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ABSTRACT
Comparative an€ostEffectiveness Analyses of Resid€puality Outcomes in Nursing Homes

Mayuko Uchida

Concerns about ¢éhquality of care in nursing homes (NHs) have continued to stimulate
research and debateer the past several decadéihough sibstantial improvements iH
care have taken placggriouschallenges remainWith enactment of thPatient Protection and
Affordable Care Act (PPACAand recent NH Value Based Purchasing Demonstraiwoaagh
the Centers for Medicare and Medicaid Services (GM®)ye has been increag policy interest
to efficiently reducepotentiallyavoidableresidentadverseoutcomesard costs Organized into
three separate studies, this dissertation exptbeesomparative and cestfectiveness of
improving NHquality outcomesThe significanceand current challenges surroundiMg care
qualityis discussed in the Firsth@pter.To gain understanohg of current infection prevention
interventions conducted MHSs, a systematic literature reviemas condu@d and is presented in
Chapter TwoTheThird Chaptereports on quantitative findings b infections as a function
of resident gality and testedariations in nurse workforce characteristithe Fourth Gapter
reports on an economic analysis evaluating the implications of retaining a skilled nursing
workforcein NHs. Finally, theFifth Chapter synthesizes the findings froine previous chapters

and serves as the concluding chapter of the dissertation.



Table of Contents

Chapter 1: INTFOTUCTION ......oooiiiiiiiii e e eeena bbb e e e e e e e e e e e e s ammreeeeeeeeas 1
Resident Satg, Quality of Care and Costs in Nursing HOmes...........c.oovvvvviimeen e, 2
Quality Indicators in NUrSING HOMES..........uuiiiiiiiiiiiiieeeiiiiiiee e erer e e e e e e 3

Donabedi ands Fr amewwn.r.k..of.. . Heal.t.hcar.e..Q@ual.:i:t

INfections iIN NUISING HOMES........oooiiiiiii et e e e eeemee s 6
o T=TUT 0 0o T SRR 7
Urinary Tract INFECIDIN. ........uueiiiiiiiii e 7
Skin and Soft Tissue InfectiofBressure UICEIS...........ooov i 8

Nurse Staffing and Resident OUICOMES..........cccoeeeiiiiiiieeeiii e ceeeeeeeeeeme e 8
Challenged Infections, Hospitalizations, and Nurse Staffing............cccccoeviiiicecininnnnnns 8
Economic Evidence of Nurse Staffing on Resident Qutcomes.............ccccvvvveeeeeenene. 10

SIgNIfICANCE AN GAPS.......ccoiieiiiiiiiieimr e e e e e e e e e e e emaer e e e e aeas 11

AIMS aNd HYPONESES. ... ..o errer e e e e e e e e e e e e e e e aneereaaeaaaaes 12

Potential CoNtriBULIONS ......oouiiiiii e e ennr e 13

Chapter 2: SYyStemMatiC REVIEW..........cccoeiiiiiiiiiiiieeee e eman 15

Y 013 = Lo PP PRPPPRRRI 16

0o [ [ 1o ] TR 17

1Y 11 T o £ PP RPPTPPPRI 18
Y= L= 1(e] 4 I (= L= T )V 19
SY=] (o Tod 1[0 o T X 1 =T = USSP SRPSPR 19
TYPE OF STUAIES ...ttt ettt e e e e e e e e e e e e e e e ammne e e e e e e e e e e 19
OULCOME MEASUIES . ....u ettt e eee ettt e e e e ettt e e e e enene e e e e ata e e e e e eetba e e e e amnneeeeeesennns 20
D= 1= B 41 = Tod 1 o] o P 21
Assessment of Methodological Quality.............ooooiiiiiimien e 21

TS U USSR 22
STUAY SEIECTION. ...ttt ee e 22
CharacteristiCS Of STUAIES........oeee e e eeeeeeee e e e e e emnees 22
e L[] 0 T= T F PP PP PPPPPPPPPPPPPP 24



(©]10] (ol0] 0 4 [T NPT 24

Methodologcal Quality Of STUIES. .......eeiiiiiiiiiiiie e 25

[ o U 7] o] o SRR 26
T €= 11 0] E PP 27
Implicatiors for Practice and Future Research............cccviiiiieeciiiiiiiiiiee e 28
(@] o Tod 1117 [0 o USSP PPPURRRP 29
Chapter 3: QUaNttatiVe ANAIYSIS.........uuuuiiiiiiie e ceeeicsie e e e e e e e et eeee e e e e e e e e e e eeeeaearaanna 39
Y 013 1 = o F PSP PPPPP 40
oo [ [ 1o ] o OO TRRTPRPPPPPY 41
= 7 100 (0 [ 11 [ P PUPPOPRRR 42
Con@ptual FrameWOTK ..........coooiiiiiiiiieeee e e e e e e emernnnne 43
L@ 0= o1 11 TSRS 44

1Y 11 T o £ PP TP RRPPORPPRI 44
DAlA SOUICES. ..ottt eee ettt ettt e e eme e e e e e e e et e e e e e e e e an e s ammn s e e e e enrnn e eeaeees 45
D= 1= W o (=T 0= U= LA [0 o PSSP 46
Operationalization of VariabIes.............ccoiiiiiii et eeee e a7

(@ 10| (oto] gL £= T = o] =7 UPPRPR a7
INdEPENAENT VANIADIES. ...t 48

e 0 ToT TS = T4 =1 ] = 49
(7072 14 = 1P PUPPPSR 49
DALA ANAIYSIS. ..ttt e e e e e e e e e e e e amr et e e e e e e e e e e e e e e aa s 50
Main ANAlYSIS MELNOUS. ...ttt mmne e 50
RODUSINESS CNECKS......ciiieeeeeeei st e e e e e e e e e e e e e e e annneaeeeeeeees 51
TS U SR 52
DESCIIPLIVE STALISTICS. ... iiiiiieiiei i eeee e e e e e e e e e seeeseeeees 52
Composite Measure of Resident Infect@utCOmMES..............evvvvvviiiiiiiccceeeiieeeee e 52
RODUSINESS CNECKS......ciiiieeeiiiei e errni e e e e e e e e e e e e e e e e annneaeeeaeaeees 53

[ o U 7] o] o 1RSSR 54
Implications for POCY and PracCtiCe..........cooieiiiiiiiie i cceeee e 55
Strengths and LIMItAtiONS.........oiiiiiiiii e errer e e e e 56
(O] o Tod 01 (0] o R PP UUSUPPPPPPPPPPRTPNE 57



Chapter 4: ECONOMIC ANAIYSIS. ...ttt eeeee ettt e e aee et e eman 62

Y 0111 = Tod R URRRRRPPR 63
1 0 To (5 o3 1o o RS RURRPRPPRRPRRPTN 64

o 7 T4 (o [0 10 [ P PPPUUPUPRPPRRT 64

L@ 0] 1= o1 11 USSP 6.7

1YL Vo0 PP 67
Study Design/Time HOMZOM.......ccooii i eeeeeee e emme e nn 68

ST S 0T= o1 1L/ P PPUPRURS 70
Variables and Dat@ SOUICES...........uuuuuuiiiieiiieeaiiiriiiiieeieeeeeeeeeeesessseeeeeeeeeaeaaeaaeeasssssnnnes 70
StrategyHigh versus LOW RN TEITE...........ouuuiuiiiiiiie et crie e s s ememnn e 71
Data AnalysisBase Case ANAIYSIS.......uuuuiiiiiiiiiiee e ceeeiiiis e e e e e e ee et enne e e e e e e eeeeeeeenaannns 12
Assumptions of Transitional Flow and Cost Calculations..............ccccovvvieeeie e, 72
SENSILIVIEY ANAIYSIS......ciiiiiiiiiiii e eerrer e e e e e e e e e e e e e e e e e aneeaaaaaeaaeaaaees 73
RESUILS ...ttt ettt ee e sttt e e et e e e e 74

[ Yo U £ (o] o 1RSSOI 75
1011 = Vo] FS PP PPPPPPRI 76
(@'0] o Tod 1113 [0 o SRR 78
Chapter 5: CONCIUSION........cooiiiiiii et e e e e e eeer e e e e e e e 86
Summary Of SYStEMALIC REVIEWL........coiiiiiiiiiiieee e e e e e e e e e e e e 87
Summary of Quantitative FINAINGS..........uuuiiiiiiiiiii e 38
Quantitative Findings Informing the Economic Evaluation.............cccccooviiieaniiineneeeeenn 89
Summary of ECONOMIC EVAIUALION...........uuiiiiiiiiiiii i Q0
Strengths and LIMITALIONS. . ........ueiiiiiiiiiii e 91
SHANGENS. . e 91

T €= U1 0] U Q2
Future Directions for RESEAICHL...........oovviiiiiiire e e e e e e e e e 94
Summary 6Practice RecoOmMmeNdationS...........oiiiiiiie e ceeeeiee e eeeeerene e e e e 95
Summary of Policy ReCOMMENatiONS.........ccouuiiiiiiiiiieemr e eeme e 96
(@] o Tod 1810 o PSPPI 96
RETEIENCES. ... ettt b e e e e 98
(IS 0 Y o] o1 To [ o =P 118



Appendix B. PRISMA CheCKIIST..........oooiii e 128
Appendix C. Downs and Black (1998) Quality Assessment.Taal...............cccccoeeerennns 133
Appendix D. Detailed Summary of Monthly Unit Level Nurse Workforce Characteristies
Appendix E. Correlation Matrix of Independent Variables..............ccccccvvemniiiiinncnnn. 137
Appendix F. Effects of Staffing on Composite under Different Model Assumptions..138
Technical Appendix 1: Regression Model Justificatian.............cccoooviiieeeieviviiiiiieneeennn. 139



List of Tables and Figures

Chapter 2: Systematic RéeeéEewécéeééeéeééé&eéls
Table2.1: Select Study Characteristics and Quality of Included Studies......................... 31
Chapter 3: Quantitative Analysise . é é é éééée@&eéeéééééeceeeece .39
Figure3.1 Adapted Model of Healthcare Quality................ovvvvviiicccieeeicce e 58
Table3.1 Characteristics of VA Community Living Cenger... Error! Bookmark not defined.
Table 32: Effects of Stding on Infection Composite (urinary tract infectiggneumonia,

PIESSUIE UICEE). ..ttt e ees ettt ettt ettt et e eeet e et et e e e e e e e e e eeeeeeeessammeeeeeeeeeeeesnsannnnnnned 60

////////////////////////

Chapter4:Ec onomi c EAredléeriéxred éceéeéeéeéeeéeée . b2

Tabled.1: CHEERS Statement.........coooviiiiiieeieeee e e e e e e e e e e emnes 79
FIQUIE 4.1 DECISION TIBE.....uuiiiiiiieieiiiie ettt e e e e e e e e e enae e 81
Table 4.2 Model Baseline EStMALES. .........oooiiiiiiieeer e 82
Table 4.3 List Of Major ASSUMIPLIONS.......ueiiiiiiiiiiiiieee et e e mmme e 83
Table 4.4 Summary of 3 Base Case MOEIS.............ouuuuuiiircieieiee e 84
Table 4.5 Sensitivity ANAIYSES.......coooiiiiii e e e e e e eens 85



Acknowledgements

First, I would like to express yrdeepest gratitude to my advisor, Dr. Patricia W. Stone,
for her mentorship, patience and continuous hours of support throughout my doctoral training at
Columbia University School of Nursing. Dr. Stone has been instrumental in my growth and
development aa beginning nurse researcher. | chose to come to Columbia because of Dr. Stone
and never will | regret this choice. Her encouragement and guidance has pushed me to go beyond
what | thought | could ever achieve. | would also like to thank my interdisarpliesearch
team, Drs. Ciaran Phibbs and Susan Schmitt, who have provided ongoing support, expertise and
mentorship throughout thentireprocess. Furthermore, | would like to thank Dr. Haomiao Jia
for his thoughtful guidance, and always having an omem.d would also like to thank Drs. Jing
Jing Shang and Claire Wang for serving as members of my dissertation committee and guiding
me through the analytical processes. | am also deeply grateful to Dr. Elaine Larson for her

extraordinaryco-mentorshipandopening many doors for nturing my doctoral studies.

| have been very fortunate to have been a PhD student at the School of Nursing. | would
like to thank myfellow classmates, the facultyhe amazing staff, especially Barbara Liamal
Kristine Kulage | would like to thank my fellow doctoral students for keeping me sane and
balanced during the past few years. | especiadigit tothank LauriecConway and EileeQarter
for keeping me on track and encouraging me to keep going when | thought | couldshot f
thank Pamelde Cordova, who has provided support, guidance and pearls of wisdom from Day 1
of my doctoral studies and for being a great friend. | also thank Monika Pogorkidgia z,
Carolyn Herzig and Katie Cohen for their unconditional supaodalwaysbeingphenomenal

colleagues.

Vi



Most importantly, | would like to thank my parents and family for always believing in
me. None of this would have been possible without your love and support. Finally, | dedicate this
dissertation to my grandpatsrwho will forever remain my inspiration for lotgrm care

nursingresearch.

Acknowledgement for Funding: This dissertation was supported by grant number
F31NR013801, T32NR0796909S1 T9ONR010824from the National Institutes of Health,

National Institite of Nursing Research. Funding was also generously provided by Jonas Center

for Nursing Excellence.

vii



Chapter 1: Introduction

This introductory chapter presents an overview of nursing home (NH) quality of care and
importance ofesident sadty. Quality and safety are described in the context of potentially
avoidable NH infections, NH resident hospitalizations, and its economic implications. Previous
literature illuminating the relationship between NH nurse workforce and resident outcomes are
discussed. Gaps in knowledge are identified and the chapter concludes with the aims of the

dissertation and potential contributions of this work to inform future NH practice and policy.



Resident Safety, Quality of Care and Costs in Nursing Honse

Concerns about the quality of care in nursing homes (NHs) have persisted over the past
several decades among policymakers and the public. In 1986, the Institute of Medicine (IOM)
(IOM, 1986 published the landmark repolproving the Quality of Care in Nursing Homes
while thisreport documented serious quality of care problems, it helped establish specific steps
necessary to protect NH residentsodéd right to s
Home Reform Act, which was embedded in the Congressional Legis@mmbus Budget
Reconciliation Act of 1987 (OBRA&7). This act mandated extensive NH regulatory controls;
however, regulations alone have failed to eliminate the ongoing quality of care problems
(Werner & Konetzka, @10). In 1999, the release of another IOM RegtdM, 1999, To Err is
Human: Building a Safer Health Systemighlighted the importance of resident safety and the
occurrence of adverse events as a quality issue. It also contributed to acknowledging the role of a
safety culture within institutins by deemphasizing individual blame and fostering shared
accountabilityGruneir & Mor, 2003. As a result, promoting resident safety has become
interconnected with providing quality care and remains an eab#rdus for many NH

providers and policymakers.

Another importanfocus is improving resident safety and quality while reducing clvsts.
2011, rational healthcare spending reached $2.7 trillion, or $8,680 per person and the elderly
consumd thevastmgority of these costeCMS, 2013 Of the 1.5 million people living in the
nat i onmayamd blder than 65 years, with mean age of 85 yeardoits Dwyer,
Bercovitz & Strahan, 20Q9Public spendtig on NHcare accounts for more tha#of total

Medicare expenditures (i.e., more than $20 billion annualtg)is expected to increa@eHCA,



2011 CMS, 2011xoccurrence of avoiddd adverse events such as infectiond annecessary
hospitalizationgan result in additional healthcare expendity@sbowski, O'Malley, &
Barhydt, 2007. Recently, as part of the Patient Protection and Affded@are Act (PPACA),
policy interventions such as tiNH Value Based Purchasingebonstrations (i.e., pepr-
performance) havemerged to shifmphasis toward providing quality rather than the quantity
of care(Werner & Konetzka, 2010Efforts for improvingcareare now linking healthcare
spending to quality and efficiency by rewardimgh performing NHgi.e., additional payments)

for improving resident outcomg¢€EMS, 2011h.

Quality Indicators in Nursing Homes

OBRA-87 has greatly changed the way NHs operate today. Some of the major
components of OBR/A7 included revised NH care standards, a more stringent survey process
for NHs to receive federal certification (i.e., to be inspected at least once every 15 months), and
use of the Resident Assessment Instrument to monitor and assess(ifdijt2001). To
guant i fy A g wamedrdudindigators have\bden devatoped. While currently available
indicators have been criticizédr not directly measuringuality per se, they are still widely used
as surrogate measures of care excell¢@este & Ferguson, 2010)he Resident Assessment
Instrument, perhaps the most prominent component of OBR# facilitated by the Minimum

Data Set (MDSJAppendix A) andis the sourcéor many quality indicators developed today.

Implemented nationally in 199 the MDS is a government mandated dataset containing
information on functional status and health conditions for all residents in Medicare or Medicaid
certified facilities(Castle & Ferguson, 201Gruneir & Mor, 208). MDS assessments are

conducted by NHs at regular intervals (i.e., at least once per quarter) and the data are used to
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determine each residentdés needs and to develo
from the MDS many quality indicatorBave been developeatound resident outcomes such as

falls, urinary tract infectins, and bladder/bowel incontinenétwever, the issue with

ascertainment bias has been of concern with using MDS measures in réSaagthSaliba,

Gifford, & Hittle, 2009. In particulardespite rigorous psychometric development and testing,
thereliability and validity of the data have been subject to critidRahman & Applebaum,

2009. The retrospective nature of the MDS assessments andatgeariability are often

raised as problems influencing the usefulness of the(@attle & Ferguson, 20).0

Even thoughhe MDS was not developed spezlly for research purposes, it is the only
comprehensive standardized assessment tool that tracks changes in care at the resid@ait level
Rio, Goldman, Kapella, Sulit, & Murray, 200Bantz & Connolly, 2004 To date, many
research studies conducted in NHs have utilized MDS records to exguaility of cargCastle

& Engberg, 2007French et al., 200 Konetzka, Stearns, & Park, 2008

Another commonly used measuwieNH quality is deficiency citation&astle, Wagner,
Ferguson, & Handler, 2011; Castle, Wagner, Fergligmme, Men, & Handler, 2011)
Deficiency citations are given when NHs fail to meet federal certificatiamrezgents. There
are approximately 180 possible deficiencies and violatiwh&h are assessed on scope and
severity of harm to residents. Violations are
points) to ALO (1 mmediaantpattern=el80paintsyl Peficemcd wi desp
citations categorized as AF0 (potential for w
substandard quality of care. Detection bias has been raised as a measurement issue inherent to
deficiency citations. A high degreé\aariation in the use of deficiency citations have been

reported across stat@Sastle & Ferguson, 201ONevertheless, deficiency citations are one way

4



NHs are being inspected on whether or not they meet ciiedertal safety and quality

standards.

Quiality indicators created from the national MDS repository and deficiency citations
have been pulled together in the form of a report card known as Nursing Home Compare

(http://www.medicare.gov/nursinghomecompare/search)h8irce its release in 2002, Nursing

Home Compare has provided facility level information on over 16,000 federally certified NHs
across the natiofCMS, 2013D. It allows consumers to compare information about NHs in areas
of health inspectionstaffing and quality measures (e.g., percentage of residents with urinary
tract infections, falls, pressure ulcers). Such public reporting movements have been reported to
potentially influence quality of care; early evaluations of Nursing Home Compaeadported
improvements in many targeted quality meas(kigkamel, Weimer, Spector, Ladd, & Zinn,

2008.

Donabedianbd6s Framewor k of Heal t hc a

One approach of conceptualizing quality in NHs is usinguaéwork proposed by
Donabediar{1966. According to Donabedian, quality healthcare is defined along three basic
dimensions: structures, processes, and outcomes. In his seminal work, Donabedian defines the
structures of care as administrative and related processes that supplimtetrttie provision of
care, including the regulatory environment and human resources (e.g., nurse staffing). The
processes of care are the actions or services involved with direct provision of care. The outcomes
of care are the consequences or reshitsdan be attributed to the processes. The theoretical
underpinnings of this framework are that good structures should facilitate good processes and

good processes should facilitate good outcof@astle & Fergusar201Q Gruneir & Mor,


http://www.medicare.gov/nursinghomecompare/search.html

2008. In addition, good structures may also directly impact outcomes. While this framework
has established a fairly robust model for studying the clinical care domains of quality in NHs
(Castle & Ferguson, 2030the extent to which these structural and process characteristics
impact resident adverse outcomes, particularly atonfections in NHs is limited. This

theoreticalframework guided the development of this dissertation.

Infections in Nursing Homes

For NH residents, infections are a leading cause of morbidity and mortality despite often
being preventablRichards 2007. It is estimated that 1.6 to 3.8 million infections occur each
year inNHs and lead to approximately 388,000 de&Bisausbaugh & Joseph, 2Q0hfections
are also the most common reasons for hospitalizations, accounting for 27 to 63 percent of all
resident transfer@oockvar et al., 20QRichards, 2002Strausbaugh & Joseph, 200Cost
estimates for infections in NHs range from $673 million to $2 billion ann{@&thausbaugh &
Joseph, 20Q0reres, Holmes, Bloom, Monaco, & Rosen, 199Eurthermore, NH residents are
at high risk for infections caused by multiple drug resistant organisms (MDS@®sh et al.,

2008, which adds to the complexity of previemt and management as well as costs.

