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ABSTRACT

Outcomes Management in Home Care:
Preventing Re-hospitalization

Kathleen Sullivan, PhD(c), RN

Significance: Home Care is an integral part of an episode of care and recovery and many
patients are now recipients of home healthcare services following a hospital discharge. Nursing
care delivered in the home can prevent costly unplanned returns to the acute care setting. Many
studies have evaluated the factors associated with re-admissions, but little is known about the
factors associated with re-admissions of Medicare beneficiaries enrolled in an episode of home
health care.

Methods: Using a sample comprised of 100% of Medicare patients enrolled in an
episode of home healthcare in a large Home Health Agency in California (N = 6,249, of whom
740 experienced a re-hospitalization), this secondary analysis examined four years of data
derived from the Outcomes and Assessment Information Data Set (O.A.S.1.S.) for the prevalence
of, and factors associated with hospitalization use. Descriptive statistics were used to describe
the study sample. A multivariate logistic regression was used to determine the risk of
hospitalization associated with variables in the model. A Chi-Square analysis was conducted to

measure the integrity of the overall model.



Results: 11.8% of the study population experienced a re-hospitalization. Controlling for
socio-demographic, clinical, and utilization factors, the odds and rates of hospitalization varied
by the presence of eight key variables, the strongest of which were clinical factors. Patients with
depression and dyspnea, pulmonary, cardiac, or cancer-related diagnoses, impaired capacity to
perform activities of daily living (ADL) and who were dependent on medication management
were most likely to experience a re-hospitalization. Patients who required more nursing visits
were also more likely to be re-hospitalized. Cross tabs done on this variable were significant for
advanced age (>76), pain interfering with activity (71.5%) and the presence of wounds or stasis
ulcers (34.9%).

Implications: Identifying and modifying factors associated with hospitalization in home
health recipients may result in lower rates of hospitalization, decreased cost, and better
outcomes. Home Health agencies have an opportunity to be instrumental in developing
interventions that address social determinants of health, as well as influencing health policy
related to both the clinical, functional, and other sociodemographic factors that may impact

hospitalization.



TABLE OF CONTENTS

(000 0) Y g 10| o1l - To =TSPTSRO i
Dedication and ACKNOWIEAGEMENTS .........coiiiiiiiiiesiee e ii
N o1 L= Tod PSPPSR \Y
I Lo (o) O] 01 (=] 0 PRSP vi
(I 0] N 11 ] 5SS PP PR Xi
LISE OF FIQUIES ...ttt ettt sttt e b et se et e et e bt e e be et e sr e e nbeeneeaneenne e Xii

I.  Chapter 1: INTRODUCTION

A. Statement of the Problem ... 1
B. PUrP0SE OF the STUAY .....cvoiiiiiieieiie e et 3
C. RESEAICH AIMS ...ttt et sttt e st et e bt e st e et e s be e be et e sbeenbeenee e 3
A RESEAICH AIM HL .. s 4

D. RESEAICH AIM H2 ..o et 4

C. RESEArCh AIM H3 ... e 4

L. HYPOTNESIS. ... e 4

D. Contribution of this Dissertation RESEAICN ...........cccueiiiiiiieienie e 4
E. Factors Associated with Re-hospitalization.............ccooceiieiiiiiiii i 9
a. Home Health Utilization and Re-hospitalization.............ccccceviniiiiiiinienene 12

I1.  Chapter 2: REVIEW OF THE LITERATURE & THEORETICAL FRAMEWORK

A. Review of the Literature: INtrodUCTION .........cccueiuiiiiiieieiie e 14
Q. BACKGIrOUNG ......ooviiiiee e 15

b. The Balanced Budget ACt OF 1997 ... 16

i. The Balanced Budget Act’s Impact on Quality ............cccooveveniniinicnnnnne. 17

Vi



B. Quality Management in Home Health ..o 20

A, The OASIS INSIIUMENT ...c.eiiiiiiieee e 22

i. Outcomes Based Quality Improvement...........c.ccooveerernienneninneese e 23

1. Psychometric Properties of the OASIS Instrument ....................... 26

2. REHADIIITY....ccviiiiiiiicieie s 27

3. ValiditY oo 32

4. OASIS Instrument BUrden...........ccocevieeiiinieniese e 36

O ACCUNACY ...ttt ettt e e 37

6. Contextual Issues and Other Considerations ..............ccoceveervreennne 38

b. The Prospective Payment SYStEM .........cccoiiiiiiieiiiiiee e 39

ORI |V 1= 1 oo TR P PP 40
D. Re-hospitalization OULCOMES ..........oiiiiiiiiiiieiieeie ettt ae s 43
a. Factors Affecting Re-hospitalization .............ccooceiiiiieiiiin i 48

I. Chronic Disease Management ...........ccovieiereenenieneenesie e 49

E. TheoretiCal PErSPECLIVE ........cooui it 52
b. The Andersen Behavioral MOdel ...........c.cooooiiiiiiiiiic e 52

1. Model DeVelOPMENT........ccoiiiiieice e e 52

1. MOdel COMPONENTS.....cieiiiieiiiie et 54

1. PredispoSing COMPONENTS.........coveiirieiieniieie e 55

2. ENabling FaCtOrsS .......covviiiiiiiee s 55

3. NEEA FACIOIS ...t e 56

A, OULCOMES ...ttt ettt be e be e be e e e e neesnnas 57

5. MULADITITY ..ot s 57

Vii



c. Criticisms of the Andersen MOdEl ..........ooovvveeeeiiie 58

d. Application to Home HealthCare ... 59
F. Gaps INthe RESEAICH . .......ciiieie et 61
(I o] o Tod [115] o] o ISP P PR 67

I1l.  Chapter 3: RESEARCH DESIGN & METHODS

A. Research Design and Method ............coooiiiiiiiiii e 68
B. STUAY SAMPIE ..o et 68
A, DAL SOUICES ...ttt ettt sttt e e nbe e nn e e neesneas 69

1. RESEArCh AIM #L, H2. .o e 69

1. ReSearch AIM #3 ... 70

1. O8SIS DALA SBL......oiuieiiiiiiieiee e 70

C. Variables Under Study: Study AIms #1, #2 & #3.....ooiiieiieeeeeee s 71
a. Dependent Variables - Acute Care Hospitalization.............ccocevevienciinnennnnn 71

1. Independent Variables ... 71

1. Predisposing CharaCteriStiCS ........cuoviiriinieiieieee e 75

1. ENADIING FACLOIS .....ooieiiiiiei e 75

IV. Need CharaCterisStiCs ..........ccorerrierierieie e 77

D. Data ANAIYSIS ....eeiiiiieiiieiti ettt b et n e nb et e nreeae s 78
Q. MISSING DALA .....eeiveeiiiiie ittt 79

D, ANAlYtic MEtNOAS. .......cviieiiiee e 79

C. RESEAICh AIM #L ..o e 81

0. RESEAICH AIM H2...iiiie e 81

€. RESEArCh AIM H3 ... e 82



E. Protection of HUMAN SUDJECES .....ocveoiiiiiiie e 83

IV. Chapter 4: RESULTS

AL STUTY OVEIVIBW ...ttt sttt bbbt be et et e b e nbe e st e nneenbeenee e 84
A, DESCrIPLIVE RESUILS ..ot 85

Lo SAMPIE. .. 85

b. Predisposing VariabIes. ..o 92

C. ENabling Variables..........couoiiiiiiiiiee e 92

d. Need Variables ... 93

€. LOQIStIC REGIESSION.....ccuiiiiieiiiiiie et e 96

B HYPOINESIS. .. 98

B SUMIMAIY ...ttt ettt b et et e e s e e e bt e sse e e beesane e 105

V. Chapter 5: DISCUSSION

AL STUY OVEIVIBW ...ttt ettt sttt b et e s et e et ear e beeaeeneenns 106
B. SIGNITICANCE. .....eiiiiiie ettt ns 108
C. RESEAICH AMS ..ttt sttt et e st e et e sne e sbeeteeneesbeebe s 110
A, RESEAICh AIM #L ..o 110

D. RESEAICH AIM H2 ..o e 114

I. Risk Prediction Model ... 115

il. Andersen Behavioral Model ... 116

1ii.  Predisposing VariabIes..........ccocooiiieiieniee e 117

Iv. Enabling Variables...........cooiii 118

V. Needs Variables ... 119

C. RESEArCh AIM #3 ... e 122



Ao LIMIEALIONS ..o, 127

D. IMPlications fOr NUISING ......ooveiieiieiiee e e 130
E. FULUIE RESEAICH ...ttt 132
[ O0] o] 101 [ PSRRI 134
RETEIBINCES .. ...ttt ettt b e b et e bt e R b e be et e ne e nre e beene e ne et 137
AADPENTICES. ...tttk ettt ettt b et se e bt et e Rt e ke e bt e Rt e Rt e b e Rt e ebe e bt eRe e beebeeneenreete s 156
LiDrary REIEASE FOIM .....oiuiiiiiiiiie ettt sttt sre et st e sne e b 175



Table 3.1

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 5.1

LIST OF TABLES

Hypothesized relationships between the dependent variable, “re-hospitalization”

and independent Variables ...........cccoveiiiiiiec e 72
Descriptive Tabulations of Variables Used in Logistic Regression...........c.cccccveenee. 86
Predisposing, Enabling, and Need Variables ..o 89
Sample Characteristics of Visit Utilization (N =6,249) .........ccccoevvvieiviin e, 96
LOQIStIC REGIESSION ...ttt sttt sttt bbb nneens 96
VAMADIES ... 102
Tabulations by Number of NUrsing VisitS ........ccccovviieriviie e 103
Taxonomy of Interventions to Reduce 30-Day Hospitalizations..............ccccoeeeneee. 116

Xi



LIST OF FIGURES

Figure 2.1 The Initial Andersen Behavioral Model (1960°S) ......cccveiiriiiinienienieneeee e 53

xii



CHAPTER 1. INTRODUCTION

Statement of the Problem

Home Careis anintegral part of an episode of care and of a patient’s recovery and many
patients are now recipients of home health care services following hospital discharge. Nursing
care delivered in the home may prevent or minimize unplanned returns to the acute setting
(Anderson, Hanson, DeVilder & Helms, 1996). Readmission to the hospital has received much
attention in the hospital and medical review literature, although little has been found addressing
unplanned readmissions to a hospital while the patient was under an active plan of care with a
home health agency, particularly during the 30-day period immediately following a preceding
hospital stay. While re-hospitalization in general has been widely studied and evaluated via
meta-analysis (Soeken, Prescott, Herron, & Creasia, 1991), few studies have examined re-
hospitalization for patients seen by home health care agencies (Anderson, Helms, Hanson &
DeVilder, 1999; Hoskins, Walton-Moss, Clark, Schroeder, & Thiel, 1999; Fortinsky, Madigan,
Sheehan, Tullai-McGuinness, Kleppinger, 2014). Thereislimited but growing evidence
concerning home health care and hospital readmissions as well as on the related issues of quality
of care and cost. Such evidence is particularly important to the home care industry if Federd
reforms limit payment for episodes of care and reimbursement for case mix adjustment
(Anderson et al., 1999; Rosati & Huang, 2007; Navarro, Enguidanos & Wilber, 2012).

Hospitalization costs for fee-for-service Medicare beneficiaries uses from $106 billionin
2005 to $116 billion in 2010. (O’ Connor & Davitt, 2012). The costs to Medicare for potentially

preventable hospitalizations may be as high as $12 billion per year. The 100 most frequent re-
1



hospitalizations diagnostic related groups (DRG’ s) account for over 73% of total re-
hospitalizations. Ten percent of these belong to 19 DRG’s, which indicates that “ planned” or
otherwise not avoidable re-hospitalizations were an important consideration in evaluating overall
re-hospitalization “avoidable” rates. Heart failure has often been found to be the most frequent
reason for re-hospitalization within 30 days (Hamner & Ellison, 2005).

The existing literature suggests that possible predictors of the risk of hospitalizations for
patients enrolled in ahome health episode of care include demographic characteristics, type of
insurance, severity of illness, readiness for hospital discharge, the quality and quantity of home
health services provided, and the availability of an informal caregiver. Other factors linked to
hospitalization include the complexity of treatment associated with specific health conditions and
compliance with medication (Rosati & Huang, 2007; Rosati, Huang, Navaie-Waliser & Feldman,
2003; Corrigan & Martin, 1992; Kansagara, Englander, Salanitro, Kagen, Theobald, Freeman &
Kripalani, 2011) and functional impairment of the lower body (Culler, Porchman & Przybylski,
1998). Kansagara et a. (2011). Review of the literature on hospitalization prediction found that
current risk prediction models designed for clinical purposes tended to perform better if applied
to specific populations.

Functional status at the start of care, potential for falling, multiple medication usages and
aprior history of high resource consumption are al predictors of re-hospitalization. The
strongest predictors, however, are clinical ones and generally include an admitting diagnosis of
congestive heart failure, ischemic heart disease, diabetes, and rena failure (Rosati & Huang,
2007). Thisis especialy true when three or more of these diagnoses are present (Paddock, &

Hirdes, 2003).



An important goal in home health care is delivering targeted care that could potentially
prevent a patient from being hospitalized. At a minimum, risk models could be used by clinicians
so that they are cued into addressing problems before the patient deteriorates to the stage where a
hospital stay is unavoidable. The CM S, in conjunction with the Home Health Quality
Improvement Organization Support Center, Quality Insight of Pennsylvania, launched the 12-
month Home Health Quality Improvement (HHQI) National Campaign, 2007. HHQI sought to
provide the industry with the best practice intervention tools for reducing acute care
hospitalizations throughout the country. One of the eight recommendations that came out of this
campaign in 2007 was that agencies should implement risk assessments at start of carein order
to focus care plans and to direct resources efficiently (Schade, Esslinger, Anderson, Sun &

Knowles, 2009).

Purpose of the Study

The purpose of this study isto determine whether certain patient characteristics are
associated with potentially avoidable home health re-hospitalization rates. The specific research
guestion framing this study is “what patient-level, predisposing, enabling, and need variables at
admission to an episode of Medicare homecare are associated with the discharge from home care
because of hospitalization?’ The purpose of this study isto identify risk factorsthat are
associated with events of acute care hospitalization within 60 days of admission to home health

care using datathat is readily available at start of care, and to build amodel to predict risk.

Research Aims

The research aims for this study were as follows:



RESEARCH AIM # 1
Describe the prevalence of re-hospitalizations by a population of patients in alarge home
health agency in Californiawho are enrolled in an episode of home health care.
RESEARCH AIM # 2
Examine the home health care recipient’ s sociodemographic and health-rel ated
characteristics that are associated with hospitalization and specifically determine how the risk of
hospitalization varies by presence and severity of factors identified on the Oasis instrument
completed upon admission to home health care.
RESEARCH AIM # 3
Examine whether the risk of re-hospitalization varies by the number and frequency of
skilled nursing visits the patient received.
Hypotheses
The following directional hypotheses will be evaluated in this study:
Hi: Therewill be alower re-hospitalization rate for this study’ s population as compared to the
national average of 25%.
H,:  Therewill be differencesin the presence and severity of risk factors identified on the
OASIS instrument for patients with, and without a re-hospitalization.
Hs:  Therewill be alower rate of re-hospitalization for patients with higher Nursing visit

frequency within the first fourteen days of enrollment into home health care.

Contribution of this Dissertation Research

Home health is at the forefront of providing post-acute services to an aging and often

acutely ill population. In 2008, there were over 9000 Medicare certified home health agenciesin



the United States and over 100 million patient visits were made (CM S, 2010). Many of these
patients admitted for an episode of home care are at risk of re-hospitalization (Rosati et al.,
2003). Re-hospitalization following discharge from an index acute care stay has significant cost
and quality implications which can be measured in terms of the impact on patients, families and
society. Reduced hospital stays and the rapid discharge of patients to home health agencies
(HHA) raise the question as to the impact on unplanned readmissions to acute care facilities for
those patients. Hospitalization is widely viewed as a poor outcome of Medicare home care
(Shaughnessy, Hittle et al., 2002), yet the literature isinconclusive about which patient level
factors are most important in predicting which patients will be hospitalized and why (Anderson
et a., 1999; Madigan, Schott & Matthews, 2001; Fortinsky et a., 2014).

Preventing re-hospitalization is one of the major objectives of home healthcare. A recent
study found that 20% of Medicare beneficiaries discharged from the hospital were re-
hospitalized within 3 days. Fifty-two percent of surgical patients and 67% of medica patients
were either re-hospitalized or died within the first year after discharge (Jenks, Williams,
Coleman, 2009). According to Wolff, Meadow, Weiss, Boyd and Leff (2008) and Peter Boling
(2009), 29% of patients receiving an episode of home health care experienced are-
hospitalization within 30 days.

Although hospitalization may be an unavoidable consequence due to declining health, the
variation in the rates of home health agency risk adjusted rates for re-hospitalization across the
country suggest a significant opportunity to prevent avoidable admissions (Rosati & Huang,
2007). A major challenge in the current health care system is the transitioning of patients across
different health settings. Patients with chronic conditions are particularly vulnerable to gapsin

care associated with these transitions. The risks associated with poor transitions include



medication errors, incomplete or inaccurate transfer information and lack of appropriate follow
up care. These patients return to the hospital at higher rates generating overal higher healthcare
costs, especialy for Medicare (Coleman, Parry, Chamers, & Min, 2006)

Increasingly scarce resources of both human and financial capital and the impending
advent of Pay for Performance, and the bundling of post acute care payments (Mor, Intrator,
Feng & Grabowski, 2010), make it imperative that home health agencies better manage high cost
and quality sensitive patients such as those at risk for re-hospitalization. Improved clinical
prognostic capability among admitting cliniciansis essential to the creation of focused care plans
and better communication among home care team members with the goal of minimizing re-
hospitalizations in high risk patients (Fortinsky, Madigan, Sheehan, Tullai-McGuinness &
Fenster, 2006), and improving the quality of home care for Medicare patients.

Research on readmission for patients receiving skilled home care is growing. The
identification of patients at risk for poor discharge outcomes such as re-hospitalization is an
important area not only of research but of evidence-based practice as well. Although muchis
known about individual characteristics associated with hospitalization, such knowledge has not
been synthesized into a standardized instrument that could be used in home care to identify
patients at risk for hospitalization. It would be of significant value to the home health industry if
the Outcome and Assessment Information Set (OASIS) data already collected, could also be used
to guide clinical decision-making and care planning by identifying those patients at risk for re-
hospitalization, without adding another data collection instrument (Bowles & Cater, 2003).

According to (Shaughnessy, Crisler, Schlenker & Arnold, 1997), three categories of
outcome measures are relevant to home health care: end result outcomes, intermediate result

outcomes, and utilization outcomes. An end result outcome is a change in health status between



two or more time points such as between the admission and discharge to the home health agency.
Outcome measures defined as changes in patient health status between the start and end of care
can form a reasonable foundation upon which to determine whether one home health agency or a
group of agenciesis, on the average performing better or worse than other agencies. An
intermediate result outcomeis achangein apatient or informal caregiver’ s behavior, emotions,
or knowledge that can influence the patient’s end result outcome changes or may often facilitate
attaining end result outcomes. Although not unequivocally the case, utilization outcomes are
often used as proxy measures for end result outcomes as one can infer a change in patient health
status. A utilization outcome (or proxy outcome) reflects a change in condition, typically
substantial, as evidenced by a patient accessing higher levels of care over time. Examples of
utilization outcomes include hospital admission and emergent care visits. Use of each of these
types of health services tends to suggest that a substantial change in patient health status has
occurred. (Shaughnessy, Schlenker & Hittle, 1994).

In 2002, CM S implemented outcomes based quality improvement (OBQI) for home
health care providers nationwide. Forty-one of the OA SIS outcome measures were used for
outcome based quality improvement (OBQI) demonstrations. These included (1) functiona
outcomes such as improvement in ambulation/locomotion, improvement in toileting, and
improvement in management of oral medications, (2) physiologic outcomes such as the
improvement in the status of surgical wounds, improvement in dyspnea, and improvement in
urinary incontinence, (3) emotional/behavioral/cognitive outcomes such asimprovement in
anxiety level, and (4) selected utilization outcome measures such as acute care hospitalization
(CMS, 2002). Most studies on outcomes in home health using OASIS data conducted since

introduction of the instrument either focus, or include as part of the study, re-hospitalization as a



key index of quality in home care (Bowles & Cater, 2003; Keepnews, Capitman & Rosati, 2004;
Rosati et a., 2003, Fortinsky et a., 2014).

Research on re-hospitalization from the home health perspective is often limited by
methodological issues on how long the patients are followed after an index hospitalization and
critical questions about the length of time following an index hospitalization stay that truly
reflects issues related to that hospital stay. The most critical period for re-hospitalization of all
home health patients is within the first four weeks of admission to home health. For elders (over
85) the time period is shorter- amean of 13-18 days (Rosati & Huang, 2007; Fortinsky et al.,
2006; Anderson et a., 1999). Twenty-five percent are readmitted within the first seven days of
the admission to home care (Home Health Quarterly, 2005; Vasguez, 2008). Reasons for re-
hospitalizations may be patient specific (decline in health status, devel opment of a new problem
(Madigan, Tulla-McGuinness & Neff, 2002), or as aresult of afailure of the discharge planning
process for hospital-based patients (Ashton & Wray, 1996).

In addition to promoting better outcomes for the patient, preventing hospital re-admission
hel ps avoid negative consequences for the home health agency. Under the home health
prospective payment system the agency receives a sum of money to care for the patient for 60
days based on the results of the OASIS instrument completed by the admitting clinician. If a
patient is re-admitted to the hospital from home care, the home care nurse must repeat the
lengthy OASIS assessment instrument on discharge and again upon readmission back to the
agency (Bowles & Cater, 2003; Fortinsky, Madigan & Tullai-McGuinness, 2000). It would be
beneficial for the patients as well as the home health agency to be able to identify patients at risk

for re-hospitalization in order to target resources effectively.



Evidence increasingly suggests that identifying and modifying the factors associated with
re-hospitalization may result in a decrease in re-hospitalizations and better health outcomes
(Madigan, Schott & Matthews, 2001; Rosati & Huang, 2007; Solomon, Wagner, Marenberg,
Acampora, Inouye 1993; Navarro et al., 2012). The findings from this study will fill a scientific
gap in current knowledge and may serve to enhance the capacity of the Home Care Industry to
be more strategic with patient data present in all organizations in optimizing outcomes including

decreasing re-hospitalizations.

Factors Associated with Re-hospitalization

Factors that have been shown to be predictive of re-hospitalization for all groups of
patients include: adiagnosis of heart failure, hypertension or diabetes; prior re-hospitalizations;
home health length of stay; increased severity of illness with co-morbidities; older age; and
longer length of stay for the index hospitalization (Anderson, Hanson, DeVilder & Helms, 1996,
1999; Hoskins et al., 1999; Rosati & Huang, 2007; Vinson, Rich, Sperry, Shah & McNamara,
1990; Madigan et a., 2001; Anderson & Steinberg, 1984). Ashton and Wray’s (1996) study of
1,723 patients showed that a diagnosis of cardiovascular disease or malignancy and history of
prior hospital admission explained 60% of readmitted patients.

The work being done by the Agency for Healthcare Research and Quality (AHRQ) on
reducing avoidabl e hospitalization brings in additional contextual variables associated with the
risk of re-hospitalization to include inadequate transitions/communication between providers,
medi cation mismanagement post discharge, and the lack of accessto timely after care, especialy
to the primary care physician (Jack, Chetty, Anthony, Greenwood, Sanchez, Johnson, Forsythe,

O’ Donnéll, Paasche-Orlow, Manasseh, Martin & Culpepper (2009).



Anderson et a. (1999) and Madigan et al. (2001) reported reasons for re-hospitalization
while enrolled in an episode of home health in four categories: @) the primary diagnosis
worsened; b) the secondary diagnosis worsened; ¢) a new problem devel oped; or d) other.
Fortinsky et al. (2006) found that a primary home care diagnosis of skin or wound problems and
dyspnea severity were among the most statistically significant risk factors for hospitalization
while receiving home health services followed by diabetes and a decreased level of functional
ability. Thirty-nine percent of the patients who were readmitted were readmitted for a new
problem that prompted an unplanned return to the hospital. Fifty-six percent of the patients were
readmitted for exacerbation of the primary or secondary diagnosis. Twenty percent of the
unplanned readmissions for new problems were related to cardiovascular problems. Madigan et
al. (2001) confirmed this result finding no identifiable prediction of re-hospitalization and
attributing this finding to re-hospitalizations being predominantly due to a new problem. Hamner
and Ellison (2005) added psychosocial factorsto the list of factors affecting hospitalization,
noting those that lived aone and those that lived in afacility (Richardson, 2003) were at greater
risk of re-hospitalization.

It iswell established that the staggering costs of treating the five million Americans with
chronic heart failure are primarily attributable to inpatient hospitalizations (O’ Connell, 2000;
Adams, Fonnarow, Emerman, LeJemtel, Costanzo, Abraham, Berkowitz, Galvao & Horton,
2005). Braunstein, Anderson, Gerstenblith, Weller, Niefeld & Herbert (2003) found that
approximately 40% of patients with CHF having five or more co-morbidities were associated
with over 80% of the hospital days experienced by all patients with CHF. Over half of unplanned
readmissions for patients with heart failure are potentially preventable and can also be associated

with medication or diet non-compliance, failure to seek timely attention when symptoms recur,

10



inadequate discharge planning and follow-up, as well as poor social support (Quinn, 2006;
Felker, Leimberger, Califf, Cuffe, Massie & Adams, 2004).

Other positive predictors noted in the literature include age, non-compliance with
medi cation, medication discrepancies upon discharge from a hospital stay, the absence of a
cardiologist as the primary care physician during the prior hospital stay, living alone, and
patients admitted through the emergency department (Hamner & Ellison, 2005).

The most comprehensive work to date related to risk factors for acute care hospitalization
from an episode of home health care was conducted by CMS in order to develop risk adjustment
models for the Home Care Compare initiative. Researchers at the Center for Health Services
Research, University of Colorado Health Science Center (2003) developed a stratified risk
adjustment model following the work of Shaughnessy and Hittle (2002) using data from the
Outcome and Assessment Information Set (OASIS) from a national developmental sample of
500,000 Medicare and Medicaid recipients. This modeling was for risk adjustment purposes
when comparing agency level hospitalization rates (Shaughnessy, Hittle, Crisler, Powell, Richard
& Kramer, 2002). Fifty-one factors contributed to the prediction of acute care hospitalization
(Fortinsky et a., 2006). In the context of the Andersen (1995) framework, these included
predisposing (gender, age), enabling (living alone) and need (use of catheter, co-morbid
conditions and deficitsin the activities of daily living factors). Risk stratification is an essentia
best practice and the first step to building an organizational foundation for a hospitalization

reduction program (Anderson & Baekaler, 2008).
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Home Health Utilization and Hospitalization

The Prospective Payment System for Medicare home health services potentialy
encourages a reduction in the number of visits a home health patient might receive. Under PPS, a
prospectively determined per episode payment rate is case mix adjusted using 80 home health
resource groups (HHRG's). A subset of questions from the OASIS instrument is used to
calculate the episodic Medicare payment level in three domains; clinical, functional and service
(Schlenker, Powell & Goodrich, 2005).

When studying home care asit is provided by home health agencies, the relationship
between outcomes and the number of visits have not been found to be linear. The lack of a
positive correlation between resource use and hospitalization rates suggests several areas for
further research. Research to date in this area has been relatively simple from a theoretical
perspective with insufficient attention to other kinds of factors (i.e., OASIS, derived data, etc.)
that can influence the relationship between resource use and patient outcomes. (Fortinsky &
Madigan, 1997; Penrod, Kane, Finch, & Kane, 1998; Adams, Corbett & Michel, 2000;

O’ Connor, Bowles, Feldman, St. Pierre, Jarrin, Shoh & Murtough, 2014).

In January, 2007, Medicare launched the Home Health Quality Improvement National
campaign with the goal of improving the quality of care by reducing avoidable hospitalizations
during Medicare home health episodes. One of the best proactive recommendations to come
from thisinitiative deals with visit utilization after finding fewer re-hospitalizations in patients
for whom more frequent visits were rendered early in the plan of care.

According to Rogers, Perlic and Madigan (2007), front-loading of visits can be effective
in reducing hospitalization for some conditions such as for heart failure, athough no significant

differences were found for re-hospitalization of patients with diabetes. Front-loading of visitsis
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defined as 60% or more of total planned visit frequency occurring within the first 14 days of
care. This not only increases symptom surveillance, but also promotes more intensive patient
teaching which is associated with avoiding re-hospitalization (Rogers & Schott, 2008).
Controlling for both the number and frequency of skilled nursing visits in addition to the OASIS
datain this study will provide unique information beyond those factors already associated with

re-hospitalization found in the current literature.
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CHAPTER 2: REVIEW OF THE LITERATURE & THEORETICAL FRAMEWORK

Review of the Literature: Introduction

The purpose of this next section is to provide an overview of the literature on acute
resource utilization among home health recipients. Relatively little research on hospitalization
has been conducted which focuses specifically on home health recipients. Since the overarching
goal of this study was to examine predictors of acute care use by home health recipients, a
critical analysis of the literature on the Outcomes and Assessment Information Set (OASIS) and
its psychometric properties, outcomes measurement in home health, the effects of prospective
payment reimbursement on home health outcomes and the literature on chronic disease and re-
hospitalization will be presented. Chapter 2 will then be concluded with an overview of the
conceptual model used to illustrate the complexity of factors associated with hospitals’ use by

home health recipients.

Background

Medicare certified home health care in the United States has its genesis in community
and public health nursing in the late 19" and early 20" centuries (Barkauskas & Stocker, 2000).
Today, home health care is a well-defined benefit for Medicare recipients needing intermittent
in-home skilled nursing, physical, occupational or speech therapy and social work. Because
Medicare is the predominant payer for skilled home health care in the United States, its policies
and practices strongly shape how home health care is provided. In particular, Medicare’s
approaches to quality monitoring and improvement, payment, eligibility and cost and utilization
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monitoring impact the practice of home health care in both the public and private sectors
(Shaughnessy & Hittle, 2002).

Home care is an integral part of an episode of care and of a patient’s recovery and many
patients are now recipients of home health care services following hospital discharge. Nursing
care delivered in the home may prevent or minimize unplanned returns to the acute setting
(Anderson, Hanson, DeVilder & Helms, 1996; Rosati et al., 2003). Readmission to the hospital
has received much attention in the hospital and medical review literature, although little has been
found addressing unplanned readmissions to a hospital while the patient was under an active plan
of care with a home health agency, particularly during the 30-day period immediately following
a preceding hospital stay.

An important goal in home health care is delivering targeted care that could potentially
prevent a patient from being hospitalized. At a minimum, risk models could be used by clinicians
so that they are cued into addressing problems before the patient deteriorates to the stage where a
hospital stay is unavoidable. Functional status at the start of care, potential for falling, multiple
medication usages and a prior history of high resource consumption are all predictors of re-
hospitalization. The strongest predictors, however, are clinical ones which include an admitting
diagnosis of congestive heart failure, ischemic heart disease, diabetes, and renal failure (Rosati &

Huang, 2007).

The Balanced Budget Act of 1997
Concerns about the vulnerability of the home care population began with the publication
in 1986 by Sabatino of “The Black Box of Home Care Quality.” By removing several restrictions

on the provision and supply of home health care, the Omnibus Reconciliation Act of 1980
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encouraged home health utilization and the entry of for-profit agencies into Medicare resulting in
an increase from 2,924 agencies to 5,695 agencies by 1990 (Bishop & Karon, 1989; Health Care
Financing Administration [HCFA] Customer Information System [HCIS], 2000). By 1997, home
health expenditures had grown from 2.6 billion to 16.7 billion and visits per beneficiary rose
from 23 to 73 (Schlenker, Powell, & Goodrich, 2005).

