because previoudiesthave identified advanced age as a
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significant risk factor for injurious falls (Chaet al., 2013; Krauss et al., 2007; Williams et
al.,2014; Zhao & Kim, 2015), age should be includsd predictor factor in future research.
Conclusions

This study examined the associations between oyaralls and multilevel structure,
process and patient factors in acute care hospigdseral hospital (i.e., teaching status) antl uni
(i.e. surgical) organizational factors as well asse staffing (i.e., RNHPPD) and process factors
(i.e., fall risk, unassisted falls) were identifiasl significant factors contributing to injurious
falls. The study findings have important implicaus for clinical practice and future research.
Researchers need to further examine the impacutifievel factors on injurious falls. Hospital
administrators and nurse managers should consiatee istaffing and process factors when

planning and implementing fall prevention programs.
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Abstract
Background: Falls and injurious falls are a major safety conder patient care in acute care
hospitals. Inpatient falls and injurious falls aause extra financial burden to patients, families
and healthcare facilities.
Factors Associated with Falls and Injurious FallsKnown factors associated with falls and
injurious falls include intrinsic factors (i.e., gt age, gender and certain medical conditions)
and extrinsic factors, such as hospital and uigaoizational characteristics (i.e., hospital
teaching status, unit type, and unit staffing) andsing process factors (i.e., fall risk assessment
fall prevention protocol, and employee assistance).
Fall Prevention Interventions: Common fall prevention interventions can be categdrinto
environmental, educational, communicational angingrprocess. The major challenges in fall
prevention fall into three areas: fall risk assemstpfall prevention components, and fall
intervention implementation and adherence.
Clinical Implications and Recommendations:Nurse administrators and managers need to
provide strong leadership support, develop appateifall prevention programs based on
effective fall prevention interventions with thensideration of risk factors for falls and injurious
falls, and enhance intervention implementation afiderence. Staff education on fall
prevention, staff engagement in fall preventionedepgment and implementation strategies, and
appropriate nurse staffing are essential for sifakfll prevention implementation and
adherence.
Key Words: falls, injurious falls, risk factors, fall preveon interventions, acute care hospitals,

nursing leadership.
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Introduction

The problem of inpatient falls and injurious falisacute care hospitals has been a
serious safety concern for patient care. In acate hospitals, inpatient falls are the most
common incidents reported by nurses and otherhezakt team members (Anderson, Boshier, &
Hanna, 2012; Cameron et al., 2012; National PaSafety Agency [NPSA], 2007; Oliver,
Healey, & Haines, 2010). In the United States ()){8e average fall rate is about three to five
falls per 1000 patient days with approximately amtion annual falls in hospitals. Falls during
hospitalization can have numerous negative consegseo patients and families, including fear
of falling, depression, injuries, reduced mobibtlyd functional ability, and decreased
independent living and quality of life (Chung et &009, Oliver et al. 2010). Furthermore,
nursing care quality and patient satisfaction akso be impacted negatively (Oliver et al., 2010).

Injuries resulting from inpatient falls can causé&a financial burden and decreased
revenue to healthcare facilities. On average, ioj# falls lead to an increased length of hospital
stay by six to twelve days with an additional anis$13,316 (Wong et al., 2011). Since the
Centers for Medicare and Medicaid Services (CMSlponger reimburse hospitals for treatment
of preventable injuries, including fall-relatedunes (CMS, 2008), not only will hospital pay the
extra cost for these fall-related injuries, hodpitdso will sustain a big loss in revenue.

Falls and falls-related injuries are listed as ohthe major nursing-sensitive care
outcome measures by the National Quality Forum (N@604). It is essential to prevent
inpatient falls and related injuries so as to inweraursing care quality. To improve nursing
care quality, nurse leaders in acute care hospiedsd to have the knowledge of: (a) specific risk
factors associated with inpatient falls and injugdalls, (b) common fall prevention

interventions, and (c) potential strategies foeetffe fall and injurious fall prevention in acute
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care hospitals. The information presented belollvagsist nurse leaders to develop
organizational policies and programs that aim feotive fall and injurious fall prevention.
Factors Associated with Falls and Injurious Falls

Evidence shows that inpatient falls and injuricaitsfare a complicated phenomenon that
involves multiple factors, including intrinsic aedtrinsic factors (Oliver et al., 2010; Zhao &
Kim, 2015; Zhao et al., 2016). Intrinsic factors @atient-specific factors such as age, gender,
and medical conditions (Oliver et al., 2010; Zha&i&n, 2015). Extrinsic factors include
hospital organizational factors such as hospitdheng status, unit types, nurse staffing and
nursing process factors such as fall risk assegsameinfall prevention protocols (Oliver et al.,
2010; Zhao et al., 2016).
Intrinsic Factors