Recently, increased attention has been focused on rgdaééctions in NHs. fie
original publication of tb 2009 National Action Plan to Reduce Infectipnisnarily focused on
the acute care settirfy.S. Department of Health and Human Services, R00%pril 2013, the
U.S. Department of Health and Human Services released a third phaseepbthapecifically
addessing infections in long term caitg.S. Department of Health and Human Services, 013
Given the high prevalence of NH residents with functional decline, dementia, incontinence, poor

oral hygiene and swallowing difficulties, some common infections highlighted were pneumonia,
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urinary tract infections (UTIs), and skin and soft tissue infect{&nsith et al., 2008U.S.

Department of Health and Human Services, 2013

Pneumonia

For residents over the age of 65, pneumonia remains adeealise of morbidity and
mortality, resulting in almost half of all infectious disease related hospitalizations and deaths
(Smith et al., 2008Spector, Mutter, Owen& Limcangco,2012. Compared to communiy
dwelling older adults, NH residents were more than 10 times likely to be treated and hospitalized
for pneumonia in a given yeédosa, 200p Hospitalization for pneumonia increases with age.
Among the 7834 year old and those over 85 years account for 19.7 and 35.9 stays per 1000
population, respectively. These rates were two and four times higher than for patiéats 65
years oldFry, Shay, Holman, Curns, & Anderson, 20W&er, 2010. While there is growing
evidence to suggest that hospitalization of residents with pneumonia is not required and may
actually result in increased cost, morbidity and mortéltysa, 200} atypical pesentation of
pneumonia symptoms in the elderly makes early diagnosis and managetnemielydifficult

(Smith et al., 2008

Urinary Tract Infection

Even though UTIs do not result in as much mortality as pnaianoevertheless it is
another commonly diagnosed and treated infection in ({lislander, Diaz, Hain, & Tappen,
2011). Additionally, it is the most common diagm®#dicated for antibiotic prescription usage
in NHs and has been cited to be the most costly and resource intensive condition among

Medicare beneficiarieSlenaNelson et al., 2012J).S. Department of Health andikhan



Services, 2013 UTls are also one of the main drivers of hospitalizations and account for almost

30% of hospital readmissions from NHs within 30 d@ysaslander et al., 20).1

Skin and Soft Tissue InfectionsPressure Ulcers

Skin and soft tissue infections are another common type of infection among the NH
population(Horn, Buerhaus, Bergstrom, & Smout, 2D0&/ith aging, the skin barndecomes
thinner and protective subcutaneous tissues decline which put residents at high risk for pressure
ulcer formation and subsequent bacterial infectiamith et al., 2008 While a pressure ulcer by
itself is not considered to be infectious, infections occur in up to 65% of pressure ulcers and may
subsequently lead to more serious, costly complications such as osteomyelitis an@Usgpsis
Department of Health and Human Services, 20Rirthermore, having a pressure ulcer has
been found to expeditears i dent 6 s t i meOMatley, Caudrg & Grabawski,z at i o n

2011).

Nurse Staffing and Resident Outcomes

While physicians take part in managing some of the services, the majority of care in NHs
is provideal by nursing personnel. Relative to acute care settiviysh have a higher proportion
of registered nurses (RNs), NHs employ more licensed practical nurses (LPNs), and nursing
assistants (NAgHarrington, 2005a)Nursing personnel are at the frontline of reducing resident
adverse outcomes NHs. Understanding how this workforce provides safe, high quality; cost

efficient careis a national priority.

Challenge® Infections, Hospitalizations, and Nurse Staffing



Over the past several years, a considerable amount of research has been devoted to
examining the number and composition of nurse staffing in (Bldstick, Rantz, Flesner, &
Riggs, 2006; Castle & Engberg, 2007; Hyer et al., 2011; Kim, Kovner, Harrington, Greene, &
Mezey, 2009; Konetzka, 2008; Schnelle et al., 20Bvyenerglhigher staffing levels have been
associatd with reduced mortality, fewer resident and facility level deficiencies, fewer
catheterized residents, and better pain managei@astle & Anderson, 2011; Collier &

Harrington, 2008)

Potentially preventable iattionsand hospitalizations in NHs have also been reported as
indicators of poor quality ca®uslander et al., 20)1Recently, it was reportetidt 15 percent
of the nationds NHs received an,aoddownuisef i ci enc
staffing levelswere positively associated with these citati@@astle, Wagner, Fergusétome,
et al., 2Q1). The relationship between greater RN staffing and lower resident hospitalizations
known facilities with higher ratios of RNs to total nursing staff had lower risks for avoidable

hospitalizations compared to residents in NHs with lower r@indsator, Zinn, & Mor, 2004

While associations between increased nurse staffing levels and decreased resident
adverse outcomes have been found in other NH studies, the majority of this work has been cross
sectionalor limited by examining nurse staffing only at the facility levels (e.g., not specific to a
NH unit) (Kim, Harrington, & Greene, 20Q0%onetzka et al., 20Q08A review by Castl¢Castle,

2008 analyzing the staffingyuality relationship in NHs illuminated these methlodacal flaws.
Of the 59 empirical studies analyzed, only 8 studies employed a longitudinal design and 50
studies used data from a large administrative database collected froepseiéd surveys at the

facility level.



While much of the literature hasrtded to focus on nurse staffing levels (i.e., total
nursing lours per resident dayjther characteristics of the workforce such as experience and
percentage of hours worked by various nurse types such as NAs and agesesyaralso
important and maynifluence resident outcomé@3artel, 2011; Castle, 2009; Castle & Anderson,
2011; WeeckMaldonado, MeretHanke, Neff, & Mor, 2004)One emerging area of focus is the
persistently high rate of nurse turnover in Ndsastle, Engberg, & Men, 20pRelative to
acute care settings, NHs experieiigher staffing shortagesnnual turnover rates have been
reported to average 49% for RNs and 71% for KISCA, 2005 AHCA, 2019. Despite the
large body of studies examining antecedents of turnover in NHs, only few have examined the
impact of turnover on qualityCastle 2005 Castle et al., 200 Bpector & Takada, 199K. S.
Thomas, Mor, Tyler, & Hyer, 201Zimmerman, GrubeBaldini, Hebel, Sloane, & Magaziner,
2002). With recentenactment of the PPACAxamining nurse turnover, retention and avoidable
hospitalizatimsin NHshave become a major focus as they may smmomepublicly reported

guality indicatordCMS, 2011.

Economic Evidence of Nurse Staffing on Resident Outcomes

As healthcare costs increase, efforts to improve the healthcare system efficiently and
effectively must consider the value the nurse workforce brings to the quality of care in NHs
(Horn, 2008. Previous researchers examining the nurse stadfiigomes relationships in NHs
primarily examined workforce attributes and resident outcomes without considering the costs of
care(Harrington, 2005h)Of the few studies which examined nurse staffing levels and costs
(Dorr, Horn, & Smout, 20055anz, Simmons, & Schnelle, 2005nly a small number of studies
have exploredhte economic consequences related to high nurse turnover and low retention
(Caudill & Patrick, 1991Jones & Gates, 20D 7Conducting coseffectiveness analysis (CEA)

10



has been identified as a potential way to exentiadeoffs between cost and qualiarrington,

2005b; Siegel & Clancy, 2006)

Significance and Gaps

Substantial improvements in the quality of NH care have taken place, however, many
challenges remain. Firsthile there are published guidelines for infection prevention and
control in NHs, our knowledge of effective prevention and control measures remain largely
inadequate. Most infection prevention interventions in NHs have predominantly been adapted
from thase designed for acute care. Compared to hospitals, NHs often provide care for chronic
functionally impaired residents for a prolonged period of time with fewer available resources
(Castle & Engberg, 200Mody et al, 2011) If NH staff are to make use of effective
interventions in their clinical practice, there is need to better understand the current state of the

science surrounding iae€tion prevention interventiom®nducted in NHs.

Second, while associationstiveen nurse workforce characteristics and infections are
well documented in hospitals, the evidence base examining these relationships in NH settings has
not been as extensive. Furthermore, due to lack of access-gpaaitic data, several past
studiesthat examined nurse workforce characteristics used the facility as the unit of observation
(Castle, 2008 For example, using facility level administrative datasets only allows resident and
nurse staffing data to be traced to the facility. Using fadiéityel measurement of staffing can be
a disadvantage esgally when attempting to link staffing to the resident point of care. To
overcome weaknesses encountered in previous studies, there is need to conduct analyses at the
unit-level. No studies have simultaneously examined the longitudinal impact of vauises n

workforcecharacteristic¢e.g., role of tenure and percentage of hours worked by different nurse
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types) on resident infection outcomes using a dataset that standardizes data collection across all

NH units.

Finally, despite the public policy importe#& economic studies evaluating the impact of
the NH nurse workforce on resident outcomes is lim{satr et al., 2005Ganz et al., 2005
Horn, 2008. Particularly lacking is the financial implications from ratag a skilled nurse
workforce in NHs. Nurse retention and turnover are important, complementary components of
quality (Jones, 2004 yet studies quantifying the consequences of nurse retention on resident
hospitaizations does not exist. Unless NH administrators can better quantify the financial impact
of reducing turnover and retaining a skilled nursing workforce, they may be unwilling to make

additionalresourcenvestments.

There are many gaps in knowledge abdtaw best to evaluatostefficient care to

reduce adverse outcomes in NHhis dissertation will help fill these gaps in the literature.

Aims and Hypotheses

Aim 1: To critically review and synthesize current evidence and the methodological quality

of infection prevention interventions in NHs.

To address this aim, a systematic review was undertaken and examined infection
prevention interventions conducted in NHs from 2001 to 2011. Methods and findings for this

aim are presented in Chapter 2.

Aim 2: To estimate the effects of various nurse workforce characteristics on changes in

resident infection related outcomes in NHs.
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To address Aim 2, a secondary analysis of ayeer longitudinal dataset was conducted.
Data came from a national sample of Depanhaé Veterans Affairs (VA) Community Living
Centers (CLCs), formerly known as VA NHs. Findings from this Aim are presented in Chapter

3. This aim has 3 hypotheses:

Hypothesis 2.1:Controlling for resident and unit characteristics, as nurse staffing hours

of care increase, the risk @sidentnfection outcomes will decrease.

Hypothesis 2.2:Controlling for resident and unit characteristics, as the percentage of

hours worked by RNs increasthe risk of resident infectiavutcomes will decrease.

Hypothesis2.3: Controlling for resident and unit characteristics, as nurse tenure on a unit

increag, the risk of resident infectiasutcomes will decrease.

Aim 3: To evaluate the coseffectiveness of two nurse workforce scenarios focusing on RN
tenure (high veras low), the associated conditional probabilities of transfers from NH to

the hospital and the resulting costs.

Aim 3 was informed by findings from Aim, 2vhich highlighted the importance of
retaining a skilled workforce to reduce adverse events. A sicogkeffectiveness analysis

using a decision tree model was conducted. Details are presented in Chapter 4.

Potential Contributions

With the limited resources available, NH administrators and policymakers need to know
the evidence base behind quality @oedts before implementirany majorstructural chages
Therefore, an anticipated contribution of this dissertation work is to provide a comprehensive

understanding of current challenges around resident adverse outcomes and to evaluate the
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potential contribution of the NH nurse workforder improving resident safety, quality oére
and reducing healthcare codResults from each of the aims have been developed asadtaral
manuscripts that are either published (Aim 1), submitted for publication (Aior ih

preparation for submission (Aim 3).
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Chapter 2: Systematic Review

This chapter is a systematic review of the literature examining infection prevention
interventions in NHs. The review was conducted to critically review and syntlesizat
evidence and the methodological quality of qpdrarmacologic infection prevention
interventions for older adults residing in NHs. The review was guided by the Preferred Reporting
Items for Systematic Reviews anceMAnalyses (PRISMA) statementhis paper was
submitted and published in tdeurnal of the American Geriatrics Sogi€Uchida, Pogorzelska

Maziarz, Smith & Larson, 2013)
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Abstract

The purpose of this systematic review is to critically review and synthesize current
evidence and the methodological quality of f@imarmacologic infection prevention
interventions in longerm care (LTC) facilities for older adults. Two reviewers searched 3
electronic databases for studies published over the last decade assessing rdradampe
randomized trials designed to reduce infections in older adults in which primary outcomes were
infection rates and/or reductions of risk factors related to infections. To establish clarity and
standardized reporting of findings, the PRISMA chistiklias used. Data extracted included
study design, sample size, type and duration of interventions, outcome measures reported, and
findings. Study quality was independently assessed by two reviewers using a validated quality
assessment tool. Twentgur aticles met inclusion criteria; the majority was randomized control
trials (67%), where the primary purpose was to reduce pneumonia (66%). Thirteen (54%) studies
reported statistically significant results in favor of interventions on at least one ajutmme
measures. The methodological clarity of available evidence was limited, placing them at
potential risk of bias. Gaps and inconsistencies surrounding interventions in LTC are evident.
Future interventional studies need to enhance methodologicausgw clearly defined

outcome measures and standardized reporting of findings.

Keywords:infections, nursing homes, interventions
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Introduction

Infections in residents of loAgrm care (LTC) facilities are common, costly, and
associated with signgant morbidity and mortalitfdones Dwyer, Bercovitz & Strahan, 2009
Institutionalized adults over the age of 65 years account fopeogisrtionate number of
infections in LTC setting&Richards, 2002 An estimated 1.6 to 3.8 million infections occur
each year in LTC facilities across the nation and lead to approximately 388,000 deaths
(Strausbaugh & Joseph, 2Q0Additionally, infections in LTC result in frequent
hospitalizations, accounting for 27 to 63 percent of all resident trariskérbards, 2002
Strauslaugh & Joseph, 2000Cost estimates for infections in LTC range from $673 million to
$2 billion annually(Strausbaugh & Joseph, 200Despite such high mortality and costs
associated with infections, a proportimay be preventab(&mith et al., 2008Strausbaugh &

Joseph, 2000

Elder LTC residents are especially vulnerable to a variety of infections due to immune
dysfunction associated with aging, functional and dognlimitations and the presence of
multiple comorbidities that affect the integrity of host resistafi€@der Americans 200 Key
Indicators of WeliBeing," 2010. Common endemic infections in LTC include urinary tract
infections (UTIs) and respiratory tract infectiqi@nith et al., 2008 Outbreaks are also
frequently reported anthe most common are respiratory and enteric condifiborses et al.,

2009 Smith et al., 2008 Older adults in these settings also undergo frequent care transitions
which have implications for the spread of pafdos(Mody et al., 2011; Rogers, 2008)
Colonization with multiple drug resistant organisms (MDROSs) such as methredlistant

Staphylococcus aureBIRSA) and vancomychnesistant enterococci (VRE) in both ende
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and epidemic infections is increasingly preval@rhith et al., 200Bwhich adds to the

complexity of prevention and management in this older population.

While there are published guidelines for infectioayamtion and control in LTC,
effective prevention and control measures remain largely inadeg@raith et al., 2008 Most
infection prevention interventions in LTC have predominantly been adapted from thosedesig
for acute car@ a clinical setting much different from LTC. Compared to hospitals, LTC
facilities often provide care for chronic functionally impaired residents for a prolonged period of
time with fewer available resourc@Sastle & Engberg, 200Mody et al., 2011)Therefore,
directly applying hospitabased interventions to LTC is often unrealistic and may be inefficient
given the nature of LTC settings. Identifying evidebesed interventions specific to LTE
needed to tailor care delivery for this growing older population. A previous systematic review
examining evidence on infection prevention interventions in LTC have been limited to oral
hygiene and have cited a lack of strong evidéS¢egren, Nilsson, Forsell, Johansson, &
Hoogstraate, 20080utbreak reports are frequently used to describe infections in this setting;
however, these reports are of limited value for assessing the effectiveness of intenMfdions.
found no systematic reviews which examined the utilization of planned intervention studies on
infection prevention and control in LTC. In addition, the quality of currently available evidence
is unknown. Such data are important for evaluating and dieivegj future effective infection
prevention and control practices. Hence, the purpose of this systematic review was to critically
review and synthesize current evidence and the methodological quality of infection prevention

interventions in LTC.

Methods
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The Preferred Reporting Items for Systematic Reviews and-AMwéyses (PRISMA)
statemen(Liberati et al., 200pwas used as a guide for this systematic reygaeAppendix
B). PRISMA is a 27item checklist thbensures a standard method for transparent and complete
reporting of systematic reviews and mataalyses; it is increasingly being endorsed by and

adhered to for publicatiofLarson & Cortazal, 2012

Search Stategy

Two reviewers systematically searched 3 electrdatabasedMedline, PubMed, and
Cochrane Controll ed Tr i iaféecgsonsiRitoggitesnt care, iiskiléch e sear
nursing facilitie® amusinghbomé wer e used | nNsanieamobsiaic o mbi na
fisepsiy, fiurinary tract infectiond fiblood stream infectiomsfibacteremig, fClostridium
difficileo, fimultiple drug resistant organism®& n dntilfiotic resistarit In addition to the
primary searchieference lists of review actes were also examined for relevant citations. Other

relevant studies were identified through expert consultation.

Selection Criteria

Type of Studies

All eligible trials had to meet the following inclusion criteriatervention studies
published in Eglish fromJanuary2001 throughlune2011, conducted irLTC settings (i.e.,
nursing homesyith elderly( i . e . , p o p uith vehich pamary Gutcanties wefe 5 )
infection rates and reductions of risk factors related to infecfidris.10 year time frame was
chosen because we were interested in relatively recent interveilixmhsdedwere editorials,
commentaries, outbreak studies antrventions in which outcomes focused only on healthcare

workers angsystemigpharmacological interventions (e.g., antibiotics) other than vaccines.
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Interventions that only evaluated the efficacy or immunogenicity ofivaswere alsexcluded.
Additionally, we excluded interventions that were conducted solely in LTC hospitals; however
we included studies if the sample of residents included both nursing homes and LTC units within
hospitals. We considered the interventioroe therapeutic if it provided treatment to reduce the
infection being examined. For instance, an intervention evaluating the effectiveness of providing
professional oral care for preventing pneumonia was categorized under therapy. On the other
hand, anntervention that evaluated the effects of a repeated education program to improve

dental hygiene was categorized as educational.

Two reviewers (MU and MP) assessed study eligibikiyst, MU independently
screened abstratities for which MPreviewedand confirmed eligibility. Differences in

eligibility assessments were resolved by discussion between the entire review team.

Outcome Measures

The primary outcome measures were infection rates and reductions of risk factors related
to infections. Fornstance, studies evaluating pneumonia incidence rates were considered for
inclusion. Additionally, evaluation of outcomes such as cough reflex sensitivity, a known risk
factor for pneumonia, were included; However, studies that solely evaluatepecific
outcomes of infections such as overall hospitalization rates, mortality and antibiotic prescription
usage were excluded since these outcomes may not necessarily be a result of infections. Our
primary outcomes were infection rates or risk factors rekat@afections. Therefore, we also
excluded studies even if they reported mortality as a result of an infection if they did not examine

infection rates or risk factors for getting that infection.
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Data Extraction

Data were extracted based on objectivesjystlesign, sample size, type and duration of
interventions, outcome measures reported, and findings. Given the wide range of settings and
services provided in LTC, care variations may exist. To further characterize the context under
which the interventios were conducted, we also abstracted data by country, the number of
interventions employed, the number of facilities included in a given study and whether or not the

residents played a direct participatory role during the interventions.

Assessment of Mdtodological Quality

The same two reviewers independently assessed the quality of studies using a validated
tool developed by Downs and Bla@&owns & Black, 1998 This quality assessment tool lists
27 criteria ad evaluates both randomized and-nandomized trials. The togbrovidedunder
Appendix C specifically attempts to measure study quality across four domains: study reporting,
internal validitybias, internal validityconfounding and external validity. A®ne in previously
published reviews using the Downs and Black tool, the original version was slightly modified for
this review(Samoocha, Bruinvels, Elbers, Anema, & van der Beek, 20H@ modified quality
assaesment scores were grouped into the following 4 ratings: excellent (26 to 29), good (20 to

25), fair (15 to 19) and poor (less than 15).

Inter-rater reliability was established using a tatep process comparing independently
scored ratings. Quality s within 2 points of each other were considered to be in agreement.
First, one study initially assessed to have the greatest score difference was reviewed to make sure

the criteria were being interpreted in the same way. Following discussion and resolving
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differences, the reviewers independenthassessed those with score differences greater than 3.

Upon completion of this process, all studies were rated to be within 2 points from each other.

Results

Study Selection

The electronic database search yeeld 978 articles. After excluding duplicates, 1920
abstract titles were screened for eligibility. Of these, 1889 articles were excluded based on title
screening and abstract review (§@gure 2.1). The main reason for excluding studies was based
on the aidy design: the majority of the studies did not have an interventional component. Upon
hand searching reference lists of recent review articles and consulting a LTC expert, 3 additional
studies were included. This resulted in retrieval of 34 full textlagias potentially eligible.

Upon detailed examination, 8 studies were excluded because their primary outcomes did not
include infection rates or reduction of risk factors and 2 studies were excluded because they were

feasibility studies leading up to therger, more recent study conducted by the same investigator.