By 1995, many policy makers were concerned that the rapid increase in Medicare
expenditures might be due to fraudulent and abusive billing. That same year, the Center for
Medical and Medicaid Services (CMS), formerly the Health Care Financing Administration
(HCFA), the Administration on Aging (AOA), and the Office of the Inspector General (OIG)
created a fraud and abuse prevention initiative called Operation Restore Trust (ORT) (McCall &
Korb, 2003; McCall, Korb, Petersons & Moore, 2003). Known throughout the home health care
industry as “Operation Destroy Trust,” ORT provided for audits, criminal investigations, surveys
and inspections to identify fraud and abuse in home health agencies, nursing homes and medical
equipment supply providers.

In response to these trends, Congress enacted a comprehensive set of changes in
Medicare payment for home health care through the Balanced Budget Act of 1997. This
legislation imposed limits and decreases in reimbursement through the enactment of an interim
payment system (IPS) followed by the implementation of a prospective payment system (PPS)
for home health in October of 2000. The atmosphere post-BBA emphasized the seriousness of
the federal interest in regulating compliance with eligibility and coverage rules, in moderating
cost escalations in the interim, and in imposing prospective payment systems that could require
significant new administration functions. Because of the limits in the IPS, some analysts

expressed concern that beneficiaries” access to home care could be endangered (United States
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General Accounting Office [USGAQY], 1998; Ahrens, 2005; The Lewin Group, 1998). Similar
concerns were expressed in regard to PPS. Within just two years, the IPS resulted in a 50%
reduction in total visits rendered to home health recipients and a greater than 50% decrease in
Medicare expenditures for home health (HCFA, 1999; Komisar & Feder, 1998; McCall,
Komisar, Petersons & Moore, 2001). Agency closures and withdrawals from the Medicare
program reduced the number of agencies nationwide as well by over 30% (HCFA, 2000).
Throughout these changes there was no uniform, accurate outcome-based information to isolate
possible quality problems and target quality improvement efforts as payments decreased under
IPS or under a per-case reimbursement methodology such as a prospective payment system in

home health.

The Balanced Budget Act’s Impact on Quality

Fifteen studies address the current and potential impact to patient outcomes as a result of
the Balanced Budget Act of 1997 (BBA). The BBA made modifications to eligibility and
coverage rules but its most important change was to legislate the development of a prospective
payment system (PPS) for home health reimbursement (McCall et al., 2001).

In October of 2000, Medicare began reimbursing all home health agencies using a
prospective payment system. Under PPS Medicare pays an agency a set payment rate based on a
patient’s classification upon admission to service with the agency in one of eighty home health
resource groups (HHRG’s) as determined by using the OASIS instrument for each 60-day
episode of care (Collins, Herness, Martenas, & Robertson, 2007).

Before the BBA was enacted, home health agencies were reimbursed their costs for

providing services to Medicare beneficiaries. After the BBA was enacted, home health agencies
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were reimbursed a specified amount of money regardless of their costs; initially under an interim
system of payment (IPS) and then under prospective payment (PPS) in 2000. The IPS placed
stringent limits on home health costs which had increased in annual expenditures from 23 visits
per episode of care in 1988 to over 173 by 1997. Costs per beneficiary increased from $78 to
$352 during this period as well (Brown, Phillips, Bishop, Thornton, Ritter & Klein, 1997). This
phase of cost reduction initiated by the BBA alone yielded $7.9B or 5% of total Medicare
expenditures (CMS, 2003; Schlenker et al., 2005). The PPS which followed the IPS in 2000
encouraged further reductions. A study by the U.S. General Accounting Office (USGAO, 2000)
found that the average visits per episode of care declined by 24% from just prior to IPS through
early 2001 (Schlenker et al., 2005). Fourteen percent of home health agencies nationally closed
during the 15 months from October, 1997 through January, 1999. By September, 2000, the GAO
was reporting a 48% reduction in home health spending with sharp declines in both the numbers
of users and services used. The number of recipients declined by 22% and the number of visits
per patient were cut by nearly 50% (USGAO, 2000; McCall et al., 2003).

While the goal of the IPS/PPS and the administrative and regulatory reforms was to reign
in what was perceived as an expanding and inefficient home health benefit, there was concern it
would change home health care agencies’ behavior toward those Medicare beneficiaries needing
the most care. In reaction to the financial constraints imposed by PPS, agencies could reduce the
number of visits per patient, shift the skill mix of visits, or not accept certain high cost cases.

McCall, et al. (2003) explored the utilization and outcomes for all beneficiaries
discharged from acute care hospitals during this period. A little more than 40% of discharge
planners believed that the percentage of home health patients who had a hospital re-admission

increased post-BBA. These authors found that there was a fall off in home health care as a post-
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acute care service following institutional care. This was true for all Diagnostic Related Groups
(DRG’s) but diabetes. Further, the utilization of home health visits for all DRG’s fell by 39-54%;
the majority of which was for patients on service for more than 120 days.

Hospital discharge planners interviewed in the Medicare Payment Advisory Commission
[MedPac] Study (2003) also reported access problems related to their ability to find home health
care for more complex patients such as those requiring wound care, daily or lengthy care, or
other expensive supplies. The decline of this type of patient claim was validated by MedPac
despite demographic indicators that might indicate an increasing need for complex home health
services (Eaton, 2005; Medicare Payment Advisory Commission [MedPac], 2005). After passage
of the BBA, several policy analysts described problems that could occur for the sickest and most
frail patients (Gage, 1999; Komisar & Feder, 1998; The Lewin Group, 1998; Smith, Maloy, &
Hawkins, 2000; McCall et al., 2003). These studies focused on access issues using surveys of
agencies, discharge planners and other key informants, and analysis of Medicare claims data.
Their findings confirmed a substantial number of agencies closed, service utilization decreased,
and the marketplace changed drastically. However, it was unclear whether access to care had
been adversely affected.

These studies estimate the early impact of the BBA on a range of home health utilization
and quality measures and examine whether particular subgroups of the Medicare population were
differentially impacted.

Do these reductions in beneficiary use result in poor health care outcomes for
beneficiaries, the Medicare program or providers? The reductions seen were truly dramatic and
suggest the opportunity to explore the consequences of such a substantial reduction in what could

arguably be the most popular set of services available through the Medicare program. Future

19



change to the Medical Home Health benefit need to be evaluated carefully in new research which

focuses on the value of the program in preserving access to high quality, lower cost health care.

Quality Management in Home Health

The pathway from data gathering to published outcomes in home health care contains
many scientific, clinical, and political uncertainties. This pathway may be viewed as a two-way
process whereby the scope and accuracy of data collection influence the limits of available
information which in turn influences the availability of dependable outcome information which
in turn leads to change in practice and policy. Conversely, practice and policy actions lead back
to possible revisions in data scope and data collection accuracy protocols (Fortinsky & Madigan,
2004).

Prior to the late 1980s, home care quality management was largely a reaction to Medicare
regulations, which in turn focused primarily on structure. Studies of home health quality were
carried out mostly by individual providers for internal review. The outcomes that were
considered were often related to agency performance and not patient outcomes (Williams, 1995).
Regulatory compliance was the primary driver behind organizational quality improvement
efforts. Internal, as well as external auditing focused on whether medical necessity for services
was clearly documented in the medical record and whether paperwork timeline deadlines were
met.

Home care can affect many facets of an individual’s health for which outcome measures
can be constructed such as physiologic status, functional status, health-related knowledge,
compliance with medical regimen and satisfaction with care (Kramer, Shaughnessy, Bauman, &

Crisler, 1990). However, health care outcomes in the home environment are influenced by more
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than the interventions of the home health care provider. Outcomes are influenced by all aspects
of a home health patient’s environment so it is important to select measures of the quality of care
which correspond to the attributes of health on which a home health agency is expected to
impact. Aggregate patient outcomes from a given home health agency will be influenced as
much if not more by agency case mix as by the quality of services provided. Although such
differences are adjusted for using multivariate methods, stratification using a classification
system that controls for such differences is more effective and practical for evaluating the quality
of home health care (Shaughnessy et al., 2002).

According to Shaughnessy et al. (1997), three categories of outcome measures are
relevant to home health care: end result outcomes, intermediate result outcomes, and utilization
outcomes. An end result outcome is a change in health status between two or more time points
such as between the admission and discharge to the home health agency. Outcome measures
defined as changes in patient health status between the start and end of care can form a
reasonable foundation upon which to determine whether one home health agency or a group of
agencies is, on the average performing better or worse than other agencies. An intermediate
result outcome is a change in a patient or informal caregiver’s behavior, emotions, or knowledge
that can influence the patient’s end result outcome changes or may often facilitate attaining end
result outcomes. A utilization outcome (or proxy outcome) reflects a change in condition,
typically substantial, as evidenced by a patient accessing higher levels of care over time.
Examples of utilization outcomes include hospital admission and emergent care visits. Use of
each of these types of health services tends to suggest that a substantial change in patient health
status has occurred. Although this is not unequivocally the case, utilization outcomes are often

used as proxy measures for end result outcomes as one can infer a change in patient health status.
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The measures thus far developed using the OASIS document emphasize end result and
utilization outcomes. They have been determined to be important to measuring the effectiveness
of home health care, although much criticism can be found in the literature as to challenges
identified with psychometric properties associated with the use of the OASIS instrument such as
reliability and validity (Fortinsky & Madigan, 2004; Hittle, Shaughnessy, Crisler, Powell,

Richard & Conway, 2003).

The OASIS Instrument

In 1999, CMS mandated national implementation of the OASIS instrument to capture
home health patient-level information. OASIS is the only major data set ever developed for a
large component of our health care delivery system that has been focused first and foremost on
measuring and improving end result outcomes on behalf of patients (CMS, 2002; Shaughnessy et
al., 2002). The OASIS instrument as originally conceived was intended to be a precise, uniform
data set tailored to the unique features of home health care and integral to the comprehensive
assessment routinely completed by home health providers.

Research on readmission for patients receiving skilled home care has been limited but is
growing. The identification of patients at risk for poor discharge outcomes such as re-
hospitalization is an important area not only of research but of evidence-based practice as well.
Although much is known about individual characteristics associated with hospitalization, such
knowledge has not been synthesized into a standardized instrument that could be used in home
care to identify patients at risk for hospitalization.

The Probability of Readmission Assessment (PRA) scale has long been used in the

outpatient setting in screening patients for risk of hospital readmission and a high test-retest
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reliability has been reported (k=.78) (Bowles & Cater, 2003). The OASIS and the PRA contain
many of the same patient characteristics associated with readmissions such as severity of illness,
medical diagnosis, functional status, and prior hospital stay information. It would be of
significant value to the home health industry if the OASIS data, already collected, could also be
used to guide clinical decision-making and care planning by identifying those patients at risk for
re-hospitalization, particularly for those patients with chronic disease such as heart failure
without adding another data collection instrument (Bowles & Cater, 2003; Schade & Brehm,
2010).

Outcomes Based Quality Improvement

Throughout the 1990s, researchers at the University of Colorado worked with over 200
home health agencies to establish a system to monitor the quality of care for home health agency
patients (Shaughnessy, Crisler, Schlenker, & Arnold, 1997). This 15-year program evolved
through several overlapping stages of research, development, pilot testing of outcome measures,
clinical and methodological review and demonstration and evaluation activities. Data and
outcome measures were iterated, refined and reduced through field testing at more than 200
home health agencies nationwide. The reviews were designed to evaluate each measure in terms
of its clinical validity and utility, importance to patient health, and expected measurement
precision while adjusting for case mix differences among home health agencies. The final data
set for risk adjusting outcomes in home health care was named the Outcome and Assessment
Information Set (OASIS). Based on the OASIS, both the state of New York and the Robert
Wood Johnson Foundation supported a pilot test of a quality assurance system known as
Outcomes Based Quality Improvement (OBQI). Participating home health agencies received the

first industry reports on the proportion of patients who improved or deteriorated in selected
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domains between their admission to service and discharge (CMS, 2002; Shaughnessy et al.,
2002).

Since its inception, the continuous quality improvement (CQI) movement has shaped
quality management efforts in the United States health care system (Shaughnessy et al., 1997;
Schiff & Rucker, 2001). Salient features of an effective continuous quality improvement (CQI)
program include an emphasis on clinically useful and sensitive indicators of quality that can be
measured across time periods, ongoing reporting of statistical information on such measures that
permits timely comparisons of present with past performance, and sufficient clarity and
meaningfulness of findings so that clinicians, managers, and payers can encourage and
implement changes in care behaviors to improve quality.

In 2002, CMS implemented outcomes based quality improvement (OBQI) for home
health care providers nationwide. Forty-one of the OASIS outcome measures were used for
outcome based quality improvement (OBQI) demonstrations. These included (1) functional
outcomes such as improvement in ambulation/locomotion, improvement in toileting, and
improvement in management of oral medications, (2) physiologic outcomes such as the
improvement in the status of surgical wounds, improvement in dyspnea, and improvement in
urinary incontinence, (3) emotional/behavioral/cognitive outcomes such as improvement in
anxiety level, and (4) selected utilization outcome measures such as acute care hospitalization
(CMS, 2002). In 2010, process measures were added to the new OASIS-C in order to improve
the reporting on outcome. Potentially avoidable event reporting was added in 2011 (CMS, 2014)

Most of the published studies on outcomes post-implementation of PPS address data
obtained from the first few years of PPS. Since data inaccuracies are more likely to be prevalent

in new rather than mature systems, later time periods should also be studied. National training
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efforts organized and funded by CMS did not begin until 2002. These efforts included in the
scope of work for CMS funded quality improvement organizations (Q10’s) focused on training
home health agency staff in using outcome reports to improve outcomes. The potential impact of
this work should also be evaluated as compared to these initial studies on the impact of PPS on
home health outcomes. Analyses of change in outcomes from specific diagnoses could also shed
light on whether outcome effects under PPS differ by condition, with possibly more negative
results seen for chronic patients (Schlenker et al., 2005). It may also be important in the future to
verify the hospitalization and emergent care results derived from OASIS data against total claims
data on Medicare recipients.

The demographic imperatives over the next 20 years will increase demand for chronic
care services and promote the development of a fuller range of clinical and social support
services. Home health will be an important component of any such model. How we organize and
pay for this continuum of service in a way that ensures access while assuring efficient use of
resources is imperative (McCall et al., 2001).

As post-acute care services continue to grow into an increasingly important part of the
Medicare program, their organization, payment strategies, and focus of control need to be re-
thought. (Medicare Payment Advisory Commission [MedPac], 2001) recommended that the
Secretary of Health and Human Services develop a patient classification system from a common
core of data elements predicting costs across settings. Such a classification system would be an
important first step in designing a prospective payment system for post-acute care providers
offering more direct incentives to treat individual patients across all settings (McCall et al.,
2003).

After the initial research where outcome measures and OASIS data items were
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empirically tested, two large-scale demonstration trials were designed where participating
agencies selected outcome measures to improve. Agencies in this phase were asked to choose
hospitalization as one of their two target outcomes per year as reduction in hospitalization rates
can be associated with lowering the total cost of care (Shaughnessy, Crisler & Bennett, 2000;
Shaughnessy & Hittle, 2002).

In less than five years the home health industry moved from an environment with
extremely diverse data collection protocols and little or no dissemination of quality related
information, to an environment in which uniformly collected clinical data are transformed into
information and then into reports using these quality indicators as quality measures (Fortinsky &
Madigan, 2004). Of the 41 risk adjusted quality indicators derived from the OASIS document, 11
were made publicly available in November of 2003 nationwide. These 11 were increased to 12
when the CMS made its last modifications to the risk adjustment model in 2008. Consumers can

compare agency quality indicators at the CMS website (www.cms.hhs.gov/questions/hhq) and by

telephone.

Psychometric Properties of the OASIS Instrument

Switzer, Wisniewski, Belle, Drew, and Schultz (1999) offer practical suggestions
concerning the selection and use of instruments. The psychometric properties of the instrument
as well as the context in which it will be used are critical considerations prior to choosing or
using an instrument to gather data. Context includes factors such as constraints on data gathering
capabilities, while psychometrics focuses on the properties of the instrument as it functions
within the context. The psychometric properties of reliability and validity are discussed in this

paper relative to the OASIS instrument.
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Aside from brief reports by the OASIS developers (Shaughnessy, Crisler, Schlenker, &
Arnold, 1994), little is known about the psychometric properties of the OASIS instrument.
(Shaughnessy, Crisler, Schlenker, & Arnold, 2002). There are few published studies testing the
reliability or validity of the OASIS instrument, and most address only one or two of the domains
of items found in the instrument. Key authors of frequently referenced studies include Madigan,
Tullai-McGuinness, and Fortinsky (2000), who examined reliability and accuracy, Berg (1999)
who evaluated reliability as part of a project developing a case mix adjustor for prospective
payment, and Rosati, Neder, Huang, and Feldman, (2002) who compared interrater reliability of
live assessments compared to a sample review of medical records. Investigators considering
using OASIS data to examine patient outcomes have raised questions about psychometric
properties that were not necessarily part of the development of the standardized data collection
instrument (Madigan & Fortinsky, 2000; Neal, 2000; and Madigan, Tullai-McGuinness &
Fortinsky, 2003) such as the apparent lack of consideration of the unpredictability of the home
environment as a variable in the original studies conducted by Shaughnessy at the University of

Colorado.

Reliability

Reliability is the stability of a measurement instrument over time (Nunnally & Bernstein,
1994). This consistency can be across repeated administrations of the same instrument (test-
retest), across different groups of participants, or with different data collectors (interrater
reliability). Reliability of assessments conducted of a single rater at different time points or of
two different raters is evaluated with the Intra class coefficient for continuous variables and

kappa for dichotomous or ordinal-level variables (Switzer et al, 1999) such as those associated

27



with the OASIS instrument. Acceptable Kappa scores are >.60 (Nunnally & Bernstein, 1994).
Internal consistency is also an indicator of reliability by demonstrating the degree to which the
items are measuring the same domain. This is measured by co-efficient alpha. These are the
reliability measures found in the literature on the OASIS instrument.

Initial OASIS reliability and validity testing provided a rough approximation of interrater
reliability for specific items (Shaughnessy et al., 1994; Hittle et al., 2003). Shaughnessy et al
(1994, 1997) reported kappas for interrater reliability ranging from .50 to 1.0 for functional
status items, .60 for dyspnea, .60 for pain, and from .79 to 1.0 for behavioral items. Madigan
(2002) reported on a small (37 cases) intrarater reliability study involving one assessment
visit/patient with the clinician completing OASIS items during or immediately after the
assessment, and then completing an OASIS form again within 48 hours. They found kappas
ranging from .41 to 1.0 for functional status items; .5 to .66 for dyspnea; and from .61 to 1.0 for
behavioral items. In addition, Neal (2000), looking at “agreement,” compared the interrater
reliability of nurses versus rehabilitation therapists in completing the OASIS, and found an
overall 60% agreement between nurses and physical therapists, with notable exceptions (more
than 50%) in the area of safety hazards in the home, and in grooming, and toileting.

In response to concerns voiced by the home health industry, Shaughnessy et al. (2002)
conducted a quasi-experimental design study with prospective pre/post and study/control
components within two multi-year demonstration trials in 28 states and in 73 home health
agencies. These studies involved 157,548 older adults from 27 states involved in a national
demonstration project from 1995 to 2000, and 105,917 patients admitted to 19 agencies in a New
York state trial. 248,621 patients from the demonstration project agencies served as the control

group. Outcome measurements included improvement and stabilization outcome rates in
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functional, physiological, emotional/behavioral and cognitive health domains. The authors
concluded that OBQI had a pervasive effect on outcome improvement in home health patients.
The authors used kappa values of 0.41- 0.60 as moderate, 0.61 — 0.80 as substantial, and values
in excess of 0.80 as “almost perfect” agreement as recommended by Nunnally and Bernstein
(1994). An outcome measure was considered to be reliable for OBQI if the underlying data item
used to compute the outcome had an interrater coefficient (weighted Kappa) > 0.60. The raters
included two skilled nurses trained in using OASIS who performed duplicate assessments within
24 hours of one another for 46 patients from five agencies. Only two of the 38 health status
outcome measures used in the OBQI reports had co-efficient less than 0.60 and 25 of them had
levels greater than .70.

Berg (1999) looked at interrater reliability as part of a project to develop a case mix
adjustment methodology for Medicare prospective payment. In this case agency clinicians served
as data gatherers and three days were allowed to pass between assessments. According to
Shaughnessy & Hittle (2002), both of these research design elements introduce potential
unreliability as a result of not controlling for the competency of the clinician or the timing of the
assessment. The comparison means for kappa were 0.69 and 0.58 for Studies 1 and 2,
respectively.

Madigan and Fortinsky (2004) have since conducted a more extensive study using a
concurrent assessor-observer approach, expanding their study to 436 clinicians employed by 29
Ohio homecare agencies. These researchers reported on the psychometric properties of intrarater
reliability instead of interrater reliability because of the costs associated with having two
reviewers going to patients’ homes at the same time. Co-efficient alpha was determined as the

measure of internal consistency for the domain of physical function, the affective domain of
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depressive symptoms, and the behavior domain for cognitive decline at both admission and
discharge. The functional domain had good internal consistency ratings at 0.86 at admission and
0.91 at discharge. The two mental health domains had no co-efficient alpha greater than 0.56,
indicating less than adequate internal consistency (De Palma, 2002). Cohen’s kappa, the usual
measure of interrater reliability, did not apply to this study because there were multiple raters of
the same patient, rather than two raters for a series of patients.

Madigan and Fortinsky (2004) again conducted additional interrater reliability testing as
part of a larger study designed to examine the relationship between Medicare home health
outcomes and resource use. This final interrater reliability sample included 88 patients from 21
agencies, each of whom had one interrater reliability assessment. Weighted kappas were used in
order to capture the extent of disagreement as well as agreement. Results showed that all OASIS
items had kappa values of at least .70, with the majority exceeding .60.

The Center for Home Care Policy and Research, Visiting Nurse Service of New York
conducted the only provider sponsored study on the reliability and validity of the OASIS
instrument. Phase | consisted of an initial and subsequent assessment of the same patient 72
hours later by the same nurse. Patients were randomly selected at the start of care. Phase 1l
involved a comparison of the admit OASIS to other clinical information available in the medical
record. Phase | was an evaluation of the instrument’s interrater reliability and was conducted
over a period of 11 months. Phase Il was a review of 141 medical records. Based on Cohen’s
kappa, the researchers found that the overall interrater reliability was low (< .40) with very
inconsistent agreement in the medical record validation sample (Rosati, Neder, Huang, &
Feldman, 2002).

Similar to the study conducted by the VNS of New York, Kinatukara, Rosati and Huang
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(2003, 2005) conducted a three-phase study which examined intrarater reliability, interrater
reliability and comparison of the OASIS assessment data to pertinent fields in the form used by
Medicare certified home health agencies to document the plan of treatment for submission to the
physician for signature (CMS 485). As in the prior study, Kinatukara, Rosati and Huang (2005)
found that the reliability for many items was considerably lower than found in prior studies and
that there were notable inconsistencies between several domains within the OASIS document
and the CMS 485.

According to Kinatukara, Rosati and Huang (2005) another important difference among
the original studies conducted by Shaughnessy as well as others to date has been the type of rater
used to complete the OASIS. Given the multiple uses of OASIS data, a critical question is
whether two clinicians will assign the same response to an OASIS item for the same patient.
Clinical assessment items are commonly assumed to have adequate interrater reliability if the
value of the reliability co-efficient (weighted Kappa for OASIS items with more than two
possible response categories) is >.60 (Landis & Koch, 1977). Shaughnessey et al. (2000) used
paid, experienced research assistants to test the interrater reliability of the instrument.
Subsequent researchers have used paid assistants, working clinicians, side-by-side ratings, and
delayed time point ratings. Berg (1999), Neal (2000), and Madigan and Fortinsky (2000) used
two clinicians for the same patient at delayed time points. Hittle et al. (2003) showed that the
best results were obtained by limiting the delay to 24 hours. Berg (1999) used practicing agency
clinicians to complete the assessments while Madigan and Fortinsky (2000) conducted a
psychometric evaluation through a secondary data analysis designed to examine the relationships
between health care outcomes and resource consumption. Intrarater reliability was studied using

a delay timeframe. Unlike Hittle et al. (2003), Berg (1999) used multiple different assessments
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and allowed up to three days between the initial and subsequent assessments which increased the
likelihood that real change in a patient occurred. As a result of the difference in their approach,
these research design elements

introduce potential unreliability that is related more to the method of data collection than to the
OASIS items themselves. O’Connor and Davitt (2012) conducted a review of 12 studies finding
as did the other studies that the reliability of the OASIS instrument ranged from low to moderate,
adding that these results appeared to vary by item studied.

These studies underscore the importance of more thorough and widespread reliability and
validity testing of the OASIS instrument, as well as improvements in organizational systems and
practitioner training to ensure consistent utilization of OASIS. Interrater reliability should be
tested at the agency level on a routine basis in order to optimize the integrity of the OASIS date
nationally. Based on the inconsistent findings reported in these studies , it is unclear whether
prior reliability findings (Shaughnessy et al, 2002) can be generated to current practice because
the previous research did not account for the stresses and unpredictability of the home health
setting (Kinatukara, Rosati & Huang, 2005). There are no studies available in the literature
which addresses the incremental erosion to item reliability as a result of rater inexperience or

training variations.

Validity

The term “validity” denotes the scientific utility of a measuring instrument, on how well
it measures what it purports to measure. Since all forms of validity involve scientific generalities
and the measurements of attributes are common to all validations, some have argued that there

really is only one form of validity, construct validity. Establishing construct validity of an
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instrument produces a construct that is (1) well defined through a variety of observables, (2) is
well represented by alternative measures, and (3) relates strongly to the constructs of interest
(Nunnally & Bernstein, 1994). Since there are over 100 items on the OASIS instrument
measuring different constructs, existing studies look at only a few questions at a time. Because
validity is context specific, validating a measure must be viewed as a process of accumulating
evidence that supports the meaningfulness of the measure rather than a discreet endpoint at
which validity is proven (Switzer et al, 1999). Very little research can be found in the home
health literature addressing validity of the OASIS instrument. What little there is, focuses on
specific constructs of interest.

If OASIS items are to be used in research, the degree to which multi-item scale can be
built in accordance with the conceptual domains of patient outcomes traditionally accepted needs
to be assured (Covinsky, Wu, Landefeld, Connors, Phillips, Tsevat, Dawson, Lynn, & Fortinsky,
1999). Madigan and Fortinsky (2000) published one of only a few studies on validity to any
degree, evaluating construct validity through principal axis factor analysis method, and using an
oblique rotation for domains with more than one factor, expecting theoretically, that there would
be inter-relationships between items within the domains.

Madigan and Fortinsky’s work showed that the functional domain had the best validity.
Using principal risk factor analysis within each domain, it was evident that affect and behavioral
domains were problematic using data from a previous study of ten home health agencies in Ohio
completed in 1996. Bivariate correlations within the domains were small to moderate at (0.13 to
0.31), supporting the oblique rotation. Principal axis factor analysis was done on the functional,
affect and behavioral domains. Factor loadings great than .55 are considered good, those

exceeding .70 are excellent (Comrey & Lee, 1992). The admission functional domain items
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loaded onto one factor with factor loadings that were all greater than 0.61 explaining 56.3% of
the variance. The discharge functional domain items also loaded onto one factor, again with
factor loadings greater than 0.74 and 68.9% of the variance explained. Two factors were
extracted from the affect domain, with 21.6% of the variance explained, although only
hopelessness had a strong loading. The second factor explained 5.5% of the variance. For the
discharge affect domain, the data loaded onto only one factor, explaining 31.7% of the variance
with factor loadings exceeding 0.57% for three items. The admission behavioral items loaded
onto three factors, explaining only 13.0, 6.3, and 4.2 percent respectively. The discharge
behavioral items loaded onto two factors inadequately explaining only 22.6% and 11.3% of the
variance respectively. From these results, the authors concluded that the functional domain was
sufficiently reliable with internal consistency alphas equal to 0.86 and 0.91 respectively. The
affect and behavior domains were more problematic, and the internal consistency was less than
adequate for both, suggesting that these scales should be revised or treated as subscales when
used in research.

DePalma (2002) also evaluated construct validity and found that all factors emerged in
one of three domains; functional (ambulation, bathing, grooming, medication management and
transferring), affect (depression) and behavioral (related to cognitive decline), with the functional
domain the clearest. Consistent with Nunnally and Bernstein’s (1994) recommendations, the
authors suggest further work examining discriminant/convergent validity, so that the OASIS
domains can be compared to existing, well-documented instruments to ascertain whether the
OASIS performs as well.

Tullai-McGuinness, Madigan and Fortinsky (2009) conducted further research looking at

criterion validity, using the “gold standard” comparison tools short form portable mental status
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questionnaire (SPMSQ), the activities of daily living (ADL) and instrumental activities of daily
living (IADL) questionnaires of the older Americans Resource and Service (OARS) instrument,
the Center of Epidemiology Studies Depression Scale (CES-D Scale) and the Brief Symptom
(BSI) tool. Their finding in this study suggests that the OASIS is valid for measures of ADLs and
cognition, but may not be sufficiently sensitive for depressive symptoms and IADL items. The
highest correlation among the three domains was .69 for ambulation.

Cook, Monahan, and McHorney (2003) argue that limiting a scale to the items that
homogeneously discriminate compromises the primary objective, optimal reliability and validity.
If OASIS is to be truly relied upon as a scientific tool, evaluation of convergent/discriminant
validity is also needed. Fortinsky, Garcia, Sheehan, Madigan and Tullai-McGuinness (2003)
later uncovered considerable redundancy among item difficulty estimates in the areas of ADL’s
and IADL’s, recommending the use of the Rasch model of item response theory for future
development of the OASIS instrument as IRT methods can be more helpful than the standard
Guttmann scaling used by Katz for IADL/ADL measurement in developing better health
outcome measures and particularly in assessing change over time (Hays, Morales & Reise (2000)
such as intended with the OASIS instrument.

Guttman scales items are arranged such that a respondent who agrees with a particular
item also agrees with items of lower rank order. Guttman scales work best for constructs that are
hierarchical and highly structured. In the Rasch model, the IRT is better used for analyzing data
from assessments to measure things such as abilities, attitudes, and personality traits. Rasch
models are particularly useful in the health profession because of their general applicability and

with large databases such as the OASIS. (Tullai-McGuinness, Madigan & Fortinsky, 2009).
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OASIS Instrument Burden

The effective use of OASIS data for monitoring and improving quality of care as well as
for assessing fair and appropriate payment for home health service requires that meaningful and
accurate data be collected without undue burden on patients and providers of care.

Concerns have been raised by industry experts as to the burden and benefits associated
with the OASIS instrument since its requirement by the HCFA (now CMS) of all Medicare
certified home health agencies in 1998. Concerns are predominantly focused on (a) the length of
the OASIS instrument and its burden to patients upon initial contact with the agency, (b) the
length of the instrument and its impact on clinician satisfaction, (c) concerns about subjecting
non-Medicare/Medi-caid patients to the questions imposed by the instrument, (d) confidentiality
as it relates to the transmission of OASIS data, (e) that only a small subset of the data elements
gathered are used for calculating prospective payment reimbursement on Medicare patients, and
(F) concerns relating to interrater reliability and the impact on the validity and comparability of
publicly reported outcomes (Fazzi, Agoglia, Mazza, Glading-DilLorenzo, 2006).