Sufficient evidence demonstrates the associatibmd®®n advanced age and inpatient
falls and injurious falls (Brand & Sundararajan1@pChari, McRae, Varghese, Ferrar, &
Haines, 2013; Krauss et al.; 2007; Mion et al.,Z20illiam, Szekendi, & Thomas, 2014).
Among inpatient falls, about 50% occur in patiedisyears and older while patients over 80
years old are significantly at high risk for faéled injurious falls (Brand & Sundararajan, 2010;
Mion et al., 2012; William et al., 2014). Intenesfly, the evidence on the relationship between
gender and falls is inclusive because both male@mdle are identified as a risk factor for falls
or injurious falls in previous studies (Brand & Sanaraja, 2010; Chari et al., 2013; Krauss et al,
2007; Neumann, Hoffmann, Golgert, Hasford, & vom&&-Kruse, 2013; William et al., 2014)
or no association is identified at all (Zhao et 2016). Certain medical conditions such as
cognitive impairment, impaired mobility, hypertemsiand stroke also are known risk factors for

falls or injurious falls (Brand & Sundararajan, 2)Neumann et al., 2013; Zhao & Kim, 2015).
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Extrinsic Factors

Hospital and unit organizational characteristic®are found to be associated with
patient falls and injurious falls. Teaching hoalstin general have less falls and injurious falls
(Staggs, Mion, & Shorr, 2014; Zhao et al., 201A%cording to recent studies, surgical units
have an increasing rate of falls or injurious félie, Dunton, & Staggs, 2012; Zhao et al., 2016)
although previous studies suggested that medic¢td bad the highest rates of falls and injurious
falls (Bouldin et al, 2013; Staggs et al., 201%he association between nurse staffing levels
(i.e., total nursing hours per patient day [TNHPPgistered nurse hours per patient day
[RNHPPD], and proportion of RN hours) and the tenjurious falls is complicated. Before
the nurse staffing reaches a certain level, treeabtalls or injurious falls is higher with lower
staffing, and after that level is reached, the odtialls or injurious falls is higher as the
relationship becomes opposite (Dunton, Gajewskint@n, & Moore, 2004; Zhao et al., 2016).

Several nursing process factors significantly dbaotimg to falls and injurious falls
require attention from nurse administrators andaganrs. Studies indicate that falls without
employee assistance are more likely to resultjuries than falls with employee assistance
(Chari et al., 2013; Krauss et al., 2007; Staggd.eR014; Zhao et al., 2016). Fall risk
assessment and fall prevention protocols are tvpmrtant nursing process factors in preventing
falls and injurious falls (Chari et al., 2013; Sjaget al., 2014). Patients who are identified at
risk for falls through fall risk assessment ares lidsely to have injurious falls (Zhao et al., 2016
In clinical practice, nurses often initiate a falevention protocol to patients identified at fall
risk. With a fall prevention protocol implementédlls are more likely to be assisted by

employees, which can reduce fall-related injurietsggs et al., 2014; Zhao et al., 2016).
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Fall Prevention Interventions
Existing Fall Prevention Interventions

In last decades, many fall prevention interventioage been developed and implemented
in acute care hospitals. Based on the charaabsristintervention components, fall prevention
interventions can be categorized into: (a) envirental, (b) educational, (c) communicational or
(d) nursing process interventions (Cameron eall2; Hempel et al., 2013; Oliver et al., 2010).

Environmental interventions. Environmental interventions focus on the efforts to
create a clutter-free, safe environment (Camerah 2012; Oliver et al., 2010). Specifically,
environmental interventions include modifying thespital environment with vinyl flooring
(Cameron et al., 2012; Donald, Pitt, Armstrong, Busleworth, 2000) and ensuring the patient
bed is in low position (Haines, Bell, & Varghes@,1R). Modifying the hospital environment
with vinyl flooring helps prevent falls as hospitalits with carpeted floors have increased fall
rates compared to units with vinyl floors (Cameetral., 2012; Donald et al., 2000). However,
lowering hospital beds shows no significant effagbreventing inpatient falls (Haines et al.,
2010; Oliver et al., 2010).