Characteristics of Studies

Selected characteristics of the reviewed studies are preseftadl@®?.1. The majority
of the studies were conducted in the United States (n=9; 37.5%); #re wttre conducted in
Japan (n=7; 29.1%), Europe (n=4; 16.7%), and Canada (n= 4; 16.7%). Overall, the majority
were randomized control trials (n= 16; 6 {%Jachi, Ishihara, Abe, Okuda, & I&awa, 2002
Baldwin et al., 2010Banting & Hill, 2001 Gornitsky, Paradis, Landaverde, Malo, & Velly,
2002 Liu et al., 2007 Maruyama et al., 2031®cElhaney et al., 200Meurman, Parnanen,
Kari, & Samaranayake, 200Rleydani et al., 2004Mody, Kauffman, McNeil, Galecki, &

Bradley, 2003Nishiyama, Inaba, Uematsu, & Senpuku, 20MGck et al., 2004Washington,
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200 Watando et al., 200&endt et al., 2007Yoneyama et al., 2002where the primary
interest was to reduce respiratory infections (n€6255%) and focused on interventions that

provided therapy (n= 17; 70.8%) as opposed to being educational.

Of the 15 studies that examined respiratory conditions, pneumonia was the most
commonly reported infection (n=12; 50%), and the most common imt&snenas oral hygiene.
Of the 16 randomized trials, one stuy@uagliarello et al., 20Q9as a feasibility study but was
included because no subsequent analysis by the same investigator was available. Eght studi
(Fendler et al., 20QHutt et al., 2010Ishikawa, Yoneyama, Hirota, Miyake, & Miyatake, 2008
Kullberg et al., 2010Mody, McNeil, Sun, Bradley, & Kauffman, 200Quagliarello et al.,

2009 Thai, Keast, CampbeMWoodbury, & Houghton, 20Q%amada, Takuma, Daimon, &
Hara, 2009 were quasexperimental in nature but varied in terms of design complexity. For
instance, Kullberg and colleagu@&ullberg et al., 201pexamined an oral hygiene education
program using a single site ppesttest design, while Ishikawa and colleagisskawa et al.,
2008 examined the impact of professidaal cleaning across multiple sites using three

interventions.

Across the 24 studies, 12 studies (50%) had more than one component to the intervention,
and more than half (n= 15; 62.5%) were conducted at multiple LTC facilities. Approximately
three fouths of the studies required direct resident participation during the interventions (n= 18;
75%), whereas, a quarter of the studies tested interventions on healthcare workers, yet still

evaluated resident infection outcomes (e.g., hand hygiene studies).

Most studies (n= 21; 87.5%) compared two study groups: an intervention group receiving

an infection prevention or risk factor reduction treatment, and a control group receiving usual or
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no care. Examples of exceptions were those in which 3 dental brandels were compared
(Gornitsky et al., 2002or two solutions to irrigate urinary drainage bags were compared with

water as the contr¢Washington, 2001

The frequency of interventions varied across all and within similar intervention studies
ranging from weekly to as long as 1 year. Additionally, the durafidmeofollow-up
measurements varied from 4 days to longer than a year. Furthermore, differences were found in
the content level of similar interventions. For instance, two epigsrimental studiésendler et
al., 2002 Mody et al., 200Bevaluating the impact of alcohol based hand sanitizers on
nosocomial infection rates provided hand sanitizers to healthcare workers in one facility. While
Mody and colleague®003 conduded a multimodal intervention (i.e., baseline questionnaires,
3 week basic hand hygiene education for both groups, and 12 week education period for
intervention group), Fendler and colleag(@802 provided handanitizers and instructed staff

on usage at the time of distribution.

Participants

Sample sizes varied and ranged from 20 to 1,006 residents; four studies had sample sizes
less than 50. For those studies that did not require direct resident particghaiicg the
interventions, sample size was often not reported; instead, for example, investigators reported 16

nursing home units as their sample population.

Outcomes

Thirteen (54%) of 24 studies reported statistically significant results in favor of
interventions on at least one of their outcome measures. Of the 9 studies reporting infection rates,

respiratory infection rates were explicitly mentioned in 5 stugieadler et al., 200Maruyama
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et al., 2010McElhaney et al., 200Meydani et al., 2004Yoneyama et al., 2002All other

studies measured one or more infection-redlated outcomes: 8 studies measured oral bacteria
(e.g., number of colony forming units, plaque scores, preser€amfidaalbicang; one study
measured bacteriuria; one study measured vaccination rates; 4 studies evaluated acquisition and
or eradication of multiple drug resistant organisms; 5 remaining studies measured outcomes such

as cough reflex sensitivity and nosocomial infattiates without further specification.

In general, there was no standardized definition used to examine infection rates. While
many studies defined an outcome measure, they varied in terms of how infections were
confirmed using clinical judgment, radiogpas, other laboratory tests or all three. Three
studies explicitlyFendler et al., 2002.ona Mody et al., 2008r indirectly(Liu et al., 2007
mentioned using nosocomialffection definitions derived from the McGeer critefMcGeer et
al., 199}, a guideline used for defining infections in LTC. One st(Mgdy et al., 20038
reported to moitor S.aureusinfections based on the Centers for Disease Control and Prevention
definitions, whereas another study reported to have developed their own clinical definitions of

pneumonia and incorporated some of the McGeer crifieiggydani et al., 2004

Methodological Quality of Studies

The methodological quality of the available evidence varied, and none of the included
studies fulfilled all Downs and Black criteria, with quality scores ranging from 11 to 27 out of 29
possible points (mean: 18.8).he | ar gest proportion of studies
guality. Alternatively, 7 studies were rated good and only 3 studies had excellent quality. Five

studies received a score of 15 or less indicating poor quality. A frequently obsenked:ssea
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was a lack of power analysis. In 10 of the 16 randomized studies, the randomization method and

allocation concealment measures were not adequately described.

Discussion

The interventions audited for this review varied considerably in terms ofcthatent,
intensity, and duration. Definitions used for infections had substantial variability, making
betweenstudy comparisons difficult. Particularly problematic was the lack of clarity in
definitions of outcome measures; some studies used cliniessassnts alone whereas others
included laboratory indicators. Despite the wide gaps, some critical insights and meaningful

patterns have emerged from among these recent interventions.

First, the majority of interventions were randomized control trialss Was surprising
given the nature of LTC settings. Since the residents live within the same facility, it is often not
feasible to blind the residents or healthcare workers caring for the residents. In many of the
studies reviewed, proper allocation corioeant was absent, leading to lower overall quality
ratings and potential risks of bias. If future interventions are to be implemented under current
LTC structures (i.e., residential setting, socializing between residents) adequate study methods to
blind the researchers, data analysts and statisticians should still be done; additionally, studies
could utilize cluster randomized trial designs which can reduce some of the risks of bias within

studies.

Second, despite the high prevalence reported in LTC,famientions specifically
targeted UTlIs. Of the reviewed studies, only one s{\Mdgshington, 2001caried out an
intervention to reduce bacterial counts in urinary drainage bags and two ¢kadidier et al.,

2002 Liu et al., 2007 reported UTI rates in aggregate as part of the larger evaluation of
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nosocomialmfection rates. The frequency of therapeutic interventions focusing on oral hygiene
is not surprising given the known prevalence of pneumonia in LTC. However, more studies need
to evaluate interventions aimed at other types of infections on the risessanitiedrug

resistant organisms.

Finally, only one studyTrick et al., 200%explicitly addressed the costs of conducting
the intervention. With the increasingst of healthcare being a focal policy issue, there is serious
need to pair current effectiveness data with economic evaluationseffadiveness analysis
complements clinical evidence evaluation and is increasingly used to guide institutional and
pubic policy decisiongWeinstein & Skinner, 20)0Few economic analyses of infection
prevention strategies have beemducted in LTQTrick et al., 200% More economic evidence

is needed to guide future decisions in LTC that are tailored for this population.

Limitations

This review has several limitations. Only Engllahgua@ articles published in peer
reviewed journals after 2001 were included. Limiting our search to publications after 2001,
however, is justified given the dramatic changes in infection prevention and control over the past
decadé By including only publishegapers, we realize that publication bias may exist.
However, given that many of the studies reportedsignificant findings, we do not think this is
likely. Attempts were made to be comprehensive in the search strategy; however, because our
selection ateria had a narrow focus, this may have resulted in exclusion of some effective
interventions. For instance, we realize that many intervention studies in LTC have focused on
healthcare workers and their rates of vaccinations andlmagidne compliance. dditionally, it

is important to note that older adults can reside in LTC settings other than nursing homes. For
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instance, we excluded other extended care settings such as psychiatric institutions where the
residents are typically much younger than nursiogne residentéSmith et al., 2008
Furthermore, the exclusion of outbreak reports may have led to missing interventions developed

during these types of events.

Implications for Practice and Future Research

Gays and inconsistencies surrounding infection prevention interventions in LTC are
evident. In general, the quality of evidence surrounding these interventions is weak. Valid data
regarding infection rates and risk reduction strategies are essential forggguaveillance and
practice decisions. Perhaps most relevant, such data are vital to inform nursing home
administrators and policymakers that infection prevention strategies are as important in LTC as
in hospitals for improving patient safety and quatitycare. Infections in LTC, particularly those
associated with muHirug resistant organisms, are of major importance to the entire healthcare

system because of the frequent transition of patients between the LTC and acute care settings.

To promote claty in reporting of infection prevention interventions, future researchers
and clinicians conducting such interventions should follow standardized protocols. One way of
ensuring adequate reporting is to use existing publication guidelines endorsed by major
biomedical journals such as the consolidated standards of reporting trials (CONSORT

hitp://www.consorstatement.org/for randomized control trials and the transparent reporting of

evaluations with nonramnized designs (TRENDiip://www.cdc.gov/trendstatemgnBoth

guidelines, CONSORT, originally published in 2001 and most recently updated in 2010 and
TREND, published in 2004 were developed to improvatgland consistency of reporting

research. In a review by Larson and Cortézatson & Cortazal, 20)2he extent to which these
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guidelines have been adopted for use in+pegewed publications varied. In thainalysis, they
found 565 PubMed citations using CONSORT, while only 5 studies were retrieved using
TREND. Considering the frequency in which a@mdomized studies are used in infection
prevention and control studies, the relatively low uptake of TRENPefawrting non

randomized interventions is concerning. Additionally, other researchers have cited the need to
use a more standard nomenclature to describearmaomized interventions by uniformly

referring to prepost intervention studies as quagperinmental to avoid confusiofHarris,
Lautenbach, & Perencevich, 2Q0% our analysis, of the 24 studies published after 2001, only
one randomized trigBaldwin et al., 201Preported using the CONSORT statement or other

similar publication guidelines.

On the basis of our review, we recommend the adoption of existing publication
guidelines to assist in establishing chaand consistency across future interventional studies.
Adoption of these guidelines should be embraced by journal authors and editors as a part of
standard practice for reporting research. We refer readers to the Resource Center on Enhancing

the QUAIity end Transparency Of health Research (EQUATOR://www.equator

network.org/resourceentre/libraryof-healthresearckreporting) Network for a completedi of

currently available reporting guidelines as it expands on CONSORT, TREND, PRISMA and

other reporting guidelines for various types of research designs.

Conclusion

Infection prevention in LTC facilities is an increasingly important area of reseagich a
yet significant gaps exist in the quality of interventions currently reported. Future researchers and

practitioners in LTC need to establish a comprehensive understanding of accurate and consistent
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measures for enhancing methodological clarity usingrisl@lefined outcome measures and
standardized reporting of findings. With increased attention surrounding potentially avoidable
infections, more high quality interventions will need to be tested to solve the complicated

problems of infectioprevention ad control in LTC.
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Figure 2.1:

Flow Diagram
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Chapter 3: Quantitative Analysis

In this chapter, the effects of various nurse workforce charaatsris resident
outcomes in VA CLCs were examined. A-sar panel of monthly, ungpecific data were
analyzed wheh included nurse workforce informatiaesident characteristics anesident
outcome measures. Descriptive statistics andlengl fixed effects regressions weeconducted.

This paper wasubmittedtothd our nal of the American Medi cal
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Abstract

Objective: To examineeffects of workforce characteristics on resident infections in Veterans

Affairs (VA) Community Living Centers (CLCs).

Data SourcesA six-year panel of monthly, ungipecific data included workforce characteristics
(from the VA Decision Support System and Payroll data) and characteristics of residents and

outcome measures (from the Minimbata Set).

Study Design:A resident infection composite measure was the dependent variable. Workforce
characteristics of registered nurses (RN), licensed practical nurses (LPN), nurse aides (NA), and
contract nurses included: staffing levels, percentagp@uars worked and tenurBescriptive

statistics and uniievel fixed effects regressions were conducted. Robustness checks varying

workforce and outcome parameters were examined.

Principal Findings: Average nursing hours per resident day was 4.59 l{edrs 1.21). RN

tenure averaged 4.7 years (sd = 1.64) and 4.2 years for both LPN (sd= 1.84) and NA (sd= 1.72).
In multivariate analyses RN and LPN tenure were associated with decreased infections by 3.8%
(IRR=0.962 p<0.01) and 2% (IRR=0.98 p<0.01) respelst. Robustness checks consistently

found RN and LPN tenure to be associated with decreased infections.

Conclusions:Increasing RN and LPN tenure are likely to reduce CLC resident infections.
Administrators and policymakers need to focus on recruitidgetaining a skilled nursing

workforce.

Key Words: Nursing homes, quality, staffing, infections
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Introduction

Nursing home (NH) services account for a major segment of the United States healthcare
delivery system. Among the 1.5 million residentslivinp t he nat i @onéss 16, 000
Dwyer, Bercovitz & Strahan, 2009poor or variable quality of care has been reported to
negatively im@ct resident outcoméBostick et al., 2006Castle, 2008Castle & Engberg, 2007
Konetzka Stearns & Park2008. Of these outcomes, increasing attention has been focused on

reducing infectiongU.S. Department of Health and Human Services, 2013

For NH residents, infections are a leading cause of morbidity and mortality despite often
being preventabléRichards 2007. Infections are also the most common reasons for
hospitalizations, accounting for 27 to 63 pera&rdll resident transferf@arba, 2011 Teresi et
al., 199). Recently, it was reported that 15 percel
deficiency citations for infection control, and low nurse staffing leweléHs were positively
associated with these citatiof@@astle, Wagner, Fergus@ome, et al., 20)1While
associations between increased nurse staffing levels and decreased resident adverse outcomes
such as uriary tract infections (UTIs) and pressure ulcers (PUs) have been found in a number of
NH studies, much of this work has been cross sectional or limited by the inability to track nurse
staffing beyond NH facility levels (e.g., not specific to a NH udijn, Harrington & Greeng
2009 Konetzka et al., 20Q8Furthermore, focusing on nurse staffing levels alone ignores other
important characteristics of the workforce such as experience and percentage of hoursyorked b
various nurse types (Bartel et al. in press). While physicians take part in managing some of the
services, the majority of care in NHs is provided by nursing personnel. Relative to acute care
settings, which have a higher proportion of registered n(ird¢} NHs employ more licensed

practical nurses (LPNandnursing assistants (N&Jarrington, 2005a)Understanthg how this
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wor kforce provides saf e, high quality care

critical.

Using a sixyear panel of monthly, ungipecific data from the Department of Veterans
Affairs (VA), this study examines thedfects of varios nurse workforce characteristics on
infection outcomes as a function of resident quality of care in Community Living Centers

(CLCs), formerly known as VA Nursing Homes.

Background

Previous researchers have examined relationships between staffing atycdbgtedmes
in NHs (Castle & Anderson, 201 TCastle & Engberg, 200 Harrington, 2012Harrington,
Swan, & Carrillo, 2007Hickey et al., 2005Kim et al., 2009Konetzka et al., 2008However,

none have examinethis relationship in the VA specifically addressing infections.

Focus on improving resident safety and quality is a top priority in théGA&0, 2006
2011). As the largest single provider of healthcare in the U.S., as of 2011 the VA operated 133
CLCs across the country and provided care to more than 46,000 vetaraayg®AO, 201).
The VA CLC system isgrt of the spectrum of loagrm care that provides a skilled nursing
environment and houses a variety of specialty programs for veterans requiring short (<90 days)
and long stay (>90 days) servid@epartment of Veteranffairs, 2005 2008. The VA CLCs
are typicdly located on, or within close proximity to a VA medical facility. While some veterans
receive NH services in private sector settings, this study only examined nursing care actually
provided in VA owned and operated facilities (i.e., excludes state meteaames and neviA

NHs in which a veteran may be admitted).
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Due to lack of access to wspecific data, several past studies that examined nurse
workforce characteristics used the facility as the unit of observ@@iastle, 2008 For example,
using administrative datasets such as the Online Survey €artgfi and Reporting System
(OSCAR), an annual survey collected every 9 to 15 months through the Centers for Medicare
and Medicaid (CMS), only allows resident and nurse staffing data to be traced to the facility
level and information on nurse staffing efsreportedRantz & Connolly, 2004 Using facility
level measurement of staffing can be a disadvantage especially when attempting to link staffing
to the resident point of care. Compared to faclityel datastaffing data at the unit level will
more likely detect differences in resident populations and represent a more accurate picture of

resident casenix.

Although it may seem that the individual nurse caring for the resident on any given shift
should be argzed, development of adverse outcomes such as infections or PUs are most likely
cumulative and often cannot be attributed to one nurse or work shift in time. Therefore, the
primary unit of analysis for this study was monthly daitel staffing and residé data across a

national sample of VA CLCs.

Conceptual Framework

This study was guided using an adapted framework of quality proposed by Donabedian
(1966. According to Donabedian, quality healthcare is defined along three basic dimensions:
structures, processes, and outcanesis seminal work, Donabedian defines the structures of
care as administrative and related processes that support and direct the provision of care,
including the regulatory environment and human resources. The processes of care are the actions

or servces involved with direct provision of care. The outcomes of care are the consequences or

43



results that can be attributed to the structures and processes (i.e., infections). Based on this
framework, a conceptual model was developed Fggpare 3.1). The stratures of care are the
characteristics associated with the CLC unit and the nurse workforce (e.g., nurse staffing levels).
The processes of care relate to the care services provided on the unit (e.g., ventilator use). The
extent to which these structueald process characteristics impact resident adverse outcomes in

VA CLCs is currently unknown.

Objective

The main objective of this study was to estimate the effects of various nurse workforce
characteristics on changes in resident infection relatedsaelegents in VA CLCs. The

following hypotheses were examined:

Hypothesis 1:Controlling for resident and unit characteristics, as nurse staffing hours of care

increase, the risk of resident infection outcomes will decrease.

Hypothesis 2:Controlling for esident and unit characteristics, as the percentage of hours

worked by RNs increase, the risk of resident infection outcomes will decrease.

Hypothesis 3:Controlling for resident and unit characteristics, as nurse tenure on a unit increase,

the risk of reglent infection outcomes will decrease.

Methods

This study is a retrospective secondary analysis of data collected for a larger study
examining VA CLC nursing care quality and resident safety (RWJF #63959). An existing

longitudinal, unitlevel dataset 0¥ A CLC residents and nurse workforce data from fiscal years
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20032008 (October 2002 to September 2008) was examined. Institutional review board

approval was obtained from both Columbia University Medical Center and Stanford University.

Data Sources

Datacame from three major sources: first, from the VA Decision Support System (DSS)
national data extracts; second, from the VA payroll data (PAID); and third, from the Minimum
Data Set (MDS) Resident Assessment Instrument. Other sources included VA adtiviaistr
files for facility information and the VA Vital Status Mini File for age and gender. Nurse
workforce characteristics came from the DSS and PAID. Characteristics of CLC residents and
outcome measures came from the MDS. An overview of the variabfestides, and the data
sources from which these variables were constructed is providedie 3.1. Detailed

descriptions of the 3 major data sources and justification for our variables follow.

VA Decision Support System (DSS)

DSS i s VADOG scountmg sysgem.aWithia theaDSS, several layers of data exist.
First, monthly data on nursing hours were obtained from the DSS Account Level Budgeter Cost
Center (ALBCC) and Account Level Budgeter Hours (ALBHR). The ALBHR tracks nursing
personnel hoursppropriated to each unit by the type of labor (e.g., RN or LPN). While the
ALBHR includes hours for regular staff, the use of contract labor (agency nurse) was only
captured in the ALBCC files. By adding the contract nursing hours to the ALBHR files, nge we
able to obtain the monthly total number of nursing hours worked on each unit to create the
numerator for our staffing hour variables. Another layer of DSS data is the Inpatient Ward Files,
which tracks the patient admission and discharge dates of eesthgiunit. This file was used to

create unit characteristic variables such as the total number of admissions on the units.
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VA Payroll Data (PAID)

Nurse workforce characteristics for tenure were obtained from PAID. The PAID data
includes employee inforation such as VA hire date, when the staff started at their current unit,

and the type of nursing position.

Minimum Data Set (MDS)

Resident characteristics and outcomes data came from the MDS Version 2.0, a
government mandated resident assessmentiteekrves as a core component of the resident
assessment instrument and is used to collect information on clinical and functional status
elements of all NH residents in facilities certified to participate in Medicare or Medicaid and in
VA long-term care psgrams accredited under the Joint Commission on Accreditation of
Healthcare Organizations. Residents are assessed on admission, quarterly, annually and at times
of significant change in status. In rYIA settings, the MDS is used to determine Medicare
rembur sement rates as a function of residentsé
While VA CLCs do not operate under this system, per diem reimbursement of individual CLC
units is based in part on timely completion of MDS assessments and teeréféA CLCs have

recorded MDS data since 19@8A0, 2004.