Hittle et al. (2003) compared clinician time required to complete patient assessments with
and without OASIS. Data were collected in 1997 and 1998 and involved 41 patients and two
home health agencies. Clinicians were not employees of the home health agencies and were
specifically trained for the data collection. According to these outcomes, the removal of this
source of variability ensured that the study reflected reliability of the OASIS assessment items,
rather than differences among clinicians in training or ability, presenting their results as a more
accurate portrayal of the time required to complete OASIS assessments. Hittle et al. (2003),
GAO Study (2001) and Madigan and Fortinsky (2000) reported reasonable consistency between

OASIS and non-OASIS assessment time, although the studies acknowledged that such
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consistency may be dependent on the expertise of the clinical staff completing the OASIS and

therefore may not reflect the reality found in the field.

Accuracy

Another issue which was not studied in the original OASIS research was that of accuracy.
Accuracy, as compared to reliability or validity is a characteristic of the correctness of an answer
as opposed to the answer’s appropriateness to the question (validity) or the consistency of the
measure (reliability) (Nunnelly & Bernstein, 1994). Problems with OASIS accuracy could be
attributed to the measurement of particular OASIS items, assessment competency of the
clinician, and/or the clinician’s knowledge of OASIS. Accuracy, for the purposes of Madigan
and Fortinsky (2000, 2003) was defined as the extent of agreement of assessment responses by
home health care clinicians with “gold standard” responses based on uniform instructions on
completing OASIS items and expertise from home health care nurse research.

Madigan, Tullai-McGuinness and Fortinsky (2003) expanded the work on the role
accuracy plays in examining reliability using video simulation of 436 clinicians from 29 Ohio
home health agencies which compared the OASIS scoring of nurses and physical therapists.
Clinicians in the study completed the OASIS instrument after viewing a simulated video of an
OASIS assessment considered by the researchers as the “gold” standard. Accuracy for the
admission items was high (>80% correct). Among discharge OASIS items, accuracy was high
for 13 of the 17 items (76%), although transferring and bathing were low at 45.4% and 68.7%
respectively.

Although the majority of the items were rated accurately, where variances in rates were

noted, nurses were more likely to agree with the correct answer than therapists. This finding was
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not expected by the authors who acknowledge anecdotally that nurses tend to record patient self-
reports of function while therapists tend to make patients demonstrate degree of function. They
did find, however, that what discrepancies existed most often led to patients being assigned
lower Home Health Resource Group (HHRG), which means less reimbursement to the home

health agency.

Contextual Issues and Other Considerations

Developing publicly reported quality measures for home health patients presents
challenges related to data reliability and validity, comprehensiveness of measures, detection bias,
representativeness of the population measured and risk adjustment, and interpretation, especially
at the home health agency level (Sangl, Saliba, Gifford, & Hittle, 2005). OASIS measures
emphasize clinical outcomes applicable to most home health patients, rather than to disease
specific outcomes. Certain metrics however, found within the instrument may be useful for
examining some disease specific outcomes such as those associated with heart failure. They also
represent data gathered at artificially established points in time which may not be the best
method to capture clinically discernable changes in health status.

The results reported by Rosati, Neder, Huang and Feldman (2002); Kinatukara (2005);
and Madigan and Fortinsky (2000), are based on studies using field clinicians within a home
health agency and suggest that results do depend on the differences in clinicians. Detection bias
as a result of clinician skill level is a significant issue. And, since it is unlikely in the face of
today’s workforce shortages that home health agencies will be able to keep highly skilled,
specifically trained OASIS clinicians such as those used by the major research studies, the effect

on the National OASIS database incurred as a result of variances in clinician detection bias needs
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to be acknowledged, studied, and taken into consideration by policy makers.

Finally, because of data constraints and ill-defined methodological issues, revision to the
risk adjustment process has only occurred twice since the instrument’s inception, once in 2002
and again in January of 2008. The original outcome indicator testing process did not include all
states nor all provider types. The authors of the instrument have recommended that extensive
propensity analysis using K-to-1 patient-level matching using distance minimization, propensity
scoring to render test control comparisons more precise, extended simultaneous uses of multiple
goodness of fit statistics such as R2’s, and C-statistics, and risk adjustment using different units
of analysis, including both agency and patient level analysis be done (Shaughnessy et al, 2002).

Madigan and Fortinsky (2000) recommend that the affect domain of depressive
symptoms and the behavioral domain of cognitive decline not be used as factors on collective
domains before more work is done to establish psychometric projections. They do recommend
that the functional domain questions be used as this domain proved sufficiently reliable and had

the strongest factor analysis and construct validity results.

The Prospective Payment System
The Prospective Payment System (PPS) is one of the many changes in reimbursement
that has affected the delivery of health care. Originally developed for hospitals, it has become a
major factor in how all insurance is reimbursed. Initially implemented in 1982 for payments to
hospitals, the Prospective Payment System was extended to payments for skilled nursing
facilities and home health agency services by the Balanced Budget Act of 1997 (Medicare
Payment Advisory Commission, 1998; McCall & Korb, 2003).

The provisions of the BBA were specifically targeted at reducing the payments for home
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health care. As a result of the implementation of PPS, reimbursement moved from per visit to per
episode which created a potential incentive for home health providers (as was already true with
both acute hospitals and skilled nursing facilities) to control their costs by reducing utilization.

Under the Home Health PPS, a prospectively determined per-episode payment rate is
case-mix adjusted using 80 mutually exclusive Home Health Resource Groups (HHRG’s). Each
Medicare episode is classified into a HHRG using a subset of items from the OASIS which has
been collected by all home health agencies. Much like when the hospital industry moved from
per diem reimbursements to episodic reimbursements under diagnostic related groups (DRGS) in
the early eighties, potential concern exists relative to the shift in economic incentives from one
encouraging the use of services to one which incentivizes the provider on cost containment as
measured by a decrease in service utilization (Schlenker et al., 2005).

McCall, Korb, Petersons and Moore (2003) and McCall, et al. (2001) studied the
potential effects of this shift in economic incentive, showing that home health providers can
change utilization patterns when financial incentives change, suggesting that reforms should be
conducted carefully and results monitored. A study by the Government Accounting Office
(GAO) also found that the average visits per episode declined by 24% (29-22 visits) from just

prior to PPS to the first half of 2001 (USGAO, 2002; Kulesher, 2006).

Methods
Empiric studies for review were obtained via computerized literature search of PubMed
and CINAHL using key words “home health,” “home care,” “home health and outcomes,”
“OASIS,” “home health outcomes and OASIS,” “prospective payment and home health

outcomes,” and “BBA 1997.” Subsequent searches wee conducted using key words “disease
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management”, “heart failure”, “chronic disease”, “re-admission rates”, “re-admission rates and
heart failure” and “cost and heart failure”. Searches were limited to studies published between
1995 and 2013, although seminal works found in referenced studies published prior to 1995 were
included in this review. This search yielded 90 relevant studies on home health outcomes and 12
government reports. An additional 35 studies were included addressing re-hospitalization rates
and chronic disease. These results were then limited to 110 leaving 97 empiric articles and 13
government reports that were reviewed in detail, the results of which are presented in this
literature review. Some of the studies were used in the background section of this paper. Studies
focusing primarily on interventions aimed at reducing re-hospitalization, those seeking to build a
predictive model and those conducted outside the United States were eliminated for purposes of
this review.

The review of the literature indicated four major themes by which all the articles
reviewed were categorized. This categorization serves as the organizing framework for this
paper. These thematic categories were identified as (1) improving and measuring outcomes in
home health, (2) chronic disease management and re-hospitalization, (3) the effects of
prospective payment on outcomes and utilization in home health, and (4) the psychometric
properties of the OASIS instrument. The psychometric properties of the OASIS instrument from
which clinical outcomes data are extracted will be discussed in the chapter on methods. Studies
specific to home care are limited. From a health service perspective, outcomes of home health
care include satisfaction with care, patient outcomes, and service utilization outcomes. Studies
pertaining to quality improvement frameworks, patient satisfaction and the cost/benefit of home
health care are discussed tangentially, but are outside the scope of this literature review and were

not reviewed in detail.
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Service utilization outcomes refer to the use (or non-use) of health services (i.e.,
hospitalization) that are potentially attributable to the (home) health care under consideration.
Utilization outcomes have been used more frequently than end-result or immediate-result
outcomes because data are more readily available on such outcomes from secondary sources.
Utilization outcomes are actually surrogate end-result outcome measures because an assumption
must be made that hospitalization, for example, is appropriate or inappropriate in view of the
patient’s condition. This makes it challenging to adjust utilization outcomes for risk factors that
comprehensively take into consideration the natural progression of the patient’s disease process
because the multiplicity of reasons for the hospitalization can be extensive (Shaughnessy,
Schlenker, Hittle, 1994; Rosati et al., 2007).

Studies on the impact of utilization of home health services on patient outcomes began
with the growth of managed care when Shaughnessy, Crisler, Arnold, Kramer, Powell and
Schlenker (1994) found that HMO patients had much shorter home health episodes as compared
to traditional fee-for-service Medicare patients, but were more impaired at discharge (Brown,
Phillips, Bishop, Thornton, Ritter and Klein, 1997). Boult, Kane and Brown (2000) demonstrated
that home care was associated with greater caregiver satisfaction, less use of more expensive
services, and improved outcomes. Continuing health care reform and the escalation of health
care cost make the evaluation of resource utilization and patient outcomes increasingly important
(Shaughnessy et al., 1997; Lee & Mills, 2000). The major challenge in the current home health
care environment as in other sectors, is to enhance quality within the constraints imposed by
limited resources. For the purposes of this section of the paper, quality of care connotes a
positive aspect of care where an assumption is made that standards exist according to which the

positive or negative aspects of care or to what the provider did or failed to do can be judged
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(Sangl, Saliba, Gifford, & Hittle, 2005; Ashton & Wray, 1996). Satisfaction with care, although
closely linked to achieving other clinical outcomes, is beyond the scope of a study on re-
hospitalization and will not be discussed in this review.

There have been approximately 35 studies addressing patient care outcomes in home
health since the OASIS instrument was introduced. Early work to assess the initial changes in
home health outcomes under Medicare home health prospective payment system found that
outcome changes were mixed and generally modest (Schlenker, Powell & Goodrich, 2005;
Fortinsky, Garcia, Sheehan, Madigan & Tullai-McGuiness, 2003; Fortinsky & Madigan, 2004;
McCall et al., 2003; Madigan, Schott & Matthews, 2001). Favorable changes included higher
improvement rates under PPS for functioning and dyspnea, higher community discharge rates
and lower hospitalizations and emergent care rates (Madigan et al, 2001; Rosati, Huang, Navaie-

Waliser, & Feldman, 2003; Shaughnessy et al., 2002).

Re-Hospitalization OQutcomes

While re-hospitalization in general has been widely studied and evaluated via meta-
analysis (Soeken et al., 1991), few studies have examined re-hospitalization for patients seen by
home health care agencies (Anderson, Helms, Hanson & DeVilder ,1999; Hoskins, Walton-
Moss, Clark, Schroeder, & Thiel, L.,1999). In the studies by Anderson, descriptive designs
were used and information was collected only about patients who were re-hospitalized. There
was no comparison group of those who remained at home, making it impossible to determine
which home health care patients were at highest risk of re-hospitalization or which factors were
associated with this risk (Madigan et al., 2001).

The confounding variables associated with factors such as the environment and other
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psychosocial aspects of the patients are poorly defined and not well understood (Anderson et al.,
1999). Recent research emphasizes problems encountered by patients after discharge and
describes relationships between demographic information, post-discharge interventions, and re-
hospitalizations. However, patients readmitted while receiving home care services have not been
a focal point for research as reported in the current literature Coleman, Min, Chomiak and
Kramer (2004).

Hospitalization is widely viewed as a poor outcome of Medicare home care
(Shaughnessy, Hittle et al., 2002; Rosati et al., 2007), yet the literature is inconclusive about
which patient level factors are most important in predicting which patients will be hospitalized
and why, particularly when examined in the context of a guiding conceptual framework
(Madigan, Tullai-McGuiness, & Neff, 2002; Fortinsky, Madigan, Sheehan, Tullai-McGuinness,
& Forster, 2006). Interestingly, most studies reviewed were a-theoretical. Only four of the
studies were conducted using a conceptual framework. Of those that used a model, the Andersen
Behavioral Model was most frequently used (three times) followed by Donabedian’s Structure,
Process, Outcome Theory (one time). Hospitalization is regarded as a highly important target
utilization outcome measure in the CMS-supported OBQI initiative because it signals potentially
serious declines in patient health status and because avoidance of hospitalization is thought to
reflect effective clinical decision-making and communication among home health agency staff
(Shaughnessy, Hittle et al., 2002; Fortinsky et al., 2006); Fortinsky, R., Madigan, E., Sheehan, J.,
Tullai-McGuinness, S., Fenster, J. (2006).

Re-hospitalization outcomes are challenging to evaluate because home health care is
provided for a variety of populations by several levels of health care providers making it difficult

to correlate the amount or caliber of home health care received to pre-determined outcomes such
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as decreased hospital days. The expectation that home health care can serve as a substitute for
more expensive institutional care may not be realistic across populations of home health care
patients (Madigan et al., 2002).

The lack of a positive correlation between resource use and hospitalization rates suggests
several areas for further research. When studying home care as it is provided by home health
agencies, the relationship between outcomes and the number of visits have not been found to be
linear. Research to date in this area has been relatively simple from a theoretical perspective with
insufficient attention to other kinds of factors that can influence the relationship between
resource use and patient outcomes (Fortinsky & Madigan, 1997; Kansagara et al, 2011; Penrod,
Kane, Finch, & Kane, 1998; Adams, Corbett, & Michel, 2000).

Much of the post-PPS implementation studies address the impact to patient care quality
as a result of fewer visits anticipated or reimbursement incentives shifted from one encouraging
more Visits to one that encouraged fewer visits. Utilization data combined with patient
characteristics and outcome information helps us to better understand the complex relations
between patient condition, services rendered, and outcomes achieved (Shaughnessy et al., 1997).
Early study results were mixed which may have been due to the challenges associated with using
data gathered primarily by home health agency clinicians using new, Federally-mandated
assessment instruments. Issues of inter and intra rater reliability have made the quality of this
early data suspect and will be explored in depth in the Methods Chapter (Adams et al., 2000;
Brown et al, 1997; Hedrick & Inui, 1986).

The extensive literature concerning hospital readmissions is grounded in a medical or
hospital perspective failing to address hospital admissions during an episode of home care. Since

OBQI measures became publicly reported by CMS in 2004 on the Home Health Compare
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website (www.medicare.gov), the national rate of acute care hospitalization for home health care

Medicare patients has remained relatively stable; (a) 2004 — 28%; (b) 2005/06 — 28.4% (CMS,
2006). Based on the statistics it can be assumed that at least half of all home care agencies have
risk-adjusted acute care hospitalization rates of higher than 28%. Twenty-five percent of all
home health agencies in 2004 had an average hospitalization rate of over 45% (Home Health
Quiarterly, 2005). Therefore, reducing hospitalization rates should be an important objective for
both health care providers and policy makers (Rosati & Huang, 2007). Madigan et al. (2001)
raise the question as to whether home health agencies should use any re-hospitalization rate as an
indicator of the success or failure of home health on the prevention of re-hospitalizations or
whether a statistically predictable re-hospitalization base rate should be established. Regardless,
this measure of agency performance is likely to become a significant factor in future efforts by
CMS to implement a Pay for Performance Initiative for Home Health (Humphrey, 2002).

Hospitalization was selected by Shaughnessy et al. (2002) as the most pivotal outcome
because it would be readily measurable for non-OBQI patients and on a pre-post basis for OBQI
patients. The magnitude of the improvement in hospitalization rates (29.3%) as a result of the
implementation of OBQI methods based on the use of OASIS instrument proved significant in
the original demonstration studies. Most studies on outcomes in home health using OASIS data
conducted since introduction of the instrument either focus, or include as part of the study, re-
hospitalization as a key index of quality in home care (Bowles & Cater, 2003; Keepnews,
Capitman, & Rosati, 2004; Rosati et al., 2003; Rosati & Huang, 2007).

It is generally assumed that the more time that elapses between discharge and
readmission the less likely it is that medical care processes during the prior stay played a

significant role in readmission. Of unscheduled readmissions of medical-surgical patients
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occurring within a year of discharge from an index hospital stay, 35-40% occurred within the
first four weeks (Soeken et al., 1991; Vinson, Rich, Sperry, Shah & McNamara, 1990; Rosati &
Huang, 2007).

Research on re-hospitalization from the home health perspective has been limited by
methodologic issues on how long the patients are followed after an index hospitalization and
critical questions about the length of time following an index hospital stay that truly reflects
issues related to that hospital stay. The most critical period for re-hospitalization of all home
health patients is also within the first four weeks of admission to home health. For elders (over
age 85) the time period is shorter — a mean of 13-18 days (Rosati & Huang, 2007; Fortinsky et
al., 2006; Anderson et al., 1999). Twenty-five percent are readmitted within the first seven days
of the admission to home care (Home Health Quarterly, 2005; VVasquez, 2008). Reasons for re-
hospitalizations may be patient specific (decline in health status, development of a new problem)
(Madigan et al., 2002), or as a result of a failure of the discharge planning process for hospital-
based patients (Ashton & Wray, 1996).

Hughes, Ulasevich, Weaver, Henderson, Manheim and Kubal (1997) conducted a meta
analysis of the literature available at the time on the impact of home care services on hospital
days. Researchers found only a small to moderate beneficial effect size (-.38) of home care on
reduction in hospital days. These effect sizes reported, while not large, were consistent however,
and showed that home care did have an impact on hospitalizations, in particular for the
terminally ill. Hoskins and Duffy (2005) concur in their study of hospital re-admissions of
patients with congestive heart failure but add that an important consideration in evaluating
outcomes is the lack of consistency in evaluating and reporting the achievement of outcomes at

discharge or transfer.
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In addition to promoting better outcomes for the patient, preventing hospital readmission
helps avoid negative consequences for the home health agency. Under the home health
prospective payment system the agency receives a sum of money to care for the patient for 60
days based on the results of the OASIS instrument completed by the admitting clinician. If a
patient is readmitted to the hospital from home care, the home care nurse must repeat the lengthy
OASIS assessment instrument on discharge and again upon readmission back to the agency
(Bowles & Cater, 2003; Fortinsky, Madigan & Tullaie-McGuiness, 2000). It would be beneficial
for the patients as well as the home health agency to be able to identify patients at risk for re-

hospitalization in order to target resources effectively.

Factors Affecting Re-Hospitalization

Factors that have been shown to be predictive of re-hospitalization for groups of patients
include: a diagnosis of heart failure, hypertension, or diabetes; prior re-hospitalizations; number
of home health care days received; increased severity of illness with co-morbidities; older age;
and longer length of stay for the index hospitalization (Anderson, Hanson, DeVilder &
Helms,1996, 1999; Hoskins et al., 1999; Rosati & Huang, 2007; Vinson et al., 1990; Madigan et
al., 2001; Anderson & Steinberg, 1984; Fortinsky et al., 2014). Ashton and Wray’s (1996) study
of 1,723 patients showed that a diagnosis of cardiovascular disease or malignancy and a history
of prior hospital admission explained 60% of readmitted patients. Fortinsky, et al. (2006) found
that a primary home care diagnosis of skin or wound problems and dyspnea severity were among
the most statistically significant risk factors for hospitalization while receiving home health
services followed by diabetes and a decreased level of functional ability. Evidence on re-

hospitalization indicates that 30-48% of home health care patients are re-hospitalized because
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they develop a new problem (Anderson et al., 1996; Madigan et al., 2001).

The work done by Anderson et al. (1999) and Madigan et al. (2001) reported reason for
re-hospitalization in four categories: a) the primary diagnosis worsened; b) the secondary
diagnosis worsened; c¢) a new problem developed; or d) other. Thirty-nine percent of the patients
who were readmitted were readmitted for a new problem that prompted an unplanned return to
the hospital. Fifty-six and two hundredth percent of the patients were readmitted for exacerbation
of the primary or secondary diagnosis. Twenty percent of the unplanned readmissions for new
problems were related to cardiovascular problems. Madigan et al. (2001) confirmed this result
finding no identifiable prediction of re-hospitalization and attributing this finding to re-
hospitalizations being predominantly due to a new problem. Hamner and Ellison (2005) added
psychosocial factors to the list of factors affecting hospitalization, noting those that lived alone

and those that lived in a facility (Richardson, 2003) were at greater risk of re-hospitalization.

Chronic Disease Management

The number of individuals with chronic disease is growing at an unprecedented rate due
to the aging of the population and the increased longevity of persons living with chronic disease.
Disease management programs consisting of clinical and administrative resources targeted at
improving care for specific diseases represent a focused approach to overcoming the structural
problems associated with traditional reimbursement streams and delivery systems. Studies have
confirmed the effectiveness of disease management programs that employ evidence-based
clinical protocols, encourage patient self-management, and provide clinical decision support for
the health care team (Wagner, 1997; Wise, Bahl, Mitchell, West, & Carli, 2006). Disease

management programs contain costs through improving the quality of care such as engaging
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patients to be compliant with evidence-based therapies, controlling utilization and improving the
cost per unit of service (Fireman, Bartlett & Selby, 2004) such as achieving a shift from care
provided in the acute care hospital to care which is provided in a clinic or in the patient’s home.

In hopes of improving CHF outcomes, disease management programs (DMP) have been
developed to standardize and optimize CHF treatment. These programs focus on disease
education for the patient and continuing support after hospital discharge. DMPs have the
potential to reduce morbidity and mortality for patients with CHF. The benefit of the intervention
depends on age, severity of disease, guideline-based treatment at baseline, and DMP modalities
(Gohler, Januzzi, Worrell, Osterziel, Gazelle, Dietz & Siebert, 2006).

The effectiveness of multidisciplinary non-pharmacological approaches for improving
outcomes in patients with chronic heart failure has been well established (Gwadry-Sridhar,
Flintoff, Lee, D., Lee, H. & Guyatt, 2004). Interest is increasing in remote monitoring devices
for delivering care which incorporate information communication technology, either as
telemonitoring (transfer of physiological data such as blood pressure, weight, electrocardiograph
detail and oxygen saturation) or as regular structured telephone contacts between patients and
health care providers which may or may not include the transfer of physiological data (Clark,
Inglis, McAlister, Cleland & Stewart, 2007).

The optimal management plan and best outcomes in heart failure appear to be delivered
by multi-disciplinary programs where the nurse assumes a pivotal role. Traditional Medicare
Certified Home Health programs are an example of a Medicare benefit whose services are
delivered by a predominantly nurse-led multi-disciplinary team. Home Health programs can
optimize the care they provide to patients enrolled into these programs with heart failure and

better prevent unnecessary hospitalizations if they can learn to better utilize the OASIS
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instrument as a tool for identifying positive predictors of risk of hospitalization for these patients
upon admission to the agency.

The most comprehensive work to date related to risk factors for acute re-hospitalization
was conducted for purposes of developing risk adjusted models for (using the OASIS
instrument) Home Health Compare initiatives by CMS (Center for Health Services Research
[CHSRY], 2003). Fifty-one factors were found to contribute to the prediction of acute care
hospitalization for Medicare/Medicaid patients enrolled in an episode of home health care
(Fortinsky et al., 2000). Hoskins, Walton-Moss, Clark, Schroeder and Thiel, L. (1999) looked at
home health patients with heart failure and found a history of prior hospitalization and a short
home health stay to be associated with re-hospitalization. Fortinsky et al. (2006) identified
statistically significant factors for re-hospitalization noting that 80% were admitted for acute
exacerbation of chronic disease which was predominantly determined to be heart failure.

The literature is inconclusive as to factors associated with re-hospitalization of patients
receiving home health services. The readmission rates and factors affecting readmission rates
vary widely depending on the specific population studied, duration of follow-up, whether the
study is prospective or retrospective, and whether the use of measures intended to prevent re-
hospitalization were included for study. What literature exists is also mixed as to whether all
ages and all patients versus disease or age-specific subsets should be studied. Studies using a
retrospective design are limited as to providing detailed information on the events surrounding
the re-hospitalization, yet little prospective research has been done to determine predictability on
home health care admissions of those patients at the highest risk of re-hospitalization (Madigan
et al, 2002; Madigan et al., 2001; Rosati & Huang, 2007; Fortinsky et al., 2000, 2014).

Conversely, certain negative predictors of early hospital readmission after discharge for patients
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with CHF have been identified in the literature and include home-based interventions,
appropriate medical intervention, availability of multidisciplinary heart failure management
programs post-discharge, and focused intervention by case managers during the hospital stay
(Hallerbach, Francoeur, Pomerantz, Oliner, Morris, Eiger, Cohn & Goldfinger, 2008).

Each home health agency’s re-hospitalization rates are closely monitored by state and
federal regulatory agencies and are intended for use by potential home health patients or
referring physicians in search of a qualified provider of home health services. A low re-
hospitalization rate suggests that the agency as a whole is anticipating and managing the needs of
its patient population and is, as in the case of patients with congestive heart failure, successfully
contributing to both quality and cost for these patients across the continuum of care. Strategic use
of the OASIS instrument as a tool for identifying positive predictors of the risk of re-
hospitalization once patients with chronic disease are admitted to the agency may be key to
developing care plans that focus available resources on mitigating the risk of being re-

hospitalized.

Theoretical Perspective

The Andersen Behavioral Model

Model Development

The initial behavioral model developed in the 1960s suggests that people’s use of health
services is a function of their predisposition to use services, factors that enable or impede access
and the level of need for care. The model was originally designed to explain the use of personal
health services rather than to focus on the interactions that take place as people access care or on

health outcomes (Aday & Andersen, 1974).
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Figure 2.1

The Initial Andersen Behavioral Model (1960’ s)

Predisposing ——» Enabling Resource —— Need —— Use of Health

Characteristics l l Services
Demographics Personal/Family Referred
Social Structure Community (Evaluated)

l

Health Records

Phase Il of the model was developed by Aday and other collaborators at the Center for
Health Administration Studies, University of Chicago (Aday, Andersen & Fleming, 1980). This
phase explicitly included the health care system recognizing the importance of health policy,
resources, and the organization in the health system as important determinants of a population
service use. Other developments included some elaboration on the measures of health services
use, including those representing type, size, purpose, and coordinated services received in an
episode of illness. Customer satisfaction was also added as an explicit outcome within the model

since utilization studies need to examine use in the context of health outcome.
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A third phase of the model evolved during the late eighties, spurred on by the explicit
recognition that health services are supposed to have something to do with maintaining and
improving the health status of the population, both as perceived by the population and evaluated
by the professionals. This model now recognized the importance of personal health practices
such as diet and exercise as interacting with the use of formal health services to influence health
outcomes (Evans and Stodart, 1990). It also acknowledges physical, political and economic
components as well. Health status outcomes were explicitly added in this phase which considers
effective and efficient access. This is the model which appears the most in the literature. A fourth
variation of the model has been emerging over the last decade which includes feedback loops
showing that outcomes affect subsequent predisposing factors, perceived need for services and
health behavior (Andersen, 1995). The fifth and last phase of the model stresses the
understanding that health services use is influenced by both contextual and individual
determinants. This phase also added the process of medical care as a type of health behavior

(Andersen, 2008).

Model Components

Andersen’s model suggests that the health care system or health policy influences
population characteristics, which in turn influence health services use and subsequent outcomes.
Both the problems of under-use as well as overuse of services can be viewed as issues associated
with both efficient and effective access. The opportunity to understand outcomes can be framed
in terms of contextual and individual variables, both including predisposing, enabling, and need

components (Andersen, 1995).
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Predisposing Characteristics

The initial Behavioral Model of the 1960s included demographic, social structure and
health belief variables in the category of Predisposing Characteristics. Social structure is
measured by an array of factors that determine the status of a person in the community, his or her
ability to cope and how healthy the environment is likely to be. Traditional measures used to
assess social structure include education, occupation and ethnicity . Health beliefs are attitudes,
values and knowledge that people have about health and health services that might influence
their subsequent perception of need and use of health services (Andersen, 1995).

If we examine beliefs about a particular disease, measure the need associated with that
disease and observe the services received to deal with the disease, the relationship will probably
be much stronger. The predisposing characteristics of the population at risk for re-hospitalization
(patients with heart failure) include those that describe the propensity of these individuals to
access services such as hospitalization to include age and gender, race, educational levels,
employment status and general beliefs about the value of continued home care services versus
hospitalization and knowledge of their disease ( Phillips, Morrison, Andersen & Aday, 2000).
Andersen (1995) suggests that age and gender represent biological imperatives implying the

likelihood that people will need services.

Enabling Factors

Enabling resources include the means individuals have available to them for the use of
services. Financial resources, such as family income or insurance coverage, as well as
organizational resource (i.e., access to a regular source of care) are required. Both community

and personal enabling resources must be present for use to take place. Health personnel and
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facilities need to be available where people live and work. People must have both the means and
the knowledge to use services. In addition to income, health insurance, a regular source of care,
access to transportation and wait times are some of the measures that can be important here

(Andersen, 1995).

Need Factors

Need refers to health status or illness as a prediction of health service use such as
hospitalization (Aday, L., 1993). The need for care may either be perceived by the individual or
evaluated by a provider and reflected in a diagnosis. Evaluated need represents a professional’s
judgment about someone’s health status and their need for medical care (Andersen, 1995), and is
the concept of need included in the model in this study. Need has consistently been shown to be
the best predictor of health services utilization (Andersen & Aday, 1978; Madigan, Tullai-
McGuiness & Neff, 2002; Madigan et al, 2012). Krumholz, Chen, Wang, Vaccarro, Radford,
and Horwitz, (2000) found four main need level factors to be associated with readmissions to a
hospital within six months of discharge. These factors were: having a) a prior admission within
the last year, b) prior heart failure, ¢) a co-morbid condition of diabetes, and d) a creatinine level
greater than 2.5 mg/dl at discharge. Their study found that those patients with three or four
predictors had up to a 59% readmission rate. Schwarz (2000) examined whether low social
support and low satisfaction with social support were predictive of hospital readmissions for
older adults. This study found that the receipt of tangible goods such as care from caregivers was
negatively associated with re-hospitalization. The need variables being used in this study are
evaluated needs and include the level of dyspnea being reported upon admission, limitations in

mobility, the capacity to manage medications, a diagnosis of heart failure and relevant
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comorbidities.

Outcomes

According to Andersen (1995) outcome measures fall into these categories: mortality,
morbidity, and health status. The health outcomes of perceived health status, evaluated health
status, and patient satisfaction are the specific outcomes associated with these categories. In its
most recent versions (Andersen, 1995; Madigan, 2002), the model has been expanded to include
environmental characteristics, health behaviors, and outcomes while retaining the population
characteristics. Acute Care hospitalizations during a Medicare home health episode is a major
adverse outcome, but little has been published about patient level risk factors for hospitalization
(Fortinsky et al., 2014). This study incorporates hospitalization at the individual level as an
outcome variable, reflecting the addition of patient outcomes to the most recent version of the

Andersen model (Fortinsky et al, 2006).

Mutability

Mutability refers to those variables which can be modified to affect utilization. Variables
may have high, moderate, or low mutability (Andersen & Newman, 1973).

Demographic variables have low mutability as do social structure variables. Health
beliefs are believed to have medium mutability while enabling variables are considered high and
can be strongly associated with utilization (Andersen, 1995). Need was originally considered not
to be a mutable variable but rather the immediate reason for use to take place. However, people’s
perceived use for care may be increased or decreased through health education programs,

changing their financial incentives to seek service, etc. Similarly, evaluated needs or those
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identified by the health care provider might be altered to influence use.

Criticisms of the Andersen Model

Both Mechanic (1979) and Rundall (1981) questioned whether the model was intended to
predict use or explain it. Andersen (1995) intended it to do both. The model has also been
criticized for not paying enough attention to social networks, interaction and culture (Portes,
Kyle & Eaton, 1992). Social psychologists have been concerned that health beliefs have not been
appropriately conceptualized although they do provide one means of explaining how social
structure might influence enabling resources, perceived need and subsequent use (Mechanic,
1979). Bradley et al (1998), expressed concern about the role of psycho-social factors in long
term care as health beliefs have not been examined in the context of older adults and the belief
concerns behind the need to access assistance for activities of daily living. Bradley et al (1998)
also noted that the interrelationship between the predisposing, enabling, and need variables also
needed to be considered in evaluating how these factors affected health services use.