Educational interventions. Staff and patient education on fall preventios tavo major
components of educational interventions (Camerah. £2012; Hempel et al., 2013). Staff
education often is used to raise staff awarenetalgirevention or provide training for fall risk
assessment tools (Cameron et al., 2012; Oliver,62G10). Patient education programs aim to
improve patient knowledge of: (a) fall prevalenoel @onsequences, (b) causes of falls, and (c)
hospital fall prevention strategies along with gneting patient falls through patient self-
reflection of individual risk and a goal settingiev (Ang, Mordiffi, & Wong, 2011; Haines et

al., 2011). Evidence shows that staff or patiehication as a single intervention strategy has
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been effective in preventing inpatients falls amdrious falls (Cameron et al., 2012; Oliver et
al., 2010).

Communicational interventions. Communicational interventions use visual alertsjg
verbal communications, or electronic alarm systeoressist fall prevention. Visual signs—
yellow wristband on high fall risk patients, fabk signs on doors of patient rooms and patient
medical records—alert staff to the patients at higk for falling (Cameron et al., 2012; Hempel
et al., 2013; Oliver et al., 2010). Electronic lmedhair exit alarm systems alert staff to the
movement of high fall risk patients so that théfstan provide assistance to patients for their
activities (Hempel et al., 2013; Oliver et al., D1 Awareness posters (i.e., call don't fall, xee
calm) remind the patient to call staff for helppt@vent falls (Cameron et al., 2012; Hempel et
al., 2013). These communicational interventionsrofire used in combination with other fall
prevention strategies (Hempel et al., 2013; Miake;lHempel, Ganz, & Shekelle, 2013; Oliver
et al., 2010). In recent years, a video monitoaystem has been utilized in acute care hospitals
to prevent patient falls and ensure patient safeltych has shown to be effective in reducing
inpatient falls and improving patient safety (Boris% Vento, 2015; Jeffers et al., 2013).

Nursing process interventions.Nursing process interventions aiming to preverisfal
include: fall risk assessment; fall protocol impkartation (i.e., care, safety and toileting rounds;
and ambulation assistance); and postfall revievidewians (Hempel et al., 2013; Miake-Lye et
al., 2013; Oliver et al., 2010). Fall risk assessms the most common nursing process
intervention (Miake-Lye et al., 2013; Hempel et 2D13). Fall risk assessment is performed
through either a fall assessment tool or nursidg@ment (Haines, Hill, Walshe, & Osborne,

2007; Meyer, Kopke, Haastert, & Muhlhauser, 2009).
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Based on fall risk assessment, a fall preventianogol often is implemented on patients
identified at high risk for falls. A fall prevewin protocol usually consists of patient education,
visual alert signs, electronic alert systems, csafety and toileting rounds and ambulation
assistance (Hempel et al., 2013; Oliver et al.020LTare, safety and toileting rounds, often
referred as hourly rounding, is a common practicadute care hospitals during which the
nursing staff purposely check on the patients gilegr intervals to ensure patients receiving the
care and assistance as needed (Mitchell, Lavenbestia, & Umscheid, 2014). As discussed
earlier, fall risk assessment and fall preventiortgrol implementation can effectively prevent
inpatient falls and injurious falls (Chari et &Q13; Staggs et al., 2014). When used as a single
intervention, hourly rounding, a major componeninost fall prevention protocols, has proved
to be an effective strategy in preventing falls angroving patient satisfaction of nursing care
(Hempel et al., 2013; Mitchell et al., 2014). Palsreview or evaluations that have shown some
effectiveness in preventing future or recurrentimgnt falls (Gray-Miceli, Ratcliffe, & Johnson,
2010) are used in many hospitals (Hempel et al32®ake-Lye et al., 2013; Oliver et al.,

2010).
Issues in Existing Fall Prevention Interventions

Falls and injurious falls still are prevalent inmyal.S. hospitals (Bouldin et al., 2013).
Although some fall prevention interventions haverbdeveloped and implemented in acute care
hospitals, the effectiveness of these preventiterventions vary (Cameron et al., 2012; Hempel
et al., 2013; Oliver et al., 2010). In the lgrmre, several major issues that affect the suadess
hospital fall prevention interventions are idewrtifi(Hempel et al., 2013; Miake-Lye et al., 2013;

Oliver et al., 2010).