Data Preparation

All residentlevel and nurse workfoecdata were dalentified and aggregated to the unit
month level. Unique facility identifiers were used in combination with ALBCC codes to identify

VA CLC units used in our analyses.
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To minimize erroneous data, outliers were removed. Based on datautiistrilove first
excluded observations where the monthly total RN hours (worked and overtime) less than 240
hours or resident days less than 180. If 50 percent or more of the observations for a unit were
excluded from that process, then the unit was exdludéile previous studies report excluding
observations with total nursing hours per resident day less than 0.5 hours and greater than 12.0
hourgKonetzka, Yi, Norton, & Kilpatrick, 2004Nan, Zhang, & Unruh, 2006we excluded
total nursing hours per resident day less than 2.0 hours and greater than 8.0 hours because VA
CLCs have traditionally been known to have higher staffing than the private @¢ational

Commission of VA Nursing, 20Q04nd those data appeared to be the outliers in our sample.

Operationalization of Variables

The following variables come from urspecific aggregatediata representing the number

of residents or resident days per month.

Outcome Variables

The CMS list UTI, pneumonia and PUs to be among the top chcangcquality
indicators in NH caréMorris et al., 2008 Even though PUs are not considered to be an
infection, they reflect important and frequent occurring events in the NH setting and can
patentially develop to become infectious and therefore were incl{@eaeir & Mor, 2008.
Our primary outcome variable was a composite of resident infections defined as the summation
of three outcomes (i.e., UTInpumonia, and PUs). Use of composites can compensate for the
relatively low rates of individual infections and can therefore increase power. Composites also
serve as important indicators of safety and quality improvements and have been increasingly

reportel in the literature and used in resegffehysician Consortium for Performance
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Improvement, 201;,CRosen et al., 20)3While we also examined each of the infection outcomes
separately, we report a composite of atiens because all of these outcomes indicate adverse

events that interrupt residentsd quality care

The MDS was used to determine the various infection outcomes. To avoid counting
outcomes present on admission, MDS assessments coded as admissionslwdzd.ecause
some MDS assessments were incomplete or had missing data, those assessment types were also
excluded. Rates for the composite measure were calculated as adverse outcomes per 1,000
resident days. A resident day is defined as 24 hours oftatang the day of admission and
excluding the day of discharge. In other words, the sum count of infections was our numerator

and total residendlays were our denominator.

Independent variables

Nurse workforce characteristics were our main independeightes of interest and
measured using 3 conceptual categories: nurse staffing levels, percentage of hours worked by
nurse type, and nurse unit tenure. Nurse staffing level was operationalized as nursing hours per
resident day (HPRD). Nursing hours inadatdthe total number of hours worked (regular and
overtime) either by RNs, LPNs, NAs, and contract nurses. To represent the total nursing hours of
care per resident day (Total Nursing HPRD), we added the total number of hours worked for all

staff and dividd it by resident days.

Percentage of hours worked was measured as a function of RNs, LPNs, NAs and contract
nurses. Percent RN was operationalized as RN worked hours as a proportion of total staffing
hours (RN, LPN, NA, and contract nurses combined). LIRA and contract nurse percent hours

measures were also constructed similarly. While total nursing HPRD measures the extent of
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nursing hours available to provide resident care, the percent nursing hours variables characterize
the extent to which differerstaffing expertise may be available on a unit to carry out specific

care processes or shift tasks of q@krke & Donaldson, 2008

Nursing experience was measured by unit tenure, defined as the numbarsoRiXs
LPNs, and NAs had worked on the unit. Contract nurse tenure information was not available in

this dataset.

Process Variables

Guided by previous NH literature examining resident quality of care, the proportion of
residents using indwelling urinacatheters and ventilator support were included as process
measure¢Thomas, Mor, Tyler & Hyer, 2033To capture care processes specific to Plus, t
proportion of residents on a turning/repositioning program was included. For each variable, the
numerator was the count of these processes in place and the denominator was the total resident

population.

Covariates

Two types of control variables werensadered to impact care quality: resident and unit
characteristics. First, to control for any differences in risk for infections, several time varying
covariates were includgtiyer et al., 2011Thomaset al., 20B). Resident characteristics
included age, gender, race, dependence in activities of daily living (ADL), and presence of
cognitive impairment. Age was defined as the average age of residents on the unit. While the
majority of the VA CLC population is knawto be male, female veterans also reside on these
units(GAO, 2006. Gender was defined as the proportion of male residents on the unit. To

control for race, as done in previous w¢fkomaset al., 2013 the percent of residents
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identified as black, nehlispanic were included. An ADL index was calculated based on the
mean value of resident functional limitations across 3 activities (eating, toileting, and
transferring). Cognitive impairment was defined as the percent of residents with either

Al zhei mer 6s di sease or other dementia diagnos

A set of unit characteristics likely to affect outcomes was also included. The number of
admissions received duringetimonth of observation represents the unit volume. The RUG
scores represent the average gaseseverity. Higher RUG scores indicate greater resident care
needs. The percent of residents expected to have atshorstay (<90 days) represented the
unit composition of shorter stay residents. MDS data were used to create this variable, but
because MDS data were only available beginning fiscal year 2003, to avoid underestimating the
percent of residents expected to have a dkom stay, the first quartef fiscal year 2003

(October, November and December) was dropped from the analyses.

Data Analysis

Main Analysis Methods

Descriptive statistics and bivariate correlations were examined. MonthHeuait
multivariate fixed effects models were develop@dsed on the infection composite distribution
(variance exceeded the mean), the negative binomial model was used. In addition to the time
variant covariates listed earlier, time trends were controlled for using a set of monthly time
dummy variables. Regssion diagnostic statistics such as the variance inflation factor (VIF)

were examined. Analyses were performed with STATA 12.0 (College Station, TX).
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Prior to the multivariate analyses, a preliminary correlation matrix was constructed for all
nurse workfoce variables (results not shown). As expected, there was high correlation between
RN HPRD and Percent RN (r= 0.78 p<0.01). Because our objective was to simultaneously
examine indicators of staffing levels, percentage of hours worked and experiencegae use
model that allowed measures from all 3 nurse workforce categories. Therefore, we retained only
Total Nursing HPRD to represent nurse staffing levels. To avoid collinearity among the
percentage of hours worked by nurse type, we excluded the percenatiBble and treated it
as the reference variable. The proportion of residents with urinary catheters is provided under
descriptive statistics but was not included in the multivariate model because of convergence

problems.

Robustness Checks

Two alternatve models were examined to determine the robustness of the results. First,
the various nurse workforce characteristics were lagged to examine whether staffing
characteristics in the month priofi(} had an influence on outcomes observed in the current
morth (t). Second, because MDS assessments are not conducted monthly, we risk the potential
sampling bias of not capturing all resident infections in the numerator. Because the dependent
variable of our study was the sum of resident infection outcomes (camtiswere non
negative integers, early in our data preparation stage, we adopted the Poisson distribution
because it is a widely used ntmear distribution of count data. We then used the Poisson
pseuderandom number generator to pull forward infectautcomes recorded in the month of
observation until the residentsdé next MDS ass
in status and or when the infection was no longer recorded. Because our analyses assume that

NH quality is based on unobsahle heterogeneity that vary across CLC units but remain
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constant over time, we also developed and examined alternative assumptions with random
effects and population averaged models. A Poisson fixed effects was also conducted to check our

underlying distibution assumptions.

Results

The final sample included 180 units across a national sample of 84 CLCs (10,611 unit
monthly observations). Facilities included in our final sample came froou@ff the 21total

VA integrated networks (VISN) across thisgven states.

Descriptive Statistics

Table 3.1 shows the descriptive statistics for the variables used in the analysis. A detailed
table on all nurse workforce characteristics is providebpendix D. Average nursing HPRD
was 4.59 hours (sd= 1.21). Pentage of nursing hours worked by RNs, LPNs, NAs, and
contract nurses were 31.3%, 25.8%, 41.5%, and 1.5% respectively. Unit tenure averaged 4.7
years for RNs (sd= 1.64) and 4.2 years for both LPNs (sd= 1.84) and NAs (sd= 1.72). Average
unit tenure combirgfor the 3 staffing types was 4.3 years. Pairwise correlations of all the
independent variables used in the model are showppendix E. Nurse workforce
characteristics included in our final model were not highly correlated, with the highest
correlation(-0.56) found between Percent RN and Percent NA. Using these variables, multi
collinearity was assessed using the VIF test. Across all the variables, VIF values were lower than

10 which indicated no muitollinearity (overall mean VIF 1.48)

Composite Masure of Resident Infection Outcomes
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Table 3.2 presents the coefficient estimates for our main model. To facilitate
interpretation, all coefficients have been exponentiated and can be interpreted as the incidence
rate ratio of having infection outcomé&oth RN and LPN unit tenure were significant
independent predictors of the infection composite. Results indicate that for every one year
increase in unit tenure, the incidence of infections decreased by 3.8% for RNs (IRR=0.962
p<0.01) and 2% for LPNs (IRF®.980 p<0.01) while controlling for all other variables in the
model. That is, an increase in one year of RN tenure within a unit was associated with 38 fewer
infections for every 1,000 resident days. Ventilator use and those residents on
turning/repositning program were associated with increased likelihood of infections. Some of
the resident and unit characteristics also had independent effects; increase in mean ADL index
was positively associated with an increase in infections (IRR=1.03 p<0.01)gawase mix
severity on a unit represented by RUG scores was related to a more thald fiverease in
likelihood of developing infections (IRR=5.77 p<0.01). Finally, on average, a unit with a higher
proportion of residents expected to have a stesrstay had an increased likelihood of

infections (IRR=3.01 p<0.01).

Robustness Checks

Results from the robustness check are display@dlite 3.3. In the lagged staffing
model, RN and LPN tenure was associated with a lower incidence rate of infeBt&¥bs (
p<0.01 and 2%, p<0.01 respectively). Similarly, when pneumonia counts were pulled forward in
time, the results were very similar compared to when the infection was only counted in the
month of observation. Additionally, increasing Total Nursing HRRRBtributed to 3.9%
reduction in pneumonia incidence (p<0.05). When we varied the models using random effects
models and population average models, the results were robust to the different assumptions and
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were consistently significant for RN Tenure, but bBN Tenure. While some differences exist,
the coefficient parameters and standard errors are very similar; the Hausman test comparing the
fixed effects model to the random effects model showed results in favor of the fixed effects

model (p<0.001) (se&ppendix F, Technical Appendix J.

Discussion

Our findings suggest that one way to reduce the occurrence of resident infection
outcomes is to target and minimize RN and LPN turnover on the units. To the best of our
knowledge, this is the first study to useit-specific longitudinal panel data to examine
relationships between a comprehensive set of nurse workforce characteristics and infection
outcomes in the VA CLCs. In a recent VA acute care study, increases in the average tenure of
RNs was found to resuh significant decreases in the length of time patients stayed in the

hospital (Bartel et al. in press).

The rationale to use a fixed effects model was to estimate the awitftieffects of
various nurse workforce characteristics associated with thgeban our composite measure of
resident infection outcomes across time. This witinit analysis controls for time invariant
unobservables. For example, each unit could have its own unique organizational culture or
communication style that would rarafpange and may affect the outcomes of care. A CLC unit
with a Agoodd nurse manager could i mpact staf
unit with a Abado nurse manager. Because we d
such instancegmitting such unobserved individual unit specific variables may create bias in the
estimation of our outcomes in a nbred effects analysis (Sochalski et al. 2008). While one

could debate whether the fixed effects approach was appropriate or nonatellf depends on
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the assumptions one is willing to take into accd®attodji & Shwartz, 2013and because our
interest was to estimate the withunit variation which controls for unobserved variables that do
nat vary by month, we believe our reasons to use a fixed effects model are justified. Further, our

results were very robust to model specification.

As expected VA staffing was higher than the private sector. While 4.1 hours of total
nursing HPRD for longstay NH residents has been recommended by C88S, 2001), in our
sample average total nursing HPRD was 4.59 hours exceeding recommendations of an expert
panel which called for 4.55 hours (Harrington et2000). Assuming diminishing returns and
the fact tlat other studies have shown that it is really short staffing that matters, it is not

surprising that we did not find a robust staffing effect.

Implications for Policy and Practice

Most importantly, these results suggest that tenure, especially skiligel unit tenure is
important for decreasing resident infection outcomes in CLCs. It also implies that in a NH
setting, it may not be only the quantity of the nurses or hours of care that matters in preventing
infections, but how well the nurse with sugeren responsibilities is familiar with the residents
and of the unit. Practice implications for NH administrators and policymakers would therefore be
to recruit and retain an experienced RN and LPN workforce on NH units. To ensure a stable
supply of RNs ad LPNs, emphasis should first be placed on educating and supporting the
current skilled workforce to prevent turnover. Institutional awareness or ongoing support in the
area of infection prevention and control could be used to enhance training of aatad@§wand

LPN workforce.

55



Strengths and Limitations

This study has several important strengths that extend existing research. First, unlike
previous crossectional studies that only examined nurse staffing levels or percent of hours
worked, we used 6 ges of nationwide data and included an additional conceptual variable,
nurse unit tenure. Second, the dataset provides a unique opportunity to longitudinally examine
nurse workforce characteristics on resident infection outcomes because the CLC urgtsdbelon
the same umbrella organization that standardizes data collection across all units. This helps
overcome some of the weaknesses encountered in previous studies such as variations in data
reporting for nurse workforce measures. Third, we measured narkévee characteristics at
the nursing unit level rather than at the facility level. Last, because the nurse workforce data

come from payroll data, they are likely to be more accurate than other data sources.

This study also has limitations. Because aekéd access to clinical data we had to rely
on the MDS to abstract resident characteristics and outcomes. We realize that use of large
administrative data may be subject to coding inaccuracies and are not designed specifically for
research. However, preuisly published studies in the VA have used the MDS to examine CLC
resident outcomeé$-rench et al., 2007 Furthermore, validity and reliability of this data source

in the VA has been established previouslsakt, Wang, & Pier, 2004.

The infection composite may not reflect true quality of care and we did not perform
psychometric testing (e.g., principle factor analysis) to take into account the weighting of
individual factors as done by othe&h(vartz et aJ.2013. This was necessary since we did not
have individual level dataset; however, effort was made to group frequently occurring outcomes

in NHs. Additionally, by using an aggregate infection composite, we maydual#e counted
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infections from the same resident (i.e., one resident could have both a PU and a UTI in the same
MDS assessment); However, robustness checks using pneumonia counts pulled forward in time
using the Poisson pseudo random number generator dhlvesudts that were similar to our main
analytic model. Future analyses could use individual level resident data to more accurately
capture the relationship between nurse workforce characteristics and resident infections. If
individual data are used, othemalytic methods such as survival analyses can be further explored

to estimate the individual residentd6s time to

Finally, this study was conducted in the VA and may not be generalizable-Anbsi
units. In addition, thesresults may not be transferrable to younger Veterans residing in CLCs
because they are underrepresented in our sample. Further, VA tenure levels are high compared to
the private sector and therefore marginal impact of changes in tenure could be differeer

levels of tenure.

Conclusion

Examining nurse workforce characteristics on resident quality of care generated results
that have partially supported our hypothesis: As tenure of skilled nurses on a unit increase, the
risk of resident infectiowutcomes will decrease while controlling for resident and unit
characteristics. This adds to a rather large body of literature conducted over the past several
decades also examining nurse staffing characteristics and resident outcomes. Moreover, our
findings for RN and LPN unit tenure were robust, which calls for greater attention from NH
administrators and policymakers to be directed towards recruiting and retaining a qualified

skilled nursing workforce.
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Figure 3.1 Adapted Model of Healthcare Quaity
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Table 2.2: Effects of Staffing on Infection Composite (UTI, pneumonia, pressure ulcer)

Outcome: Coefficient SE p
Infection (IRR)

Composite

Total Nursing HPRD 1.000 0.010 0.985
Percent RN 1.233 0.232 0.264
Percent NA 1.160 0.180 0.336
Percent Contract 0.986 0.205 0.947
RN Unit Tenure **0.962 0.008 0.000
LPN Unit Tenure **0.980 0.007 0.006
NA Unit Tenure 1.008 0.009 0.340
Male 1.467 0.407 0.167
Age 0.999 0.004 0.865
Race 1.161 0.161 0.282
RUG **5.770 0.636 0.000
ADL Index **1.070 0.008 0.000
Percent Short Stay **3.057 0.133 0.000
Admissions **0.994 0.001 0.000
Percent Dementia 1.067 0.107 0.520
Percent Turn **1.250 0.086 0.001
Percent Ventilators **42.106 59.582 0.008

Notes. N=10,611; IRR= Coefficients are Incident Rate Ratios; SE= Standard errors; p= p-values
* Significant at p<0.05 **Significant at p<0.01

Infection Composite= urinary tract infections, pneumonia, and pressure ulcers.
HPRD= Hours per resident day, RN= Registered Nurse, NA= Nurse Aide, RUG= Resource
Utilization Group value, ADL= Activities of Daily Living

Monthly time dummies were included in all models; output not shown.
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Table 3.3 Robustness Checks on Infection Composite

Outcome: Robustness Check 1 Robustness Check 2

Infection Composite Coefficient SE p Coefficient SE p
(IRR) (IRR)

Total Nursing HPRD_lag 0.983 0.010 0.103 -- --

Percent RN_lag 1.033 0.199 0.866 -- --

Percent NA_lag 1.094 0.174 0.572 -- --

Percent Contract_lag 1.176 0.248 0.442 -- --

RN Unit Tenure_lag **0.962 0.008 0.000 -- --

LPN Unit Tenure_lag **0.980 0.007 0.006 -- --

NA Unit Tenure_lag 1.003 0.009 0.714 -- --

Total Nursing HPRD -- - -- *0.961 0.018 0.036

Percent RN -- -- -- 0.927 0.305 0.819

Percent NA -- -- -- 0.989 0.263 0.966

Percent Contract -- -- -- 0.764 0.323 0.524

RN Unit Tenure -- - - **0,957 0.014 0.002

LPN Unit Tenure -- - - **0.957 0.012 0.001

NA Unit Tenure -- -- -- 1.004 0.015 0.757

Male 1.402 0.395 0.230 0.813 0.439 0.702

Age 0.999 0.004 0.965 1.013 0.008 0.075

Race 1.203 0.171 0.192 **0.541 0.117 0.004

RUG Score **5.832 0.651 0.000 **7.844 1.673 0.000

ADL Index **1.072 0.008 0.000 1.011 0.013 0.419

Percent Short Stay **3.003 0.132 0.000 **3.504 0.319 0.000

Admissions **0.994 0.001 0.000 **0.993 0.002 0.002

Percent Dementia 1.065 0.109 0.532 **1.663 0.296 0.004

Percent Turn **1.256 0.087 0.001 -- -- --

Percent Vent *32.720 45.941 0.013 29.795 60.15 0.093

Notes. IRR= Coefficients are Incident Rate Ratios; SE= Standard errors; p= p values

* Significant at p<0.05 **Significant at p<0.01

Robustness Checkl1l= Regression model for Infection Composite using nurse workforce variables from one month
prior (t-1); N= 10,353

Robustness Check 2= Regression model with pneumonia pulled forward in time (i.e., between minimum data set
assessments); N= 10,570

Differences in N are due to having an unbalanced panel data and missing values for pneumonia.
Infection Composite= urinary tract infections, pneumonia, and pressure ulcers, _lag= Workforce variables lagged by

one month, HPRD= Hours per resident day, RN= Registered Nurse, NA= Nurse Aide, RUG= Resource Utilization
Group value, ADL= Activities of Daily Living; Monthly time dummies were included in all models; output not shown.
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Chapter 4: Economic Analysis

This chapter presents findings from an economic evaluation examining high versus low
levels of nurse tenure in VA CLCs. The basis for thisymiswas guided from findings in
Chapter 3 in which | found that higher RN tenure was associated with decreased resident adverse

events. This paper will be submitted to Nursing Economics.
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Abstract

To better understand the tradeoffs in mgdnome (NH) nurse tenure and quality of care,
this study builds on previous and ongoing research with the objective to evaluate-the cost
effectiveness of 2 nurse workforce scenarios focusing on registered nurse (RN) tenure (high
versus low), the conditi@h probabilities of resident transfers from NH to the hospital and
associated costs. Guided by the Consolidated Health Economic Evaluation Reporting Standards
(CHEERS) statement, the analysis was carried out from a single healthcare payer perspective
(i.e., Veterans Administratiorgnd uses a oamonth time horizonA decision tree was
developed to model 3 different outcomes plausible in NHs. Endpoints examined were 1) dollars
per hospitalization avoided, 2) dollars per hospitalization and death avoides), dollars per
life saved. Onavay sensitivity analyses were carried out by varying uncertain baseline
parameters. Results consistently showed that high RN tenure saved costs. By creating working
environments that retain RNs and result in high tenureaditinistrators and policymakers can

improve resident care quality while realizing cost savings.
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Introduction

Hospitalizations of nursing home (NH) residents are known to be frequent, costly, and
potentially avoidabléGrabowski et al., 20Q7%Grabowski, Stewart, Broderick, & Coots, 2008
Ouslander et al., 201.0While hospitalizations can be medically necessary, it has been estimated
that 40% of hospital admissions could have been avoided with highydull care(Saliba et
al). Thereae approximately 1.6 million residents i
of those admitted to a NH were transferred back to the hospital within 30 days and cost the
Medicare program $4.34 billiofMor, Intrator, Feng, & Grabowski, 2010'Malley et al.,
2011J). Suchtransitions are disruptive and disorienting for frail elders and can significantly lower
resident quality of lif§TenaNelson et al., 200)2Furthemore,NH transfers often expose
residents to increased risks associated with hospitalizations such as medication errors and
healthcareassociated infection@oockvar et al., 2003oockvar et al., 2009 Therefore
redwcing avoidable hospitalizations in NH resideinés become an important clinical and policy
issue(French, Campbell, & Rubenstein, 20@3d provides an opportunity to improve
healthcare delivery and cut unnecessary healthcare expendduistander et al., 20).0While
researchers have emphasizewlsome of the cost savings could be invested to improve NH
infrastructurgGrabowski et al., 20Q81orn, 2008, it is still unclear how these savings could be

realized by retaining a skilled nurse workforce.