Another concern found in the literature about enabling factors is that organizational
factors are not given enough attention (Gilbert, Branch, & Longmate, 1993). Knowing more
about the various types of medical providers and how care is organized could improve our ability
to explain and predict its use. Another expressed concern is that the more precise measures of
health insurance benefit that have been used with the model are actually critical to do justice to
the potential importance of the personal enabling resources (Mechanic, 1979).

Critics of the model have also been concerned that it overemphasizes the importance of
need at the expense of health beliefs and social structures (Mechanic, 1979; Wolinsky &

Johnson, 1991). But according to Andersen (1995) perceived need is largely a social
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phenomenon which, when appropriately modeled should itself be largely explained by social
structure and health belief. However, within broad limits established by predisposing and
enabling factors there is a biological imperative that accounts for some people’s consumption of
health services (Hulka & Wheat, 1985). The biological imperative of need is perhaps better
represented by the evaluated component of need (Andersen, 1995). Evaluated need represents
professional judgment about people’s health status and their need for medical care. Logical
expectations of the model are that perceived need will better help us to understand care seeking
and adherence to a medical regimen, while evaluated need will be more closely related to the
kind and amount of treatment that will be provided after a patient has presented to a medical care
provider (Andersen, 1995). Finally, there is concern over the extent to which the quality of
social relationship plays a role (Pescosolido, 1992).

The original model was criticized for being too vague and general. More specific
measures should relate to a particular condition, type of service or practitioner, or should be
linked in an episode of illness. Acknowledging the benefit of more discreet measures to link
particular measures to specific practitioners or to an episode of illness, Andersen (1995) argues
that the more global measures do have a role to play, i.e. to affect health policy. When the model
was developed increased utilization was a major policy goal as compared to present day where

cost containment has become the major goal.

Application to Home Healthcare
The goal of this paper was to present the Andersen Behavioral Model as a comprehensive
framework for a study of factors associated with the re-hospitalization of patients enrolled in an

episode of home health care. The Andersen model offers a theoretical context within which to
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view the variables found in the OASIS instrument within tested categories of variables common
to most health care delivery sites as they relate to affecting re-hospitalization. This research will
examine the variables that could influence a readmission with 60 days of enrollment into a home
health episode of care. The health service utilization indicator, “re-hospitalization within 60
days” will be the dependent variable.

Theoretically, potentially preventable hospitalizations are a group of hospital episodes
that could have been treated in a non-acute care environment at the appropriate time, if the
appropriate care is presented and the patient responds. In general, the Andersen framework
suggests that those predisposing, enabling and need characteristics that are inversely associated
with the utilization of hospital care are expected to be associated with an increased likelihood of
experiencing an avoidable admission (Culler, Parchman & Przybylski, 1998).

By determining the relationship between certain variables and the outcome of admissions
to the hospital, home care managers and clinicians may be able to target resources to appropriate
patients upon admission to an episode of home health. When viewed as an environmental
variable according to the Andersen (1995) model, improved clinical prognostic capability among
admitting staff can lead home care agencies to refine communication among home care team
members with the goal of minimizing re-hospitalization and thereby improving the quality of
care for Medicare patients (Fortinsky, et al, 2006).

The Andersen Model has been used in home health research looking at health services
use by older persons in rural areas (Dansky, Brannon, Shea, Vasey & Divani, 1998), resource
consumption and the relation to outcome (Fortinsky & Madigan, 1997), the variables associated
with home health care utilization (Kadushin, 2004 ;Wong, Chow, Chung, Cheng, Chan, & Lee,

et al., 2008, Riggs, Madigan & Fortinsky, 2011; Madigan, Gordon, Fortinsky, Koroukian, Pina &

60



Riggs, 2012), the relationship of ethnicity to long-term care use (Mui & Burnette, 1994), to
describe re-admissions before and after implementation of prospective payment for home health
(Anderson, Clarke, Helms & Foreman, 2005), and predictors of hospital readmission for all
patients enrolled in an episode of home health care (Rosati, et al, 2003; Fortinsky, Madigan,

Sheehan, Tullai-McGuinness & Fenster, 2006).

Gaps in the Research

This review of the home health outcome literature synthesizes the findings of 150
empirical research reports and 18 government reports into categories pertaining to the state of
outcomes research today with an emphasis on chronic disease and heart failure and its
relationship to re-hospitalization rates in home health agencies. It includes a description of how
the home health industry gathers and reports clinical outcome data and provides background on
the significance re-hospitalization plays in this work.

A significant portion of the home health outcomes literature addresses utilization and its
effects on outcomes of care as a result of the CMS-led implementation of the Outcomes Based
Quality Improvement initiative in 1998 in tandem with the first major reimbursement
methodology change in the Medicare reimbursement of home health services in over 20 years.
Most of these studies compared reported outcomes pre- and post-payment system design changes
out of concern for quality declines as a result of financial changes. Another major area of
research in the outcomes literature was on the psychometric properties of the OASIS instrument.
These studies will be discussed in the methods section. The remainder of the literature looks at
improving and measuring outcomes. The overwhelming majority of the studies used data

gleaned from the OASIS instrument. A few used data from other instruments including the
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Probability of Readmission instrument, the MDS for Home Care and the Hospital Readmissions
Inventory. All but 6 of the studies used regional or state level databases for their studies.

While the OASIS-derived databases are considered the most representative samples of
home health outcomes in existence, studies using data gathered by non-researcher clinicians
prior to 2004 should be examined closely due to interrater reliability problems which are well
documented in the literature. Most of the studies published on outcomes post-PPS address data
obtained from the first few years of PPS. National training efforts organized and funded by CMS
did not begin until 2002 and include the scope of work for CMS-funded quality improvement
organizations (QIOs) focused on training home health agency staff in using OASIS-derived
outcome reports to improve outcomes.

It is concerning that few if any studies from the outcomes literature look specifically at
clinical outcomes for home health patients with chronic disease who get hospitalized (Madigan
et al., 2008; Madigan, 2012). Consideration should be given to conducting analysis of
predictions within specific diagnoses such as CHF. The growth of the telehealth industry has
begun to fuel new studies, which are predominately focused at this time on patients with
congestive heart failure. Most of the published material to date about these studies is found in the
trade literature as informational pieces. Consequently, until this initiative generates sufficient
interest to researchers around large data sets and other chronic disease groups and/or those
patients living in the community with one or more chronic conditions and limitation in ADLs or
IADLs, the literature will grow slowly.

The literature was absent any studies comparing the functional changes of chronic, long-
term home health patients and acute, short-term patients. Few studies publish results that explain

more than 50% of the variance which was seen. Most studies are small, or used data that would
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be considered old (>7 years). Only the work being done at the Visiting Nurse Service of New
York stands out as robust enough work on which to build future studies of use to clinicians who
plan for the care needs of high risk patients in home health agencies.

There is limited current research on using home health care specific data like the OASIS
and other patient information in predicting the risk of hospitalization. The ability to predict the
risk of hospitalizations can help clinicians identify appropriate interventions for patients to
potentially prevent hospitalizations. What literature that is available is consistent as to the value
of enhanced care planning to differentiate between those who may need more intense services
and those who may require less.

Significant contributions have been made in recent years in relation to re-hospitalizations
being a key outcome. These studies look at whether or not predictive models can be built for use
by clinicians when admitting patients to a home health episode of care to identify those patients
at risk of re-hospitalization. These studies have begun to build on the work looking at re-
hospitalizations from the acute care perspective concluding that targeted efforts on key predictors
of risk which include the presence of one of four chronic disease diagnoses such as congestive
heart failure upon admission. Results revealed that a combination of demographic, financial,
clinical, and health status factors could accurately predict patients’ likelihood for hospitalization
(Fortinsky, et al., 2014).

The existing literature also suggests that possible predictors of the risk of hospitalization
include demographic characteristics, severity of illness, the quality and quantity of home health
services provided, the presence of one or more chronic conditions, complex medication regimes,
and deficits in ADLs and IADLs.

Preventing re-hospitalization is identified throughout the literature as a major objective of
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home health care. Accomplishing this goal is dependent on being able to identify patients at risk
for hospitalization and intervening appropriately. Risk models can be developed to help home
health providers focus on patients at risk and to intervene appropriately. Although risk models
are most effective when all the weighted factors are combined for individual patients, general
trends do emerge from the OASIS information readily available at intake which can be used in
the development of care plans.

Perhaps more problematic in the existing literature is the lack of identifications of clear
and useful policy strategies that might be useful in advocacy efforts to assure access by home
and community-based older adults to home health services designed to help them independently
manage chronic conditions in the home. Additional areas of study recommended throughout the
body of research include evaluating the impact of disease management on re-hospitalization, the
effect of clinical pathways on re-hospitalization and other clinically actionable interventions, and
the effect of advanced practice nurses in the home setting on the avoidance of re-hospitalization.

Home health industry stakeholders such as state and national trade associations could
develop tool kits of successful strategies for improving OASIS data reliability in the field.
Stakeholders from all relevant clinical disciplines should be invited to work with the home health
care industry to develop evidence-based quality improvements that reflect the process of home
health care from specific medical conditions (Fortinsky & Madigan, 2004).

Many stakeholders in the home health care quality arena are state-level organizations.
Opportunities exist to develop collaboration amongst these departments (QIO’s, trade
associations, clinical specialty sub-groups, surveying agencies and consumer groups).

Despite its criticisms, the structure and relationship of the variables in Andersen’s model

and their validity for use with home health recipients make this model a good choice for this
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study (Fortinsky et al., 2014). All variables studied are accessible from the OASIS instrument
and are pertinent to study within this framework. The variables are discussed as they are
presented in the model for study (see Appendix “A”).

Gaining a better understanding within this framework might also lead to suggestions for
changing negative patterns of access (Ashton, 2008). The Andersen Behavioral Model, although
developed to study determinants of acute care health services has been used frequently in studies
of predisposing factors such as long-term care, age and ethnicity (Andersen, 1995; Bradley,
McGraw, Curry, Buckser, King, Kasl & Andersen, 1998; Madigan, 2012; Fortinsky et al., 2014)

Enabling factors, such as family support and type of insurance may encourage or inhibit
service use once illness has begun. Need factors which are now considered potentially mutable,
refer to illness-related variables that may influence service use, such as the severity of clinical
symptoms and functional disability (Aday & Andersen, 1974; Fortinsky, Madigan, Sheehan,
Tullai-McGuiness, Fenster, 2006; Fortinsky et al, 2014).

This proposed study intends to build upon the existing body of science on factors
affecting resource use/re-hospitalizations in home care and to address opportunities for
application of the learning’s and for future studies needed to address remaining gaps in our
knowledge about preventing re-hospitalizations. As an overarching framework, the Andersen
model and its dimensions of pre-disposing characteristics, enabling resources, and need provides
direction for this work and a theoretical foundation for articulating the factors available within
the OASIS document which may be predictive of the risk of re-hospitalization.

Vinson et al (1990), found that CHF precipitated by an acute myocardial infarction,
uncontrolled hypertension, or a previous history of heart failure and previous admissions were

significant predictors of readmission. They also found that patients who used multiple
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medications were more likely to be admitted. The predisposing characteristics selected for this
study are supported in the literature. They include age and gender (Fortinsky et al, 2006; Rosati,
Huang, Navaie-Waliser & Feldman, 2003; Rosati & Huang, 2007; Anderson, Helms, Hansen &
DeVilder, 1999; Rabiner, 1995; Wolinsky & Johnson, 1991; Soeken, Prescott, Herron & Creasia,
1991; Solomon, Wagner, Marenburg, Acampora, Cooney & Inouye, 1993) and residence
(Fortinsky et al., 2014)

The enabling resources selected for study include type of caregiver who the patient lives
with, and degree of dependence on others to manage medications. These measures have been
found to be predictive of re-hospitalization in the home health literature on re-hospitalization
(Fortinsky et al, 2006; Rosati et al, 2003; Andersen et al, 1996; Anderson et al, 1999; Bowles &
Cater, 2003; Fortinsky et al., 2014).

The needs variables selected for inclusion into the model are well documented in both the
home health literature on re-hospitalization as well as in the general literature. They include life
expectancy, key diagnostic conditions, the presence of pain, functional impairments, and
utilization of home health services (Madigan et al, 2002; Fortinsky et al, 2006; Hallerbach et al,
2008; Krumholtz et al, 2000; Rosati & Huang, 2007; Anderson, Levsen, Dusio, Bryant, Brown,
Burr & Brown-Benn, 2006; Hoskins et al, 1999). The remaining need variables are primarily
supported in the literature on home health re-admissions and include dyspnea, home health
resource group (HHRG) and overall prognosis (Fortinsky et al, 2006; Rosati et al, 2003; Rosati
& Huang, 2007; Bowles & Cater, 2003; Madigan et al, 2002) . Although functional disability
and shortness of breath are well researched (Soeken et al, 1991; Culler et al, 1998; Madigan et al,
2002), life expectancy as gleaned from the OASIS instrument at Start of Care has not been

studied and/or been determined as yet to be predictive of re-hospitalization.
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The health behavior section of the model lists the health behaviors and resource use
believed to be predictive of hospitalization. The variables of interest in this study are those
reflective of resource use and will not address specific health behaviors as described by

Andersen (1995).

Conclusion

Preventing re-hospitalization is one of the major objectives of home healthcare. Although
hospitalization may be an unavoidable consequence due to declining health, the variation in the
rates of home health agency risk adjusted rates for re-hospitalization across the country suggest a
significant opportunity to prevent avoidable admissions (Rosati & Huang, 2007). Increasingly
scarce resources of both human and financial capital and the impending advent of Pay for
Performance or the bundling of post acute care payments (Mor, Intrator, Feng & Grabowski,
2010), make it imperative that home health agencies better manage high cost and quality
sensitive patients such as those at risk for re-hospitalization. Improved clinical prognostic
capability among admitting clinicians is essential to the creation of focused care plans and better
communication among home care team members with the goal of minimizing re-hospitalizations
in high risk patients (Fortinsky et al, 2006), and improving the quality of home care for

Medicare patients.
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CHAPTER 3: RESEARCH DESIGN AND METHODS

Research Design and M ethod

To address each of the study aims, a secondary analysis of administrative data was
conducted utilizing a cross-sectional study design. The datafor this non-experimental,
descriptive correlationa research study came from alarge home health agency on the Central
Coast of Californiathat provides traditional intermittent home health care servicesto
approximately 7,000 new patients per year. Approximately 60% of this agency’ s patient base are
Medicare beneficiaries. Data was derived from the Outcomes and Assessment Information Set
(OASIS), which is acompilation of assessment data, gathered at specific time points upon a
patient enrolling into an episode of home health care. This assessment data was then linked to

claims data available within the home health agency’ s claims history files.

Study Sample

The dataset received from the agency files included 100% of patients admitted and
discharged or transferred from the home health agency between 2005 and 2008 (n= 8,940). To
ascertain the sample for this dissertation study, the distribution of individuals for each OASIS
item was examined with a specific focus on the descriptive statistics for the key predictor
variable (re-hospitalization). The study sample was initially captured using the first start of care
assessment data within the specified time frame. This parameter was further refined to consist of

the first start of care assessment with either a transfer or discharge within a 60-day period.
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Patients admitted less than 60 days from the end of the data period (12/31/08) were not counted
(57) as it could not be assumed that a 60-day period had transpired. The sample was again

reduced to exclude all patients with non-Medicare FFS as a payor (2602). An additional 42 were

eliminated during the process of deleting the few variables with high correlations (> .60). Thus,
the fina study sample included 6,249 Medicare beneficiaries of whom 740 had a transfer (re-
hospitalization) within 60 days of enrollment into home health. All patients included in the final
sample resided in a private home or assisted living facility and had non-missing OASIS transfer
data, the primary predictor variable of interest.

This next section will discuss the data sources and variables used in the proposed study.

Data Source

Research Aim #1 and #2

1) Describe the prevalence of re-hospitalizations by a population of patientsin alarge home
health agency in Californiawho are enrolled in an episode of home health care.

2) Examine the home hedth care recipient's sociodemographic and health-related
characteristics that are associated with hospitalization and specifically determine how the
risk of hospitalization varies by presence and severity of factors identified on the OASIS
instrument completed upon admission to home health care.

The Outcomes and Assessment Information Set (OASIS) data based was used to address

the proposed research aims #1 and #2.
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Research Aim #3

3) Examine whether the risk of rehospitalization varies by the number and frequency of
skilled nursing visits the patient received.

The Allscripts claims database will be used to address the proposed research aim #3.

OASIS Data Set

The OASIS data set is a comprehensive standardized assessment instrument in use since
1999. It is required for completion on all Medicare and Medicaid patients enrolled into a home
health agency upon admission to the agency and upon discharge, renewal of a new 60 day plan
of care and upon transfer to a facility while a patient of the home health agency (Bowles &
Cater, 2003; Fortinsky, Madigan & Tullai-McGuinness, 2000). This federally mandated
instrument must be completed within five days of enrollment to a Medicare episode of home
health care. The OASIS was used to obtain the following patient level data for four years
beginning January, 2005 through October, 2008: sociodemographics, cognitive status, evidence
of depression, co-morbid conditions, ADL/IADL dependence, caregiver support, pain, presence
of other medical conditions such as pressure ulcers, difficulty breathing, incontinence, capacity

to manage meds, need for rehab and pain.
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Variables under study: Study Aims#1, #2 & #3

Dependent Variable — Acute Care Hospitalization
OASIS data were used to determine which patients in the sample experienced a transfer
within 60 days of enrollment to a home health episode of care. Dummy variables were used to
identify those patients who had a hospitalization (coded Y = Y es hospital admission) and those

patients without a hospitalization (coded O = No hospitalization).

Independent Variables

This study examined severa patient level variables, many of which have been used in
previous studies examining predictors of re-hospitalizations (Soeken, Prescott, Herron &
Creasia, 1991; Anderson, Helms, Hanson & DeVilder, 1999; Hoskins, Walton-Moss, Clark,
Schroeder & Thiel, 1999; Rosati & Huang, 2007; Madigan, Schott & Matthews, 2001).

Theinitial model included 75 predictor variables; each with 1-5 sub-level predictors.
Several were excluded after examining the correlation metrics (omitted if 0.6+) and cross tabs
where others were combined to create tighter categorical variablesin order to create a cleaner
model.

Table 3.1 liststhefinal 41 patient level predisposing, enabling, and need-related variables
studied and includes the predicted direction of influence on re-hospitalization, the type of

measure (i.e., categorical or continuous) and the source of data.

71



Table 3.1: Hypothesized relationships between the dependent variable, “re-hospitalization” and

independent variables

POTENTIAL EXPLANATORY

VARIABLES

Predisposing

TYPE OF MEASURE

Type of Measure

SOURCE(S)

Sour ce

Direction of
Prediction on
Hospitalization

Age
Age 21-64
Age 65-75
Age >76+

Categorical

OASIS

Gender
Female
Male

Categorical

OASIS

Ethnicity
White
Non-White

Categorical

OASIS

+

Enabling Variables

Type of Measure

Source

Direction of
Prediction on
Hospitalization

Caregiver
Spouse or significant other
Other

Categorical

OASIS

Lives with
Alone
Other

Categorical

OASIS

Residence
Patient’s Own
Other

Categorical

OASIS

Med Management
Independent
Dependent

Categorical

OASIS
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Table 3.1: Hypothesized relationships between the dependent variable, “re-hospitalization” and

independent variables, cont.

POTENTIAL EXPLANATORY
VARIABLES

Needs Char acteristics

TYPE OF
MEASURE

Type of Measure

SOURCE(S)

Sour ce

Direction of
Prediction on
Hospitalization

Anxiety
Yes
No

Caregiver

OASIS

+

Depression
Yes
No

Caregiver

OASIS

Vision
Yes
No

Continuous

OASIS

Speech
Yes
No

Continuous

OASIS

Hearing
Yes
No

Continuous

OASIS

Pain Interfering Activity
Yes
No

Categorical

OASIS

Intractable Pain
Yes
No

Categorical

OASIS

Dyspnea
Yes
No

Continuous

OASIS

Pressure Ulcer
Yes
No

Categorical

OASIS

UTI
Yes
No

Categorical

OASIS

Catheter
Yes
No

Categorical

OASIS

Bowel Incontinence
Yes
No

Continuous

OASIS

Skin Lesion
Yes
No

Categorical

OASIS

Cognitive Function
Requires Assistance
Alert and Oriented

Categorical

OASIS
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Table 3.1: Hypothesized relationships between the dependent variable, “re-hospitalization” and
independent variables, cont.

POTENTIAL
EXPLANATORY
VARIABLES TYPE OF MEASURE SOURCE(S)

Direction of
Needs Characteristics Type of Measure Source Prediction on
Hospitalization

Cardiovascular
Yes Categorical OASIS +
No -

Pulmonary
Yes Categorical OASIS +
No -

Gastro Intestinal
Yes Categorical OASIS +
No -

Skeletal
Yes Categorical OASIS +
No -

Cancer
Yes Categorical OASIS +
No -

Diabetes
Yes Categorical OASIS +
No -

Skin
Yes Categorical OASIS +
No -

CNS
Yes Categorical OASIS +
No -

Metabolic
Yes Categorical OASIS +
No -

Genito Urinary
Yes Categorical OASIS +
No -

Sub Dem Psych
Yes Categorical OASIS +
No -

Cerebrovascular
Yes Categorical OASIS +
No -

ADL
>2 Continuous OASIS +
<2 -

IADL
>2 Continuous OASIS +
<2 -

HHRG
> 19 Therapy vs. Continuous OASIS +
<19vs. -
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Table 3.1: Hypothesized relationships between the dependent variable, “re-hospitalization” and
independent variables, cont.

POTENTIAL
EXPLANATORY
VARIABLES TYPE OF MEASURE SOURCE(S)
Direction of
Utilization Characteristics Type of Measure Source Prediction on

Hospitalization

Life Expectancy

< 6 Months Categorical OASIS +
> 6 Months

Respiratory Therapy
Y es— On Oxygen Categorical OASIS +

No — Not on Oxygen
All Nurse Visit (14d)
0-3 Interval Agency Level Claims -
4-6 Files -
7-9 +/-
10-33 +
All Non-Nurse Visit (14d)
0-3 Interval Agency Level Claims -
4-6 Files -
7-9 +/-
10-33 +

Predisposing Characteristics

Predisposing factors are attributes that exist prior to the onset of illness but may till
influence service use. The predisposing characteristics selected for this study are supported in the
literature. They include age and gender (Fortinsky et al., 2006; Rosati et al., 2003; Rosati &
Huang, 2007; Anderson et al., 1999; Soeken, Prescott, Herron & Creasia, 1991; Solomon,

Wagner, Marenbrg, Acampora, Cooney & Inouye, 1993) and ethnicity (Mui & Burnet, 1994).

Enabling Factors

Enabling resources include the means individuals have available to them for the use of
services. Financia resources, such as family income or insurance coverage, as well as
organizational (i.e., access to aregular source of care) are required. Both community and

personal enabling resources must be present for use to take place. Health personnel and facilities
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need to be available where people live and work. People must have both the means and the
knowledge to use services. In addition to income, health insurance, aregular source of care,
access to transportation and wait times are some of the measures that can be important, although
most are not on the OASIS instrument (Andersen, 1995). The enabling resource items used in
this study are type of caregiver, the type of residence and whether the patient lives alone, and the
capacity to manage medications.

Theinitial Andersen Behaviora Model included just the patient level predisposing,
enabling and need characteristics categories. Categories for environmental variables such as
those reflecting health system contextual variables were added after the initial research
(Andersen & Newman, 1973). Healthcare system characteristics are factors such as the policies
of the organization, which influence accessibility, and the utilization of services. Community-
level enabling variables include those attributes such as accessibility of the medical community
after hours that enable the individual to access the most appropriate level of service (Anderson &
Davidson, 1996). Provider level variables, although not specifically called out in the origina
model, are similar to environmental variablesin that they measure the context within which
utilization occurs such as provider auspice which could affect utilization (Phillips, Morrison,
Andersen & Aday, 1998; Madigan, Schott & Matthews, 2001). Provider level variables and
environmental variables were not included in the model used in this study.

Theinclusion of contextual variables has implications relative to setting up the research
study. First, environmental variables are often measured at the aggregate level when patient level
characteristics are measured at the individual level. Second, the components of the model should
vary depending on the type of utilization being studied; i.e., provider level variables may inform

more about how careis provided as compared to explaining why individual s seek care
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(Andersen, 1995). Third, contextual variables tend to have complex relationships with other
variables as well as direct associations with utilization making the choice of analytical model
more complicated (Phillips et al, 1998). The same tends to be true when the model includes the
feedback loops. According to Phillips, Morrison, Andersen and Aday (1998), the choice to use
the environmental and provider level variables in the research model depends on the research
guestion and the availability of data. The independent variables of concern in this study are
dependent on OASIS and Medicare claims data and can best be studied using the initial

Behavioral model without contextual variables or feedback loops.

Need Characteristics

Need factors are typically disease related such as clinical severity and functional
disability. Environmental factors may include factors such as a patient’ s rehabilitative prognosis
or a healthcare facility’ s organizational structure (Fortinsky et al., 2006; Andersen, 1995). Need
refersto health status or illness as a predictor of health service use such as hospitalization (Aday,
1993; Terry, 2004). Evaluated need represents a professional’ s judgment about someone’s health
status and their need for medical care (Andersen, 1995), and is the concept of need included in
the model for this study. Need has consistently been shown to be the best predictor of health
services utilization (Andersen & Aday, 1978).

Krumholz, Chen, Wang, Vaccarro, Radford, and Horwitz (2000) found four main need
level factors to be associated with readmissions to a hospital within six months of discharge.
These factors were: having @) a prior admission within the last year, b) prior heart failure, c) a
co-morbid condition of diabetes, and d) a creatine level greater than 2.5mg/dI at discharge. Their

study found that those patients with three or four predictors had up to a 59% readmission rate.
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The needs variables selected for inclusion into the model are well documented in both the home
health literature on re-hospitalization as well asin the general literature. They also include the
presence of multiple chronic conditions (Madigan et al., 2002; Fortinsky et al., 2006) including
chronic renal insufficiency (Hallerbach, Francoeur, Pomerantz, Oliner, Morris, Eiger, Cohn &
Goldfinger, 2008; Krumholtz et a., 2000; Rosati & Huang, 2007; Anderson et al., 2006; Hoskins
et a., 1999), pain interfering with activity, the capacity to manage medications and deficitsin
speech, hearing or vision. The remaining need variables are primarily supported in the literature
on home health re-admissions and include functional disability, dyspnea, home health resource
group (HHRG), the number and type of home health visits provided and overall prognosis
(Fortinsky et a., 2006; Rosati et a., 2003; Rosati & Huang, 2007; Bowles & Cater, 2003;
Madigan et a., 2002). Although functional disability and shortness of breath are well researched
(Soeken et a., 1991; Culler et a., 1998; Madigan et al., 2002), life expectancy as gleaned from
the OASIS instrument at start of care has not been studied and/or been determined as yet to be

predictive of re-hospitalization.

DataAnalysis

To accomplish the aims of the study, assessments and administrative clams data were
obtained for the home health agency first and a database with the variables was constructed. Data
were cleaned and codes were |abeled to align with the OA SIS nomenclature.

Descriptive statistics were used to describe the study sample and logistic regression was
used to estimate the dichotomous dependent variables. Logistic model results are presented as

adjusted odds ratios with 95% confidence intervals (Cls).
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Missing Data

Files received from the agency were examined for missing data. Those records with
missing datain regard to the dependent variable were excluded from analysis. Records were then
examined for missing independent variables and a decision was made to input or omit the
variable or use adternate approaches.

Missing datafor dichotomous independent variables such as diagnoses, prognosis, €tc.
were labeled as “O” assuming that the condition or variable was not present if it was not marked.
Lastly, there was afair amount of missing data from embedded scripting in the OASIS
assessment. Missing data for this reason was determined not to be missing. Logistic model

results are presented as adjusted odds ratios with 95% confidence intervals.

Analytic Methods

The risk models used to report quality measures for the CMS Home Health Compare
website take into account patient health status and other patient characteristics measured at
admission to home health care that may affect patient outcomes. They provide the means to
predict the probability that an individual patient will experience a specific outcome and to
calculate an expected outcome rate for a home health agency. The logistic regression coefficient
and corresponding odds ratio listed next to each risk factor indicate the strength and the direction
of the relationship between the risk factor and the outcome, controlling for the effects of other
risk factors. When the odds ratio exceeds one, the presence of that risk factor (or ahigher scale
value for that risk factor) increases the likelihood of the outcome occurring. (See Appendix “A”).

Descriptive statistics were utilized to describe the population of home health patients who

experienced a re-hospitalization during the first 60 day episode of home health care between the

79



years 2005 and 2008 inclusive, and those who did not experience a re-hospitalization. Freguency,
percent, and measures of central tendency were employed to summarize the characteristics of the
sample and evaluate the data.

A multivariate logistic regression anal yses was conducted to determine the risk of
hospitalization associated with each patient-level variable. The extent of multicollinearity among
independent variables was evaluated prior to testing the logistic regression model. Dummy
variables were constructed for all categorical independent variables and the full model was tested
using al patient-level independent variables.

Simple logistic regressions were run to identify the independent variables having a
significant association with the dependent variable, re-hospitalization. Those with a statistically
significant univariate relationship were used in the multivariate regression model. The strength
of the relationship between each independent variable and the dependent variable is expressed by
the correlation coefficient that is produced by the odds ratio by simple logistic regression.

A multiple linear logistic regression analyses was estimated to identify risk factors related
to the likelihood of hospitalization within the 60 days of home care admission. The mathematic
eguation related to the logistic regression model was formulated and has the general form:

yi =Bo + Brxa + Paxz + Paxs
Where:

yi = risk of re-hospitalization

x1 = variables representing home health patient predisposing variable/ characteristics

¥2 = variables representing home health patient enabling variables/characteristics

¥3 = variables representing home health patient need characteristics
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Hypotheses:
The following directional hypotheses will be evaluated in this study:
Hi: Therewill be alower re-hospitalization rate for this study’ s popul ation as compared
to the national average of 25%.
H,: Therewill be differences in the presence and severity of risk factors identified on the
OASIS instrument for patients with and, without a re-hospitalization.
Hs: Therewill be alower rate of re-hospitalization for patients with higher Nursing

visits/episodes.

Research Aim # 1
Describe the prevalence of re-hospitalizations by a population of patientsin a large
home health agency in California who are enrolled in an episode of home health care.
Descriptive statistics were used to characterize the sample of home health patients who
were hospitalized. Frequency, percent and measures of central tendency were used to summarize
the characteristics of the sample and to evaluate the data. Frequency counts, chi-square and p-
values tests were cal culated to compare the proportion of patients who were hospitalized and

who did not experience a hospitalization.

Research Aim # 2
Examine the home health care recipient’ s sociodemographic and health-related
characteristics that are associated with hospitalization and specifically determine how the risk of
hospitalization varies by presence and severity of factors identified on the OAS Sinstrument

completed upon admission to home health care.
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Multivariable logistic regression analysis was performed to estimate the effect of home
health patient sociodemographic and health related characteristics or the likelihood of hospital
readmission.

According to LaPlante (2010), differential item functioning (DIF) occurs when
popul ation groups have significantly different probabilities of responding to an item such as
when responding to IADL and ADL scales based on measured levels of disability. Age and
gender-related DIF may occur with IADL/ADL scaling and controversy now exists about the
unidimentionality of IADL/ADLSs. According to LaPlante (2010), a greater use of combined
ADL/IADL measuresin age-related research such as research looking at variables affecting
hospitalization in Medicare eligible populations, should be used. This study creates combined
variables useful for describing disability in light of the large numbers of need variables taken
from the OASIS instrument found in Appendix B.