113

Fall risk assessment.Most fall prevention intervention approachesuad fall risk
assessment (Miake-Lye et al., 2013; Hempel eR@l3). Fall risk assessment often is done
with an assessment tool or nursing judgement. Kewe recent systematic review of hospital
fall prevention programs revealed that more thdhdfdhe studies used an assessment tool that
did not have reported validity and reliability test (Hempel et al., 2013). Because fall risk
assessment is still an important approach fompfaiention, using an assessment tool that does
not have reported validity and reliability testimgy threaten the accuracy of the assessment
(Shadish, Cook, Campbell, 2002

Fall prevention components. Most fall prevention interventions consist of niplk
common components including fall risk assessmeatitept and staff education, visual alert
signs, and hourly rounding (Hempel et al., 2013alkétLye et al., 2013; Oliver et al., 2010).
However, an optimal bundle of intervention compdeeaannot be identified because there has
not been strong evidence on what components areimpsrtant for successful fall
interventions (Miake-Lye et al., 2013). However,limomponent interventions with different
combinations of fall prevention strategies havenbeféective in hospitals with different sizes,
locations, and teaching status (Hempel et al., 20t&ke-Lye et al., 2013).

Intervention implementation and adherence. The implementation and adherence of
fall prevention interventions has been a deterngiiactor in successful fall prevention
programs. Without appropriate implementation adifte@ence, the effectiveness of fall
prevention interventions is negatively impactedr(igel et al., 2013; Miake-Lye et al., 2013).
Major challenges in the implementation and adhereridall prevention interventions include
poor organizational prioritization of fall preveor, nihilistic staff attitude toward fall

prevention, and poor compliance with existing fatvention protocols (Capan & Lynch, 2007;



114

Gutierrez & Smith, 2008; Kolin, Minnier, Hale, Mart & Thompson, 2010; Weinberg et al.,
2011).
Clinical Implications and Recommendations

Existing evidence suggests that inpatient fallsiapdious falls are complicated.
Therefore, preventing falls and injurious fallksallenging. Nurse administrators and nurse
managers need to consider multilevel factors aasstwith inpatient falls and injurious falls.
Based on the evidence on the effectiveness ofsmes in the existing fall prevention
interventions, the following strategies should bézed in fall and injurious fall prevention
interventions to improve the success of fall preémeninterventions.
Provide Strong Leadership Support

Leadership support has been identified as an eakdtor for successful fall and
injurious falls prevention in acute care hospitalseveral systematic reviews of inpatient fall
prevention programs (Hempel et al., 2013; Miake-eyal., 2013). Strong leadership support of
fall prevention is one common characteristic ofcassful fall prevention programs (Hempel et
al., 2013; Miake-Lye et al., 2013). With leadepsbupport, patient safety and fall prevention are
established as organizational priorities. A cutaf patient safety is emphasized and promoted
throughout the hospitals and units (Hempel e28l13; Kolin et al., 2010; Miake-Lye et al.,
2013; Weinberg et al., 2011). With strong leatlgr support, hospitals fall prevention
interventions have been successful (Hempel e2@L3; Kolin et al., 2010; Miake-Lye et al.,
2013; Weinberg et al., 2011).

Previous studies show that teaching hospitals hichvpatient safety and quality of care
are institutional priorities (Pingleton, Davis, &dRler, 2010), have less inpatient falls and

injurious falls compared to non-teaching hospi(8isggs et al., 2014; Zhao et al., 2016). To
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prevent inpatient falls and injurious falls sucéelg, hospital administrators and nurse
managers need to set patient safety and qualitgref as the organizational priorities and
provide strong leadership support to fall prevemiiterventions.

Develop Appropriate Prevention Programs

Fall risk assessmentEvidence suggests fall prevention interventionsragportant in
preventing falls and injurious falls. Given theokm risk factors for inpatient falls and injurious
falls (Zhao & Kim, 2015) and the positive impactfali assessment on fall prevention (Chari et
al., 2013; Staggs et al., 2014), all fall prevemfpvograms should begin with an appropriate fall
risk assessment. However, when choosing theigallassessment tools, hospital administrators
and nurse managers need to select fall assessoodsttiat have established and reported
reliability and validity. Because the result oll fask assessment determines the fall intervention
components or the implementation of a fall protptat critical to accurately assess fall risk
level of the patient in order to implement appraf®ifall prevention interventions (Hempel et al.,
2013; Oliver et al., 2010). Without accurate assesnt of the patient fall risk level,
inappropriate fall prevention interventions carutes) avoidable falls or related injuries.