Currently, resident care in NHs is provided almost entirely by or under the direction of
nursegHarrington, 2005a Researchers have pointed RNs & pr of essi onal kK nc

clinical expertise as drivers for improving quality of NH c@Castle & Anderson, 20)1

Background
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Adequate nurse staffing levels and a workforce characterized by lower tuamalve
higher retention have generally been concluded to provide better outOoalles &
Harrington, 2008 High RN turnovein NHs has been found to be associated with poor quality
of care such as increased ictfen and hospitalization rat¢gimmerman et al., 20Q02while
several researchehsive examined facility level factors and its relationship to nurse turnover
rates, less attention has been paid to RN retenties oa tenure (i.e., number of years the RN
has stayed with amstitution) and the impact ddH resident outcomeand resulting costs
(Donoghue, 2010 Castle and Engbek§astle & Engberg, 2008ound that RNs with 5 or more
yearsof experienceat a single facility was associated with decreased restraint use, resident pain,
pressure ulcers and indwelling catheter use. More recently, Thomas and col{28dGefound
that NHs with higher reterdn rates for licensed nurses (RN and Licensed Practical Nurses
[LPN]) was associated with a lower-8@y hospital readmission rate (beteD02, p = 0.04).
Additionally, they found that higher licensed nurse retention the year prior was also associated
with a decreased readmission rate (beta.82, p = 0.02). While these findings were based on a
single state and the investigators were unable to distinguish differences between RN and LPN

retention, it nevertheless has underscored the importance ofrigrgetse retention in NHs.

This previous work examining NH staffirmutcome relationships primarily examined
nurse workforce attributes and resident outcomes without considering the costs of care. Or if
staffing costs were examined, they were limitechtoquantity (e.g., adequate staffing hours)
(Dorr et al., 2005Ganz et al., 2005and not necessarily the quality (e.g., stability) of the nurse
workforce. When mtient care costs in NHs and hospitals were estighthe data camom

secondary sources werebased orplausible assumptior(§&anz et al., 2005
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Both retention and turnover are concepts that characterize instability of the workforce.
Retention is inversglcomplementary to turnovédones, 2004 Both retention and turnover are
associated with the quality of care and have cost implications related to staff hiring and training
(Jones, 20032008. Researchers have reported challenges related to capturing true turnover
costs primarily due to differences in cost classifications and lack of reliabl@ldats & Gates,
2007. In a systematic review of the literature, despite wide variation in estimates ($82,000
more than $64,000), the cost of turnover per RN in hospital settings was found to be high,
indicating the importance of workforce stabil{tyayes et al., 20)2however, it is yet unclear
what the net costs saciated with retention versus turnover are in NHs where resources are

substantially limited.

The challenge of improving resident quality of care will undoubtedly grow severe as the
nationbés popul ation continues tdatangyragewheaded er .
increases dramatically with age and the most rapidly growing segment of the U.S. population is
composed of individuals aged 85 and ol¢i&lder Americans 2010 Key Indicators of Well
Being,"201); i n 2009, this group represented 14. 3 g

(Agency on Aging2010.

The projected growth of the aging population is even more severe for thednation
veteran§GAO, 2005. The demand for NH services in the Veterans Administration (VA) is also
likely to increase since the proportion of veterans age 85 and over has grown from 33 percent in
2000 to 66 percent in 201GAO, 2006 "Older Americans 2010 Key Indicators of W8&lking,"

2010. With the growing number of older adults anticipated to receive care in VA Community
Living Centers (CLCs), formerly known as VA NHs, it is important for VA administrators and

policymakers to undetand costeffective ways to reduce costs while still improving quality.
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And, these administrators may be willing to invest in a nurse retention program if there are clear
benefits that accrue (e.g., improved quality and lowered long term costs) evemitidhe
investment cost mor@ones& Gates, 200Y. However, no researchers have quantified the

economic implications of high versus low RN tenure on resident outcomes in NHs.

Objective

To better understand the tradeoffs in NH nurse tenure and quality of care, this study
builds on prevaus and ongoing research to evaluate theeffsttiveness of two nurse
workforce scenarios focusing on RN tenure (high versus low), the associated conditional

probabilities of transfers from NH to the hospital and the resulting costs.

Methods

This stugy was guided by the Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) statemé@tisereau et al., 20L3CHEERS is a 2&tem checklist that
ensures a standard method for transparent and comgybeiding of health economic studies; it
was recently published in March 2013 and is increasingly being adopted for journal submissions
reporting economic evaluationBable 4.1 describes the checklist items and provides an outline

of how this report meegsach item.

A costeffectiveness analysis (CEA) was carried out to model the RN tenure scenarios. A
CEA is a form of economic evaluation where both the incremental costs and consequences are
examinedDrummond, Sculpher, Torrance, O'Brien, & Stoddart, 200ba CEA, the
incremental consequences are measured in a single common unit, such as adverse events

avoided, life years saved or qualityjasted life years saved. A key feature of CEA is how the
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effects are summarized in an incremental-edf&ctiveness rati (ICER), which is calculated as

follows:

ICER = (Ci1 C)/(Ei Ey),

where G equals the cost of the higher level investment (offtigher hierarchy and more

expensive), gequals the cost of the comparator (often lower hierarchy and less expensive), E
equals the effect of employing the higher level investment, aedals the effect of the

comparator. The ICER provides infornmation how much the decision maker needs to spend to
realize a unit gain in effectiveness. The ICER is only calculated when one strategy is more
expensive and more effective than the comparator. Therefore, when a strategy is dominant (i.e.,
less expensivera more effective than the comparator), it is considered to be cost saving and
ICERSs are not reported. Conversely, when a strategy is dominated (i.e., more expensive and less

effective than the comparator), the calculation of an ICER is not n¢ktleshnig, 2003

Study Design/Time Horizon

A decision tee model was constructed to estimate the incrementaleftesttiveness of
RN tenure scenarios on NH resident transfers to the hospital and associated costs. A decision tree
is a mathematical modeling technique used to calculate the costs and effestdeatsoth
events in an event pathwéiyiluennig, 2008 Figure 4.1 defcts the decision tree used for the
analysis. The decision node represented as a square indicates the decision of having a NH
staffing scenario with high versus low levels of RN tenure. Branching out from the two
alternative decisions are the chance ndqthescircles), which indicate the conditional probability

of residents getting hospitalized according to the tenure levels. The residents then either have the
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probability of returning back to the NH or dying during the hospitalization. The terminal node

(triangle) indicates the end points of the evaluation.

The decision was modeled to assess the 3 different outcomes between high and low RN
tenure levels. The three different models, each with different assumptions, were developed by
assigning different vaks (hence different outcomes) to the terminal nodes. The outcomes were
defined asModel 1) dollars per hospitalization avoidddpdel 2) dollars per hospitalization
and death avoided, amdiodel 3) dollars per life saved. The rationale for the 3 modelstwas
reflect the different plausible realities in NHs. For instance, Model 1 assumes death in NHs as a
Agoodo or positive outcome because it is wunde
advanced directives in which transfers are not appro@ratehat transfers to hospitals are
inappropriatein that case, if a hospitalization occurred, thenteal node was assigned a zero
and # other terminahodes were assigned a oMiadel 2 assumes both hospitalizations and
deaths occur as a result of poorlity care. Therefore, if either hospitalization or death
occurred, the terminal node was assigned a ze
terminal nodes were assigned a one. Model 3 weights survival regardless of hospitalization as the
goodoutcome. Thereforall paths in which residents died, the terminal nodes were assigned a
zero. All other terminal nodes were assigned a one. Because all 3 realities can exist in NHs, we
ran the basic decision tree mathematical model all three avalyexanined the differencethese

assumptionsnade in the results

The time horizon of the modeling scenario was 1 month and therefore discounting was
not needed. A short time horizon was chosen because the median hospital length of stay of
residents transferdefrom NHSs in the VA was 7 days aneégwere interested imcute transitions.

Furthermore, in this population some residents do not survive beyond 30 days and therefore a
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shorter time frame was chosen to model a more realistic NH transition scenaricseBefcte
short time horizon, life years and quality adjusted life years were deemed inappropriate
outcomes. The decision tree was constructed in TreeAge Pro 2013 Suite (TreeAge Software,

Williamstown, MA).

Perspective:

The study was modeled from a siadflealthcare payer perspective. The model included

accrued costs from both NHs and hospitals within the VA setting.

Variables and Data Sources

This study builds on retrospective data collected for a larger study examining VA long
term care nursing careuglity and resident safety (RWJF #63959). An existing dataset ef unit
level resident data and nurse workforce data from fiscal yearsZiE(October 2002 to
September 2008) was examinBetails of the dataset have been provided elsewhatada,
Stone, Schmitt, & Phibbs, unpublished wotkstitutional review board approval was obtained

from both Columbia University Medical Center and Stanford University.

The variable definitions, base case values and ranges are outlifedolet.2. All data
came from VA sources with the exception of RN replacement cost. The data sources and

estimation procedures are detailed for each variable.

NH hospitalization rates, NH mortality rates and RN tenure levels were based on VA NH
units with short and longtayresidents, which came from 20t of the 21total VA integrated
networks (VISN) across thirtgeven statesiospital mortality rates and median hospital length

of stay were calculated from the VA internal databases and resident enrollment files. Cost
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paraneters were primarily derived from the VA Health Economics Resource Center national cost
estimates for NH and hospital care. Nurse wages was assumed to increase depending on how

long one worked within an institution. However, primary data on annual weggase by one

year of tenure was not directly available; th
increases in the salary pay grade and was used as a proxy to quantify wage differentials between
high versus low tenure level84onthly RN costs we calculated using the mean VA hourly

wageUsi ng the VA payroll data, the average fist e
2008 was 2.5% t03.5%.n our model s, the average fistep 1in

of tenure anc conservative ratof 2.7% was assumed.

To quantify the replacement cost of RNs in NHs, cost categories including pre and post
hiring were calculated based on previous findings in the literé@aedill & Patrick, 1991
Jones, 208, Jones & Gates, 2007Pre hire costs consisted of advertising for recruitment, hiring,
and vacancy costs (hiring temporary staff, overtime, productivity losses, etc.). Post hire costs

included orientation and training costs of the new RN, and new BiNiptivity losses.

A hospital cost per day was based on the median cost of a hospital day among residents
who were transferred to the hospital from the VA NH. A NH cost per day was based on the
median cost of a NH day for those residents who remainde idA NH. All costs were inflated
to 2012 dollars using the Medical Consumer Price Ir{gifhill, 2013; US Department of

Labor)

Strategy-High versus Low RN Tenure

We identified the effectiveness of high and low levels of tenure by calculating the

resident hospitalizain rates stratified by RN tenure levels (deciles). The top and bottom deciles

71



were used as the basis for our baseline conditional probability estimaje#n(the high tenure
scenario, the average RN tenure was 6.7 years compared to the low tenure scenario, in which the

average RN tenure was 2.5 years.

Data AnalysisBase Case Analysis

Several assumptions were made to simulate the course ofa NHteSiden t r ansi t i on

major assumptions are listedTiable 4.3 and summarized below.

Assumptions of Transitional Flow and Cost Calculations

First, for the purposes of the evaluation, we assumed a one month scenario for a NH unit
with 32 residents under gervision by 1 RNCMS, 2001). We modeled four definitive
endpoints. For those residents who were hospitalized, they were either discharged back to the
VA NH or died during the hospitalization. For those residents who were notdizsalt they
either remained in the NH or died. Given the close proximity of VA NHs to the VA Medical
Centers, it was therefore assumed that residents were discharged back to their original NH.
Probabilities for mortality following whether the resident \maspitalized or not was assumed to

be the same between the two tenure scenarios ().

Although we were able to retrieve estimates of the median length of stay in hospitals,
primary data on length of stay prior to dying in a hospital was not availaideefbre, it was
assumed that a resident died within 48 hours of being hospitalized. For these residents, daily
hospital costs were counted for 2 da§ms additional 15 days of daily NH costs were added to
the final cost calculation because it was assutimaidresidents could be hospitalized anytime

during a month following a normal distribution. For instance, if the resident was hospitalized and
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died, then costs were calculated as (2 days*daily hospital cost) + (15 days* daily NH cost). The
same logic waapplied to cases in which residents remained in the NH and died (15 days *daily

NH cost).

The models assumed care under 1ii@Ned ora NH unit size of 32 bedsBased on
minimum RN staffing hours in many of the states, it is reasonable to assuméyfhiealaNH
RN worked for 8 hours a day 5 days a week for 4 weeks. Given the average tenure ranged 4
years in the data, we assumed an annual wage increase of 2.7% for each year of increased tenure;
the total wage increase was therefore compounded by 4(Yeareunded difference in tenure

between the high versus low) and multiplied by the monthly RN cost.

RN replacement costs were estimated from the average of 2 previously reported study
results. Using 1990 dollars, Caudill and Patrick (1991) reported®%000 annually to replace
one RN. Inflated, this converts to $17,829 per RN in 2012 dollars. In 2008, Jones (2008)
reported annual replacement cost per RN in hospitals to be over $82,000 in 2007 dollars (which
translates to $96,969 in 2012 dollars). 8ese hospitals require more resources to train and fill
vacancies, we made a conservative assumption of a 50% reduction in those costs for NHs.
Assuming 2 RNs are replaced in a year, we calculated an average monthly RN replacement cost

and added this value the RNcost of the low tenure branch.

Sensitivity Analysis

A number of key variables were subjected to awag sensitivity analysis. In a oiveay
analysis, an input variable is allowed to vary (while holding all else constant) from the minimum
to the maximum value of its ran@@luennig, 2008 The purpose of a ssitivity analysis is to

test uncertain assumptions and to assess which variable(s) is most sensitive to change. Because
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VA owned and operated NHs likely differ from typical community based NHs (in terms of its
resources and resident mix), we attempte@fiect these differences by testing our variables

across a wide range of possible values.

Results

Table 4.4 displays results of the 3 models. The total costs of careddotintenure
scenario wer&34,108 per month compared to the high tenure sceab#i29,442 per month.
Effectiveness of the high tenure was greaemss all 3 models, indicating that high tenure was
the dominant strategy (that is less gpand more effective). Ae incremental cost difference
per month between the high and lowuee scenario was §b65. The magnitude of this das
substantial when consideritige potential savings to the VA healthcare system. Assuming a
median size NH unit with 32 patients, if the NH is able to create working environments that lead
to higher RNtenure, the annual net savings translates to greater than $55,000 per unit (i.e.,
4,655*12 = 55,860). With 133 VA NH facilities across the nation &8 unitsthis roughly

translates to savwgs of over $18 million§5,860340 = 18,992,00).

A summaryof the sensitivity analyses are presentedable 4.5. The results were
insengive to variations in NHost and hospital daily castHowever, across all 3 models, the
results of the base case were sensitive to changes in hospitaliatd®RN repl@ement costs
and RN wage increases by tenure. For instance, when RN replacement costs went below $1,000
per month, the high tenure d&gy was no longetominant When RN step inceses went
above 9.76%, higRN tenure waso longer dominantOnly Model 3was sensitive to hospital
mortality probabilities beyond 20 and NH mortality rates less tha@%. In other words, when

hospital mortality ratesra abovel0% or NH mortality rates are below 20%, then high RN
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tenure strategy was dominant for reducindatslper life saved; however, if monthlyontality
probabilities changedeyond these rates, then having higher RN tenure was no logjer

saving

Discussion

Higher RN tenure was a dominant strategy across the 3 models. This was a fairly robust
finding despite the variations in the model and uncertainty in the input pararreidosiel 3
where the outcome measure was dollars per life savednth@arameters that the results were
sensitive to were the probabilities of hospital and NH mortdtitall models, the results were

sensitive to relatively high wage differentials and low replacement costs.

The findings from this analysis have implications for NH administrators and
policymakers and echo recommendations from previous researchers to fectisratn
retaining a skilled RN workforce. The idea for building a business case for RN retention is not a
new phenomeno(Horn, 2008 Jones, 2008 However, little was known about cost savings that
could be reafied from retaining a skilled RN workforce in NHs; furthermore, these savings
provide additional resources that could be invested to further improve resident quality of life
such as training for RNs in the area of gerontol@ddsias, Specht, Buckwalter, Gittler, &
Bechen, 200B It is important to note that while higher RN tenure may result in higher salary
costs per RN, these costs outweigh the additional regemgehdituresn units saffed by RNs

with lower tenue relatedo recruitng and replacinghe workforce.

While VA NH mortality rates were quite comparable to community NH values (3.2% in
our study and 2.5% reported in community NBsonskill et al., 2009 the hepital mortality

rates in the VA were high (i.e., 25.9%). Spector and colleagues reported a 8.1% hospital
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mortality rate among residents transferred from a(Mker et al.,2012. This rate falls under
10% rangeexamined irour sensitivity analysis. While direct comparisons caimeomnade
between VA NHs and nexA community NHs differences in re&ident characteristics and
reasons for transferring residents have been repgttedch et al., 200&ivens, Selby,
Goldfeld, & Mitchell, 2012, which likely impact these rates. Because VA NHs are closely
locatedwithin VA Medical Centers, it could be that residents were only transferred to the

hospital under the most serious conditions.

Limitations

There are several limitations and caveats in interpreting these results. First, we were not
able to differentia potentially avoidable or medically necessary hospitalizations. Second, this
analysis did not consider cases in which residents could be discharged to the community. Third,
patient preferences (e.g., advanced directives) and provider attitudes (elmraeming of
staff), factors previously found to be associated with increased resident hospitaligaivemns
et al., 2012Grabowski et al., 20Q8vere also not considered. Not being able to differentiate
betwea shortstay and longstay residents also limits our analysis because residents may have
different resource utilization profilggrench et al., 20Q8Fourth, the level and content of
specialty training and leadership skills each nurse may have was not considecadnay
impact theNH hospitalization rates. For instance, a RN with recent spetialbyng may
potentially reduce hospitalizations regardless of the number of years with an institution. Fifth,
while we calculated NH RN costs using a wage increase of 2.7%, it is important to note that
wage increases may not be linear and it dependscahrharket characteristi¢€Rondeau,

Williams, & Wagar, 2008 Sixth, quality of life factors were not adjusted in our models;
however, given the very short time horizon it would have been inappropriate to assiglity
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of life weight. Finally, our study has lingitl generalizability in that the analysias conducted

under a single healthcare payer perspective, which is not typical of all NHs across the nation.
However, the estimates of the effects from this ehoday be useful in setting parameters and

for considering the potential cost savings at a national level. Unlike the private sector, where the
decision to hospitalize a resident may be influenced by financial incentives (i.e., NH care paid
for by state Mdicaid programs and hospitalizations paid for by Medicare), the VA NHs do not
operate under such incentiy@ench et a.2008 and therefore this distinct feature may

generate additional opportunities to benchmark cost estimates of nurse tenure on reducing
resident adverse outcomes. Furthermore, with the enactment of the 2010 Patient Protection and
Affordable Care Act (PPACA) and the Centers for Medieae Medicaid Services (CMS) NH
Value-Based Purchasingdbnonstration, efforts to deice avoidable hospitalizatioaad

improve nurse workforce stabilityill be of increasing importance to ndA NH settings (Mor

et al., 2010Thomas et al., 2013)

Although a decision tree model is an appropriate way to compare theflemsiveness
of the two staffing scenarios, other modeling techniques may also be benkficial.analysis
we did not consider resident transitions as a recursive event. Compared to a decision tree where
there is a finite time horizon and transitions can only occur once, a Markov simulation model
allows resident$o transition through the healgtateanore than once and may provide a more
realistic picture of the costs and effects associated with different workforce profiles. We
recommend further modeling be conducted by differentiating short angtapgesidents, using

a longer time horizon.
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Conclusion

Aligning quality outcomes with cost effectiveness is imperative to driving the direction of
health policy in the United States. While there have been policy interest in lowering NH
hospitalizations and improving nurse retention, there has lile research documenting the
associated financial costs. This paper has attempted to quantify those costs so NH administrators
and policymakers can allocate NH resources more efficiently. Better prevention of
hospitalizations by having an experienédd workforce will not only improve resident quality

of care but will allow NHs to realize the value of retaining a skilled workforce.
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Table 4.1 CHEERS Statement

CHEERS Checklist: Items to include when reporting economic evaluations of health interventions

Section/ Topic
Title
Title

Abstract
Structured summary

Introduction
Background

Objectives

Methods
Target population and subgroups
Setting and location

Study perspective
Comparators

Time horizon

Discount rate

Choice of health outcomes

Measurement of effectiveness

Measurement/valuation of
preference based outcomes
Estimating resources and costs

Currency, price, date, and
conversion

Choice of model
Assumptions

Analytical methods

Results
Study parameters
Incremental costs and outcomes

Characterizing uncertainty

#

1

(S BN

=
oYW ~NO

1lla

11b

12

13a

14

15

16

17

18
19

20a

Checklist Item

Economic Evaluation of Registered Nurse Tenure on Nursing
Home Resident Outcomes

Objective: To better understand the tradeoffs in NH nurse
tenure and quality of care, this study builds on previous and
ongoing research to evaluate the cost-effectiveness of two nurse
workforce scenarios focusing on RN tenure (high versus low),
the associated transfers from NH to the hospital and the
associated costs.