Based on the study hypothesis, it was expected that the study sample re-hospitalization
rate would be at or below the national average of 25%. In addition, it was anticipated that there
would be differences in home health recipient sociodemographic and health-related

characteristics between those admitted and not admitted to the hospital.

Research Aim #3:
Examine whether the risk of re-hospitalization varies by the number and frequency of
skilled nursing visits the patient received.
The Allscripts patient claims database will be added to the OASIS database in order to
examine the relationship between the number and frequency of skilled nursing visits and re-

hospitalization. Logistic regression analysis will be conducted to estimate the effect of nursing
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visits on total readmissions and avoidable readmissions. Based on the study’ s hypothesis, it was
anticipated that there would be higher rates of hospitalization among home health recipients who

received fewer nursing visits than those who received more.

Protection of Human Subjects

The proposed study involves secondary data analysis of de-identified Medicare OASIS
data, therefore there will be no contact with subjects and no risk to the privacy of individua
beneficiaries. This data meets the requirements for “exempt categories’ of research. Category 4
exception was obtained from the Committee on Human Research (CHR) at the University of

Cdlifornia, San Francisco.
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CHAPTER 4: RESULTS

Study Overview

A review of the literature revealed numerous hospitalization studies about risk
assessment. Forty-four articles were found in a new study published by Monsen, Swanberg,
Oancea and Westra (2012) to include reference to patient risk of hospitalization of home health
recipients.

This chapter will present the findings of this study. The discussion that follows provides
descriptive information about the study’ s sample characteristics. Descriptive statistics display
dichotomous variables as percents, and means and standard deviations for the continuous
variables. Ageis presented as a categorical variable. Fisher’s Exact was used to compare those
patients who were readmitted to the hospital to those who were not. A Chi-square analysis was
performed to confirm the integrity of the entire model. Finally, the findings of the logistic
regression on the dependent variable, readmission, is presented within the conceptual framework
of the Andersen model (predisposing, enabling, need and utilization variables). Logistic model
results are presented as odds ratios (AOR) with 95% confidence intervals (Cl).

The overarching aim of this study was to examine the relationship of routinely available
OASIS admission data on patient level acute care hospitalization outcomes in patients receiving
Medicare Home Health services. The specific aimsincluded: 1) Describe the prevalence of re-
hospitalizations by a population of patientsin alarge home heath agency in Californiawho are
enrolled in an episode of home health care; 2) Examine the home health care recipients
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sociodemographic and health-related characteristics that are associated with hospitalization and
specifically determine how the risk of hospitalization varies by presence and severity of factors
identified on the OA SIS instrument completed upon admission to home health care and 3)
Examine whether the risk of re-hospitalization varies by the number and frequency of skilled
nursing visits the patient received.

This non-experimental, correlational, cross-sectiona study used data from alarge home
health agency on the Central Coast of Californiawhich was able to provide alarge enough
secondary dataset (N = 6,249) for study. Table 2.1 presents the descriptive table and presents the

percentages in the context of the Andersen Behavioral Model framework.

Descriptive Results

Sample

Table 4.1 shows the number and percentage of the variables used in this study. The initial
sample was 8,880 patients. Almost three quarters of the original sample had a payment source of
traditional Medicare, followed by commercia insurance (11.58%), Medicare Health
Maintenance Organization (HMO) coverage (11.3%). The remainder was state Medi-Cal and
Managed Medi-Ca (6.8%). After removing those who did not meet study criteria, 6,249
remained. Study exclusion criteria included: a) patients who only had an initial assessment
without any follow-up visits, b) patients with more than one 60-day episode of care, and c)
patients with other than Medicare as their primary insurance. In the fina study sample, all

patients have a payor source of Medicare fee for service.
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Table 4.1: Descriptive Tabulations of Variables Used in Logistic Regression

LNVET
GENDER

ETHNICITY

RESIDENCE

LIVEWITH

CAREGIVER

LIFEEXPECTANCY

RowVal

Male
Female

Non-White
White

Patients own or rented residence
Other

Alone
Other

Spouse or S/0
Other

Greater than 6 months
6 months or fewer

COGNITIVEFUNCTION Requires assistance

(Cognitive
functioning)
ANXIETY

DEPRESSION

VISION

Alert and oreinted

None

Less than daily to daily

None
Depressed mood

Normal

(Vision impairment) Some impairment

SPEECH

(Speech/language

impairment)

HEARING

No impairment
Mild to severe

No impairment

(Hearing impairment, Demonstrates some impairment

PAININTERFERING

(Pain that
interferes with
activity)

INTRACTABLEPAIN
(Intractable pain)

DYSPNEA

None
Infrequent to constant

No
Yes

No
with ambulation and ADL

2206
3303

851
4658

4400
1109

1298
4211

2060
3449

4779
730

1668

3841

3551

1958

4406
1103

4759
750

4235

1274

3877

1632

1999
3510

4928

2973
2536

( 86.6%)
(89.2%)

( 86.5%)
( 88.5%)

(88.1%)
( 88.3%)

( 89.9%)
(87.6%)

(88.1%)
(88.2%)

(89.1%)
(82.5%)

(86.3%)
(89.0%)
( 89.3%)

( 86.2%)

( 89.2%)
( 84.3%)

( 88.7%)
( 85.0%)

(88.7%)
(86.4%)
(88.7%)

( 86.8%)

( 88.4%)
( 88.0%)

( 88.4%)
( 85.8%)

(91.2%)
( 84.8%)

340
400

133
607

593
147

146
594

278
462

585
155

265

475

426

314

534
206

608
132

539

201

492

248

263
477

644
96

286
454

(13.4%)
(10.8%)

(13.5%)
(11.5%)

(11.9%)
(11.7%)

(10.1%)
(12.4%)

(11.9%)
(11.8%)

(10.9%)
(17.5%)

(13.7%)
(11.0%)
(10.7%)

(13.8%)

(10.8%)
(15.7%)

(11.3%)
(15.0%)

(11.3%)
(13.6%)
(11.3%)

(13.2%)

(11.6%)
(12.0%)

(11.6%)
(14.2%)

( 8.8%)
( 15.2%)

2546
3703

984
5265

4993
1256

1444
4805

2338
3911

5364
885

1933

4316

3977

2272

4940
1309

5367
882

4774

1475

4369

1880

2262
3987

5572
677

3259
2990

(40.7%)
( 59.3%)

(15.7%)
(84.3%)

(79.9%)
(20.1%)

(23.1%)
(76.9%)

(37.4%)
(62.6%)

( 85.8%)
(14.2%)

(30.9%)
(69.1%)
( 63.6%)

( 36.4%)

(79.1%)
(20.9%)

(85.9%)
(14.1%)

(76.4%)
(23.6%)
(69.9%)

(30.1%)

( 36.2%)
( 63.8%)

(89.2%)
(10.8%)

(52.2%)
(47.8%)

Statistic
Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

P-VALUE
0.0024

0.0850

0.8800

0.0200

0.9400

<.0001

0.0026

0.0003

<.0001

0.0028

0.0160

0.0330

0.7100

0.0510

<.0001
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Table 4.1: Descriptive Tabulations of Variables Used in Logistic Regression, cont.

RowVar RowVal
PRESSUREULCER No
(Pressure ulcer) Yes
N/A
UTI No
(Urinary tract Yes
infection
CATHETER No
Incontinent/incontinent with cathe
BOWELINCONTINENC No

(Bowel incontinence) Yes

MEDMANAGEMENT

Independent or N/A
Dependent

RESPIRATORYTHERAP Yes, on oxygen or other supplemen

(Respiratory

treatments)

CARDIOVASCULAR

PULMONARY

GATROINTESTINAL

SKELETAL

CANCER

DIABETES

SKIN

CNS

METABOLIC

GENITOURINARY

SUBDEMENTIAPSYCH

CEREBROVASCULAR

No oxygen

No
Yes

Yes

No
Yes

No
Yes

No
Yes

No
Yes

No

Yes

Yes

No
Yes

No
Yes

3349
200
1960

5005

504

3395

2114

4970
539

2270
3239

737

4772

3321

2188

4446
1063

5015
494

3315
2194

4982
527

4569
940

5006
503

5018
491

5078
431

4916
593

5181
328

5065

(89.6%)
( 80.0%)
( 86.7%)

( 88.2%)
( 87.3%)
( 89.2%)

(86.6%)

( 88.8%)
(82.8%)

(91.0%)
( 86.3%)

(80.6%)
(89.4%)
( 89.5%)

( 86.2%)

( 89.2%)
( 84.2%)

(88.4%)
(85.6%)

(85.9%)
(91.8%)

(89.3%)
(78.8%)

( 88.9%)
( 84.6%)

(89.1%)
(79.5%)

(88.1%)
( 88.5%)

( 88.3%)
( 86.5%)

( 88.4%)
( 86.1%)

( 88.1%)
( 88.6%)

(87.7%)
(93.9%)

412
328

628
112

224
516

177

563

390

350

540
200

657

543

197

598
142

569
171

610
130

676

673

67

644
%

698
a2

711
29

(10.4%)
(20.0%)
(13.3%)

(11.8%)
(12.7%)
(10.8%)

(13.4%)

(11.2%)
(17.2%)

( 9.0%)
(13.7%)

(19.4%)
(10.6%)
(10.5%)

(13.8%)

(10.8%)
(15.8%)

(11.6%)
(14.4%)

(14.1%)
( 8.2%)

(10.7%)
(21.2%)

(11.1%)
(15.4%)

(10.9%)
(20.5%)

(11.9%)
(11.5%)

(11.7%)
(13.5%)

(11.6%)
(13.9%)

(11.9%)
(11.4%)

(12.3%)
( 6.1%)

3738
250
2261

5672

577

3807

2442

5598
651

2494
3755

914

5335

3711

2538

4986
1263

5672
577

3858
2391

5580
669

5138
1111

5616
633

5694
555

5751
498

5560
689

5879
370

5776
473

( 59.8%)
( 4.0%)
(36.2%)

(90.8%)
( 9.2%)
(60.9%)

(39.1%)

( 89.6%)
(10.4%)

( 39.9%)
( 60.1%)

(14.6%)
( 85.4%)
( 59.4%)

(40.6%)

(79.8%)
(20.2%)

(90.8%)
( 9.2%)

(61.7%)
(38.3%)

(89.3%)
(10.7%)

(82.2%)
(17.8%)

(89.9%)
(10.1%)

(91.1%)
(8.9%)

(92.0%)
( 8.0%)

( 89.0%)
(11.0%)

(94.1%)
( 5.9%)

(92.4%)
( 7.6%)

Statistic
Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

Fisher's exact

P-VALUE
<.0001

0.5400

0.0020

<.0001

<.0001

<.0001

<.0001

<.0001

0.0500

<.0001

<.0001

<.0001

<.0001

0.8900

0.2500

0.0800

0.8700

<.0001
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Table 4.1: Descriptive Tabulations of Variables Used in Logistic Regression, cont.

RowVar RowVal No Yes Total Statistic P-VALUE
ADL <2 4751  (89.1%) 579 (10.9%) 5330 (85.3%) Fisher'sexact <.0001
(Mean ADL 2+ 758 ( 82.5%) 161 (17.5%) 919 (14.7%)
dichotomized)

IADL <2 4025  (89.2%) 489  (10.8%) 4514  (72.2%) Fisher'sexact = <.0001
(Mean IADL 2+ 1484  (85.5%) 251  (14.5%) 1735  (27.8%)
dicotomized)

HHRG3 <13 rehab visits 4256 (87.7%) 595  (12.3%) 4851 (77.6%) Fisher'sexact  0.1600
> 13 rehab visits 1211 (89.6%) 141  (10.4%) 1352  (21.6%)
> 19 rehab visits 42 (91.3%) 4 ( 8.7%) 46 (0.7%)
AGEGROUP 21-64 527  (85.6%) 8  (14.4%) 616  ( 9.9%) Fisher'sexact 0.0880
65-75 1632 (88.9%) 204  (11.1%) 1836  (29.4%)
76+ 3350 (88.2%) 447  (11.8%) 3797  (60.8%)
ALLNON-NURSE  0-3 2647  (83.0%) 543  (17.0%) 3190  (51.0%) <.0001
VISITS 4-6 1597  (92.5%) 129  ( 7.5%) 1726  (27.5%)
7-9 956 (95.4%) 46  ( 4.6%) 1002 (16.0%)
10-33 312 (93.4%) 22 (66%) 334  (5.5%)
ALLNURSEVISITS ~ 0-3 3199 (89.1%) 390  (10.9%) 3589  (57.4%) <.0009
4-6 1900 (88.2%) 254  (11.8%) 2154  (34.5%)
7-9 268  (83.8%) 52 (16.2%) 320  ( 5.1%)
10-33 142 (76.3%) 44 (23.7%) 186  ( 3.0%)

The sample was somewhat disproportionate based on gender (59.3% females). Ethnicity
was predominantly white (84.3%). 79.9% were found to live in their own homes. There were 740
readmissions in this sample within the first 60 days of admission to the home health agency.

Table 4.2 organizes the descriptive characteristics by predisposing, enabling, and need

variables. The utilization variable, “visits’ will be discussed later in the chapter.
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Table 4.2: Predisposing, Enabling, and Need Variables

VARIABLE

VALUE

TOTAL

P-VALUE

PREDISPOSING

GENDER Male 2546 (40.7%) 0.0024
Female 3703 (59.3%)

ETHNICITY Non-White 984 (15.7%) 0.0850
White 5265 (84.3%)

AGEGROUP 21-64 616 (19.9%) 0.0880
65-75 1836 (29.4%)
76+ 3797 (60.8%)

ENABLING

LIVEWITH Alone 1444 (23.1%) 0.0200
Other 4805  (76.9%)

CAREGIVER Spouse orS/0O 2338 (37.4%) 0.9400
Other 3911  (62.6%)

MEDMANAGEMENT Independent or N/A 2494 (39.9%) <.0001
Dependent 3755 (60.1%)

RESIDENCE Patients own or rented residence 4993 (79.9%) 0.8800
Other 1256 (20.1%)

NEED

LIFEEXPECTANCY Greater than 6 months 5364 (85.8%) <.0001
6 months or fewer 885 (14.2%)

COGNITIVEFUNCTION Requires assistance 1933 (30.9%) 0.0026

(Cognitive functioning) Alert and oreinted 4316 (69.1%)

ANXIETY None 3977 (63.6%) 0.0003
Less than daily to daily 2272 (36.4%)

DEPRESSION None 4940 (79.1%) <.0001
Depressed mood 1309 (20.9%)

VISION Normal 5367 ( 85.9%) 0.0028

(Vision impairment) Some impairment 882 (14.1%)



Table 4.2: Predisposing, Enabling, and Need Variables, cont.

VARIABLE VALUE TOTAL P-VALUE
NEED, cont.
SPEECH No impairment 4774 (76.4%) 0.0160
(Speech/language impairment) Mild to severe 1475 (23.6%)
HEARING No impairment 4369 (69.9%) 0.0330
(Hearing impairment) Demonstrates some impairment 1880 (30.1%)
PAININTERFERING None 2262 (36.2%) 0.7100
(Pain that interferes with activity) Infrequent to constant 3987 (63.8%)
INTRACTABLEPAIN No 5572 (89.2%) 0.0510
(Intractable pain) Yes 677 (10.8%)
DYSPNEA No 3259 (52.2%) <.0001
with ambulation and ADL 2990 (47.8%)
PRESSUREULCER No 3738 (59.8%) <.0001
(Pressure ulcer) Yes 250 ( 4.0%)
N/A 2261 (36.2%)
UTI No 5672 (90.8%) 0.5400
(Urinary tract infection) Yes 577 (19.2%)
CATHETER No 3807 (60.9%) 0.0020
Incontinent/incontinent with cathe' 2442 (39.1%)
BOWELINCONTINENCE No 5598 (89.6%) <.0001
(Bowel incontinence) Yes 651 (10.4%)
THERAPYREFERRAL No 5018 (80.3%) 0.0140
(Therapy referral) Yes 1231 (19.7%)
RESPIRATORYTHERAPY Yes, on oxygen or other supplemen 914 (14.6%) <.0001
(Respiratory treatments) No oxygen 5335 (85.4%)
CARDIOVASCULAR No 3711 (59.4%) <.0001
Yes 2538  (40.6%)
PULMONARY No 4986 (79.8%) <.0001
Yes 1263 (20.2%)
GATROINTESTINAL No 5672 (90.8%) 0.0500
Yes 577 ( 9.2%)
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Table 4.2: Predisposing, Enabling, and Need Variables, cont.

VARIABLE

VALUE

TOTAL

P-VALUE

PREDISPOSING

SKELETAL

CANCER

DIABETES

SKIN

CNS

METABOLIC

GENITOURINARY

SUBDEMENTIAPSYCH

CEREBROVASCULAR

ADL

(Mean ADL dichotomized)

IADL
(Mean IADL dicotomized)

HHRG3

ALLNURSE VISITS

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

<2
2+

<2
2+

<13 rehab visits
> 13 rehab visits
> 19 rehab visits

0-3
4-6
7-9
10-33

3858
2391

5580
669

5138
1111

5616
633

5694
555

5751
498

5560
689

5879
370

5776
473

5330
919

4514
1735

4851
1352
46

3589
2154
320
186

( 61.7%)
( 38.3%)

( 89.3%)
(10.7%)

(82.2%)
(17.8%)

( 89.9%)
(10.1%)

(91.1%)
(8.9%)

(92.0%)
( 8.0%)

( 89.0%)
( 11.0%)

(94.1%)
( 5.9%)

(92.4%)
( 7.6%)

( 85.3%)
(14.7%)

( 72.2%)
(27.8%)

( 77.6%)
(21.6%)
( 0.7%)

( 52.4%)
( 34.5%)
( 5.1%)
( 2.9%)

<.0001

<.0001

<.0001

<.0001

0.8900

0.2500

0.0800

0.8700

<.0001

<.0001

<.0001

0.1600

<.0090
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The sample characteristicsin Table 4.2 are presented using Fisher’s Exact. A detailed
description of the variable scoring depicted in Table 4.1 and 4.2 isincluded in Appendix B,

“OASIS'.

Predisposing Variables
Of those that were hospitalized (740) 13.4% were male and 10.8% were female. There
did not appear to be much difference in ethnicity with 11.5% of white and 13.5% non-white
experiencing are-hospitalization. 23.1% lived alone and of those who had caregivers, only
37.4% received care or support from a spouse or significant other. 90.1% of the sample were 65
years of age or older as the sample was of Medicare beneficiaries. 9.9% were under the age of
65. A higher percentage of the younger group were hospitalized, although the difference did not

prove to be significant (0.08%).

Enabling Variables
Medication Management is frequently cited in the literature as being strongly correlated to risk
of readmission (Kripilani, Theobald, Anctil & Vasilevskis, 2013). 60.1% of the sample were
assessed as having some dependence on someone’ s support consisting of cueing or direct
administration of medication over 70% of those hospitalized were dependent in medication
management.
79.9% were found to live in their own or rented home, with at |east one other person. 2.3% more
of those who lived with others experienced a re-hospitalization than those who lived aone, a

difference that was found to be significant. (p=0.02). 62.6% relied on someone other than their
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spouse or significant other as caregiver and of those, 11.8% experienced a re-hospitalization.

This variable was not found to be significant (p = 0.39)

Need Variables
There were 30 need variables, including 12 diagnostic categories. These are typically the
most significant in studies examining the factors associated with the risk of readmission and are
discussed in more detail as follows:

Pain interfering with activity and intractable pain: 63.8% of patients were assessed as

having infrequent to constant pain that interfered with activity, but the difference in those who
experienced a re-hospitalization was not found to be significant. Almost 11% (10.8%) reported
pain as intractable. Of those, 14.2% experienced a hospitalization although neither variable
addressing pain were found to be significant.

Dyspnea: 47.8% reported some shortness of breath or difficulty breathing with
ambulation and with activities of daily living (ADL’s). 15.2% of those experienced are-
hospitalization (as compared to 8.8% for those who did not were found to have dyspnea with
ambulation and/or activities of daily living (p=<.0001).

Incontinence/UTI: 39.1% of the patients in the sample reported some urinary

incontinence with 9.2% reporting a urinary tract infection at some time within 14 days of being
admitted to a home health episode of care. 10.4% have some incontinence of stool. Neither of
these incontinence variables were significant.

Diagnostic categories: All diagnoses coded on the OA SIS assessments in the sample were

included in the dataset. The numbers of co-morbidities by patient was not examined.

Cardiovascular (40.6%), pulmonary (20.2%), and skeletal (38.3%) were reported the most.
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Substance abuse, dementia and psychiatric disorders were collapsed into one variable called
“subdemtiapsych” which still represented only 5.9% of the sample. Diabetes was surprisingly
low at 17.8%, aswell as cancer at 10.7%. Cerebrovascular conditions represented only 7.6% of
the sample. Cardiovascular (13.8%; p=<.0001), Pulmonary (15.8%; p=<.0001%), Cancer
(21.2%; p=<.0001%), Diabetes (15.4%; =<.0001%), and Skin (20.5%; p =<.0001%) conditions
were sginficant for risk of readmission. The presence of a cerebrovascular condition was shown
in this sample to have an inverse relationship on re-hospitalization (cerebrovascular 6.1%;
p=<.0059%). The most likely explanation for this finding may be that the diagnostic category is
broad and/or that these patients may be less acute and at risk of hospitalization by the time they
start rehab at home.

Life expectancy, cognitive function, anxiety and depression: 85.8% of patients were

assessed by the admitting clinician as having alife expectancy of greater than six months. 30.9%
experience some cognitive deficit defined in the study as requiring assistance ranging from
cueing and reminding to completely dependent on others.

36.4% were noted to experience some degree of anxiety, although this was not found to
be significant (p = 0.49). A significant number of those in the sample (20.9%) and of those
hospitalized (15.7%; p = .01) noted some depression. 27.8% of those who experienced a
hospitalization were assessed as exhibiting some degree of depression ranging from a depressed
mood to suicidal ideation, making this asignificant variable.

Vision, speech and hearing: Deficitsin vision, speech and hearing were examined. 14.1%

of the sample were noted to have some impairment in vision. 23.6% of the sample had mild-
severe speech impairment. 30.1% of the sample was found to have some hearing impai rment.

None of these variables were found to be significant.
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Activities of Daily Living (ADL) were measured; ability to dress upper body, ability to

dress lower body, bathing, toileting, transferring, ambulation, and feeding/eating. Each
individual patient scores were added and averaged to create a scale of <2 and 2 or greater
representing the number of ADL’s the patient required assistance with. 14.7% of the sample had
difficulty with two or more ADL’s. Instrumental Activitiesof Daily Living (IADL) were treated
the same. Planning and Preparing Light Meals, Transportation, Laundry, Housekeeping,
Shopping, and the ability to use the telephone, were added and averaged to create a scale of <2

and 2 or greater. Only ADL (17.5%) was found to be significant (p = .019).

Home Health Resource Group (HHRG): This variable reflects a summary of the scores
assigned in the OASIS instrument in clinical, functional and resource use domains. These 3
domains are reflected as a code called a Home Health Resource Group (HHRG) and is directly
tied to Medicare reimbursement for the home health agency. Because of the multi-collinearity
between the HHRG and the clinical and functional domains already captured as independent
variablesin the model, the HHRG as presented in this model indicates resource use only in terms
of the need for therapy (physical, occupational or speech therapies). Surprisingly, this variable
was not found to be significant.

Utilization: Table 4.3 depicts the mean and SD of “All Nursing” and “All Other Visits”
on the sample N of 6,249. “All Other Visits’ refersto al visits made by physical, occupational
and speech therapists, social workers and home health aides. A total of 42,241 visits were made
to the sample populations within the first 14 days of care, 21,099 of these visits were made by

nurses.
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Table 4.3 Sample Characteristics of Visit Utilization (N = 6,249)

LOWER UPPER

VARIABLES N MEAN SD QUARTILE MEDIAN QUARTILE MIN MAX
All Visits 6249 6.76 3.89 4.0 6.0 9.0 0.0 33
All Nurse Visits 6249 3.11 2.88 0.0 3.0 5.0 0.0 29
All Non Nurse Visits 6249 3.66 3.42 0.0 3.0 6.0 0.0 22

Logistic Regression
To determine characteristics predicting patient re-hospitalizations, logistic regressions
were completed. Table 4.4 shows adjusted odds ratios (AOR) for hierarchical models of
readmission characteristics including a) sociodemographics, and b) clinical factors of primary

diagnoses and comorbidities.

Table 4.4: Logistic Regression

# TRANSFER60/#
SUBGROUP (% ODDS LOWER UPPER
VARIABLE TRANSFER60) RATIO 95% ClI 95% Cl P-VALUE
All Observations 740/6249  (11.8%)
Gender Male 340/2546 (13.4%) 1.17 0.98 1.39 0.086
Ethnicity Non-White 133/984 (13.5%) 1.06 0.85 1.32 0.630
Residence Other 147/1256 (11.7%) 0.83 0.66 1.04 0.110
LiveWith Other 594/4805 (12.4%) 1.23 0.97 1.56 0.094
CareGiver Spouse or S/O 278/2338 (11.9%) 0.91 0.74 1.12 0.390
LifeExpectancy Greater than 6 months 585/5364 (10.9%) 0.97 0.78 1.20 0.760
CognitiveFunction Requires assistance 265/1933  (13.7%) 1.04 0.83 1.30 0.710
Anxiety Less than daily to daily 314/2272 (13.8%) 1.06 0.89 1.27 0.490
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Table 4.4: Logistic Regression, cont.

VARIABLE

Depression

Vision

Speech

Hearing

Paininterfering

IntractablePain

Dyspnea

PressureUlcer

uTl

Catheter

Bowellncontinence

MedManagement

RespiratoryTherapy

Cardiovascular

Pulmonary

Gastrointestinal

Skeletal

Cancer

Diabetes

Skin

CNS

Metabolic

Genitourinary

SubDementiaPsych

Depressed mood

Some impairment

Demonstrates some impairment

Demonstrates some impairment

Infrequent to constant

Yes

With ambulation and A

Yes

Yes

Incontinent/incontinence

Yes

Dependent

Yes, on oxygen or other

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

# TRANSFER60/#
SUBGROUP (%

TRANSFER60)

206/1309

132/882

201/1475

248/1880

477/3987

96/677

454/2990

50/250

73/577

328/2442

112/651

516/3755

177/914

350/2538

200/1263

83/577

197/2391

142/669

171/1111

130/633

64/555

67/498

96/689

42/370

(15.7%)

(15.0%)

(13.6%)

(13.2%)

(12.0%)

(14.2%)

(15.2%)

(20.0%)

(12.7%)

(13.4%)

(17.2%)

(13.7%)

(19.4%)

(13.8%)

(15.8%)

(14.4%)

(8.2%)

(21.2%)

(15.4%)

(20.5%)

(11.5%)

(13.5%)

(13.9%)

(11.4%)

oDDS
RATIO

1.28

1.00

0.92

0.99

1.16

1.03

1.32

1.10

1.01

1.08

1.20

1.38

1.43

1.19

1.07

1.10

0.86

1.76

1.54

0.91

0.95

0.94

0.79

LOWER
95% Cl

1.05

0.80

0.73

0.82

0.97

0.80

1.10

0.74

0.75

0.90

0.92

1.13

1.14

1.00

0.87

0.85

0.71

1.39

0.94

1.18

0.68

0.72

0.71

0.55

UPPER
95% Cl

1.55

1.26

1.17

1.20

1.39

1.34

1.59

1.64

1.37

1.30

1.56

1.68

1.80

1.42

1.32

1.43

1.05

2.20

1.42

2.00

1.23

1.26

1.22

1.13

P-VALUE

0.015

0.980

0.510

0.910

0.098

0.800

0.0034

0.650

0.930

0.400

0.180

0.0018

0.0018

0.050

0.540

0.470

0.1400

<.0001

0.160

0.0016

0.550

0.730

0.630

0.190
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Table 4.4: Logistic Regression, cont.

VARIABLE

# TRANSFER60/#
SUBGROUP (%

TRANSFER60)

0oDDS
RATIO

LOWER
95% Cl

UPPER
95% Cl

P-VALUE

Cerebrovascular Yes 29/473 (6.1%) 0.57 0.38 0.85 0.0059
ADL 2+ 161/919  (17.5%) 1.39 1.06 1.82 0.019
IADL 2+ 251/1735 (14.5%) 1.05 0.83 1.33 0.670
hhrg3 > 13 rehab visits 141/1352 (10.4%) 0.81 0.65 0.99 0.043
hhrg3 > 19 rehab visits 4/46 (8.7%) 1.07 0.36 3.10 0.910
AgeGroup 21-64 89/616  (14.4%)  1.05 0.79 1.39 0.760
AgeGroup 65-75 204/1836 (11.1%) 0.96 0.79 1.18 0.720
AlINonNurseVisitsQ  4-6 129/1723  (7.5%) 0.49 0.40 0.61 <.0001
AlINonNurseVisitsQ  7-9 46/1002  (4.6%) 0.54 0.24 0.47 <.0001
AlINonNurseVisitsQ  10-33 22/334 (6.6%) 0.42 0.27 0.67 0.0003
AlINurseVisitsQ 4-6 254/2154 (11.8%) 0.83 0.69 0.99 0.038
AlINurseVisitsQ 7-9 52/320 (16.3%) 0.98 0.70 1.37 0.900
AllNurseVisitsQ 10-33 44/186 (23.7%) 1.79 1.22 2.60 0.0029

To assess for multicollinearity, a correlation matrix was completed. After evaluating the

Spearman Correlation Matrix, several variables correlated with .7 or greater and were eliminated
from the final regression and descriptive tables. Finally, Chi-Square analysis was conducted to
test the overall goodness of fit of the model. The Chi-Square was large indicating the goodness

of fit (Chi-Square 339.0941 with 43 df; p<.001).

Hypothesis
There were three hypothesis examined in this study:
H1 There will be alower re-hospitalization rate for this study’ s population as compared to

the national average of 25%.
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H, There will be differences in the presence and severity of risk factorsidentified on the
OASIS instrument for patients with, and without a re-hospitalization.

Hs There will be alower rate of re-hospitalization for patients with higher nursing visit
frequency within the first 14 days of enrollmentsinto home health care.

H1: There will be alower re-hospitalization rate for this study’s population as compared

to the national average of 25%. 740 patients were readmitted out of the sample (N = 6,249). This

represents 11.8%. This readmission rate was found to be lower than the national average.

H»: There will be differences in the presence and severity of risk factors identified on the

OASIS instrument for patients with, and without a re-hospitalization. There were no

predisposing or enabling variables that were found to be reflective of a statistically significant
enhanced risk of re-hospitalization. One enabling variable, “Med Management” was found to be
significant (AOR 1.38 with 95% CI of 1.13 to 1.68; p=.0018). Need variables were the
predominant significant category or variable. Depression (O.R. = 1.28; p = .015), Dyspnea (O.R.
1.32; p = 0.0034), medication management (O.R. 1.38 = p = 0.0018), dependence on oxygen
(O.R. 1.43; p = 0.0018), the need for assistance with two or more ADL’s (O.R. 1.39, p = 0.019),
diagnoses of cardiovascular conditions (O.R. 1.19; p = 0.05), cancer (O.R.; 1.76; p = <.0001) and
skinlesions (O.R. 1.54; p = <.0016) were found to be factors associated with an increased risk
of re-hospitalization.

A total of 740 hospitalizations from 6,249 unique patients (11.8%) who were all
Medicare beneficiaries were eligible for the analysis. Age was found not to be predictive. Neither
was ethnicity.