Fall prevention components Because there is not one identified optimal buodill
prevention intervention components (Miake-Lye et2013), nursing leadership needs to
consider different patient populations at differeaspital units when selecting fall prevention
intervention components. For example, reseanghests that surgical units have more
injurious falls among inpatient falls compared tedital, medical-surgical, and step-down units
(Zhao et al., 2016). In acute care hospitals, ngamgical units have implemented the Enhanced
Recovery After Surgery (ERAS) programs, in whichyepost-operative mobilization is

promoted (Feldman, Lee, & Flore, 2015; Watson, 2018ith early post-operative mobilization,
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patients can develop orthostatic intolerance (Rdj further causes falls and injurious falls
(Bundgaard-Nielsen et al., 2009; Jans, Bundgaaelsbin, Solgaard, Johansson, & Kehlet,
2013). Fall prevention interventions on surgiaaitsineed to be focused on providing
ambulation assistance by employees given the agswtbetween early post-operative
mobilization and falls. Hourly rounding to check mileting needs and provide ambulation
assistance also is important for surgical patidotsto their high fall risk when ambulating
following the surgical procedure. Research shdwasfalls with employee assistance result in
significantly less injurious falls compared to &lithout employee assistance (Chari et al.,
2013; Krauss et al., 2007; Staggs et al., 2014p£hal., 2016). Therefore, providing employee
assistance to patients as needed is a criticaladdtn injurious fall prevention.
Enhance Intervention Implementation and Adherence

To ensure successful fall prevention, nurse leasheist ensure successful fall prevention
intervention implementation and adherence. Gihendsues of nihilistic attitude and poor
compliance with existing fall prevention protocaigntervention implementation and adherence
(Capan & Lynch, 2007; Gutierrez & Smith, 2008; Kodt al., 2010; Weinberg et al., 2011), staff
education should be enhanced and staff should dpeged in fall prevention to change staff
attitudes and improve intervention implementatiod adherence. Staff education on the
importance of patient safety and fall preventios haen an effective strategy in changing staff's
nihilistic attitude towards fall prevention (Cap&riLynch, 2007; Gutierrez & Smith, 2008).
Staff involvement also is a key factor in succelsil prevention interventions. In many
successful fall prevention programs, frontline mgsstaff are engaged in the intervention design
and implementation either as members of the mattigiinary falls prevention team or the unit

champions for fall prevention enhancement (Capatydch, 2007; Gutierrez & Smith, 2008;
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Weinberg et al., 2011). The involvement of framtlinursing staff has improved the compliance
with fall prevention protocols, enhanced interventimplementation, and increased intervention
adherence (Capan & Lynch, 2007; Gutierrez & Sn#@Q8; Weinberg et al., 2011). Nursing
leadership should engage frontline nursing staféihprevention intervention development and
implementation to ensure buy-in from staff and sgsful adoption of the prevention strategies.
In the implementation of fall prevention intervemts, nurse staffing is an important
factor that nursing leadership needs to consi8@idence shows that nurse staffing (i.e.,
TNHPPD, RNHPPD, and proportion of RN hours) is agged with inpatient falls and/or
injurious falls (Dunton et al., 2004; He et al.1PQLake, Shang, Klaus, & Dunton, 2010; Zhao
et al., 2016). Previous studies suggest negasisecaations between inpatient fall rates with
TNHPPD and proportion of RN hours (He et al., 2Q1&ke et al., 2010). The relationship
between injurious fall rates and TNHPPD, RNHPPQ proportion of RN hours is
complicated. The results of a recent study orrioys fall rates among inpatients who fell
showed a non-linear relationship between injuri@lsates and RNHPPD (Zhao et al., 2016).
Before RNHPPD reaches a certain level (approxim&@détNHPPD), as RN hours increased
injurious falls decreased. Conversely, after RNEIRRceeded five as RN hours increased
injurious falls also increased (Zhao et al., 2018imilar non-linear association was identified
between injurious fall rates among all patients @N¢HPPD or proportion of RN hours (Dunton
et al., 2004). Given the non-linear associatiomvben injurious fall rates and nurse staffing,
nurse leaders need to ensure adequate staffirggisnpcare. Without adequate staffing, it is
challenging for nursing staff to implement apprafeifall prevention interventions to prevent

falls and injurious falls.
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Conclusions

Inpatient falls and injurious falls in acute capspitals are a complicated phenomenon
that makes falls and injurious falls preventiorhaltenge for nurse administrators and managers.
To ensure prevention interventions for falls andnous falls are successful, strong leadership
with a focus on safety and quality nursing canegeded. Additionally, involving frontline staff
in the development and implementation of fall preian interventions and fall risk assessment
is important for buy-in and successful adherentcbheOstrategies for successful fall prevention
intervention adherence are staff education andogate nurse staffing. In addition, nurse
leaders need to develop fall prevention intervergtibased on effective intervention strategies

with the consideration of known factors associatét inpatient falls and injurious falls.
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Chapter 5
This chapter will include a summary and discussibtihe major findings for each
of the three manuscripts presented in chapterghveaigh four. Study strengths and limitations
are presented along with implications for practiod future research.
Summary