Perspective: Single healthcare payer perspective (VA)
Setting: VA owned and operated NHs and medical centers
Methods: CEA using decision tree modeling based on 3
different outcomes

Results: Higher tenure is more cost effective and this was a
robust finding across the analyses.

Conclusions: NHs could realize cost savings in retaining an
experienced RN workforce

Little is known about the economic implications of NH RN tenure
on resident outcomes

To better understand the tradeoffs in NH nurse tenure and
quality of care, this study builds on previous and ongoing
research to evaluate the cost-effectiveness of two nurse
workforce scenarios focusing on RN tenure (high versus low),
the associated transfers from NH to the hospital and the
associated costs.

NH residents cared for by RNs in VA NHs

Setting: VA NH and VA Medical Center

Location: National

Healthcare payer (NH and Hospital)

RN tenure levels (lowest decile vs highest decile)

1 month

NA; 1 month time horizon, discounting not needed.

3 Outcomes: 1) $ per Hospitalization Avoided, 2) $ per
Hospitalization and Death Avoided, 3) $ per Life Saved
Single study based estimates: Hospitalization rates based on
RN tenure levels estimated from VA original dataset and VA
internal datasets.

Synthesis based estimates: Uncertainty surrounding RN
replacement costs and therefore derived from NH literature
No QALYs used

Single study based estimates: Costs and probabilities calculated
from VA databases

U.S. dollar; all costs inflated to 2012 dollars using Medical CPI

CEA employing decision treed 2 staffing scenarios (high vs. low
RN tenure)
See Table 3.

Used TreeAge Pro Suite software to calculate costs and
effectiveness. One way sensitivity analyses conducted on
probabilities for hospitalization, mortality and RN replacement
costs.

From NH to Hospitalization to NH or death

Costs: RN wage costs by tenure level+ daily NH/hospital
cost*length of time in respective institution

Perspective is only from a single healthcare payer; VA is unique
and costs often do not translate to community NHs; VA NHs
have higher overhead costs because they share costs with the
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Characterizing heterogeneity
Discussion

Study findings, limitations,
generalizability, and current
knowledge

Other
Sources of funding

Conflicts of interest

21

22

23

24

Medical Center located in close proximity
Univariate sensitivity analyses run across wide plausible values

Based on one study parameters for VA tenure. Limited
generalizability, uncertainty surrounding hospitalization rates
and mortality rates. Could not differentiate between medically
necessary or inappropriate hospitalization

This paper was supported by the National Institutes of Health,
National Institute of Nursing Research [F31NR013810] , the
Robert Wood Johnson Foundation (RWJF #63959) and the
Jonas Center for Nursing Excellence

All authors declare no conflict of interest

Note.RN= Registered Nurse, VA= Veterans Affaik;i= Nursing Homes
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Figure 4.1: Decision tree
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Table 4.2 Model Baseline Estimates

Variable Baseline Estimates Range
Hospitalization Rates by Tenure Levels

Low tenure hospitalization rate % .044 0-0.098
(Bottom 10% RN Tenure)

High tenure hospitalization rate % .026 0-0.074

(Top 10% RN Tenure)

Mortality Probabilities

Probability death in hospital given transfer 0.259 0.226-0.304
from VA NH %
Probability of death in VA NH given there is 0.032 0-0.560

no transfer %

Length of Stay

Median hospital length of stay (days) among 7 5-12
residents transferred from VA NH

Cost Parameters

Median daily cost of hospitalization for VA 2024.69 510.60-9376.86
NH residents transferred to hospital

Median daily cost of VA NH stay 669.88 155.00-928.45
Mean hourly wage of VA NH RN 53.46 ==

RN replacement/ replacement cost 5,526.13 2971.50-8080.75
VA wage per step increase % 0.027 0.025-0.035

Note.Costs are displayed in 2012 dollars. All data come from the VA with the exception of the RN replacement cost, which is
estimated from the literature. RN= Registered Nurse, VAterans Affairs, CLC= Community Living Centers, formerly known
as VA Nursing Homes
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Table 4.3 List of Major Assumptions

Model Overall Assumptions:
1 One month is assumed to be 30 days

Transition Assumptions:

1 Residents are assumed to follow 2 dipns: transfer to the hospital or remain in

the NH (i.e., transfer to home or other community NH is not considered).

1 Hospital and NH mortality are the same regardless of RN tenure levels

1 Residents who survive after a hospitalization go back to the origih&H
Resident Transition Cost Assumptions:

1 NHA HospitalA NH= Daily hospital cost*7 days+ Daily NH cost*23 days

1 NHA HospitalA Death= Daily hospital cost*2 days +Daily NH cost*15 days

1 NHA NH= Daily NH cost*30 days

1 NHA Death= Daily NH cost*15 days

RN Cost Assumjpbns:
1 RN Cost for Low Tenure= 1 RN*40 hours/week*5days*4weeks= $8,533.60
1 RN Cost for High Tenure= RN Cost for Low Tenure* (1.027)"4= $9,515.48
1 RN Replacement/Recruitment Cost: Calculations based on taking the average
per RN turnover cost from the Caudill gudy and Jones study assuming 2 RNs
are replaced in 1 year= $5,526 per month. This additional cost was added to the
low RN tenure branches

Note.Costs are displayed in 2012 dollars. All data come from the VA with the exception of the RN replacemesiiciost,
estimated from the literature. RN= Registered Nurse, NH= Nursing Home, VA= Veterans Affairs, VA NH= Commuity Living
Centers (CLC)
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Table 4.4 Summary of 3 Base Case Models

Outcome Measure Staffing Total Costs, Incremental Effectiveness:
Scenario $ Costs

Model 1) High $29,442.36 -$4,665.74 0.974

Hospitalization Tenure

Avoided Low $34,108.10 -- 0.956
Tenure

Model 2) High $29,442.36 -$4,665.74 0.942

Hospitalization Tenure

or Deaths Avoided Low $34,108.10 -- 0.925
Tenure

Model 3) High $29,442.36 -$4,665.74 0.962

Life saved Tenure
Low $34,108.10 -- 0.958
Tenure

Note $ = 2012 U.S. Dollars
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Table 4.5 Sensitivity Analyses

Variables Range of Values Point at which Low Tenure
strategy is no longer
dominated

Minimum Maximum
Hospitalization Rate (High Tenure) 0 1 0.06
Hospitalization Rate (Low Tenure) 0 1 0.04
Probability of Hospital Mortality* 0 1 0.1
Probability of NH Mortality* 0 1 0.2
Average Daily Hospital Cost 1 5,000 Dominated
Average Daily NH Cost 1 1,000 Dominated
Monthly RN 0 10,000 1,000
Replacement/Recruitment Cost
Wage Increase Differential by 0 0.2 0.0976
Tenure

Note.*Only Sensitive with Model 3: $ per Life Saved; Costs are displayed in 2012 dollars. NH= Nursing Home
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Chapter 5: Conclusion

The purpose of this chapter is to summarize and synthesize the findings of this
dissertation. The chapter begins with a synopsis of the systematic review and the limitations of
the current state of the science surrounding infection prevention interventidhis. Following
this summary, the effects of various nurse workforce characteristics on resident adverse events
are presented. Findings evaluating the economic implications of nurse tenure on NH resident
hospitalizations and associated costs are alsogied. The chapter concludes with future

research recommendations for NH practice and policy.
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Despite substantial spending and considerable regulatory oversight, the quality of care in
nursing homes (NHs) remains poor and largely inadequatkayT there are many compelling
reasons for NHs to become engaged in improving quality of care. With major policy initiatives
implemented through the Patient Protection and Affordable Care Act (PPACA) and the NH
Value Based Purchasing Demonstration, stuglyymays to reduce potentially avoidable adverse
outcomes and improving nurse workforce stability is timely and critical to influencing NH

resident safety, quality of care, and costs.

Summary of Systematic Review

Based on the findings of the systemagéciew, the quality of infection prevention
interventions currently being conducted in NHs is generally weak. The purpose of the systematic
review was to critically review and synthesize current evidence and the methodological quality
of nonpharmacologicrifection prevention interventions for institutionalized older adults. Of the
twenty-four articles that met inclusion criteria, the majority was randomized control trials which
focused on ways to reduce pneumonia. While the majority of the interventioessteplorted
significant decreases of infection rates or risk factors related to infections, the methodological
clarity of available evidence was limited, which placed studies at potential risk of bias. Overall,
the interventions audited for this reviewriea considerably in terms of their content, intensity,
and duration. Other weaknesses inctidg Variability in infection definitions and 2) Lack of
clarity in outcome measures reported. This made betateely comparisons extremely difficult.
Valid dat regarding infection rates and risk reduction strategies are essential for guiding

surveillance and practice decisions.
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Therefore, implications from this systematic review are to enhance methodological
transparency and clarity of outcome measures andd@ standard set of infen definitions
when evaluatingnfection prevention interventions.ndtherrecommendatiors to enhance
methodological clarityn publications by usingxisting guidelines such as the consolidated
standards of reporting triagf € ONSORT) for randomized control trials and the transparent
reporting of evaluations with nonrandomized designs (TREND). By ensuring adequate reporting
other clinicians and researchers can attempt to apply what was conducted in their own clinical
settings.To overcome the issue of inconsistency of infection definitions across studies, future
researchers are recommended to use the updated McGeer Criteria published in the fall of 2012
(Stone et al., 2012). Infections in NHs are costly and reflect poor qo&tigre. With increased
attention surrounding potentially avoidable infections, more high quality interventions are

needed.

Summary of Quantitative Findings

This quantitative portion of the dissertation examined the effects of various nurse
workforce chaacteristics on resident infection related outcomes. A secondary analysis using an
existing panel dataset of Veterans Affairs (VA) community living centers (CLCs), formerly
known as VA NHs was conducted. Nurse workforce characteristics for registeresl {iRIXge
licensed practical nurses (LPN), nurse aides (NA), and contract nurses included: staffing levels,
percentage of hours worked and tenure. The outcome measure was a composite of resident
infection outcomes identified through the minimum data set (MiZ&ch included pneumonia,
urinary tract infections and pressure ulcers. Descriptive statistics and bivariate correlations were
examined. Monthly unitevel multivariate fixed effects regressions were conducted. The main

contributions of the analysis bayd prior studies include use of a longitudinal panel (monthly
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observations), observations at the nursing unit level rather than at the facility level, and a
comprehensive set of workforce characteristics obtained from payroll data using standardized

datacollection.

The multivariate analysis revealed that RN unit tenure and LPN tenure were associated
with decreased resident infection outcomes. Therefore, the findings suggest that one way to
reduce the occurrence of resident infection outcomes in NHdasget and minimize RN and
LPN turnover on the units. To the best of our knowledge, this is the first study to use unit
specific longitudinal panel data to examine relationships between a comprehensive set of nurse

workforce characteristics and infectiontcomes in VA NH settings.

These results also imply that in a NH setting, it is not necessarily the quantity of the
nurses or hours of care that matters in preventing infections, but how well the nurse with
supervision responsibilities is familiar withetihesidents and of the unit. Moreover, our findings
for RN and LPN unit tenure were robust, which calls for greater attention from NH

administrators and policymakers to recruit and retain an experienced RN and LPN workforce.

Quantitative Findings Informing the Economic Evaluation

The economic evaluation in Chapter 4 was guided by findings based on the quantitative
results. Quantitative findings from Chapter 3 suggested that having an experienced licensed
nurse workforce of RNs and LPNs was important. Wihieas possible to conduct an economic
evaluation for both RNs and LPNs, the financial implications for only RN tenure were examined
in Chapter 4. This decision was based to favor design simplicity but also because previous work
had already establishecethelationship between RN turnover and retention on resident adverse

outcomes and hospitalizatiofSastle, 2005Castle, Engberg, & Men, 2007; Thomas, Mor,
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Tyler, & Hyer, 2013; Zimmerman, Grub&aldini, Hebel, Slane, & Magaziner, 2002)
Therefore the purpose of my evaluation was to extend the existing body of literature and quantify

the costs associated with resident hospitalizations and RN tenure.

Summary of Economic Evaluation

The purpose of the economic avaiion was to better understand the tradeoffs in NH RN
tenure and its impact on quality of care and costs. The study evaluated tafemisteness of 2
nurse workforce scenarios focusing on RN tenure (high versus low), the conditional probabilities
of resident transfers from NH to the hospital and associated costs. The study was guided by the
Consolidated Health Economic Evaluation Reporting Standards (CHEERS) statement and
carried out from a single healthcare payer perspective (i.e., the VA). Daten ulkedinalysis
came from the dataset used in Chapter 3. A decision tree was developed to model 3 different
outcomes plausible in NHs. Endpoints examined were 1) dollars per hospitalization avoided, 2)
dollars per hospitalization and death avoided, ardbBars per life saved. Ongay sensitivity
analyses were carried out by varying uncertain baseline parameters such as hospitalization rates

by tenure, mortality rates, and nursing costs.

Results consistently showed that higher RN tenure was a domireaggtacross the 3
models and saved costs. Results were also fairly robust in the sensitivity analyses despite the
variations in the model and uncertainty in the input parameters. By creating working
environments that retain RNs that result in high terNk administrators and policymakers can

improve resident care quality while realizing cost savings.

The findings from this analysis have implications for NH administrators and

policymakers and echo recommendations from previous researchers to fodigatten
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retaining a skilled RN workforce. Whilemay seem more costly to emplayhurse with longer
tenure (i.e., higher wage), my findings show that it ultimately leads to cost savings due to the

additional investments needed to recruit and replacedhieforce in NHs with low tenure.

Strengths and Limitations

Strengths

There were many strengths of this dissertation. First, the systematic review followed an
existing publication guideline and a validated tool was used to assess individual stugy quali
The studies were extensively reviewed by 2 reviewers, discussed among an interdisciplinary
team of researchers trained in geriatrics or infection control, and methodological problems

surrounding current infection prevention interventions in NHs wexalgl identified.

For the quantitative analysis, the strengths included the ability to use a large, longitudinal
dataset that included a comprehensive set of nurse workforce characteristics. This helped to
overcome weaknesses mentioned in previous stad@sas using a craesectional design and
relying on seHreported measures of nurse staffing collected annually at the facility level.

Furthermore, data were analyzed at the unit level, as opposed to the facility level.

Finally, the economic evaluati@iso used a publication guideline to enhance reporting
and clarity of the findings. This evaluation was the first study that attempted to quantify the
financial costs of having a higher RN tenure in NHs asnpact on resident hospitalizations.
While typical economic analyses would need to link multiple secondary databases to generate
the residentsd transition and mortality proba
allowed direct calculation using standardized data collected from multigiedachat belonged

to the same umbrella organization. Furthermore, the VA does not have financial incentives that
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exist in the private sectors; this allows one to study the issue of nurse workforce on resident
hospitalizations without the confoundingparct of Medicare and Medicaid payment incentives

(French, Campbell, & Rubenstein, 2008)

Limitations

This dissertation also has several limitations. First, with the systematic review, only
Englishlanguage articles published in peeviewed journals after 2001 were included.
Howevae, given the dramatic changes in infection prevention and control over the past decade,
the relatively short time horizon can be justified. By including only published papers, publication
bias may exist. However, given that many of the studies reportedigiuificant findings, this is
unlikely. While attempts were made to be comprehensive in the search strategy, because our
selection criteria had a narrow focus, this may have resulted in missing some effective
interventions. Additionally, it is important thote that older adults can reside in settings other
than NHs. Finally, in assessing study quality, all of the individual studies were initially scored
independently and then combined to arrive at an average quality score; in retrospect, quality
assessmérbetween the 2 reviewers should have been an ongoing process and a more systematic

approach to achieve high inteater reliability is recommended to enhance methodological rigor.

The quantitative results also have several limitations. First, a majtatlon is that the
infection composite may not be representative of true NH quality and psychometric testing was
not performed to take into account the weighting of individual factors as done by Gheestz
et al. 2013 Conducting psychometric testing of the composite would have strengthened the
construct validity of the results. However, aggregating infection outcomes as done in my analysis

can be justified because they are commonly occurringraglwvents and running these analyses
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separately with the different infection outcomes did not change my resulbmdSécnay be

premature to make the conclusion that RN and LPN tenure are associated with decreased resident
adverse events. Because datae aggregated at the unit level, there is risk of ecological fallacy

and findings need to be interpreted with caution. However, individual level data was not
accessible for this dissertation, and using a unit level dataset was stronger than uging facili
aggregated data. A third weakness of this analysis was that it was not able to differentiate

between short and long stay NH residents on the units. Becausstalyagsidents are more

likely have postcute care needs, resource use and outcomesahegrfundamentally differ.

Attempts were made to correct for this by controlling for the proportion of residents on the unit

who were expected to have a skerm stay.

Similar to the quantitative results, limitations of the economic analysis aredridate
using a single healthcare payer perspective, and not being able to differentiate betwestayshort
and longstay residents. In addition, the analysis was unable to differentiate potentially avoidable
or medically necessary hospitalizations. The eogo@nalysis also made several plausible
assumptions and did not consider cases in which residents could be discharged to the
community. Using a 1 month time horizon limited the analysis from not considering the utility of
the transition states. Not adijung) for quality of life factors may have limited the analysis
because costs and effectiveness were only reflective of outcomes seen by the healthcare payer

and does not take into account the resident 6s

A shared linitation across two of the Chapters for this dissertation is related to using data
from the VA and therefore may not be generalizable te\WarNHs. However, because the VA
is a major component of the U.S. healthcare delivery system, understanding hqrotceicare

efficiently in this setting is important in itself. Furthermore, changes in the way healthcare is
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delivered within the VA may have major potential to influence the delivery of healthcare within

other governmensponsored programs and the privegetor.

Some differences in the VA and nd settings have been noted in areas of nurse
workforce, and resident profiles. In general, VA nurse staffing levels and tenure levels are high
compared to the private sector and therefore marginal impactmjehian tenure could be
different in noRVA NHs. Selection bias of residents represented in VA NHs may vary

depending on the facility referral patterns to private sector facilities fortemgcare.

Although differences exist between the VA and theegallNH setting, there are also
many similarities (e.g., increasing elderly population, persistent problems with quality of care)
and therefore these results may inform other facilities throughout the U.S. healthcare delivery

system(National Commission of VA Nursing, 2004)

Future Directions for Research

Despite the several limitations, focusing on retaining a skilled nurse workforce to reduce
infection related adverse events and hadigations appear to present an opportunity to ivgro
the quality of care in NHg=irst, conducting infection prevention intervention studies with
increased methodological clarity and quality is recommended. Understanding how these
interventions can be pped to other clinical practice settings is important to further expand the

NH infection prevention evidence.

Second, the influence of decreased resident infections should be explored in other
practice settings. While this dissertation only focused os Biitl especially those owned and
operated within the VA, further research with AéA residents and nurses is recommended.

Furthermore, longerm care services currently provided to the elderly extend beyond
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institutionalized settings. Home healthcarensraereasingly growing segment of nursing service
utilization among older adults after hospitalizat{&pector, Mutter, Owen& Limcangco,

2012. Research examining workforce characteristics, quality outcomes and following transitions
of individuals toand from these settings would be beneficial to enhance geriatric nursing

science.

Third, using other modeling techniques using a longer time horizon for the economic
evaluation is recommended. In my analysis resident transitions were not considered as a
recursive event. Compared to a decision tree where there is a finite time horizon and transitions
can only occur once, future research should consider using a Markov simulation model allows
residents to transition through the model more than once. Thisnonagde a more realistic

picture of the costs and effects associated with different workforce profiles.

Finally, future analyses could use individual level resident data to more accurately
capture the relationship between nurse workforce characteristicesident infections. If
individual data are used, other analytic methods such as survival analyses can be further explored
to estimate the individual resident s time to

hospitalization.

Summary of Practice Recormendations

Based on the findings of this dissertation, it is imperative that NHs are provided with
support and resources to retain their RN workforce to decrease unnecessary hospitalizations and
healthcare spending. By increasing the amount of time Riysrstheir jobs (i.e., increasing RN
retention), providers could reduce costs of advertising, recruiting, hiring and training new RNs.