Hs: There will be alower rate of re-hospitalization for patients with higher nursing visit

frequency within the first 14 days of enrollment into home health care.
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When studying home care asit is provided by home health agencies, the relationship
between outcomes and the number of visits has not been found to be linear. The lack of a
positive correlation between resource use and hospitalization rates suggest severa areas for
further research. (Fortinsky & Madigen, 1997; Adams, Corbett & Michel, 2000). According to
Rogers, Perlic and Madigan (2007) front-loading of visits can be key in producing better re-
hospitalization outcomes for agencies who adopted the practice.

The visit variable was further refined to reflect the first 14 days from start of care.
Refining the variable in this way aligns the results to the literature on the importance of front
loading visits.

The variables All Non-Nursing Visits and All Nursing Visits within 14 Days of Start of
Care were added to the model last. A log likelihood was done comparing the model prior to
adding “All Nurse Visits’ and “All Non-Nurse Visits’. Thelog likelihood for the model without
these variables was 4255.407. The log likelihood for the full model was 4.153.501 showing a
difference of 101.906 with 6df, p < .001. This differenceis significant and indicates that visit
variables are important to the overall model.

Thelog likelihood was then calculated on the model without the variable HHRG (Home
Health Resource Group) and on the full model. The difference was 7.626 with 2df, p = .022.
Although less significant than the two visit variables to the explanatory value of the model, the
differenceis still significant and indicates that the HHRG variable still contributes to the full
model.

The value of the categories were determined after an initial review of the quartile found
in the descriptive data run and the reference category was determined to be 0 — 3 visits. All non-

nursing visits variable levels were found to be protective of areadmission (4-6 non-nursing
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visits: AOR 0.49 with CI of 0.40 to 0.61; p <.001; 7-9 non nursing visits :AOR 0.34 with CI of
0.24 —0.47; p < .0001; and 10-33 non-nursing visits: AOR 0.42 with ClI of 0.27 — 0.67). The
most likely reason for these results is the composition of non-nursing visits. All of the non-
nursing visits were physical, occupational speech therapies, Home Health Aide, and Social Work
visits. Point biserial correlations were done and a correlation matrix was created to ook at the
effect of All Visits on the other variablesin the model. The only variable affected was the
Therapy Referral variable. It was evident that All Visits was highly correlated with the variable
“Therapy Referral” (Pearson value of 0.357 with a Cl of 0.335 to 0.379; p < .0001), negating the
impact this variable might have had. The model was re-done without the variable “therapy
referral” and the all non-nurse variable was found to be significant and protective of the risk of
hospitalization.

The All Nursing Visits variable was set up the same way as All Non-nurse Visits. 23.7%
of patients hospitalized had 10 — 33 visits within the first two weeks. Thisvisit level was very
significant for risk of re-hospitalization. (AOR 1.84 with CI of 1.26 to 2.7; p = 0.0018). Thiswas

the only variable level that was significant. See Table 4.5 below.
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Table 4.5

Variables Value Odds Ratio P Value
All Non-Nurse Visits 0-3 vs 1.0
4-6 0.49 <.0001
7-9 0.34 <.0001
10-33 0.42 .0003
All Nurse Visits 0-3 1.0
4-6 0.83 0.038
7-9 0.98 0.900
10-33 1.79 0.0029

Cross tabs were run on al variablesin order to understand the influence each one had on
the three levels of the variable “ All Nurses Visits’. See Table 4.6. Thefirst Chi Square
represents the significance of the variable for each of the four quartiles. The second represents
the significance of the ordered relationship. The ordered relationship is most important.
Spearman’s Rho was also calculated for the variables, “HHRG”, “Age Group” and “All Non-
Nurse Visits’. Rho is negative for each of these variables, indicating a high association between
lower values on the high values of the other variables. Age group (Rho =-0.06; p <.001) and
All non-nursing visits (Rho = -0.14; p < .001) are significant. HHRG is not significant. Those
patients who received nursing visits received more visits in each quartile when the patient was
older. 60.8% of the total nursing visits were provided to patients over the age of 76.

The variables of interest in the final model found to be significantly associated with risk
of rehospitalization were Depression, Dyspnea, med management, respiratory, skin,
cardiopulmonary, cancer and ADL. All of these variables with the exception of med
management were significant at both levels of the cross tab done on visit quartilesaswell. Med

management was significant only by the specific quartile. Dependance on support with med
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management did not appear to be correlated to increased nursing visits by quartile. Patients who

had paid or other outside caregivers, had cognitive deficits, lived with others, experienced pain

interfering with activity, had a surgical wound or stasis ulcer, were dependent on assistance with

medication management and were over the age of 76 required the most nursing visits.

Table 4.6: Tabulations by Number of Nursing Visits

RowVar
GENDER

ETHNICITY

RESIDENCE

LIVEWITH

CAREGIVER

LIFEEXPECTANCY

COGNITIVEFUNCTION

(Cognitive Functioning

ANXIETY

DEPRESSION

VISION

(Vision impairment)

SPEECH
(Speech/language
impairment)

HEARING
(Hearing impairment

RowVal
Male
Female

Non-White
White

Patients own or rented residence
Other

Alone
Other

Spouse or S/O
Other

Greater than 6 months
6 months or fewer

Requires assistance
Alert and oriented

None
Less than daily to daily

None
Depressed mood

Normal
Some Impairment

No Impairment

Mild to severe

No impairment
Demonstrates some impairment

1376 ( 38.3%)
2221 (61.7%

604 (16.8%)
2993 ( 83.2%

2805 ( 78.0%)
792 (22.0%

796 (22.1%
2801 ( 77.9%)

1318 ( 36.6%)
2279 ( 63.4%)

3124 ( 86.9%)
473 (13.1%,

1131 ( 31.4%)
2466 ( 68.6%)

2393 ( 66.5%)
1204 ( 33.5%

2895 ( 80.5%)
702 (19.5%)

3125 ( 86.9%)
472 ( 13.1%)

2744 ( 76.3%)

853 (23.7%)

2609 ( 72.5%)
988 ( 27.5%)

916 ( 42.5%)
1239 (57.5%)

287 (13.3%)
1868 ( 86.7%)

1772 ( 82.2%)
383 (17.8%)

530 ( 24.6%)
1625 ( 75.4%)

803 (37.3%)
1352 (62.7%)

1806 ( 83.8%)
349 (16.2%)

686 (31.8%)
1469 ( 68.2%)

1278 (59.3%)
877 (40.7%)

1665 ( 77.3%)
490 ( 22.7%)

1826 ( 84.7%)
329 (15.3%)

1616 ( 75.0%)

539 (25.0%)

1391 ( 64.5%)
764 ( 35.5%)

162 ( 50.6%)
158 ( 49.4%)

61 (19.1%)
259 (80.9%)

264 ( 82.5%)
56 ( 17.5%)

70 ( 21.9%)
250 ( 78.1%)

133 ( 41.6%)
187 ( 58.4%)

278 (86.9%)
42 (13.1%)

84 (26.3%)
236 (73.8%

194 ( 60.6%
126 ( 39.4%)

235 (73.4%
85 (26.6%)

272 (85.0%
48 (15.0%)

260 (81.3%
60 ( 18.8%)

231 (72.2%)
89 (27.8%)

94 ( 50.5%)
92 (49.5%)

33 (17.7%)
153 ( 82.3%)

159 ( 85.5%)
27 ( 14.5%)

49 (26.3%)
137 ( 73.7%)

85 (45.7%)
101 ( 54.3%)

163 ( 87.6%)
23 (12.4%)

36 (19.4%)
150 ( 80.6%)

119 ( 64.0%)
67 ( 36.0%)

153 ( 82.3%)
33 (17.7%)

150 ( 80.6%)
36 ( 19.4%)

159 ( 85.5%)

27 ( 14.5%)

144 ( 77.4%)
42 (22.6%)

2548 (40.7%)
3710 ( 59.3%)

985 (15.7%)
5273 ( 84.3%)

5000 ( 79.9%)
1258 (20.1%)

1445 ( 23.1%)
4813 ( 76.9%)

2339 ( 37.4%)
3919 ( 62.6%)

5371 ( 85.8%)
887 (14.2%)

1937 ( 31.0%)
4321 ( 69.0%)

3984 ( 63.7%)
2274 ( 36.3%)

4948 ( 79.1%)
1310 ( 20.9%)

5373 ( 85.9%)
885 (14.1%)

4779 ( 76.4%)

1479 ( 23.6%)

4375 ( 69.9%)
1883 (30.1%)

Statistic
X2(3)=32.3
KW X2(1)=27.2

X2(3)=15.8
KW X2(1)=3.9

X2(3)=20.5
KW X2(1)=19.9

X2(3)=6.0
KW X2(1)=3.8

X2(3)=8.7
KW X2(1)=3.6

X2(3)=11.1
KW X2(1)=4.9

X2(3)=16.2
KW X2(1)=3.1

X2(3)=31.7
KW X2(1)=26.0

X2(3)=15.9
KW X2(1)=9.8

X2(3)=9.7
KW X2(1)=8.0

X2(3)=15.1

KW X2(1)=1.0

X2(3)=47.0
KW X2(1)=17.6

<.0001
<.0001

0.0013
0.048

0.0001
<.0001

0.11
0.050

0.033
0.057

0.011
0.027

0.0010
0.080

<.0001
<.0001

0.0012
0.0017

0.021
0.0047

0.0018
0.32

<.0001
<.0001
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Table 4.6: Tabulations by Number of Nursing Visits, cont.

RowVar
PAININTERFERING
(Pain that interferes
with activity)

INTRACTABLEPAIN
(Intractable pain)

DYSPNEA

PRESSUREULCER
(Pressure ulcer)

uTl

(Urinary tract infection)

CATHETER

BOWELINCONTINENCE

(Bowel incontinence)

MEDMANAGEMENT

RESPIRATORYTHERAPY

(Respiratory treatments)

CARDIOVASCULAR

PULMONARY

GASTROINTESTINAL

SKELETAL

CANCER

DIABETES

SKIN

CNS

METABOLIC

RowVal
None
Infrequent to constant

with ambulation and ADL
No
Yes

N/A

No
Yes

No

Incontinent/incontinent with catheger

No
Yes

Independent or N/A
Dependent

Yes, on oxygen or other supplement

No oxygen

1337 ( 37.2%)
2260 ( 62.8%)

3236 (90.0%)
361 (10.0%)

2106 ( 58.5%)
1491 ( 41.5%)

2111 ( 58.7%)
87 ( 2.4%)
1399 ( 38.9%)

3272 (91.0%)
325 ( 9.0%)

2218 ( 61.7%)
1379 ( 38.3%)

3249 (90.3%)
348 ( 9.7%)

1417 ( 39.4%)
2180 ( 60.6%

426 (11.8%
3171 (88.2%

2319 ( 64.5%)
1278 ( 35.5%)

2961 ( 82.3%)
636 (17.7%

3293 (91.5%)
304 ( 8.5%)

2029 (56.4%)
1568 ( 43.6%)

3271 ( 90.9%)
326 ( 9.1%)

3047 ( 84.7%)
550 ( 15.3%

3434 (95.5%)
163 ( 4.5%)

3231 ( 89.8%)
366 (10.2%)

3348 (93.1%)
249 ( 6.9%)

781 (36.2%) 94 (29.4%)
1374 (63.8%) 226 ( 70.6%)

1906 ( 88.4%) 278 ( 86.9%)
249 (11.6%) 42 (13.1%)

895 (41.5%) 147 ( 45.9%)
1260 ( 58.5%) 173 ( 54.1%)

1258 (58.4%) 228 ( 71.3%)
138 ( 6.4%) 17 ( 5.3%)
759 (35.2%) 75 ( 23.4%)

1952 (90.6%) 283 ( 88.4%
203 ( 9.4%) 37 (11.6%)

1265 (58.7%) 199 ( 62.2%)
890 (41.3%) 121 ( 37.8%)

1903 ( 88.3%) 284 ( 88.8%)
252 (11.7%) 36 ( 11.3%)

844 (39.2%) 136 (42.5%)
1311 ( 60.8%) 184 ( 57.5%)

416 (19.3%) 54 (16.9%)
1739 (80.7%) 266 ( 83.1%.

1124 (52.2%) 153 (47.8%
1031 ( 47.8%) 167 ( 52.2%)

1598 ( 74.2%) 267 ( 83.4%
557 (25.8%) 53 (16.6%)

1931 ( 89.6%) 286 ( 89.4%)
224 (10.4%) 34 (10.6%)

1452 (67.4%) 244 (76.3%
703 (32.6%) 76 (23.8%)

1894 ( 87.9%) 265 ( 82.8%
261 (12.1%) 55 (17.2%)

1728 (80.2%) 226 ( 70.6%)
427 (19.8%) 94 (29.4%)

1831 (85.0%) 239 ( 74.7%)
324 (15.0%) 81 (25.3%)

2008 ( 93.2%) 298 (93.1%)
147 ( 6.8%) 22 ( 6.9%)

1944 (190.2%) 292 ( 91.3%)
211 ( 9.8%) 28 ( 8.8%)

53 (28.5%)
133 ( 71.5%)

161 ( 86.6%)
25 (13.4%)

114 ( 61.3%)
72 (38.7%)

147 ( 79.0%)
8 ( 4.3%)
31 (16.7%)

174 ( 93.5%)
12 ( 6.5%)

130 ( 69.9%)
56 (30.1%)

170 ( 91.4%)
16 ( 8.6%)

99 ( 53.2%)
87 (46.8%)

20 ( 10.8%)
166 ( 89.2%)

122 ( 65.6%)
64 ( 34.4%)

168 (90.3%)
18 ( 9.7%)

168 ( 90.3%)
18 ( 9.7%)

139 (74.7%)
47 (25.3%)

158 ( 84.9%)
28 (15.1%)

144 ( 77.4%)
42 (22.6%)

121 ( 65.1%)
65 ( 34.9%)

166 ( 89.2%)
20 ( 10.8%)

176 ( 94.6%)
10 ( 5.4%)

2265 ( 36.2%)
3993 ( 63.8%)

5581 ( 89.2%)
677 (10.8%)

3262 (52.1%)
2996 ( 47.9%)

3744 ( 59.8%)
250 ( 4.0%)
2264 ( 36.2%)

5681 ( 90.8%)
577 ( 9.2%)

3812 ( 60.9%)
2446 ( 39.1%)

5606 ( 89.6%)
652 (10.4%)

2496 ( 39.9%)
3762 ( 60.1%)

916 ( 14.6%)
5342 ( 85.4%)

3718 ( 59.4%)
2540 ( 40.6%)

4994 ( 79.8%)
1264 ( 20.2%)

5678 (90.7%)
580 ( 9.3%)

3864 ( 61.7%)
2394 ( 38.3%)

5588 ( 89.3%)
670 (10.7%)

5145 ( 82.2%)
1113 ( 17.8%)

5625 ( 89.9%)
633 (10.1%)

5703 ( 91.1%)
555 ( 8.9%)

5760 ( 92.0%)
498 ( 8.0%)

Statistic
X2(3)=12.7 0.0053
KW X2(1)=6.1 0.013

X2(3)=6.6 0.086
KW X2(1)=6.2 0.012

X2(3)=167.6 <.0001
KW X2(1)=112.3 <.0001

X2(6)=116.9 <.0001
KW X2(2)=76.7 <.0001
X2(3)=4.1 0.26

KW X2(1)=0.3 0.57

X2(3)=11.8 0.0081
KW X2(1)=0.6 0.44

X2(3)=6.8 0.079
KW X2(1)=3.9 0.049

X2(3)=15.5 0.0014
KW X2(1)=2.6 0.11

X2(3)=63.6 <.0001
KW X2(1)=42.0 <.0001

X2(3)=106.0 <.0001
KW X2(1)=80.5 <.0001

X2(3)=72.2 <.0001
KW X2(1)=18.6 <.0001

X2(3)=6.8 0.077
KW X2(1)=6.3 0.012

X2(3)=114.1 <.0001
KW X2(1)=112.3 <.0001

X2(3)=32.3 <.0001
KW X2(1)=28.7 <.0001

X2(3)=53.7 <.0001
KW X2(1)=43.8 <.0001

X2(3)=388.1 <.0001
KW X2(1)=349.6  <.0001

X2(3)=21.2 <.0001
KW X2(1)=15.0 0.0001

X2(3)=17.1 0.0007
KW X2(1)=9.2 0.0024
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Table 4.6: Tabulations by Number of Nursing Visits, cont.

10-
RowVar RowVal 0-3 4-6 7-9 33 Total Statistic P-Value
GENITOURINARY No 3233 (89.9%) 1895 (87.9%) 277 (86.6%) 164 (88.2%) 5569 ( 89.0%) X2(3)=7.4 0.060
Yes 364 (10.1%) 260 (12.1%) 43 (13.4%) 22 (11.8%) 689 ( 11.0%) KW X2(1)=7.0 0.0080
SUBDEMENTIAPSYCH No 3384 (94.1%) 2019 (93.7%) 309 (96.6%) 175 (94.1%) 5887 ( 94.1%) X2(3)=4.1 0.25
Yes 213 ( 5.9%) 136 ( 6.3%) 11 ( 3.4%) 11 ( 5.9%) 371 ( 5.9%) KW X2(1)=0.1 0.76
CEREBROVASCULAR No 3271 (90.9%) 2026 (94.0%) 305 (95.3%) 182 (97.8%) 5784 (92.4%) X2(3)=30.8 <.0001
Yes 326 ( 9.1%) 129 ( 6.0%) 15 ( 4.7%) 4 ( 2.2%) 474 ( 7.6%) KW X2(1)=29.6 <.0001
ADL <2 3105 ( 86.3%) 1800 ( 83.5%) 267 ( 83.4%) 164 (88.2%) 5336 ( 85.3%) X2(3)=10.5 0.015
(Mean ADL dichotomized) 2+ 492 (13.7%) 355 (16.5%) 53 (16.6%) 22 (11.8%) 922 (14.7%) KW X2(1)=5.9 0.015
IADL <2 2563 (71.3%) 1564 ( 72.6%) 242 ( 75.6%) 149 (80.1%) 4518 ( 72.2%) X2(3)=9.4 0.024
(Mean IADL dicotomized) 2+ 1034 (28.75) 591 (27.4%) 78 (24.4%) 37 (19.9%) 1740 ( 27.8%) KW X2(1)=5.6 0.018
HHRG3 <13 rehab visits 2786 ( 77.6%) 1670 ( 77.5%) 241 (75.3%) 154 (82.8%) 4851 ( 77.6%) Rho=-0.00 0.87
> 13 rehab visits 772 (21.5%) 473 (22.0%) 76 (23.8%) 31 (16.7%) 1352 ( 21.6%)
>19 rehab visits 31 ( 0.9%) 11 ( 0.5%) 3 ( 0.9%) 1( 0.5%) 46 ( 0.7%)
AGEGROUP 21-64 316 ( 8.8%) 204 ( 9.5%) 58 (18.1%) 38 (20.4%) 616 ( 9.8%) Rho=-0.06 <.0001
65-75 1040 (28.9%) 626 (29.0% 108 (33.8%) 63 (33.9%) 1837 (29.4%)
76+ 2241 ( 62.3%) 1325 (61.5%) 154 (48.1%) 85 (45.7%) 3805 ( 60.8%)
ALLNONNURSEVISTITSQ 0-3 1631 (45.3%) 1171 (54.3%) 237 (74.1%) 158 (84.9%) 3197 ( 51.1%) Rho=-0.14 <.0001
(All non-nurse visits 4-6 1126 (31.3%) 535 (24.8%) 46 (14.4%) 18 ( 9.7%) 1725 (27.6%)
within 14 days) 7-9 629 (17.5%) 341 (15.8%) 25 ( 7.8%) 7 (3.8%) 1002 ( 16.0%)
10-33 211 ( 5.9%) 108 ( 5.0%) 12 ( 3.8%) 3 ( 1.6%) 334 ( 5.3%)
Summary

In this chapter, the results of the study were presented. Sample characteristics of
Medicare patients admitted to alarge home health agency during calendar years 2005 through
2008 were described. 11.8% of the sample was admitted to the hospital within 60 days of being
admitted to the home health agency. The differences between those admitted and those not
admitted to the hospital were described. Following an assessment of multicollinearity, variables
were entered into the logistic regression equations. A chi square analysis was done to determine
the model’ s goodness of fit. Eight variables were found to predict hospital admissions from the
home health agency; Depression, Dyspnea, M ed Management, Dependence on Oxygen,
cardiovascular, Skin, and Cancer conditions, and the need for assistancein 2 or more ADL’s. A

discussion of the findings will be presented in the next chapter.
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CHAPTER 5: DISCUSSION

Study Overview

Asdiscussed earlier, the overall purpose of this study was to examine the factors
associated with re-hospitalization of Medicare beneficiaries enrolled into an episode of home
health care. Utilizing the Andersen Behavioral Model as a theoretical framework, the specific
research aims for this study were to: 1) Describe the prevalence of re-hospitalizations by a
population of patientsin alarge home health agency in Californiawho are enrolled in an episode
of home health care; 2) Examine the home health care recipient’ s sociodemographic and health-
related characteristics that are associated with hospitalizations and specifically determine how
the use of hospitalization varies by the presence and severity of factorsidentified on the OASIS
instrument compl eted upon admission to home health care and; 3) Examine whether the risk of
re-hospitalization varies by the number and frequency of skilled nursing visits the patients
received.

The readmission rate for Medicare beneficiariesin this study was 11.8%. The data
indicated that patients who experienced symptoms of depression, had problems with difficulty
breathing, who were dependent on oxygen, and who had a cardiovascular, pulmonary, or cancer-
related diagnosis were at higher risk of readmission to a hospital. Functional status at start of
care was also asignificant predictor of risk with the degree of deficitsin the performance of
Activities of Daily Living (ADL) being the most predictive, as was the dependence on othersin

medi cation management. Persons needing support with medication management, including oral,
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injectable and inhaled medications may need specific interventions once discharged from the
acute care hospital to the home health agency to stay out of the hospital. By far the strongest
predictors of hospitalization, however, were clinical factors. Thisfinding is consistent with much
of the literature, which shows that patients with chronic conditions with multiple co-morbidities
are more likely to be readmitted to a hospital (Rosati et a, 2003. Fortinsky et al, 2006; Fortinsky
et a., 2014). Vinson, Rich, Sperry, Shah and MacNamara (1990) found the chronic condition of
Congestive Heart Failure (CHF) to be so significantly associated with re-hospitalization and
further suggested that almost 50% of the cases of re-hospitalization for CHF might have been
avoided had the patients been identified at high risk for readmission upon entry to a home health
episode.

The following directional hypotheses were evaluated in the study:

H1 There will be alower re-hospitalization rate for this study’ s population as compared to
the national average of 25%.

H, There will be differences in the presence and severity of risk factorsidentified on the
OASIS instrument for patients with, and without a re-hospitalization.

Hs There will be alower rate of re-hospitalization for patients with higher nursing visit
frequency within the first two weeks of enrollment into home health care.

To address these study aims a secondary anaysis of administrative datawas conducted
using a cross-sectional study design. The data for this non-experimental, descriptive correlational
research study came from a provider-based not-for-profit home health agency on the Central
Coast. This database contained clinical assessment and claims data by beneficiary on 100% of
the Medicare home health recipients enrolled into the home health agency who had a start of care

assessment between 1/1/05 and 10/1/08. This assessment data was captured and included in the
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data set used for the study. The fina sample included 6,249 Medicare home health patients of
which 740 (11.8%) experienced a re-hospitalization (the dependent variable).

Logistic regression analysis was used to examine the effects of the explanatory variables
on the odds and rates of hospitalization, separating the independent variable on the dependent
variable while holding the effect of the other independent variables constant. Multivariate
logistic regression was used to model the dichotomous outcome variables. Results are presented
as adjusted odds ratios (AOR) with 95% confidence intervals (Cl). Given the complexities of
hospital utilization in this population, this regression approach was a useful analytic tool for this
dataanaysis. Study findings reveaed that the odds and rates of hospitalization varied by the
presence of several key predisposing, enabling and need characteristics. The Andersen
Behavioral model used in this study will be used to organize and present detailed findings later in

this chapter.

Significance

Beginning in the year 2012, hospitals became subject to financial penalties as described
in the CM S Hospital Readmission Reduction Program (James, J., 2013). Excess readmission
ratios were measured during a performance period beginning July 1, 2009 and going through
June 30, 2012. These data were used to create the readmissions adjustment factor. The
readmissions adjustment factor is used to determine whether or not penalties will be applied to
the at risk reimbursement related to excessive readmissions. Hospital discharges beginningin
FY 2013 were affected. By 2017 hospitals with excess readmission rates could lose as much as

3% of their Medicare reimbursement for services provided to patients diagnosed with Heart
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Failure, Pneumonia, or Acute Myocardial Infarction. This potential revenue lossisin addition to
other payment risks associated with Values Based Purchasing (2%), Inpatient quality reporting
(2%), Hospital acquired conditions (1%) and meaningful use (1%) (U.S. Department of Health
and Human Services, 2013). The greatest cost however, is that imposed on the patient.
Hospitalization exposes vulnerable older adults to the risk of medical errors (Institute of
Medicine [IOM], (2003), and is associated with impaired functional status and quality of life.
(O’ Connor et a., 2014).

It isanatural progression for hospitalsto partner with home health agencies to minimize
excessive re-hospitalization rates. However, the long-term viability of these partnerships may be
driven in part by how well home health agencies identify patients at high risk of re-
hospitalization and prevent its occurrence and in developing approaches to care.

The home health agency provides care where the patient lives and providers of home
health care are able to see how that patient reacts to care in that environment. The greater the
understanding of how the socioeconomic environment and other clinical factorsinteract on
health outcomes, the more likely home health providers are to devel op interventions and health
care practices that are strategic and that will ultimately contribute to population health. Home
health agencies must be instrumental in developing interventions that address socia determinants
of health, aswell asinfluencing local and national health care policy related to both the clinical,
functional and other sociodemographic factors that may impact hospitalizations.

The remainder of this chapter will discuss specific study findings by research aims and

the hypothesis associated with each aim.
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Research Aims

RESEARCH AIM #1

Describe the prevalence of re-hospitalization by a population of patientsin alarge home
health agency in Californiawho are enrolled in an episode of home health care.

H1: Therewill be alower hospitalization rate for this study’ s population as compared to
the national average of 25%.

Avoiding re-hospitalizations is agoal that both improves quality and reduces healthcare
costs. Among Medicare fee for service patients discharged from the hospital, 18.0% are
hospitalized within 30 days (Kaiser Health News, 2013). Nationally, 16% of home health
beneficiaries currently get readmitted to an acute facility within the first 60 days of care.
According to Anderson, M., Helms, L., Hanson, K. and Devilder, N. (1999), most readmissions
of patients from a home health episode occur in the first 2-3 weeks following a hospital
discharge. The actual National Home Health readmission rate has changed since the yearsin
which this study sample was drawn. The national CM S readmission rate for home health
agencies during the year 2005 through 2008 was 25% (Centers for Medicare and Medicaid
Services. Home Health Compare, 2010). In May of 2012, CM S changed its cal culation method
by relying on readmission occurrences derived from claims data versus the prior method of
agency self-reporting through the use of an OA SIS hospital transfer assessment. The metric now

gathered and reported on the Home Care Compare Website (www.cmshomecarecompare.gov)

also no longer counts al readmissions within the 60 day episode following a patient’s admission
to ahome health agency for care, counting only a single occurrence of re-hospitalization per 60

day episodes. Further, Medicaid and Medicare Advantage patients are no longer counted, making

110


http://www.cmshomecarecompare.gov/�

comparisons to prior periods for purposes of tracking improvement in rehospitalization rates
difficult.

The benchmark used to address H; in this study is the readmission rate effective through
2008 of 25%. The readmission rate for the patients in this study was 11.8%. Thisrateis
substantially below both the national average of 25% in 2008.

A few studies have examined the possible reasons for the difference in readmission rates
amongst home health agencies in the United States (Murkofsky & Alston, 2009; Mukamel,
Fortinsky, White, Harrington, White & Ngo-Metzger, 2014; Schade & Brehm, 2010). Regional
differences, provider type, average length of stay, and auspice are possible causes of variance.
Hospital-based agencies in general have had lower readmission rates, and tend to lead the
industry in lower readmission rates (Strategic Healthcare Partners, 2014, accessed 7/10/14). The
data used in this study is from a provider based, or hospital owned agency. Hospital based
agencies are more fully embedded in that hospital’ s continuum of care and artificial barriersto
effective care transitions can be mitigated such as with the use of common electronic health
records.

Another possible explanation for individual agency variance may be the profit status of
the agency. Murkofsky and Alston (2009) suggest that home health agencies may enter or exit
the market depending on financial opportunity. Mukamel, et a (2014) looked at the cost
structures of for-profit and not-for-profit home health agencies and found practice pattern
differences between the two provider types. For-profit agencies, for example, tended to have
higher case mix indexes. The case mix index is ameasure of patient acuity and is primarily
driven by the volume of rehabilitation visits versus nursing visits provided to each patient. For-

profit agencies also tended to have higher lengths of stay. The biggest reason for variance
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between the study readmission rates and the national average through 2008 is most likely the
result of the average length of stay (ALOS) experienced in the study agency as compared to the
nationa average.

In the United States between 2006 and 2007, ALOS was the principal determinant of risk
adjusted ACH rate in home health agency patients (Schade & Brehm, 2010). These authors
captured this dynamic in their study of ALOS bias in the acute care hospitalization measure for
home health agencies. The ALOS bias is due to the probability that hospitalization risk increases
over time following hospital discharge whether or not there is intercurrent home health care.
These authors state that the acute care hospitalization rate can reliably represent avoidable
inpatient care and specifically note that the measure is subject to both reporting errors and a
length of stay bias. Reporting errors were described as both intentional as well as unintentional
failure to code the OASIS instrument correctly. Intentional errors are errors such asfailing to
self-report rehospitalization and were part of the stated reason for the change to claims based
reporting in 2014. The agency used in this study is a not-for-profit provider based agency whose
practice pattern isto complete transfer OASIS instruments on all known hospitalizations and
whose ALOS was reported by senior leadership to be 45% lower than the national average (42.6
days +/- 14.3days) reported by Schade and Brehm (2010).

The ALOS bias makes it difficult to understand the predisposing, enabling and need
factors known to effect utilization of health care services by home health recipients such as
hospitalization. This bias was finaly removed in the January 2014 Home Health Compare
update. Specifically, the Acute Care Hospitalization and Emergency Department use without
hospitalization measures replaced the OA SIS-based measures, using Medicare claims data as the

new data source. This new measure addresses the acute care hospitalization outcomein afixed
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interval after the start of an episode of home health are regardless of the length of the home
health experience (http://vnaa.org).

Future research looking at the factors associated with rehospitalization among home
health recipients prior to this change need to carefully consider the effect ALOS and agency self-
reporting errors may have on the data sets being used. Neither of these variables wereincluded in
this study.

The results being presented in this study suggest that the complexity and severity of
illness as well as the specific conditions that could lead to a hospitalization should be considered
when developing an approach to the care of a home health patient (Rosati & Huang, 2007). An
important consideration in model selection is the timing and ease of data availability. A
readmission risk scoreis most clinically useful if it iscalculated early in care in order to allow
time for the intervention to be selected. These findings suggest that the home health clinicians
should target high-risk patients early in a plan of care who could benefit from timely
interventions aimed at minimizing unplanned readmissions to the hospital (Riggs, Madigan &
Fortinsky, 2011).

Coleman et a (2004) identified four “pillars’ that represent evidence-based actions for
successful transition from one care setting to the next, including: @ medication management, b)
patient-center health record, c) follow-up with health care provider, and d) knowledgein
managing warning flags associated with the chronic condition. Once patients are identified as
being at risk for readmission, these are the areas where further interventions may be of helpin

reducing or preventing readmissions within 30 days.
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RESEARCH AIM #2

Examine the home health care recipient’ s sociodemographic and health-rel ated
characteristics that are associated with hospitalization and specifically determine how the risk of
hospitalization varies by presence and severity of factors identified on the OASIS instrument
completed upon admission to home health care.