This study examined multilevel factors associaté&tl wmpatient injurious falls in acute
care hospitals. Using the modified Donabedian &treeProcess—Outcome (SPO) model, the
study analyzed one year of the latest available RIfata (2013-2014) through descriptive
and hierarchical analyses. Three manuscripts hege eveloped to present and disseminate the
work and findings of the dissertation study. Tokofwving summary will discuss the purpose
and importance of each manuscript in improving epnéwn of inpatient falls and injurious falls
and promoting better quality of care in acute dargpitals.
Manuscript One

This manuscript presents the findings from a coimgmsive, integrated literature review
of risk factors for falls among older adult inpatie “Older Adult Inpatient Falls in Acute Care
Hospitals: Intrinsic, Extrinsic, and Environmen&actors’has been published in tdeurnal of
Gerontological Nursing.The publication summarizes intrinsic, extrinsiclan
environmental/situational factors identified in iterature that contribute to older adult
inpatient falls. Major consequences of inpatiatisfalso are discussed in the article.

Inpatient falls are a serious safety concern foiepaicare. The National Quality Forum
(NQF) (2004) has listed falls and injurious faltsthe major nursing-sensitive care outcome
measures. Fall and injurious fall prevention major goal of several national initiatives

(Centers for Medicare and Medicaid Services [CN2B])8; U.S. Department of Health and
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Human Services [USDHHS], 2010). Understandingigiefactors for inpatient falls is essential
for effective fall prevention program developmentlamplementation. This publication
provides solid background about risk factors fqraitient falls, identifies major gaps in the
literature, and offers implications for future rasgh in the field of inpatient fall prevention.
Manuscript Two

Findings from the dissertation study are preseimeékis manuscript. The study is a
descriptive and hierarchical regression analysasutses one year of latest available NDRIQI
data (2013-2014) related to adult inpatient falased on the gaps identified in the literature, the
study aims to explore multilevel factors associatéti injurious falls in acute care hospitals.
The manuscript, “Multilevel Factors Associated witfurious Falls in Acute Care Hospitals”,
will be submitted to thdournal of Nursing Care Qualifya prominent journal for nursing care
guality. Multilevel factors that were associatedhanjurious falls among inpatient falls included
hospital (i.e., teaching status) and unit orgaronal characteristics (i.e., nurse staffing and uni
type), unit nursing process factors (i.e., fallfwut employee assistance) and unit patient
population characteristics (i.e., fall risk status)

The findings of the study add an important contigiuto the fall prevention literature.
Among those inpatients who experienced a fall,eéHegwlings provide further understanding of
factors related to injurious falls in acute carggitals. The findings may assist frontline
nursing staff and hospital nurse leaders in dewetpand implementing effective injurious fall
prevention programs addressing specific factorecated with injurious falls. The findings also
suggest further implication for future researcthaspital falls, especially injurious falls

prevention.
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Manuscript Three

This manuscript presents clinical implications aacbmmendations to hospital
administrators and nurse leaders regarding falliajodious fall prevention interventions in
acute care hospitals. “Are Hospital Falls andrious Falls Preventable?” will be submitted to
Nurse Leadera journal for nurses in leadership position. Ppbegpose of this manuscript is to
provide nursing leadership suggestions and recordatiems for developing and implementing
effective fall prevention interventions.

The manuscript first summarizes known risk factoranpatient falls and injurious falls.
In addition, the effectiveness of and issues istexg hospital fall prevention interventions are
reviewed. Based on the findings from the studg@néed in manuscript two, the manuscript
offers suggestions on how to improve fall prevamiitterventions through strong leadership
support, appropriate fall prevention interventicas enhanced intervention implementation and
adherence. These suggestions are developed basleel known risk factors for inpatient falls
and effectiveness of and issues in current fallgaméon interventions. Thus, these suggestions
may guide hospital administrators and nurse masageyanning and implementing effective
and cost-reducing preventions for falls and injusidalls in acute care hospitals.