Previous studies have found that lower staffing levels were associated with higher turnover rates

95



(Castle & Engberg, 2006; Donoghue & Castle, 200Rerefore, to prevent additional turnover,
NH administrators should maintain adequate staffing levels and consider investing their costs
savings from replacing RNs. Investing in sugpergeriatric training as suggested previously
(Maas, Specht, Buckwalter, Gittler, & Bechen, 2008) help existing nurses to feel more

supported in their current work environment and may also help increasoreten

Summary of Policy Recommendations

Financial incentives to reduce resident adverse outcomes have been implemented by
providing additional payments to NHs that achieve high performance by improving resident
outcomegCMS, 2011) Under the NH Value Based Purchasing Demonstration, nursiiiig sta
turnover, select resident quality indicators (i.e., pressure ulcers and catheter use), and avoidable
hospitalizations were among the measures for which NH performance was evaluated. While
more research is necessary to determine this relationship eftearge, resident infections and
hospitalizations in noiVA settings, findings from this dissertation support policy initiatives to
publicly report nurse workfae stability ratesGDPH, 2012) on publicly available sources such

as Nursing Home Compare.

Conclusion

Improving the quality of care in NHs requires a mtditeted approach. Retaining a
skilled nurse workforce is necessary; however it alone is not a sufficient condition for positively
affecting care in NHs. Because NHs have traditionally fattsavily on compliance with
regulatory standards, improving quality through better resident outcomes may not have been as
important as it is today. While many factors influence the quality of care provided to residents in
NHSs, this dissertation emphasizesv a skilled nurse workforce plays a critical role in the
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structural element influencing NH care quality. Higher quality interventions to prevent infections
and reducing hospital transfers through nurse retention may be one way to enhance quality of

carein NHs and lower costs.
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Appendix A. MDS 2.0 Resident Assessment Form

Numeric Identifier.

MINIMUM DATA SET (MDS) — VERSION 2.0
FOR NURSING HOME RESIDENT ASSESSMENT AND CARE SCREENING

BASIC ASSESSMENTTRACKING FORM

SECTION AA. IDENTIFICATION INFORMATION

@ = Key items for computerized resident tracking

[]=when box blank, must enter number or letter =When letter in box, check if condition applies

1.] RESIDENT 9 Jsignatures of Persons who Completed a Portion of the Accompanying Assessment of]
NAME® Tracking Form
a. (First) b. Middle Initial) . (Last) d. (Jr/Sr) | certify that the accompanying information accurately reflects resident assessment or tracking|
5| GENDER® information for this resident and that | collected or coordinated collection of this information on the|
i 1.Male 2.Female | dates speclﬁed To the best of my knowledge, this information was collected in accordance with
3. [BIRTHDA Medicare and Medicaid requirements. | understand that this information is used as a|
. I I | _| | |_| I | | | basis for ensuring that residents receive appropriate and quality care, and as a basis for payment|
from federal funds. | further understand that payment of such federal funds and continued partici-
Month Day Year pation in the government-funded health care programs is conditioned on the accuracy and truthful-
3. RACE/® |1.American Indian/Alaskan Native 4. Hispanic ness of this information, and that | may be personally subject to or may subject my organization to
ETHNICITY 2' Asian/Pacific Islander 5' White, not of substantial criminal, civil, and/or administrative penalties for submitting false information. | alsol
3. Black. not of Hispanic oigin . HisE;nic oigin certify that | am authorized to submit this information by this facility on its behalf.
5. s Esgl%k_::va a. Social Security Number Signature and Title Sections Date
mo AL =[] | ][] :
'\I\‘IEII:\)IIgEAggﬁ b. Medicare number (or comparable railroad insurance number) i
bonmearmog) | | | 1 [ [ T [T 1 [T[] >
non med. no.] =
6. FACILITY [a.StateNo. "
PROVIDER d
NO® l
e.
b. Federal No. | T.
7.| MEDICAID
NO.[““if g
pending, “N"
ifnota h.
Medicaid, =
recipient© i.
8.| REASONS [[Note—Other codes do not apply to this form] i
_ |a. Prlmary reason for assessment
Aﬁz?ls.rs . Admission assessment (required by day 14) k.
2. Annual assessment
3. Significant change in status assessment [B
4. Significant correction of prior full assessment
5. Quarterly review assessment
10. Significant correction of prior quarterly assessment
0. NONE OF ABOVE
b. Codes for assessments required for Medicare PPS or the State
1. Medicare 5 day assessment
2 Maedicare 30 day assessment
3. Medicare 60 day assessment
4. Medicare 90 day assessment
5. i T iSSic
6. Other state required assessment
7. Medicare 14 day assessment
8. OtherMedicare required assessment
GENERAL INSTRUCTIONS
this ir 1 for with all full and quarterly assessments
(A dmission, Annual, Significant Change, State or ji required or

Quarterly Reviews, efc.)

MDS 2.0 September, 2000
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Resident

Numeric Identifier,

MINIMUM DATA SET (MDS) — VERSION 2.0
FOR NURSING HOME RESIDENT ASSESSMENT AND CARE SCREENING

BACKGROUND (FACE SHEET) INFORMATION AT ADMISSION

SECTION AB. DEMOGRAPHIC INFORMATION

SECTION AC. CUSTOMARY ROUTINE

1 C%%TL?TIIV:?;Y (Check all that apply. If all information UNKNOWN, check fast box only)
(inyear prior CYCLE OF DAILY EVENTS
tag;s;)F Stays up late at night (e.g., after 9 pm) 2
,:3,‘5,:’"59 Naps regularly during day (at least 1 hour) b:
han;:,;’_r"ye ¥ coes out 1+ days a week =
CZTwmgg%” Stays busy with hobbies, reading, or fixed daily routine d
mmgga” ‘Spends most of time alone or watching TV 8.
",,‘f,’s,,',’;)g Moves independently indoors (with appliances, if used) f.
Use oftobacco products at least daily g.
NONE OF ABOVE b
EATING PATTERNS
Distinct food preferences i.
Eats between meals all or most days
Use of alcoholic beverage(s) at least weekly k.
NONE OF ABOVE 1.
ADL PATTERNS
In bedclothes much of day m.
Wakens to toilet all or most nights n.
Hasirregular bowel movement pattern 0.
Showers for bathing e |
Bathing in PM q
NONE OF ABOVE r
INVOLVEMENT PATTERNS
Daily contactwith relatives/close friends IS_
Usually attends church, temple, synagogue (etc.) t.
Finds strength in faith u.
Daily animal companion/presence V.
Involved in group activities w.
NONE OF ABOVE X.
UNKNOWN—Resident/family unable to provide information "
SECTION AD. FACE SHEET SIGNATURES
SIGNATURES OF PERSONS COMPLETING FACE SHEET:
a. Signature of RN Assessment Coordinator Date

| certify that the accompanying information accurately reflects resident assessment or tracking
information for this resident and that | collected or coordinated collection of this information on the
dates specified. To the best of my knowledge, this information was collected in accordance with

1. DATEOF | Date the stay began. Note — Does notinclude readmission if record was
ENTRY closed at time of temporary discharge to hospital efc. In such cases, use prior
admission date
Month Day Year
2.| ADMITTED |1.Private home/apt. with no home health services
FROM 2. Private home/apt. with home health services
(AT ENTRY) (3.Board and care/assisted living/group home
4. Nursing home
5. Acute care hospital
6. Psychiatric hospital, MR/DD facility
7. Rehabilitation hospital
8. Other
3. LIVED [0 No
ALONE
(PRIORTO [1-Yes
ENTRY) |2.In other facility
[ 4.|2IP CODE OF
PRIOR
PRIMARY
| RESIDENCE
5.| RESIDEN- |(Check alf settings resident lived in during 5 years prior to date of
TIAL entry given in item ABT above)
HISTORY Pri i il
5YEARS |Prior stay at this nursing home -
PRIOR TO i i
ENTRY Stay in other nursing home "
Other residential facilty—board and care home, assisted living, group
home c.
MH/psychiatric setting d
MR/DD setting -
NONE OF ABOVE f.
6.| LIFETIME
OCCUPA-
TION(S)
[Put */*
between two
loccupations]
7.| EDUCATION [ 1.Noschooling 5.Technical or trade school
(Highest |2.8th gadefless 6. Some college
Leve! 3.9-11 grades 7.Bachelor's degee
Completed) |4.High school 8.Graduate degree
8. | LANGUAGE |(Code for correct response)
a. Primary Language
0. English 1. Spanish 2.French 3.Other
b.Ifother,specifyl | | | | | | I | |
9.| MENTAL |Does residents RECORD indicate any history of mental retardation,
HEALTH  |mental illness, or developmental disability problem?
HISTORY [0.No Yes
10.[{CONDITIONS |(Check alf conditions that are related to MR/DD status thatwere
RELATED TO | manifested before age 22, and are likely to continue indefinitely)
SNTTX’PUDS Not applicable—no MR/DD (Skip to AB11) &
MR/DD with organic condition
Down's syndrome b.
Autism s
Epilepsy d
Other organic condition related to MR/DD e.
MR/DD with no organic condition £
1. DATE
BACK-
gare | [T 1-[T-[T11]
INFORMA-
TION Month Day Year
COMPLETED

applicable Medicare and Medicaid requirements. | understand that this information is used as a
basis for ensuring that residents receive appropriate and quality care, and as a basis for payment
from federal funds. | further understand that payment of such federal funds and continued partici-
pation in the govemment-funded health care programs is conditioned on the accuracy and truthful-
ness of this information, and that | may be personally subject to or may subject my organization to
substantial criminal, civil, and/or administrative penalties for submitting false information. | also
certify that | am authorized to submit this information by this facility on its behalf.

|:| =When box blank, must enter number or letter =When letter in box, check if condition applies
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Resident

Numeric Identifier
MINIMUM DATA SET (MDS) — VERSION 2.0

FOR NURSING HOME RESIDENT ASSESSMENT AND CARE SCREENING

FULL ASSESSMENT FORM

(Status in last 7 days, unless other time frame indicated)

SECTION A. IDENTIFICATION AND BACKGROUND INFORMATION [ 3] MEMORY/ |(Check all thatresident was normally able fo recall during
RECALL |last7 days)
1.| RESIDENT
NANE ABILITY  |Currentseason a
That he/she is in a nursing home
a. (First) b. (Middle Initial) c. (Last) d. (J/Sr) Location of own room |,
2. ROOM Staffnames/faces c NONE OF ABOVE are recalled
NUMBER D:':D:l 4.| COGNITIVE |(Made decisions regarding tasks of daily life)
SKILLS FOR
3. ASSESS- i i DAILY 0. INDEPENDENT—decisions consistent/reasonable
Nenr |- Lastday ofMDS observation period DECISION- |1, MODIFIED INDEPENDENCE—some difficulty in new situations
wied [ [ - [ -1 [1] e |5
DATE 2. MODERATELY IMPAIRED—decisions poor; cues/supervision
Month Day Year required
» . 3. SEVERELY IMPAIRED—never/rarely made decisions
b. Original (0) or comrected copy of form (enter number of correction) 5. |INDICATORS [(Code for behavior in the 1ast 7 day’s,) [Note: Accurale assessment
4a.| DATEOF [Date of reentry from most recent temporary discharge to a hospital in OF requires conversations with staff and family who have direct knowledge
REENTRY |last 90 days (or since last assessment or admission if less than 90 days) DELIRIUM— |of resident’s behavior over this time].
nggglc 0. Behavior not present
- L DERED |1- Behavior present notof recent onset
THINKING/ 2. Behavior present, over last 7 days appears different from resident's usual
Month Day Year AWARENESS! functioning (e.g., new onset or worsening)
5. MARITAL [1.Nevermarried 3. Widowed 5. Divorced a.EASILY DISTRACTED—(e.g,, difficulty paying attention; gets
STATUS [2.Married 4. Separated sidetracked)
6.| MEDICAL b.PERIODS OF ALTERED PERCEPTION OR AWARENESS OF
RECORD | | | | I | | | | | | | | SURROUNDINGS—e.g., moves lips or talks to someone not
present; believes he/she is somewhere else; confuses night and
7.| CURRENT |(Biling Office to indicate; check all that apply infast 30 days) | day)
PAYMENT - : i ¢. EPISODES OF DISORGANIZED SPEECH—(e.g., speech is
SOURCES |Medicaid per diem % VA per diem f. incoherent, nonsensical, irrelevant, or rambling from subjectto
FORN.H. i ) ' ; subject; loses train of thought)
STAY Medicare per diem Self or family pays for full per diem
LI . i o X d.PERIODS OF RESTLESSNESS—(e.g., fidgeting or picking at skin,
Medicare ancillary Medicaid resident liability or Medicare clothing, napkins, etc; frequent position changes; repetitive physical
part A c. co-payment h movements or calling out)
Medicareancilary | E’gva‘er:‘":n'gme perdiem (including |, e. PERIODS OF LETHARGY—(e.g, sluggishness;staring into space;
part B - paymen difficutt to arouse; littie body movement)
CHANPLS perdiein: Je: Otierperdim 2 f. MENTAL FUNCTION VARIES OVER THE COURSE OF THE
8. REASONS |a. Prlmary reason for assessment DAY—(e.g., sometimes better, sometimes worse; behaviors
Ast%gs 2- xmislsmﬂ ESSESSTe"t (required by day 14) sometimes present, sometimes not)
- . Annual assessmen = oo n =
A8 4 6.| CHANGE IN |Resident's cognitive status, skills, or abilities have changed as
MENT 3. S!gn!ﬁcant change_ in status assessment COGNITIVE |[comparedto status of 90 days ago (or since last assessment ifless
4. Significant correction of prior full assessment STATUS _ |than 90 days)
[Note—Ifthis| 5. Quarterlyreview assessment 0. No chany o 1. improved B Belerioraiod
is adischarge| 6. Discharged—return notanticipated - = 0D s
orreentry 7. Discharged—return anticipated
assessment, | 8. Discharged prior to completing initial assessment SECTION C. COMMUNICATION/HEARING PATTERNS
only alimited| 9. Reentry - - -
subset of 10. Significant correction of prior quarterly assessment 1| HEARING [(With hearing appliance, if used)
MDSs :’;zms 0. NONE OF ABOVE (1) Z?\f‘\l/@l i ,z\ gﬁ%%gfg_ﬁ ormal talk, TV, phone
needbe . . when notin quiet setting
completed] [P Codes for s required for ePPSorthe Stale 2.HEARS IN SPECIAL SITUATIONS ONLY—speaker has to adjust
;' %E$car 9 gggy assessment " tonal quality and speak distinctly
. VBCICRISIoL OetySSaSSHe 3. HIGHLY IMPAIREDfabsence of useful hearing
3. Medicare 60 day assessment =
4. Medicare 90 day assessment 2.| COMMUNI- |(Check alf that apply during fast 7 days)
5. Medicare readmission/return assessment CATION  [earing aid, present and used A
6. Other state required assessment DEVICES/ e s i b:
7. Medicare 14 day assessment TECH- earing aid, present and notused regularly
8. OtherMedicare required assessment NIQUES (Otherreceptive comm.techniques used (e.g, lip reading) c.
9.| RESPONSI- |(Check alf that apply) Durable power attorney/financial d NONE OF ABOVE d.
BILITY L egal guardian ) ) - 3.| MODES OF [(Check all used by resident to make needs knowr) .
LEGAL a Family member responsible e EEXPRESSION Sianshesturesh d
GUARDIAN |Otherlegal oversight : Speech Ignsgesiuresisounds d.
b. Patient responsible for self £ a 7 o
Durable power of Witing messagesto Communication board ..
attorney/healthcare  |¢ NONE OF ABOVE g express or clarify needs |p.
10.| ADVANCED |(For those items with supporting documentation in the medical - I —— Other f.
DIRECTIVES | ‘.’—‘C_Of d f;‘hec;( all that apply) ) . or Braille 9 guag NONE OF ABOVE g
Living will a. Feeding restrictions f. 4.| MAKING |(Expressinginformation conx‘ent—hawever able)
Do not resuscitate b. Medication restrictions 5 SELF 0.UNDERSTOOD
Do nothospitalize | o - g’{,gg%' 1.USUAL LY UNDERSTOOD—difficulty finding words or finishing
Organ donation Othertreatment restrictions h thoughts
d 2. SOMETIMES UNDERSTOOD—ability is limited to making concrete
Autopsy request e. NONE OF ABOVE i requests
3. RARELY/NEVER UNDERSTOOD
5.| SPEECH |(Code for speech in the la: ays)
SECTION B. COGNITIVE PATTERNS CLARITY |0 c1EAR SPEECH—distinct, intelligible words
1. UNCLEAR SPEECH—slurred, mumbled words
1.| COMATOSE (Perststent vegetative state/no discernible consciousness) 2.NO SPEECH—absence of spoken words
0.No 1.Yes (If yes, skip to Section G) 6.| ABILITYTO |(Understanding verbalinformation content—however able)
2.| MEMORY [(Recall of what was learned or known) Us':llgﬁg- 0. UNDERSTANDS )
a. Short-term memory OK—seems/appearsto recall after 5 minutes OTHERs |1- YSUALLY UNDERSTANDS—may miss some partintent of
0.Memory OK 1.Memory problem message i
2. SOMETIMES UNDERSTANDS—responds adequately to simple,
b. Long-term memory OK—seems/appears to recall long past direct communication
0.Memory OK 1.Memory problem 3. RARELY/NEVER UNDERSTANDS
7.| CHANGE IN |Resident's ability to express, understand, or hear information has
COMMUNI- |changed as compared to status of 90 days ago (or since last
CATION/ |assessmentiflessthan 90 days)
HEARING |0.Nochange 1. Improved 2. Deteriorated

[]=When boxblank, must enter number or letter =WAhen letter in box, check if condition applies
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Resident

SECTION D. VISION PATTERNS

1. VISION (Abiltty to see in adequate light and with glasses if used)
0. ADEQUATE—sees fine detail, including regular print in
newspapershbooks
1. IMPAIRED—sees large print, but not regular print in newspapers/
books
2. MODERATELY IMPAIR ED—limited vision; not able to see
newspaper headlines, butcan identify objects
3. HIGHLY IMPAIRE D—object identification in question, but eyes
appear to follow objects
4. SEVERELY M/IFWRED—no vision or sees only light, colors, or
shapes; eyes do not appear to follow objects
2. VISUAL |Side vision problems—decreased peripheral vision (e.g., leaves food
LIMITATIONS/|on one side of tray, difficulty traveling, bumps into people and objects,
PIFFICULTIES{ misjudges placement of chair when seating selfy
Experiences any of following: sees halos or rings around lights; sees
flashes of light; sees "curtains" over eyes b.
NONE OF ABOVE &
3.| VISUAL |Glasses;contactlenses; magnifyingglass
JAPPLIANCES|0. No 1.Yes
SECTION E. MOOD AND BEHAVIOR PATTERNS
1.|INDICATORS | (Code for indicators observed in fast 30 days, irrespective of the
OF assumed cause)
DEPRES- |0 Indicator not exhibited in last 30 days
SION, 1. Indicator of this type exhibited up to five days a week
ANXIETY 2. Indicator of this 6, 7 d
SAD MOOD |VERBAL EXPRESSIONS h. Repetitive health
OF DISTRESS complaints—e.g.,
) 5 persistently seeks medical
a s;z‘::gtm:’:g" egﬁg\‘;’emg attention, obsessive concern
., i cti
matters; Would rather be Winbody finctions
dead; What's the use; i. Repetitive anxious
Regrets having lived so complaints/concerns (non-
long; Letme die" health related) e.g.,
i . persistently seeks attention/
b. Repetitive questions—e.g., reassurance regarding
Wg.ere do!lgo;Whatdo | schedules, meals, laundry,
dos clothing, relationship issues
C. Repetitive verbalizations— SLEEP-CYCLE ISSUES
F%&;ﬂg}g:ﬁ.)ﬁ’ r help, J- Unpleasant mood in morning
k. Insomnia/change in usual
d. Persistent anger with self or|
others—e.g., easily sleeppaitern
annoyed, anger at SAD, APATHETIC, ANXIOUS
placementin nursing home;| APPEARANCE
anger at care received
. . I. Sad, pained, worried facial
. Selfdeprecation—e.g., "/ expressions—e.g., furrowed
amnothing; | am of no use brows
Danyong m. Crying, tearfulness
f. Expressions ofwhat = 2
appear to be unrealistic n. Repetltwetphyslcal .
fears—e.g., fear of being hmovemgn S—e.g., pacing,
abandoned, leftalone, andwringing, restiessness,
being with others fidgeting, picking
g. Recurrent statements that LOSSOF INTEREST
something terrible is about 0. Withdrawal from activities of
to happen—e.g., believes interest—e.g., nointerestin
he or she is about to die, long standing activities or
have a heart attack beingwith family/friends
p- Reducedsocial interaction
2. MOOD One or more indicators of depressed, sad or anxious mood were
PERSIS- |not easily altered by attempts to "cheer up”, console, or reassure
TENCE |theresident over last 7 days
0. No mood 1. Indicators present, 2. Indicators present,
indicators easily altered not easily altered
3.| CHANGE [Resident's mood status has changed as compared to status of 90
IN MOOD [days ago (or since last assessment if less than 90 days)
0. No change 1.Improved 2. Deteriorated
4. BEHAVIORAL|(A) Behavioral symptom frequency infast 7 days
SYMPTOMS | 0. Behavior not exhibited in last 7 days
1. Behavior ofthis type occurred 1 to 3 days in last 7 days
2. Behavior of this type occurred 4 to 6 days, but less than daily
3. Behavior ofthis type occurred daily
(B) Behavioral symptom alterability in last 7 days
0. Behavior not present OR behavior was easily altered
1. Behavior was not easily altered (R) (B)
a. WANDERING (moved with no rational purpose, seemingly
oblivious to needs or safety)
b. VERBALLY ABUSIVE BEHAVIORAL SYMPTOMS (others
were threatened, screamed at, cursed at)
¢. PHYSICALLY ABUSIVE BEHAVIORAL SYMPTOMS (others
were hit, shoved, scratched, sexually abused)
d. SOCIALLY INAPPROPRIATE/DISRUPTIVE BEHAVIORAL
SYMPTOMS (made disruptive sounds, noisiness, screaming,
self-abusive acts, sexual behavior or disrobing in public,
smearedithrew food/feces, hoarding, rummaged through others'
belongings)
€. RESISTS CARE (resisted taking medications/ injections, ADL
assistance, or eating)
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5.| CHANGE IN |Resident's behavior status has changed as comparedto status of 90
EHAVIORAL|days ago (or since last assessment if less than 90 days)
SYNMPTOMS |0. No change 1. Improved 2. Deteriorated
SECTION F. PSYCHOSOCIALWELL-BEING
1.| SENSE OF |At ease interacting with others a
INITIATIVE/ [ At ease doing planned or structured activities b.
INVOLVE- . L L
NENT At ease doing selfinitiated activities c
Establishes own goals d.
Pursues involvementin life of facility (e.g., makeskeeps friends;
involved in group activities; responds positively to new activities;
ists at religious serwces)
Accepts invitations into most group activities f
NONE OF ABOVE g
2. |UNSETTLED |Covert/open conflict with or repeated criticism of staff a.
RELATION- Unhappy with roommate b.
SHIPS Unhappy with residents other than roommate c
Openly expresses conflict/anger with family/ffriends d.
Absence of personal contact with familyfriends e.
Recent loss of close family memberffriend If.
Does not adjust easily to change in routines g
NONE OF ABOVE h.
3.|PAST ROLES|Strong identification with past roles and life status i
Expresses sadness/anger/empty feeling over lost roles/status .
Resident perceives that daily routine (customary routine, activities) is -
very different from prior pattern in the community c
NONE OF ABOVE d

SECTION G. PHYSICAL FUNCTIONING AND STRUCTURAL PROBLEMS

-

.| (R) ADL SELF-PERFORMANCE—(Code for resident's PERFORMANCE OVERALL
SHIFTS during last 7 days—~Not including setup)

INDEPENDEN T—No help or oversight —OR— Help/oversight provided only 1 or 2 times

0.
during last

4.
8.