H,: There will be differences in the presence and severity of risk factorsidentified on the
OASIS instrument for patients with, and without a re-hospitalization.

An increasing number of studies have examined the effect of demographic variables,
functional limitations (Riggs, Madigan & Fortinsky, 2011), clinical conditions, (Rosati & Huang,
2007; Rosati et al, 2003; Fortinsky et al, 2014; Manson, Swanberg, Oancea & Westra, 2012) and
psychosocia issues on the risk of rehospitalization.

Of the 6,249 Medicare home health beneficiaries included in this study 59.03% were
female, 60% were 76+ years old, and 15.75% were non-white. These findings are consistent with
the expected demographics of home health recipients in the home health agency’ s geographical
coverage for which it was licensed, but none of these factors were determined to be significant.

The variables associated with rehospitalization in the final model in this study included
the presence of depression, the presence of dyspnea, the capacity to manage medications,
dependence on the use of oxygen, and the presence of cardiovascular, skin (wounds), and most
especially adiagnosis of cancer. Activities of daily living were also predictive of the dependent

variable, re-hospitalization. All had a corresponding P-value at or below .05.
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Risk Prediction Modedl

One of the next stepsin continuing this research is to develop arisk prediction model
useful in the home care environment. Kansagara et al. (2011) conducted a systematic review of
risk prediction models for hospital readmission and concluded that most current readmission risk
prediction models perform poorly, except in specific settings. Nearly all models they looked at
included medical co-morbidity data and prior hospitalization as predictors. Variables such as age
and gender were not found to contribute enough to be included in final models. Coleman et al.
(2004) found the inclusion of variables such as functional status improved predictive models.
Kripilani, Theobald, Anctil and Vasilevskis (2013) found similar results and noted that the value
of risk stratification and risk prediction models depends on the degree of the model’ s complexity,
data availability and performance and noted that ease of use was likely the most important
component. Of note, very few models included clinically actionable data that could be used to
triage patients to different types of interventions. Simple models that use clinically actionable
data such as the Project BOOST model have been evaluated, but have not been rigorously
validated (Kansagara, et al. 2011).

Hansen, Y oung, Hinami, Levy and Williams (2014) conducted a systematic search of
literature databases and created a taxonomy of interventions to reduce 30-day rehospitalization.
43 Studies were included in their review. Using the work of Ashton and Wray (1996) and
Coleman et a. (2004), these authors identified 12 intervention categories. The category entitled
post discharge intervention reflects the magjor clinically actionable interventions for inclusion

into any home health risk model (see Table 5.1).
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Table 5.1 - Taxonomy of interventions to reduce 30-day hospitalization

Pre-discharge Intervention Post-discharge Intervention
Patient Education Timely Follow-up
Discharge Planning Timely PCP Communication
Medication Reconciliation Follow-up TC
Appointment Scheduled before D/C Patient Hotline
Home Visit

The home health industry is now facing arenewed interest in values-based purchasing,
but more work is needed to develop readmission risk prediction models with an outcome of
preventable readmission. Theinclusion of clinically actionable hospital avoidance interventions
into the risk prediction model could not only improve agency-based risk stratification efforts, but
would also help home health agencies to better focus limited clinical and administrative

resources in readmission avoidance programs.

Anderson Behaviora Modél

According to Madigan, Tullai, McGuinness and Neff (2002), the Andersen Behavioral
Model was found to be used the most in studies looking at health care utilization in home health
recipients. The patient characteristics in this model measured upon admission to an episode of
home healthcare were fit into the model’ s four components described as predisposing, enabling,
need, and utilization variables. Previous research using this model has shown that “need” was the
best predictor of health service utilization (Andersen & Aday, 1978; Gelberg, Andersen &

Leake, 2000; Fortinsky et a., 2014).
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Predisposing Variables

As noted earlier in this chapter, there were no Predisposing Characteristics used in the
model, which were found to be significant enough to be considered predictive of re-
hospitalization. Age, gender, and ethnicity were al found to be insignificant in thismodel. This
was an unexpected result. It was expected that age and gender (males) would have been
significant for a prediction risk of re-hospitalization, although as Ewe Reinhardt (2003) pointed
out, aging may be too gradual a process to be considered amajor driver of health care utilization.
DeBoer, Wijka, and deHaes (1997) also found using the Andersen Behaviora Model asa
framework for their meta analysis, that age and gender were not predictors of resource use such
as hospitalization. It may also be that the study model’ s age stratification may have been too
broad, i.e., the lack of a category for age 85 or older could have hidden a possible effect on the
dependent variable by advanced age (> 85 years). It isalso likely that the need to control for
need variables was more important than predisposing variables such as age, gender and ethnicity.
Another possible explanation for the absence of significance in predisposing variablesis the type
of organization from which the data was extracted. The data set used in this study was from a
not-for-profit faith-based health system with a professed commitment to take all patients
regardless of predisposing factors such as insurance. Future research on factors associated with
risk of readmission should include more predisposing variables than were considered in this
study in order to expand the understanding of the effect of variables on rehospitalization in

community-based Medicare beneficiaries (Jenks, Williams & Coleman, 2009).
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Enabling Variables

Depending on others to manage medications was the only enabling variable found to be
significant in the model. The presence of a caregiver, who the patient lived with, and where the
patient lived were not found to have significance in the model. Patients who lived alone (AOR of
1.23 with 95% CI at 0.97 — 1.56) were actually found to be hospitalized more often than those
who lived with others, but the difference was not significant (p = 0.094). It may be that those
living alone tended to have higher levels of independence in self-care and were less likely to be
medically fragile. Insurance class was not examined in the model as all patients in the sample
were Medicare fee for service beneficiaries.

These results are similar to those found in the literature. Both Fortinsky et al., (2009) and
Madigan et a. (2012) found the status of a caregiver or where the patient lived to be
insignificant. Fortinsky et al., (2014) found avery small effect on rehospitalization for patients
who lived alone (AOR = 1.04; C2: 1.02 - 1.06; p < .001). Rosati and Huang (2007) also found
living alone to be just mildly predictive of rehospitalization (AOR = 1.109; ClI: 1.007 - 1.22; p =
0.036). It may be that the answer choices embedded in the OASIS instrument do not capture
responses discrete enough for this variable to influence the model.

M edication management (all OA SIS scores less than independent) were found to be very
significant for risk of hospitalization (AOR = 1.38; CI: 1.13 —1.68: p = 0.0018). Thereis much
in the literature looking at medication reconciliation across care settings. Some of the most
interesting work on the importance of effective medication management in the homeisfound in
the care transitions work. Coleman, et al. (2006) conducted a randomized controlled trial in
Colorado which focused on studying the benefits of care transitions coaches and the importance

of patient engagement in these transitions. One of the four pillars developed by Colemanin
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earlier research was that assistance with medication self-management was necessary to avoiding
unplanned readmissions. Patients with chronic conditions who have difficult managing multiple
medi cations need the support of focused interventions. Most hospitalization avoidance programs
have incorporated good medication reconciliation in al health care settings in their programs.
Effective interventions are those with robust interventions that cross health care settings

including home health (Kripalani, Theobald, Anctil & Vasilevskis, 2013).

Needs Variables

Similar to other studies (Rosati & Huang, 2007; Madigan et al., 2011; Fortinsky et a.,
2014), clinical conditions were found to be the most closely associated with arisk of re-
hospitalization. Dyspnea with ambulation or activities of daily living (average score of 2 or
greater); (AOR 1.35 with Cl @ 95% = 1.12 — 1.62; p = .0016), depression (AOR 1.24 with Cl @
95% = 1.02 — 1.51; p = 0.028) were the most significant non-diagnoses variables associated with
risk of re-hospitalization.

The Activities of Daily Living variable is comprised of sub-variables; upper body
dressing (the ability to dress the upper body with or without dressing or as measured on a 4-point
scale), lower body dressing (the ability to put on under garments, socks, slacks and shoes), the
degree of bathing assistance, transferring (the ability of a patient to move from the bed to the
chair, on and off thetoilet, in and out of the tub or shower, and the ability to turn and position
self in bed), ambulation (the patient’s ability to safely walk once in a standing position or to use
awheelchair once in a seated position on a variety of surfaces), feeding, and preparing and

taking oral medications. Scores from each of these questions were added up and averaged on
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each patient. The results are reflected as those patients who had difficultieswithupto 2 ADL’s
and those who experienced difficulties with more than 2 ADL’s.

Six items were used to construct the measure for Instrumental Activities of Daily Living
(IADL) status (preparing meals, doing housework, laundry, shopping, ability to use
transportation and the telephone. Scores for each item were summed and averaged and presented
in the same way as for the variable “ADL”. Although the reliability and validity of the OASIS
document has been questioned, researchers have found OASIS reliability and validity to be
sufficient for IADL measures (Hittle et a., 2003: Madigan & Fortinsky, 2001; Tullai-
McGuinness, Madigan & Rotinsky, 2009).

According to LaPlante (2010) a greater use of combined ADL/IADL measurein age
related research such as research looking at variables affecting hospitalization in Medicare
eligible populations should be used. This study was set up instead to ook at each variable
separately and averaged both the IADL and ADL OASIS scales separately presenting the final
dichotomous variables as a score of less than 2 and a score of 2 or greater for each variable.
Interestingly, IADL was not significant (AOR 1.05 with CI of 0.83 — 1.33; p = 0.67), suggesting
that the significance of the ADL variable (AOR 1.39 with CI of 1.06 —1.82; p = .019) may not
have been seen in the study findings had the IADL/ADL variables been combined.

According to Rosati et a. (2003) and Rosati and Huang (2007), clinical factors were by
far the strongest predictors of hospitalization. Functional status was also associated with arisk of
hospitalization, although the risk was incrementa depending on the number of ADL deficits.
Fortinsky et a. (2014) applied the Andersen Behaviora Model and also confirmed that need
variables had the highest association to rehospitalization risk, ranking from high to low: skin

ulcer, rehab prognosis, Heart Failure as a primary diagnosis, depression and dyspnea. These
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authors aso emphasize the fact that other potentially important variables not found on the
OASIS instrument such as medication accuracy and access to primary care be considered in
future models. Monsen, Swanberg, Oancea and Westra (2012) also did areview of the literature
on hospitalization risk and found that 28 out of 44 total articles described need variables as
predictive of risk of hospitalization. Most significant need variables found in their review
included skin (wounds), urinary function, circulation, respiratory compromise, mental health
issues, neuro/muscul oskeletal problems and cognitive deficits.

Fortinsky et a. (2006) also noted a relationship between clinical predictors and disease
specific conditions (i.e., Heart Failure), finding patient level variables the strongest factors
associated with hospitalization. These authors found the strongest predictor of rehospitalization
to be the number of prior hospital stays and dyspnea. Jenks, Williams and Coleman (2009) found
thisas well. Both suggested that the variable “ prior hospital stay” may be highly correlated with
clinical factors and the disease trgectory of chronic disease. This study produced findings similar
to those found in the literature. The diagnostic categories for cardiovascular conditions (AOR
1.25 with 95% Cl @ 1.05 — 1.48; p = 0.024) and Cancer (AOR 2.1 with 95% Cl @ 1.65—2.6; p
=.0001) are perhaps the most predictive of arisk of hospitalization. The presence of dyspnea and
the use of oxygen by the patient is also highly predictive of hospitalization (AOR 1.42 with 95%
Cl @ 1.13-1.78; p=0.0023). Interestingly, the presence of a catheter or urinary tract infection
and pressure ulcers was not found to be associated with hospitalization. This finding may aso be
attributed to agency-specific practice patterns, which included alow ALOS and the presence of a
large wound/ostomy team within the agency. Life expectancy, cognitive function, anxiety, and
impaired vision were also not found to be significant. This study did not attempt to isolate the

number of co-morbid conditions per patient.
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Finally, the unique presentation of the variable home health resource group (HHRG) was
found to be significant but only at the >13 rehab visit variable level (AOR 0.81 with 95% CI at
0.65 —0.99; p = 0.043). This variable which normally reflects a composite of the patient’s acuity
based on scores derived from clinical, functional and resource use domains was presented for
this study as a variable representing only resource use domains; the number of therapy visits
provided. The clinical and functional domain components normally found to be components of
this variable were not considered, as they would have been potentialy highly correlated with
other variables in the model. This score is now a measure of resource use by therapy only
(physical, occupational and speech therapies). This finding was not expected. One possible
explanation for the 0-13 therapy visits level being found protective of the risk of
rehospitalization is that the actual medical acuity of the patient population requiring that visit
frequency islesslikely at risk for rehospitalization. The primary conditions for which therapy
visits are provided are orthopedic surgical aftercare and degenerative joint diseases. A smaller
number of total therapy visits are provided for neuro (stroke) and generalized weakness or
debility. The significant diagnostic variables found in this study; cardiopulmonary, cancer,
diabetes, and diseases of the skin, tend to be chronic conditions and ones not typically eligible
for extensive rehabilitation under the Home Health Medicare benefits. Visit frequency and

intensity as the concepts apply to non-nursing visits are discussed in Research Aim #3.

RESEARCH AIM #3
Examine whether the risk of re-hospitalization varies by the number and frequency of

visits the patient received.
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Hs: There will be alower rate of re-hospitalization for patients with higher nursing visit
frequency within the first two weeks of enrollment into home health care.

The Home Health Agency’ s electronic medical record (Allscripts) patient claims database
was added to the OASIS data study sample to include total nursing visits and all other visit types
provided within the first 14 days of an episode of care and this variable was added to the model.
Data extraction challenges prevented knowing the actual visit frequency, or intensity of visits.
Only total visits by nurses and “al other” (physical, occupational and speech therapies, home
health aides, social work) types of clinician visits were extracted.

The literature looking at the relationship between nursing services use and risk of
hospitalization is limited, and the findings reported in the literature conflict on whether more
home nursing visits are protective of the risk of re-hospitalization. Rosati and Huang (2007) and
Rogers, Perlic and Madigan (2007) found that front-loading nursing visits was associated with
lower re-hospitalizations. Both Fortinsky and Madigan (1997) and Vanderboom and Madigan
(2008) found higher visits per patient not to be associated with lower hospitalization.

Little research exists about the relationship between skilled home nursing visits, patient
characteristics and patient outcome. Empirical evidence is needed to inform policy and clinical
practice (Riggs, Madigan & Fortinsky, 2011; Madigan et al, 2009). This study did not attempt to
determine the intensity or actua frequency of visits which would aso be an issue of interest in
future research relative to how visit utilization in home health affects risk of re-hospitalization.

O’ Connor, Bowles, Feldman, St. Pierre, Jarrin, Shoh and Murtough (2014) conducted an
extensive review of the literature the relationship of home health nursing visits on
rehospitalization, focusing on “frontloading” of visits and visit intensity among home health

beneficiaries. Rogers et al. (2007) defined front loading as providing 60% of planned nursing
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visits within the first two weeks of the home health episode. Riggs, Madigan and Fortinsky
(2003) defined visit intensity as a response to the instability of the patient’s condition and/or the
inability to effectively manage their condition or self-care between visits. Riggs, Madigan and
Fortinsky (2011) further expanded on their definition saying that nursing visit intensity could be
considered a measure of nursing service use, and should be calculated as aratio of total nursing
visits to length of stay. This calculation would then account for the large variations of home
health recipients’ average lengths of stay amongst home health agencies. Front loading was
noted to be equivaent to visit intensity in most studies (Brega, Jordan & Schlenker, 2003; Riggs
et al., 2011; Madigan et al., 2012). The actual calculation of visit intensity however was different
in all studies. Most considered only nursing visits intensity. Some included al home health visit
types (physical, occupational and speech therapy, social work, and home health aide services)
(Bregaet a., 2003; Madigan et al., 2012). The total number of visits per episode of care was also
used frequently as the measure for nursing service, athough the use of this measure does not
take into account the variation in home health agency lengths of stay. O’ Connor et a. (2014)
suggest visit intensity be used in order to better examine how care was given across all provider
types.

The resultsin this study seem to contradict some studies while supporting others.
Fortinsky and Madigan (1997) in using the Andersen model to test the relationship between
resource consumption and patient outcome found that the intensity of visits per day of those
admitted to the hospital from home care were significantly greater than those discharged to the
community. Rogers et al. (2007) found front loading of visits to be associated with fewer
hospitalizations. Rosati and Huang (2007) reported results similar to this study in their research

looking at all visits and hospitalization within 60 days. These authors found more nursing visits
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to be associated with rehospitalization, describing this finding as “reassuring” asit suggested
clinicians were aware of the complexity of their patients and increased the number of nursing
visits accordingly (40-63 Nurse Visits: AOR 1.53 with CI of 1.0 —2.35; p=.05). Thisissimilar
to the results found in this study (All Nurse Visits: AOR 1.79 with ClI of 1.22 — 2.6; p = 0.0029)
and reinforce the theory that higher numbers of nursing visits may be highly correlated and
potentially necessary to clinical acuity in the absence of evidence-based readmission avoidance
programs.

Although these study findings were unexpected, it is likely that the patients who received
the most visits were clinically most acute and as a result, more likely to be at risk of
hospitalization. Neither visit intensity or acuity were addressed in this study, making it difficult
to fully understand the effect of both nursing and non-nursing visit utilization on
rehospitalization. The findings associated with All Non-Nurses Visits are not surprising. High
numbers of therapy visits would be provided to patients with good rehab potential. These
patients would be less likely to be at risk of re-hospitalization.

Twenty-five variablesin the cross-tab presented in Chapter 4 were significant at both the
categorical aswell as ordered levels. Of those, five provide new information about the patient
popul ation who received 10-33 visits. Of those patients receiving 10-33 visits by a nurse, more
lived with someone (73%), more were older (45.7% > age 76) and more experienced pain which
interfered with activity (70.6%). Nurse visits also showed an ordered increase by quartile for
patients who were older, who experienced pain interfering with activity, exhibited cognitive
deficits, and who presented with surgical wounds or lower extremity stasis ulcers. Patients found

with these need variables used more nursing resources.
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According to Bliss, Westra, Savik & Hou, (2013), 34% of home health care episodes are
for wounds (pressure ulcers, surgical wounds and/lower extremity venous ulcers). Skin
conditions (wounds) were determined to be significant for risk of re-hospitalization for home
health recipients in this study (AOR 1.54 with CI of 1.18 to 2.00; p = 0.0016). Skin conditions
were also determined to be significant for utilization of higher number of nursing visits as well
(34.9% of patients with skin conditions received 10-33 nurse visits).

The most likely explanation for the findings in this study which appear to show that
patients use more nursing visits and still get re-hospitalized is that these patients are older, are
compromised to the degree they cannot live alone, and require more nursing visits for the care of
wounds consisting of surgical and stasis ulcers. These findings are aligned with the Andersen
Behavioral Model indicating that patients with higher need variables drive higher utilization.
Patients with a higher need for nursing visits within the first 14 days of start of care had a higher
risk of utilizing greater resources use such as hospitalization. The frequency and intensity of
home hedlth visits asit relates to risk of rehospitalization is an area of study which needsto be
examined (Riggs, Madigan & Fortinsky, 2011). Visit utilization by diagnosis or clinical item
groupings and the efficacy of mid level practitionersin Medicare intermittent home health care
arealso areasin need of further study. The reimbursement model of the current Medicare home
health benefit does not accommodate the routine use of Nurse Practitioners who, as an example,
if employed as aregular part of the home health care team could potentially provide time
sensitive interventions such as ordering wound care changes and early treatment of wound or
other infections without the patient having to wait for an appointment to the primary care
physician or presenting to the emergency department. Home health agencies who implement

evidence-based clinical strategies which are successful in managing wounds more efficiently and
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find away to incorporate mid level practitioners into the home care interdisciplinary team will

likely experience areduction in higher utilization rates as well aslower re-hospitalization rates.

Limitations

This study adds to a slowly growing body of research using the OASIS dataset from
home care agencies to examine outcomes such as re-hospitalization in home heathcare (Rosati et
a., 2003; Rosati & Huang, 2007; Madigan, Schott & Matthews, 2001).

This study had several limitations. First, the patient variables were restricted to data
available in the OA SIS instrument, with the exception of the agency claims files from which
visits were extracted. Other potentially important variables such as medications, physician
orders, historical medical information and progress notes were not used. Thiskind of datais not
available on the OASIS instrument.

Another potentia limitation noted by Madigan (2012) is that as Home Health agencies
aretypically dependent on patient and family to report whether a hospitalization occurred, a
margin of error in agency reported readmissions could occur. A patient enrolled in a 60-day
episode of home health care may be schedul ed to be seen by the nurse once aweek. It is possible
that in this scenario, a patient could experience a short hospitalization between visits made by the
nurse and fail to inform the nurse. Further, individual home health agency policy may dictate
how many hospitalizations get recorded within a 60-day episode of care. Home health agencies
have the option of discharging a patient who readmits to the hospital before the first 60-day
episode is over. The readmissions that may occur on the patients after the discharge from the
agency will not be recorded in the OASIS database. This potential limitation to data accuracy

was addressed in 2013 when CM S began using claims data to report re-hospitalizations.
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Another significant potential limitation is that the data used is from only one home health
agency. The data used in this study is from an agency on the Central Coast of California. This
data may reflect the impact of greater managed care penetration, different physician practice
patterns and/or other sociodemographic differences unique to Californiaor CMS Region I X.
Further, the data used in this study was intentionally gathered only from easily accessible data
(OASIS) and only at the start of care. Thiswas so that only study recommendations could be
easily adopted by home health agencies. The sample itself was selected from patients that had
complete assessment data at start of care. These two factors may have lead to selection bias and
the results may not generalize to the broader population of home health care recipients. Lastly,
since only start of care information was used in the models, the study findings may not apply
when patients are re-certified for additional, contiguous 60-day episodes of care prior to being
discharged from the home health agency.

Missing datamay also be alimitation to this study that is worthy of note. Secondary
diagnoses, for instance may have been underreported given the limitations inherent in the space
allowed on the OASIS instrument and the instructions for completing the instrument. In research
pertaining to home health care recipients, it is unknown whether the OASIS is a complete source
of datato capture Comorbid conditions or whether it should be complimented with claims data,
noting that a thorough account of comorbidities should really be considered essential for risk
adjustments in outcomes research Kansagara (2014).

Research on re-hospitalization from the home health perspective is often limited by
methodological issues on how long the patients are followed after an index hospitalization and
critical questions about the length of time following an index hospital stay. Reasons may be

patient specific (declinein health status, development of a new problem (Madigan, Tullai,
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McGuinness & Neff, 2002), or as aresult of the failure of the discharge planning process for
hospital based patients (Ashton & Wray, 1996).

Another limitation to the study may be that it did not address the auspice or provider-
based status of the home health agency from which he data was extracted. According to Decker
(2011), for-profit status was associated with a greater risk of hospitalization than that associated
with not-for-profit status. Schade and Brehm (2010) found that for-profit agencies have alonger
length of stay need and that this variable itself had a strong association with hospitalizations after
an admission to home health in that the risk of hospitalization increased over time regardless of
the care a patient received. These researchers found a significant positive bivariate correlation
between agency average length of stay and for-profit status.

Both interrater reliability and validity for many questions on the OASIS instrument call
into question the generalizability of studies based on data derived from the instrument. O’ Connor
and David (2012) conducted a meta-analysis of the validity and reliability found in studies done
since the instrument was put into use in 1998. These authors summarize concerns and future
guestions which need additional research and conclude that evidence to date isinconclusive
regarding the reliability and validity of the OASIS instrument and that important gaps in
knowledge still exist which have to be closed given itsrole in determining home health
reimbursement, home health quality and future research.

Another limitation is that this model does not specifically identify hospitalizations that
may be preventable. This researcher attempted to stratify re-hospitalizations in the model using
the Agency for Healthcare Research and Quality (AHRQ)' s list of potentially preventable
diagnosis, but found too much data missing in the sample on reason for hospitalization and the

variable had to be iminated.
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Finally, research using OA SIS data has a so been limited by the lack of process of care
itemsin the OASIS data set. This limitation was addressed in alater OASIS version, OASIS C as
of January 1, 2010. This new version of OASIS included process of care items, which will allow
future research using the OA SIS data set to contain variables for process of care. (Riggs,

Madigan & Fortinsky, 2011).

Implications for Nursing

The Institute for Health Care Improvement devel oped a framework based on three
dimensions called the “Triple Aim”. This framework describes an approach to optimizing health
system performance. The Triple Aim dimensions are improving the health of populations, patient
experiences of care and the per capita cost of healthcare (Bisognano & Kennedy, 2012). This
framework has become the inspiration for much of the health care improvement work seen over
the past five years. The authors of this book note that new models of care need to be based on
patient centered-ness, effective information sharing, evidence-based care, and safety.

Through population care coordination, nurses are fulfilling the promise of the Institute of
Medicine Report on the Future of Nursing, acting as architects and co leaders in transforming the
healthcare system. Health plans, including Medicare are increasingly relying on predictive
analytics to coordinate care for vulnerable populations (Christopher, 2014). As the health system
adopts a more integrated approach to patient care, it becomes more necessary to identify risk
factors of specific populations for high service utilization in order to achieve the Triple Aim.
Research in these areas also points to the need for more community-based advance practice
nurses prepared to lead the clinical management of complex populations of patients. Findings

such as those presented in this study can be used to inform policy makers on the unique role of
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advance practice nurses in Home Health Care, presenting a compelling case for afuture
reimbursement model for Medicare beneficiaries which includes these clinicians.

Home Health Care as a component of the healthcare delivery system in the U.S. haslong
been associated with many of the characteristics described when speaking of population health
and management. Nurses in Home Care must be in an informed position to work as navigators of
community-based care. Two of the most critical components of an effective readmission
avoidance program include medication reconciliation and early identification of symptoms
(H2H, accessed 09/01/14). The Home Health Nurse's skill sets and approach to care
management is shifting. Clinical datafollowing an acute episode of care must be included in the
hand off to the admitting home health nurse and all subsequent clinical data gathered while the
patient is enrolled in an episode of home health care must be timely, accessible and accurate to
providers across the continuum. Nurses who do not own the accuracy and completeness of their
clinical documentation (OASIS) and who do not understand the evidence based material on
effective care transitions create barriers instead of pathways to a patient’s capacity to remain
safely on the home environment. Further, the data accuracy concerns described in this study
depict real obstacles to conducting good research into the future; research which should serve to
inform policy makers on the integral role of home health cliniciansin preventing unplanned
readmissions.

In order to function as informed navigators of community-based care, nursesin home
health agencies need to be able to both complete the OASIS instrument accurately and depend on
colleagues for that same accuracy. Accuracy was briefly discussed in Chapter 2 and defined by
Madigan and Fortinsky (2003) as the extent of agreement of the OA SIS assessment responses.

The inconsistencies relative to accuracy in OASIS data was well documented. Nurses need to
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own the quality of the data they use to improve care and the implications; health policy and
reimbursement changes resulting from data presumed to be accurate. Staff level clinicians,
supervisors, and senior leadership all must be able to assess patient needs at both the individual
patient level and at the population health level and they need to be able to focus their
assessments on items demonstrated to be most important (i.e., need variables) in managing risk
of hospitalization.

Research in home healthcare on the factors associated with risk of hospitalization has
significant implications for informing home and community-based |eaders and caregivers how
best to focus efforts and clinical interventions to enable patients to manage their own carein the
home environment. It isimperative that nursing leadership be able to use the results of this
research to select strategic, customized interventions to achieve this outcome in an environment

which demands improvement in cost outcomes as well.

Future Research

This study adds to a slowly growing body of research in Home Health Care using the
OASIS dataset and resource data from a Home Health Care Agency to examine outcomein this
field. The use of the OA SIS data set affords the opportunity for more standardization in study
data and improved capacity for replicable research.

Further research should replicate these findings at other home health agencies and explain
whether risk assessment can improve clinician care planning and how well planned care
interventions have an impact on patient outcomes. Consideration should be given to studying

predictors of re-hospitalization by diagnostic group (i.e., CHF, COPD, HTN, Diabetes). It is
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evident in this study aswell as others (Rosati & Huang, 2007) that it is possible to identify
patients at high risk of re-hospitalization who may need customized interventions and services.

A growing body of evidence suggests that contextual factors associated with the
organization and structural attributes of individual home health agencies significantly affect a
home health patient’ s risk of hospitalization (Intrator, Castle & Mor, 1999). Further expansion of
the Andersen Behaviora Model beyond home health episode level predictors of re-
hospitalization is needed. Studies suggest that external environment factors such as the context in
which an agency provides care influence decisions to re-hospitalization by all members of the
health care delivery team. For example, evidence suggests that there is a state-to-state variation
in hospital admission rates, which may be related to state level funding policies. Agenciesin
states with broader Medicaid programs may be able to provide care outside of the typical benefit
restrictions, which can contribute to less re-hospitalization. (Intrator & Mor, 2000). It isaso
possible that states and organizations with better end of life practice may be associated with
lower readmission rates caused by the prevalence of Advance Care Directives directing more
comfort care and | ess aggressive treatments such as hospitalization in patientsin the last stages
of lifeidentified at high risk of re-hospitalization.

In the home setting, further work is needed to understand what type and intensity of
services are most needed post discharge and which level of practitioner is necessary to make sure
interventions are focused and specific to avoiding unplanned readmissions. According to
Kripalani, Theobald, Anctil and Vasilevskis (2013) there' s no consistent evidence that home
visits reduce readmission rates, suggesting that home healthcare may be more of anatural bridge
in the presence of larger coordinated efforts. The results of their study could call into question

the health policy position on the Medicare Home Health benefit, and additional study must be
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undertaken to better demonstrate how the right intensity of care to the right population of home-
based patients makes a difference in re-hospitalization.

Future study on visit utilization in Home Health Care must examine the effect visit
utilization has on specific subsets of patients such as diagnostic grouping and must include
control for the acuity or similar severity of illness metric in order to understand the benefit of the
home health benefit on preventing re-hospitalization. Future study should also revisit the
components of the Home Health Resource Group (HHRG). As currently comprised, the HHRG
is disproportionately influenced by the utilization of therapy visits which can present a perverse
incentive to home health agencies to increase utilization in this area. Future research should
contribute to arevision of the HHRG by weighting the scoring that creates the HHRG with
evidence-based medical acuity factors predictive of greater health services resource use such as
rehospitalization.

Future research must also be undertaken to demonstrate the overall effectiveness of home
health care on improving cost, quality, and safety. Organizations and communities that attain the
Triple Aim will have healthier populations, in part as aresult of better processes that identify

solutions earlier in a patient’s care and outside of acute healthcare.

Conclusions
In order for home health care to be considered an integral component to health system’s
re-design now and into the future, it needs to embody all three components of the Triple Aim.
Individual organizations will need to rely on research, which provides clear direction on how to
both strategically improve current care delivery processes and target efforts at outcome

improvement. Research which focuses only on the identification of risk for re-hospitalization
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now needs to be combined and studied with the frameworks now being devel oped around
evidence-based approaches to care known to potentially reduce the risk of re-hospitalization once
a patient has been identified. Both the Coleman Care Transition Model and the Naylor
Transitional Care Model are excellent examples of rapidly expanding models being utilized by
many hospitals as frameworks to guide practice aimed at achieving better care transitions
between care settings and as a result, fewer acute care readmissions (California Health Care
Foundation. Navigating Care Transitionsin California: Two models for change, 2008). Future
research studies in home health need to be done which utilize the OASIS derived dataset in these
efforts to identify patients at high risk of re-hospitalization upon discharge to the community
after an index hospitalization and variables found in these care transition models to examine the
effectiveness of a comprehensive approach to care aimed at reducing costly acute care episodes
in high risk Home Health patients.