Discussion

Multilevel factors including hospital structure cheteristics, unit structure and process
factors, and patient characteristics are founcetadsociated with inpatient falls and injurious
falls in acute care hospitals. The integrativeréture review identified intrinsic, extrinsic and
environmental/situational risk factors for inpatiéals and injurious falls. Among patient level
intrinsic factors, advanced age was a major sigguifi risk factor for inpatient falls and injurious

falls. Some medical conditions (i.e., cognitiveogmrment, impaired mobility or stroke) and
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non-medical conditions (i.e., prolonged length o$pital stay, previous fall history) also were
significant factors. Extrinsic factors includedigéric units and shift change periods.
Environment/situational factors also contributedmatient falls. The majority of falls occurred
while patients were ambulating in their rooms,dtilg in bathrooms or transferring between
beds and wheelchairs/chairs (Zhao & Kim, 2015)ntdieation of risk factors from this review
guided selection of variables for the dissertatitudy to the extent they were available in the

NDNQI® database.

The hierarchical regression analyses of NDRi@ata from July 2013 to June 2104
further revealed that multilevel factors (i.e., pibgl and unit organizational characteristics and
unit nursing process factors) were associated whtient injurious falls among inpatient falls.
Hospital teaching status and unit type were sigaiftly associated with injurious falls. Falls
occurred in teaching hospitals were 13% less likelge injurious falls compared to those in
non-teaching hospitals. Compared to falls on nadmedical-surgical and stepdown units, falls
on surgical units were 8% more likely to be injuiso Among nurse staffing factors, RN hours
per patient day (HPPD) was the only significantdacwhich demonstrated a non-linear
relationship with injurious falls with RNHPPD: be®oRNHPPD reached 5.08, the relationship
between RNHPPD and injurious falls was negativier&NHPPD reached 5.08, the
relationship became positive. Falls without empgssistance was a significant factor for

injurious falls, and were more likely to be injur®falls.

Strengths of the Study

A primary strength of the study was the exploratbthe associations between

multilevel factors and inpatient injurious fall®fm inpatients who experienced a fall. Inpatient
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injurious falls is a complicated phenomenon thabined multilevel factors, including hospital,
unit, and patient specific factors (Oliver, Heal&laines, 2010). Using the modified
Donabedian Structure—Process—Outcome (SPO) modglg & Battles, 1999; Donabedian,
1988) as the conceptual framework, the study irediugbspital structure characteristics, unit
structure factors, unit process factors and papeptilation characteristics. Therefore, from
measures that were available in the NDNIQ® datglihsestudy presents a complete picture that
includes variables that represent the hospitat,amd patient population characteristics
contributed to inpatient injurious falls. The syudthdings add further knowledge of factors
related to injurious falls in acute care hospitailsl may guide hospital administrators and nurse

leaders in developing effective fall preventiongmams by considering those multilevel factors.

The analysis method used in the study is the seswadgth. The hierarchical regression
model was used given the characteristics of theoma¢ and independent variables. Because
injurious falls are associated with hierarchicaistérs, including unit patient population
characteristics, unit structure and nursing protasers and hospital organizational
characteristics, the analysis model must consldecorrelation within these clusters.

Hierarchical regression model acknowledged theetation within these hierarchical clusters
and estimated the correlational relationships betwbe dependent variable and the independent

variables more meaningfully.

The third strength of the study is that the studgneined factors associated with injurious
falls among inpatient falls. Previous studies nyaiocused on injurious falls or falls among all
adult inpatients who may or may not have experiérec&ll. Although general falls have

negative consequences on patients, injurioustial® more severe impact on patients and
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hospitals. Injurious falls can cause prolongedikrof hospital stay and extra financial burden
to patients, family, and hospitals. Injuriousdadlso may result in loss of independence,
depression, and decreased quality of life for p&ti€Oliver et al., 2010). Given the
consequences of injurious falls, it is essentialrtderstand the factors contributing to injurious
falls among general falls and prevent injurioussfallhe findings from this study present a
better understanding of factors specifically assted with injurious falls, which can provide
guidance in injurious fall prevention interventions

Limitations of the Study

One major limitation of the study is the lack oflusion of variables that could impact
injurious falls. The study did not include somem risk factors due to missing or unavailable
data. Age and certain medical conditions aretified major significant risk factors for falls
and injurious falls. Patient activities (i.e., andiing, transferring, or toileting) and shift
changing periods also contribute to inpatient fatlg injurious falls (Zhao & Kim, 2015).
However, age was not included in the study duargel volume of missing data. Since
NDNQI® does not collect data related to patient activigiad shift changing periods, these data
were not included in the study.