1. SUPERVISION—Oversight, encouragement or cueing provided 3 or more times during
last7 days —OR— Supervision (3 or more times) plus physical assistance provided only
1 or 2times during last 7 days

LIMITED ASSISTANCE—Resident highly involved in activity; received physical help in

guided maneuvering of limbs or other nonweight bearing assistance 3 or more times —
OR—More help provided only 1 or 2times during last 7 days

EXTENSIVE ASSISTANCE—While resident performed part of activity, over last 7-day
period, help of following type(s) provided 3 or more times:

—Weight-bearing support

— Full staff performance during part (butnot all) of last 7 days

TOTAL DEPENDENCE—Full staff performance of activity during entire 7 days

ACTIMITY DIDNOT OCCUR during entire 7 days

7 days

(B) ADL SUPPORT PROVIDED—(Code for MOST SUPPORT PROVIDED
OVER ALL SHIFTS during fast 7 days; code regardless of resident's self-
performance classification)

No setup or physical help from staff
Setup help only
One person physical assist

8. ADL activity itself did not
Two+ persons physical assist

occur during entire 7 days

wN=O

=
@

RF

SELF-PE
SUPPORT

BED
MOBILITY

How resident moves to and from lying position, turns side to side,
and positions body while in bed

T

TRANSFER

How resident moves between surfaces—to/from:bed, chair,
wheelchair, standing position (EXCLUDE to/from bath#toilet)

[

WALK IN
ROOM

How resident walks between locations in his/her room

o

WALK IN
CORRIDOR

How resident walks in corridor on unit

[

LOCOMO-
TION
ONUNIT

How resident moves between locations in hisher room and
adjacent corridor on same floor. Ifin wheelchair, self-sufficiency
once in chair

™

LOCOMO-
TION
OFF UNIT

How resident moves to and returns from off unit locations (e.g.,
areas set aside for dining, activities, or treatments). If facility has
only one floor, how resident moves to and from distant areas on
the floor. If in wheelchair, self-sufficiency once in chair

@

DRESSING

How resident puts on, fastens, and takes offall items of street
clothing, including donning/removing prosthesis

=

EATING

How resident eats and drinks (regardless of skill). Includes intake of
nourishment by other means (e.g., tube feding, total parenteral
nutrition)

TOILETUSE

How resident uses the toilet room (or commode, bedpan, urinal);
transfer on/offtoilet, cleanses, changes pad, manages ostomy or
catheter, adjusts clothes

=

PERSONAL
HYGIENE

How resident maintains personal hygiene, including combing hair,
brushing teeth, shaving, applying makeup, washing/drying face,
hands, and perineum (EXCLUDE baths and showers)

=
:
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2.| BATHING [How resident takes full-body bath/shower, sponge bath, and 3.[APPLIANCES|Any scheduledtolleting plan | Did not use toilet room/
transfers infout of tub/shower (EXCLUDE washing of back and hair.) AND 5 - commode/urinal f.
Code formost dependent in self performance and support. A B PROGRAMS Bladder retraining program .
(A) BATHING SELF-PERFORMANCE codes appear below A _(B) e R Pads/briefs used g
0. Independent—No help provided ] <. Enemasifrrigation h:
1. Supervision—Oversight help only Indwelling catheter d Ostomy present i.
2. Physical help limited to transfer only Intermittent catheter &, NONE OF ABOVE j.
3. Physical help in part of bathing activity 4.| CHANGE IN | Resident's urinary continence has changed as compared to status of
4. Total dependence Uglol\:“ATRIY 90 days ago (or since last assessment ifless than 90 days)
. Activity itself did not occur during entire 7 days NENCE |0.Nochange 1.Improved 2. Deteriorated
(Bathing support codes are as defined in ftem 1, code B above)
3. TESTFOR |[(Code for ability during test in the last 7 days) SECTION |. DISEASE DIAGNOSES
BALANCE 5 Maintained position as required in test Check only those diseases that have a relationship to current ADL status, cognitive status,
s 1. Unsteady, but able to rebalance selfwithout physical support mood and behavior status, medical treatments, nursing monitoring, or risk of death. (Do not list
(seetraining (> pgpja| physical support during test; inactive diagnoses)
manual) or stands (sits) but does not follow directions for test 1.| DISEASES |(ff none apply, CHECK the NONE OF ABOVE box)
3. Not able to attempt test without physical help Hemiolegia/Henmi .
a. Balance while standing ﬁu?gl%lguglEIETABOLICI - Me’;'pl egll emiparesis v
b. Balance while sitting—position, trunk control X ) P. Y |p|e SAC oSS L
4.[FUNCTIONAL|(Code for fimitations during fast 7 days that interfered with daily functions or Disbetes melins a arapiega; | x
LIMITATION |piaced resident at risk of injury) Hyperthyroidism b. Parkinson's disease y.
IN RANGE OF|(A) RANGE OF MOTION (B) VOLUNTARY MOVEMENT idi Quadriplegia
MOTION 0. No limitation 0. Noloss Hypotymodisn < s z
" |1, Limitation on one side 1. Partalloss HEARTICRCULATION [ Seieure disorder aa
(see training |2. Limitation on both sides 2. Fullloss (A B) Arteriosclerotic heart disease Transientischemic attack (TIA) (pp
manual)  [a Neck ASHD) a N
i Traumatic brain injury cc.
b. Arm—Including shoulder or elbow Cardiac dysrhythmias e PSYCHIATRIC/MIOOD -
¢. Hand—Including wrist or fingers Congestive heart failure £ Anxiety disorder ™
d. Leg—Including hiporknee Deep vein thrombosis g Depression
e ; . ee
e. Foot: llnlclu}ztlng ankle or toes Hypertension h Manic depression (ipolar
f. Other limitation or loss Hypotension i disease) .
5.| MODES OF |(Check all that apply during fast 7 days) - Peripheral vascular disease  |j Schizophrenia ag
LO_I(_:ngIO- Canefwalker/crutch a. Wheelchair primary mode of 5 COther cardiovascular disease |k, PULMONARY
Wheeled self b locomotion : wuscuLosketeTal [ asthma
Other person wheeled c. NONE OF ABOVE e. Arthritis . Emphysema/COPD li. |
6.| MODES OF |(Check all that apply during last 7 days) - Hip fracture m SENSORY
TRANSFER b ifast all or most oftime L Lited mechanically ! Missing limb (e.g., amputation)| n. Cataracts li
Bed rails used for bed mobility Transfer aid (e.g., slide board, [OStRoparasis o. Diabetic retinopathy Kk
ortransfer b. trapeze, cane, walker, brace) |e. Pathological bone fracture i Glaucoma I
Lited manually e |noneoFasove f. :E: ROLO Gd!CA'- h Macular degeneration mm.
7. TASK Some or all of ADL activities were broken into subtasks during last 7 - 2 elr.ners ISense g OTHE_R -
SEGMENTA- | days so that resident could perform them Aphasia r Allergies nn,
TION 0.No 1.Yes Cerebral palsy s Anemia pos
8| ADL [Residentbelieves hefshe is capable ofincreased independence in at Corebrovascular accident M - o0 P
IFUNCTIONAL|least some ADLs a. (stroke) .
REHABILITA-| . . i . . t. Renal failure lag. |
TION Direct care staffbelieve resident is capable ofincreased independence |, Dementia other than NONE OF ABOVE f
POTENTIAL |[in atleast some ADLs Alzheimer's disease u
Resident able to perform tasks/activity but is very slow c. 2. | INFECTIONS |(/f none apply, CHECK the NONE OF ABOVE box)
Difference in ADL Self-Performance or ADL Support, comparing Antibiotic resistant infection Septicemia
mornings to evenings d (e.g., Methicillin resistant a Sexually transmitted diseases |,
NONE OF ABOVE s staph) Tuberculosis y
9.| CHANGE IN | Resident's ADL selfperformance status has changed as compared Clostricium dificile (c. diff) |2 Urinary tract infection in last 30 -
ADL to status of 90 days ago (or since last assessment if less than 90 Conjunctivitis c. days I
FUNCTION |days) HN infecti iti
0. No change 1.Improved 2. Deteriorated Kiecien d Viral hepatitis K.
Pneumonia e. Woundinfection 1
SECTION H. CONTINENCE IN LAST 14 DAYS Respiratory infection £ NONE OF ABOVE m
1.|CONTINENCE SELF-CONTROL CATEGORIES 3.| OTHER
(Code for resident’s PERFORMANCE OVER ALL SHIFTS) CURRENT |? Ll | le] |
OR MORE
0. CONTINENT—Complete control fincludes use of indwelling urinary catheter or ostomy DETAILED B L1 | le] |
device that does not leak urine or stooff DIAGNOSES |¢ L L | lel |
. : : AND ICD-9
1. USUALLY CONTINENT—BLADDER, incontinent episodes once a week or less; coDes  |¢ Ll 1 lel |
BOWEL, less than weekly TR
e 2
2. OCCASIONALLY INCONTINENT—BLADDER, 2 or more times a week but not daily;
BOWEL, once a week % SECTION J. HEALTH CONDITIONS
3. FREQUENTLY INCONTINENT—BLADDER, tended to be incontinent daily, but some 1.| PROBLEM _|(Check all problems presentin last 7 days unless other time fame is
if)- ; CONDITIONS |indicated)
control present (e.g., on day shift); BOWEL, 2-3 times a week i 5
INDICATORS OF FLUID Dizziness/vertigo £
4. INCONTINENT—Had inadequate control BLADDER, multiple daily episodes; STATUS Edema a
BOWEL, all (or almost all) of the time . . Fe
a.[ BOWEL |Control ofbowel movement, with appliance or bowel continence Weighf gain.or o= of 3 or ver b
CONTI- |programs ifemployed ;r'g:’:dpounds withina 7 ey Hallcinations i.
NENCE - ' Internal bleeding
b.| BLADDER |Control of urinary bladder function (if dribbles, volume insufficient to Inability to lie fiat due to Recurrent lung aspirations in
CONTI-  |soak through underpants), with appliances (e.g., foley) or continence shortness ofbreath last 90 days
NENCE program'g '_f err.|ployed . Dehydrated; output exceeds Shornessotbreaii
2.| BOWEL |Bowelelimination pattern Diarrhea c. input v
ELIMINATION | regular—at least one Eocalimpad e it S dRET Syncope (fainting)
ecal impaction ; i
PATTERN | movement every three days P L consume all/almostall liquids Unst.e'ady gait
Constipation b, NONE OF ABOVE & provided during last 3 days Vomiting
OTHER NONE OF ABOVE
MDS 2.0 September, 2000 Delusions
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SECTION M. SKIN CONDITION
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2. PAIN (Code the highest level of pain present in the last 7 days) 1.| uLcers [(Recordthe number of ulcers at each ulcer stage—regardless of 52
SYMPTOMS la. FREQUENCY with which b.INTENSITY of pain cause. Ifnone present at a stage, record “0" (zero). Code all that apply -g g
resident complains or : 4 Mild5ai (Dueto any |during fast 7 days. Code 9 =9 or more)) [Requires full body exam.] | 5 §
shows evidence of pain PR . cause) _ _ _ _ =8
; " 2. Moderate pain a. Stage 1. A persistent area of skin redness (without a break in the
0. No pain (skip to JH) 3. Times when painis skin) that does not disappear when pressure is relieved.
1. Pain less than daily horrible or excruciating b. Stage 2. A partial thickness loss of skin layers that presents
2. Pain daily clinically as an abrasion, blister, or shallow crater.
3.| PAINSITE |(fpainpresent check all sites that apply in fast 7 days) c. Stage 3. A full thickness of skin is lost, exposing the subcutaneous
Back pain a Incisional pain £. tissues - presents as a deep crater with or without
Bone pain b. Joint pain (other than hip) M underminiog agjacentlissie.
. . ’ S A : - d. Stage 4. A full thickness of skin and subcutancous tissue is lost,
(a:cr:i(\é/?ttig:m while doing usual L fnzzglses)ue pain (e.g., lesion, exposing muscle or bone.
i 2.| TYPEOF |(Foreach type ofuicer, code for the highest stage in the fast 7 days
Headache d. Stomach pain i ULCER using scale in tem M1—i.e., O=none;stages 1,2 3 4)
Hip pain < Other i a. Pressure ulcer—any lesion caused by pressure resulting in damage
4.| ACCIDENTS |(Check alf that apply) of underlying tissue
Fellimpast 30days _ Hip fracturein !ast 180days |e. b. Stasis ulcer—open lesion caused by poor circulation in the lower
Fellin past 31-180 days _ Other fracture in last 180 days |d. extremities
NONE OF ABOVE 8 3.|HISTORY OF |Resident had an ulcer that was resolved or cured in LAST 90 DAYS
5.| STABILITY |Conditions/diseases make resident's cognitive, ADL, mood or behavior RESOLVED
OF patterns unstable—(fluctuating, precarious, or deteriorating) a ULCERS _|0.No 1.Yes
[CONDITIONS Resident experiencing an acute episode or a flare-up of a recurrent or 4.|OTHER SKIN | (Check all that apply during fast 7 days)
chronic problem b. PROBLEMS |Aprasions, bruises a
) , OR LESIONS )
End-stage disease, 6 or fewer months to live c. PRESENT |Burns (second or third degree) b.
NONE OF ABOVE d. Open lesions other than ulcers, rashes, cuts (e.g., cancer lesions) c.
Rashes—e.g,, intertrigo, eczema, drug rash, heat rash, herpeszoster |d.
Skin desensitized to pain or pressure €.
SECTION K. ORAL/NUTRITIONAL STATUS ; P 3
Showi 5 Skin tears or cuts (other than surgery) f.
1. ORAL ewing problem a Surai
T gical wounds g.
PROBLEMS
hsﬂwa't]:"‘”’Tg problem B NONE OF ABOVE @
outh pain c -
5] SkiN (Check all that apply during Iast 7 days) e
,,;IOM:;[?F)/:Z O\,/f T T T T TN o d. ;\';:Eﬁ‘\é Pressure relieving device(s) for chair a
2.| HEIGHT ecord (a.) height in inches and (b.) weight in pounds. Base weight on mos " <
AND recent measure in fast 30 days; measure weight consistently in accord with Pressure relieving device(s) for bed b.
WEIGHT |standard facility practice—e.g., in a.m. after voiding, before meal, with shoes Turningfepositioning program c.
off and in nightclothes | Nutrition or hydration intervention to manage skin problems d.
a. HT (in) b. WT (b)) Ulcer care e.
3.| weliGHT [a.Weight loss—5 % or more in last 30 days;or 10 % or more in last Surgical wound care B
CHANGE 180 days - . . . ; — -
0.No 1 Yes ;Apfglltéatlon of dressings (with or without topical medications) other than|
o feet .
b.Weight gain—5 % or more in last 30 days; or 10 % or more in last L . L g
180 days Application of cintments/medications (other than to feet) h.
0.No 1.Yes Other preventative or protective skin care (other than to feet) i
4. NUTRI- |Complains about the taste of Leaves 25% or more of food NONE OF ABOVE j.
TIONAL |many foods a. uneaten at mostmeals 6. FOOT (Check alf that apply during fast 7 days)
PROBLEMS Regular or repetitive NONE OF ABOVE PROBLEMS | R egident has one or more foot problems—e.g., corns, callouses,
complaints ofhunger b. AND CARE bunions, hammertoes, overlapping toes, pain, structural problems a
5. NUTRI |(Check all that apply in last 7 days) Infection ofthe foot—e.g., cellulitis, purulent drainage b.
APEgg:(L:H_ Parenteral/\/ a. Dietary supplement between Open lesions on the foot &
ES Feeding tube ks meals Nails/calluses trimmed during last 90 days i
Mechanically altered diet Plate guard, stabilized built-up Received preventative or protective foot care (e.g., used special shoes,
) ) c. utensil, etc. inserts, pads, toe separators) e.
Syringe (oral feeding) d. On a planned weight change Application of dressings (with or without topical medications) f.
Therapeutic diet - program NONE OF ABOVE a
NONE OF ABOVE
Skip to Section L if neither 5a nor 5b is checke
6 ERRENTER AL G : i ol | SECTION N.ACTIVITY PURSUIT PATTERNS
INTAKE a. Code the proportion of total calories the resident received through — — —
parenteral or tube feedings in the last 7 days 1. TIVE (Check appropiriate time periods overlast 7 days)
0.None 3.51% to 75% AWAKE |Resident awake all or most oftime (i.e., naps no more than one hour
1. 1% to 25% 4.76% to 100% per time period) in the: Evening
2.26% to 50% Morning 3
b. Code the average fluid intake per day by IV or tube in last 7 days —__{Eflemoon__ = NONE OF ABOVE L
0.None 3.1001 to 1500 cc/day (If resident is comatose, skip to Section O)
Jilosthcekey oy 2 1301020 iﬁ’,‘é:{, 2.| AVERAGE |(When awake and not receiving treatments or ADL care)
& = TINE
INVOLVED IN (1) lé/lost—n%’ore t?gn 2/23/gft}me g hittle—[ess than 1/3 oftime
ACTIVITIES |1. Some—from 1/3 to 2/3 oftime . None
SECTION L. ORAL/DENTAL STATUS 3.|PREFERRED|(Check alf settings in which activities are preferred)
1. ORAL Debris (soft, easily movable substances) presentin mouth prior to ACTIVITY  [Own room a . .
STATUS AND| goingto bed at night SETTINGS Day/activity room b, Qutside facility d
PREg\S/Eﬁ%%N Has dentures or removable bridge b. Inside NH/off unit c. NONE OF ABOVE e.
Some/all natural teeth lost—does not have or does not use dentures 4.| GENERAL [(Check all PREFERENCES whether or not activity is currently -
(or partial plates) c ACTVITY [available fo resident) Trips/shoppin
P Pping g
. PREFER- |Cards/other games |a . i
Broken, loose, or carious teeth d ENCES R Walking/wheeling outdoors
Inflamed gums (gingiva); swollen or bleeding gums; oral abcesses; (adaptedto . b. i
ulcers or ?ﬁ\shes( gk} o resident's | Exercise/sports & Watching TV i
current Music d Gardening or plants j
Daily cleaning of teeth/dentures or daily mouth care—by resident or £ abilities) ! " - . .
staff : Readinghwriting 5 Talking or conversing K
NONE OF ABOVE & Spiritualireligious Helpingothers |
gctites NONE OF ABOVE m
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