Another limitation of the study results from thergading method. The sample of the
study included NDNd participating hospitals and units within thosepitds. Because
NDNQI® participating hospitals have characteristics, (net-for-profit, large, Magnét
designation) different from those non-participatimagpitals (Dunton et al., 2007), the findings
from the study may not be generalized to non- NONg@rticipating hospitals.  Additionally,
since NDNQF data are all self-reported by participating hadpitthe intra-rater reliability

might be impacted if hospitals do not follow NDNQ@ata collection guidelines closely.
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Implications for Practice and Research

Practice implications. Findings from the study have important implicasdar clinical
practice. One major finding was that teaching ftatphad less injurious falls among inpatient
falls compared to non-teaching hospitals. Bec&esehing hospitals emphasize a culture of
patient safety and set patient safety as one @nizgtional priorities, these characteristics may
contribute to less injurious falls and better quyadf care (Pingleton, Davis, & Dickler, 2010).
This finding has specific implications for nursile@dership in acute care hospitals. Hospital
administrators and nurse managers need to prontkuae of patient safety at the hospital and
unit levels. Because evidence shows that straamglship support of fall prevention is one
common characteristic of successful fall prevenporgrams, strong leadership support to fall
prevention interventions is a key factor for susbalsfall and injurious fall prevention (Hempel
et al., 2013; Miake-Lye, Hempel, Ganz, & Sheke2i@]3).

When developing fall prevention programs, nurseggership needs to consider multiple
factors related to injurious falls by paying cl@tention to unit structure, unit nurse staffinglan
patient population characteristics. One studyifigdndicated that falls on surgical units were
more likely to be injurious falls compare to thasemedical, medical-surgical, and stepdown
units. This finding has important implications farrse managers and nursing staff on surgical
units. Considering the characteristics of clinjoadctice and patient population on surgical units
(i.e., early post-operative ambulation, short lergjfthospital stay) (Feldman, Lee, & Flore,
2015; Watson, 2015), fall prevention interventionssurgical units should focus on assisting
post-operative patients with ambulation.

Nurse staffing is another important factor thatsmg leadership needs to consider for

effective injurious fall prevention. Given the nbmear relationship between injurious falls and
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RNHPPD, it is essential to ensure appropriate RiNisg level to ensure patient safety. Nurse
managers should assign adequate RNs at lowerdeX®RNHPPD because patients are at high
risk for injurious falls without adequate RN staffi Nurse managers also should be cognizant
of patient acuity levels and patient needs to enadequate RN staffing on different units.

To prevent injurious falls, it is critical to aceately assess and identify patients for fall
risk. Nurse leadership needs to select a validalédsk assessment tool for frontline nurses to
use. Nurses need to perform a thorough assessmgattients with focus on significant risk
factors for injurious falls. For patients identdiat fall risk, nurses need to implement an
appropriate fall prevention protocol according(yiven the association between unassisted falls
and injurious falls, nurses also need to monitdiepés closely and provide assistance as needed.

Future research implications.The study also revealed several implications diture
research. This study focused on injurious fall@aginpatient falls while previous studies
mainly examined falls or injurious falls among a@duopatients. Therefore, findings from this
study may not comparable to findings from previsuslies. More research on injurious falls
among inpatient falls is needed. For future stad¢her variables such as patient age, major
medical conditions, and situational conditionstedao injurious falls should also be included in
order to obtain a thorough understanding of inusiéalls.

Considering the increased rate of injurious fafissargical units and recent clinical
practice in care for post-operative patients, fartfesearch on injurious falls should be
conducted to compare injurious fall rates on saigimits that have implemented Enhanced
Recovery After Surgery (ERAS) programs with thostheut ERAS programs implementation.

Further research also is needed to include padm@nty level in exploring the relationship
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between nurse staffing (i.e., RNHPPD) and injurifalis because the patient acuity level may
be associated with injurious falls and RNHPPD.

For future studies, prospective studies are netalegamine the associations between
risk factors and injurious falls in acute care htadp. This study was a retrospective study using
July 2013 to June 2014 NDN®tata. For retrospective studies, it is challeggmidentify
causal relationship because reverse causality may ¢Shadish, Cook, & Campbell, 2002).
Prospective studies can avoid reverse causalityradidentify causal relationship between risk
factors and injurious falls. Therefore, prospezttudies are needed for future research.

Conclusions

In conclusion, this study identifies multilevelstture, process and patient population
factors associated with inpatient injurious fallche results of this study will provide guidance
for nurse leaders and frontline nurses in develppmplementing, and improving cost-effective
fall prevention interventions to reduce injurioadl$, improve patient safety and care quality in

acute care hospitals.
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