Thus, the above evidence suggests that organizational, market and policy factors have a
significant effect on hospitalization of home health recipients. Further research is needed to
evauate the effect of such external environmental and contextual factors on hospitalization in
this study population, particularly among vulnerable home health recipients identified clinically

and functionally at high risk of re-hospitalization.
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Appendix A

TABLE 9:  Logistic Regression Mode! for Predicting the Outcome of Acute Care Hospitalization.
Odds

Risk Factor Measured at SOC/ROC*! Coefficient’  Ratio’ (30% cy?
Age: under 65 (0-1) 0.077 1.080 {1.059 - 1.102)
Age: 75 to 84, inclusive (0-1) -0.051 0.950 (0.936 - 0.965)
Age: 85 or more (0-1} -0.103 0.802 (0.886 - 0.918)
Gender: female (0-1) -0.047 0.954 {0.942 - 0.966)
Any HMO payment source (0-1) -0.225 0.798 {0.783 -0.814)
Both Medicare and Medicaid payment sources (0-1) 0.162 1.178 {1.149 - 1.203)
Medicaid {not Medicare} as payment source (0-1} 0.395 1.485 {1.449 - 1.522)
Patient lives with family member (0-1) 0.066 1.088 {1.046 - 1.090)
Patient lives alone {0-1) 0.163 1,176 {1.150 - 1.204)
Caregiver provides ADL assistance (0-1) -0.039 0.962 {0.948 - 0.977)
Caregiver provides |ADL assistance {0-1) -0.050 0.952 (0.936 - 0.968)
Inpatient discharge from hospital (0-1) 0.173 1.188 (1.171 - 1.2086)
Inpatient discharge from rehabilitation facility (0-1) 0.081 1.084 (1.062 - 1.108)
Inpatient discharge from nursing home (0-1} 0.087 1.091 (1.068 - 1.115)
Medical regimen change in past 14 days (0-1) -0.057 0.944 {0.928 - 0.961)
QOverall prognosis moderate or better (0-1) -0.098 0.907 (0.880 - 0.924)
Rehabilitative prognosis is good (0-1} -0.270 0.764 (0.752-0.775)
Disability in grooming (0-3) 0.026 1.026 (1.016 - 1.036)
Disability in dressing upper body {0-3) 0.056 1.057 {1.046 - 1.089)
Disability in toileting (0-4) 0.071 1.073 {1.061 - 1.086)
Disability in ambulation (0-5) 0.064 1.067 (1.057 - 1.0786)
Prior (2 weeks ago) disability in bathing (0-5} 0.043 1.044 (1.038 - 1.050)
Prior (2 weeks ago) disability in toileting {0-4) -0.076 0.927 (0.916 - 0.938)
Disability in housekeeping {0-4) 0.027 1.028 (1.022 - 1.034)
Bisability in management of oral medications (0-2) 0.136 1.148 (1.130 - 1.182)
Prior (2 weeks ago} disability in transportation (0-2) 0.149 1.160 (1.142 - 1.179)
Prior (2 weeks ago) disability in laundry (0-2) 0.079 1.083 (1.071 - 1.095)
Prior (2 weeks ago} disability in telephone use (0-5) -0.023 0.977 {0.971 - 0.982}
Prior (2 weeks ago) disability in mgt. of oral medications {0-2) -0.158 0.854 (0.840 - 0.869)
Dyspnea (shortness of breath) (0-4) 0.133 1.142 (1.138 - 1.149)
Vision impairment (0-2) 0.032 1.032 {1.020 - 1.044)
Speech/language impairment (0-5) -0.048 0.955 (0.847 - 0.964)
Pain interfering with activity (0-3) 0.03¢ 1.039 {1.033 - 1.048}
Intractable pain (0-1) 0.108 1.114 (1.094 - 1.133)
Anxiety level (0-3) 0.044 1.045 {1.037 - 1.052)
Depression symptom scale (0-5) 0.050 1.051 (1.040 - 1.062)
Confusion scale (0-4) 0.018 1.019 (1.012 - 1.027}
Stage 1-4 pressure ulcer(s) present (0-1) -0.156 0.855 (0.800 - 0.914)
Stage 3-4 pressure ulcer(s) present (0-1) 0.182 1.200 (1.123 - 1.283)
Stage of most problematic pressure ulcer (0-4) 0.149 1.1681 (1.120 - 1.203)
No observable pressure ulcer to measure stage (0-1) 0.385 1.485 {1.366 - 1.615)
Status of most problematic stasis ulcer (0-3) 0.170 1.186 (1.169 - 1.203)
Surgical wound(s) present (0-1) -0.418 0.658 {0.633 - 0.684)
Status of surgical wound {0-3) 0.107 1.113 {1.082 - 1.135)
No observable surgical wound to measure status (0-1) 0.517 1.677 {1.573 - 1.788)
Urinary tract infection (0-1} -0.094 0.911 {0.891 - 0.931)
Urinary catheter (0-1} 0.326 1.385 (1.340 - 1.431)
Bowel incontinence frequency {0-5) 0.032 1.033 {1.0256 - 1.040)
Bowe! ostomy (0-1) 0.327 1.387 (1.334 - 1.442)
Urinary catheter prior to past 2 weeks (0-1} 0.258 1,294 (1.244 - 1.3486)
Memory l0ss requiring supervision prior to past 2 weeks (0-1) -0.085 0.919 (0.200 - 0.938)
Obese at SOC/ROC (0-1) -0.059 0.943 {0.928 - 0.958)
Maximum severity rating among ali diagnases (0-4) 0.081 1.084 {1.075 - 1.094)
Number of diagnoses with severity rating >= 2 (0-6} 0,072 1.074 (1.070 - 1.079)
Acute condition: mental/femaotional (0-1} 0.33¢ 1.404 (1.345 - 1.465)
Acute condition: oxygen therapy (0-1) 0.229 1.258 (1.237 - 1.278)
Acute condition: IV/infusion therapy {0-1) 0.387 1.472 {1.427 - 1.518)
Acute condition: enteral/parenteral nutrition (0-1) 0.475 1.608 (1.544 - 1.674)
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TABLE 9: Logistic Regression Model for Predicting the Quicome of Acute Care Hospitalization.

(cont'd)
QOdds

Risk Factor Measured at SOC/ROC Coefficient’  Ratio® (90% CI
Acute condition: orthopedic (0-1) -0.157 0.855 (0.841 -0.870)
Acute condition: neurologic (0-1) -0.139 0.870 (0.851 - 0.890)
Acute condition: open wound/iesion (0-1) 0.081 1.085 {1.080-1.111)
Acute condition: cardiac/peripheral vascular {0-1}) 0.108 1.114 (1.097 - 1.131)
Chronic condition: impaired ambulation/mability {0-1) -0.078 0.925 (0.908 - 0.944)
Chronic condition: eating disability (0-1) -0.080 0.914 {0.885 - 0.943)
Chronic condition: dependence in medication admin. (0-1) 0.232 1.261 (1.236 - 1.287)
Diagnosis: infectious/parasitic disease (0-1) 0.103 1.109 (1.077 - 1.142)
Diagnosis: genitourinary system diseases (0-1) 0.210 1.234 {1.212 - 1.256)
Diagnosis: skin/subcutaneous diseases (0-1) 0.147 1.158 (1.133 - 1.184)
Diagnosis: musculoskeletal system diseases (0-1) -0.098 0.9086 {0.893 - 0.920)
Diagnosis: fractures (0-1) -0.099 0.908 (0.883 - 0.929)
Diagnosis: neoplasms (0-1) 0.345 1.412 (1.385 - 1.440)
Diagnosis: endocrine/nutritional/metabolic (0-1) 0.173 1.188 (1.174 - 1.203)
Diagnosis: blood diseases (0-1) 0.250 1.284 (1.258 - 1.310)
Diagnosis: nervous system disorder (0-1) -0.063 0.911 (0.894 - 0.929)
Diagnaosis: circulatory system diseases {(0-1) 0.108 1114 {1.097 - 1.130)
Diagnosis: digestive system diseases {0-1) 0.097 1.101 {1.082 - 1.121)
Resumption of Care with intervening in-patient stay {(0-1) 0.646 1.908 (1.878 - 1.938)
Attention to artificial openings: urinary {0-1) 0.194 1.215 {1.156 - 1.277)
Aftercare following hip, joint replacement or fracture (0-1) -0.572 0.564 {0.541 - 0.589)
Aftention to artificial openings: gastro/colostomy (0-1) -0.190 0.827 {0.776 - 0.881)
Rehabilitation procedures: physical therapy (0-1) -0.123 0.885 {0.871 - 0.899)
Aftercare following surgery {0-1) -0.118 0.889 {0.868 - 0.911)
Constant -2.485
Number of Risk Factors: 82
R*¥ Developmentat R* = 0.146 Validation R” = 0.144
Q:§ Developmentai C-statistic= 0.734 Validation C-statistic = 0.733

* S0C = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC values.

The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on
the value 0 and 1, the value 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors
that pertain to health or functional status and are defined using a scale that takes on more than two values, higher
values of the scale typically indicate greater impairment or severity of illness. Selective risk factors take on values
that simply represent counts (typically the number of problems) -- these are clear from context. The meaning
associated with specific values for each risk factor can be determined from the OASIS data set.

All coefficients/odds ratios are significant at P<.0001 using the likelihood ratio test for the hypothesis that the
coefficient is zero. The odds ratios and their associated 90% Cis (confidence intervals) are given. These are
considered significant at P<.0001 because of the very large developmental sample used to the create the models.
Using this significance level and large developmental sample results in more stable madels whose performance is
superior under cross validation.

The R? values are the squared correlations between predicted and observed values for all patients in the
developmental {validation) sample. The developmental sample size for all outcomes is 500,000, with some
variation in the number of number of valid cases in this sample for pariicuiar cutcome measures. The validation
sample is 1,000,000 for ali models, with similar variation in the number of valid cases for different outcome
measures. These sample sizes pertain to both R%s and C-statistics. The C-statistic is the area undar the Receiver
Operating Characteristic curve. Intuitively, the C-statistic can be described as follows: It is the probability that two
individuals who differ on the dependent variable (e.g., one achieves the outcome and one does not) alse differ (in
the same direction) on the predicted value calculated from the model.
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Appendix B

Ascurding to the Faporwork Reduction Ast of |95, m proms wrs requine i Tha wiid
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Oultcome and Assessment Information Set (OASIS-B1)

Starl of Gare. Hame Health Patisrt Tracking Sheet, MO0BO-MOB25
Stan of care—further visits planned

Besumption of Care ——————————————————— MD080-M0825
Resumption of care (after inpatient stay)

Follow-Up MOOBO-MO100, MO175, MO230-MO250, MO3S0, MO420,
ol ot MD440, MO450, M0480, MO4TE, MO4BS, MO490, MO530-
Offvoe folloindn mab s MO550, MG 10, MOBS0-MO700, MO225

Immnsfer io an inptient Fachity ———————————— MODB0-M0100, MO830-M0855, MOBOO-MO306

Transfermed lo en inpeBent faciity—patient not discharged from an egency
taen y—patiant discharged from agancy

Daath at homs. MOOBO-MO100, MOS0E

[ from agency IMO0B0-M0100, MO200-M0220, MO250, M0280-MD380,
MO410-MDB20, MOB30-M08A0, MOS03-MI908

Note: For llems MOS40-MOB00, pleass noie special Instructions ef the beginning of the secifon.

CLINICAL RECORD ITEMS
(MODB0) of Parson i
OwRN Q2,1 O3swrisT DOaor

(M0090) Date Assessmant Compleied: T B
th day  year
e

(M0100) This s Being

StertResumgtion of Care
O 1 - Start of care—further visis planned
O 3 - Resumption of care (after inpatient stay)

[ Go to MO175]

4 (foloweup)
5 - Otherfollow-up [Ge to MO175]

= Transfarred to an Inpatient faciiity—patlant not dischargad from agancy [ Ga to M0&30]
= Transfarred to an Inpatent facilty—patlent dischamed from agency [ Go to M0830]
patisnt Eacll

:harge from Agency — Not 1o an Inpy
~ Dealh at hame [ Go to M0S08 ]
= Discharge from agency [ Go to M0200 |
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DEMOGRAPHICS AND PATIENT HISTORY

MO17, which of th Faclitios was the di during the past 14 days?
{ ”|ﬂumwwm was the patient discharged

Orther (spacify)

- Siflind nursing facly
: Patient waa not dischargad from an inpatient facility [ f NA at SOC/ROC, go to M0200; I NA ut
Follow-Up, go to M0230]

(MD180) Inpatient Diuhﬂl Date (mast recent):

mnllndqr yeoar
O UK - Unkaown

(Mo190) Immnlnmmﬂmmmmmmmﬂwhmmm
days (no surglcal or V-codas);
a.
b. [ S
Effactive 10/1/2003
List sach Inpatient Disgnosis and ICD-8-CM code al the level of only the:
treatad during an Inpatient atay within the last 14 days (no surgical, E-nudu.u\f-wdul
Inpagient Facity Disgnosts ICD-0-CN
L [
b . ) | . |
TR T

(Mo200) mu«mm:mcnmpmmum Has this patiant experiencad a change in
regiman (s service change due to new or additional
dlm lehhlﬁ"m’i
O 0 - No [HfNe, gotoM0220]
O 1 - Yes

(M0210) umumm Imuwwmcummwn mammmmagm
ch digg agiman (no surgical or V-codas|

Effective 10/1/2003
l.uhpdinrl‘ulhdlwmq and ICD-8-CM codes at the Jevel! of highest spocificity for those conditions
raquiring changed madical or traatmant ragimen (no surgical, E-codes, or V-codea)

Changed Medicsl Reoimen Disonosis

a0 o

© 2002, Conter for Health Sarvices Rasearch,
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(Mo220)

ooooooooo

Sfvovsuna

‘Condltions Prior to Medical wmwmmmncm-waummswmnmunm o
this patlent an Inpatient ragimen within the
pmudmmurmmmmmmnmtmermmmm
treatment regimen. (Mark all that spply.)

Urinary incontinance

- Indweling/suprapublc catheler

= Intractable paln

= Impaired dedislon-making

= Disruptive or socially Inappropriate bahavior

Memary loss lo the extent that supsrdsion required

Naone of the above

No inpatien! facilty discharge gng no change In medical or trsatmont regimen In past 14 days
Uninown

(MD230/M0240) Diagnoses and Index: List each medical diagnosts or problem for which the patient is

racalving home cars and ICD-8-CM code catagory (thres digits required; five digits mu-nnuwlu
V-codes) and rate them using tha following mmm (Choose one value that represents the most

savers rating appropriate for sach miust be followad if
muiipie coding Illrdmdtumdlewmu

Effective 10/1/2003
m-mmmmmmm-tu--vddnwm[mmummmu
wumhmm Rate sach condition using the following saverity Index. |Choose one value

that represants the most severe rating appropriate for each diagnosis.) E—md-{hlllmulﬂnr

Vmwumﬂam]myhum ICD-B-CM ot b

muliipls coding ks indicated for it a Vcode ks rep Mdlmuﬁm

memﬂmwnuwm Casa mix dingnosis is a pimary or first secondary
PP5 case mix group.

Sewarity Rating
0 - Asymptomatic, no treatment needed at this time

3. poorty patiant |
4 - Symptoms poorty controlied, history of rehospitaizations

~ e aop @

(M0230) Primary Dingnosis 1C0-5-CM Sevarity Rating
{ S | Ooc O1 Oz2 O3 Oa
MO240) Other Diagnosas 1C0-8-CM Sovarity Reting
[} —J Oo Ov Oz O3 O4
@ __. )y Do D01 D02 0Os3 04
24 .——) Do O1 D2 O3 O4
@ .__} OO0 O1 Oz O3 O4
®___.__) Do O1 02 O3 Ds

© 2002, Genter tor Health Services Resaarch, USHSG, Denver, CO
msla-ma{mwzl

160



Effective 10/1/2003
(M0Z45) Paymaent W & Vcod rtad In MO230 In place of a case mix diagnosla, kst
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= Iniravenous or Infusion therapy (excludes TPN)

Parsnteral nutriton (TPN or Bpids)
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4 - None of the above

[M0280) Oversll Prognosis: BEST description of pationts gr for pocovany this aplsode of
Einess.

a
[P

o
o
o

O o - Poor lite or no recovery bs mepeciad andfor further dacling is imminent
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- Unknown
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c
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Life expectancy is & months or fawer

High Risk Faciors chamacierizing this patient: (Mark all that apply.)
Haavy smaking
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Alcohel depandancy

Drug dependenay
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LIVING ARRANGEMENTS
[(M0300) Current Residence:

1 - Patient's owned or rented residence (house, epariment, or mebile home owned or ranted by
patienticauplasignificant ather)

[Family member's residence

Boarding home or rented room

Boerd and care or gasistad [ving facity

Other (specity)

% E
oooooo € oo € ooo

c

U R

oooo o
YL
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(M0340) Patient Lives With: (Mark all that apply.)

Oooogoo
@ e

Lives alone

With spousa or significant othar

With other famity mamber

With & frisnd

With paid help (athar than home cane agency staff)
With other than above

SUPPORTIVE ANCE
(M0350) Assisting Person(s) Other than Home Care Agency Staff: (Mark all that apply.)

g ooooo
; Shuu‘

Relatives, fands, or naighbors living outside the home
Parson maiding In the hame (EXCLUDING peld halp)
Paild halp

Nona of tha above [ f None of the above, go to M0380 1
Unknown [ If Unknown, go to MO390 ]

ary Careglver taking [aad for the patient's care, providing the
it frequent assistance, ate. (other than home care agency stefr):

mosl
O o0 - Nooneperson [if No one person, go to MO390
O 1 - Spouse or significant cther
O 2 - Daughterorson
O 3 - Otherfamily mambar
O 4 - Friend or neighbor or community or church membar
O 5 - Paidhelp
O uk - unknown [ If Unknown, go 1o 80390 ]
(M0370) How Gften does the palisnt eceive assistance from the primary careghwac?
O 1 - Seversl fimes during day and night
O 2 - Sevemal $mes during day
O 3 - Oncadaly
O 4 - Thres armore times per week
O 6 - Onetotwo timas per weak
O 6 - Lessoften than weekly
O uk - Unknown
(W0380) Type of Primary Garegiver Assistance: (Mark all that apply.)
O 1 - ADLsssistance (a.g., bathing, drasaing, tollating, bowelbladder, sating/fasding)
O 2 - IADLessstance (8.g., meds, meals, housekeeping, Isundry, telaphane, shopping, financas)
0O 3- E support (housing, home
O 4 - F support
o s - patients In medical cars
O & - Financlal agent, power of stiomay, or consarvator of finance
O 7 - Health care sgont, conservator of person, or medical power of attomey
O uk - Unknown
SENSORY STATUS
(M0388) Vislon with corectiva lanses if the patient usually wears tham:
O 0 - Normal vision: sees In most can se8 labals,
O 1 - Patally mpairad: cannct see Isbals o but can In path, and
e sumounding layout; can count fingers at arm's langth.
D 2 Saeverely Impaimd: cannot locate objects without hearing or touching them gr paient

nonresponeive,

@mmmmm Rassarch, UCHSC, Denmver, CO
OASIS-B1 (12/2002)
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(M0400) Heering and Abllity to Undersiand Bpoken Langusge in paflant's own language [with hearing aids if the
patlent ususlly uses them):

needs fraguent
Hag savers difficulty hearing and undersianding simpls graetings and ehor commants. Raquires
py sonad tine.

- Unable to hear and understand famillsr words or common Wul:lmlmlf,mpuhi
RONMEponive.

(Mod410) Speech and Oral (Verbal) Exprasalon of Language (in patients own languags):

0 - Ewumplmmlnmol.nmmuummm.wmuyhﬂﬂmmw
no observable im

o 1. Mmathwwum.wmmwmm makes occaslonal emors in
word choics, pmmuam

o z- ideas or neads with mods difficulty [prompting or errars In
word cholca, o spaach Speaks In phra:

0O 3 - Hessevers difficulty expres ﬂnbﬁem'ummelMMw

=]

o

O 0 - Noobservableimpairment. Abie fo hear and understand comp'ex or detalled instructions and
extanded or abefract conversation.
o o1- Mﬂ\mwmm able fo hear and most mult-st and ordinary
atition, extra time, of louder volce.
[m] - Hummdl‘guwnmml simple, ons-stap and briaf
o
|m)

& W om

a

guasaing by listaner. Speech imited o single words or short phrasas.
4 - LUnable to exprass basic needs even with maximal but s not
ivo (9.g., speach k al o
5 - [Patient nonresponsive or unable to spoak.
(MD428) Fraquancy of Pain interfaring with patients activity or movement:
O © - Patient has no pakn or pain does nat intarfere with activity or mevement
[mIE | Less often than dally
O 2 - Dally, but not eonstanty
O 3 - Aiofthetime

mm II pain that |s not sagiy refeved, oocurs n:;ndally. mi:n

affects tha p M nmmmuumaw concaniration, personal relationshl
emations, o abillity or o parform physical actvity?

Na

o
1 Yes

INTEGUMENTARY STATUS
(MO440) Doas this patient have a Skin Leslon or an Open Wound? This oxcludas "OSTOMIES.”

O o - Mo [#fNo,go to MO4sD ]
O 1 - Yes

(M04435) Doses this patient have a Pressurs Ulcer?

O 0 - No [MNo,goto Modes)
O 1- Yes

Omwmm Servicen Ressarch, UCHEC, Denver, CO
OASIS-B1 (12/2002)
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(M0450) Current Number of Preasurs Ulcars at Each Stage: (Clrcla one responsa for sach stage.)

Prassure Lilcar Stages Number of Pressum Ulcers
a) Stage 1: Nonblanchabla erythema of intact skin; tho heralingof | © | 1 | 2 | 2 | 4er
skin ulceration, In darker-pigmanted skin, warmih, edema, mars
hardness, or discolomd skin may be indicators.
b) mramwm.mmm dermis andior 0|12} 3[4
. Tha uicer Is superficial and 31 nically a5 an more
nh'aldnn bilstsr, or shailow crater.
€)  Stage 3: Full-thicknaas skin loss imobving damageornacroaiscf | 0 [ 1 | 2 | 3 | 4or
subcutanecus Ussun which may extend down o, but not though, man
fascle. Theulwprulmcnni:dluuulpm

with or without undermining of adjacent fissue.

d)  Stage 4: Full wkin |osa with axtanshe o ion, eaua] O | 1 | 2 | 3 | 4o

nacrosls, or damage to muscle, bons, or supporting struchures more

Ie.g., tendon, joint capsule, ofc.)

@) |nMunnbmmbmmunmmumhrmmhumduulnllu
of escha drassing, Including casts?

Dllan
O 1. Yas

(MD4BD) [At follow-up, skip thig ltem il pationt hes no pressure ulcers] Stage of Most Problematic
(Obearvabls) Preasurs d

Staga 3
Stage 4
No obsarvable pressure uicer

O 1 - Fullygrenulating
g z- granulation
O 3 - Nothesling
O Na - Noobssrvabin pressure uicer
(MD4EB) Does thie patient have a Stasls Uicer?
O 0 - No [HNe, gote Moss2]

|

O 1 - Yes
(MO4T0) Current Number of Observable Stasis Ulcer(s):
O o - Zow
O 1- one
Oz - Twe
0O 3 - Thee
O 4 - Fourormore
(M0474) Does this pationt have et isast one Stasls Ulcer that Cennct be Observed due to the presence of
8 nonremoveble
O o - Ne
O 1 - Yes
[oa7e)

oooo

Omﬂ. Cantor for Haalth Services Research, UCHSC, Denver, CO
OASIS-B1 (1272002)
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(M0482) Does this patient have a Surgical Wound?

O 0 - No[If No, goto M0450]
O 1 - Yes

(MO484) Current Number of (Obsarvable) Surgleal Wounds: (if a wound Is partially ciosad but hes more
than one opening, consider each opaning as a separate wound.)

- Zem

Ona

Two

Threa

Four ar mone

? bW =D

|
oo € ooooo

thia patient have at least ons Surglcal Wound that Cannct be Obasrved dus to the
ol s d o?

0 - No
1 - Yes

(M0488) (At fallow-up, skip this Hem N patient has no surgical wounds] Stetus of Most Problematic
(Observable) Surglcal Wound:

1 - Fully granulating

2 - Eaylpertial granulation

O 3 - Nothesing
O ma - Nocbservable surpical wound

RESPIRATORY STATUS
(MO480) When is the patient dyspnelc or noticeably Short of Breath?

oo

O © - Never, patient is not shor of braath
O 1 - When walking mors than 20 fest, cimbing stairs
O 2 - withmoderate exerion (e.g., whiie dressing, using commade or bedpan, walking distances less
than 20 fest)
O 3 - Withminimal exartion [a.9., white aating, talking, or parforming cther ADLs) or with agltation
O & - At rest {during day or night)
(M0500) Respiratory Trostments utiized at home: (Mark all that apply.)
O 1 - Oxygen (intermitlant or continuous)
O 2 - Ventistor (contnually or at night)
0O 3 - Coninucus posiive akway pressure
O 4 - Noneof the above
ELIMINATION STATUS
(M0510) Has this patient boen traated for a Urinary Tract Infaction In the past 14 days?
O 0- Ne
O 1 - Yes

O NA - Patisnt on prophytactic treatment
O uK - Unknown
(M0520) Urinary Incontinence or Urinary Catheter Presance:

O 0 - Nolncontinance or catheter (includes anuria or cstomy for urinary drainage) [ If No, go to M0540 ]
O 1 - Patentisincontinent
a -

1
2 - Patient requires a urinary cathater (L., extemal, Indwelling, Intarmittent, suprapublic) [ Ge to
M0540]

© 2002, Cartar for Hoalth Sarvices Ressarch, UCHSC, Denver, ©O
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(M08

g

[Al feitow-up, skip this fem if patisnd has no vrinary inconlinance of does have a urinary catheter) When
does Urinary incontinenca occur?

= Timed-volding defars incontinence
During the night onily
During the day and night

I incontinence Fraquency:

= Very rarely or never has bowel incontinence
= Less then onca waekly

- Ong to three times waekly

= Fourto sbx imas wealkly

- On adaiybasis

o
1
2

i

Mara ofien than once daily
Patiant has astomy for bowel alimination
Unknown

{! Ostomy for Bowal Elimination: Mmumlmmmmmmm (Mﬂmm
last 14 days): o) was related to an sy, or b) a change in
raatment regimen?
O o0 - Patient doss not have an astomy for bowal slimination.
O 1 - Patlenfs ostomy was not related to an inpatient stay and did ngl necessitate change in medical or
realment regiman,
O 2 - The ostomy was releted to an inpatient stay or did necessitats change In medical or treatment

regimen.

NEURO/EMOTIONAL/BEHAVIORAL STATUS
mum]nwwnnmtmm{hhmwmﬂhud“ fankat T "
Immediats memary for simple commands.}
0 - Alert'oriented, able to focus and shift attention, and recalls task
lnn‘.lpllliuw
1= g (cuing, ) onky under stressful or unfamiliar conditions.
Fa MnatWWlndmdmhmm(u on all tasks Involving shifiing of

oooooooo S ooo

Eia&m»—no

3. WMmmmmmmﬂuMm I:namwmdqrhmh
ahift attention and recall directions more then hatf the time.

4 - Totaly dependent dus io disturbances aypch as conatant disodantation, coma, persistent
vepetative stabs, or delirium.

Newer

In new or complax situations onfy

On awakaning or at night only

During the day and evening, but not constantly

nnnuun% O o oo u
]

Eéun.na

- Caonstanty
- Patient nonresponsive

(M0580) When Anadous (Reported or Observed):
None of the tme

Less oftan than dally

Dally, but not constanty

All of the Ume
PPatient nenresponsive

ooooo
;ﬂ”—-ﬂ

@ 2302, Centsr for Health Services Ressarch, UCHSC, Danver, CO
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(M0520) Depressive Feelings Reported cr Observed In Patient: (Mark afl that apply.)

O 1 - Depresssd mood (0., fesling sad, tearful)
O 2 - Senseof falure or seif reproach
O 3 - Hopelessness
O 4 - Recumeni thoughts of death
O 5 - Thoughis of suickds
O & - None of the above fenlings abservad or reparted
(M0&10) Behaviors Damonstrated gt Least Once o Weak (Reparted or Obasrved): (Mark ail that apply.}
O 1 - Memorydeficit: faiure to recognlze femiliar persons/places, inability to recall events of past 24
hours, significant mamary loas so that supervision ls required
g oz- Inudmdecﬂurvmmq failure to perform usual ADLs or LADLs, inability to appropriately stop
mmwmmmu
O 3 - Verba! yifing, th sxcessive profantty, smus| refarences, stc.
O 4 - Physlesl ! k to self and others (.g., hits se¥, throws objects,
punches, with or other objects)
0O s - Infanitllo, or socially Ibehavior varbal actions)
D & - Deluslonal, halucinatory, or parancid behavior
O 7 - None of the above behaviors demensirated
(MDE20) Frequency of Behavior Probiems (Reported or Observed) (e.g., wandering episodes, self abuse, verbal
dlﬂ-ﬂ-'ﬂf\.llh!’llﬂllwum alc.):
O o - Never
O 1 - Lesathen once amonth
0O 2 - Onesamonth
O 3 - Severaltimes each month
O 4 - Sevaraltimes & week
O 5 - Allesst dally
(MDB20) Is this patisnt caiving Payehiatric Nursing Services st homa provided by a qualified peychiatric nurse?
O o- Ne
O 1 - Yes

ADLNADLs

Fe complets the "Current” column for all petiants. For thess lItems, complate the
'ghl' mnnﬂyﬂmdmmnwuun.mhw‘;ﬁ. . to the
mmilmﬂrhmnwunmm ‘or resumption of care date (M0032). In all
casas, record what the patiant [s able

{M0B4D} Grooming: Abllity to tend to personal hyglene needs (Le., washing face and hands, halr care, shaving or
make up, teeth or denture care, fingemall care).

Bdar  Cumont

O 0O 0 - Abletopgroom sef unalded, with or withaut the use of assistve devices or adaptad mathads
O O 1 - Grooming utensils must be placed within reach befare able to complets grooming actvities.
O O 2 - Someons mustassist the paflent to groom seif,

O DO 3 - Patiant depends entrsly upon someone olse for grooming needs.

O UK - Unknown

@ 2002, Cantar for Health Services Ressarch, UCHSC, Denvar, CO
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(MOB5D) Abliity to Dress Upger Body (with or without drasaing pullcvers, fron-
‘opening shirts and bouses, managing zippars, buttons, and snaps:

Erder Cumet

O O 0 - Abielogetciothes out of cosets and drawers, put them on and remeve them from the upper body
without assistance.

o o Abla to dross upper bady without asslstanca If clothing is laid out or handed ko the patient.

O O 2 - someons must help the patient put on upper body dothing.

O O 3 - Patient depends entrely upan snather person to dress the upper bady.

o UK - Unknown

(mosa0) Abllqra::r-nml-dyMhummndmumlhmnmnmmmm.mw

[.5%

By Cummnt

O O o0 - Abletocbisin, put on, and emova clothing and shoes without ssslstance,

O DO 1 - Abletodess body H cigthing and shoes are lald cut or handed to the
patient.

O 0O 2 - Someone musthelp the patient put on undergarments, slacks, socks or nylons, and shoes.

O O 3 - Patient depends entirely upon ancther panson to dress kower body.

a UK - Unkngwn

(MOET0) Bathing: Ability to wash entirs body. Excludag grooming (washing faca snd hands anty).

Eror  Gumrent

O O o - Abletobathe self in ghower or ub independently.

O O 1 - Whthe useof devicas, |s sble to batha self In shower or tub indepandently.

O O 2 - Abietobathe in ehower or tub with tha assistancs of another person:
{a) for intenmiitent supandsion or ancouragement or reminders, OR
(b) to get in and out of the shower or tub, QR
{c} for washing difficult o resch areas.

O O 3 - Partidpates in bathing salf In shower or tub, but requires prosenca of another paraon throughout
the bath for assistance or supsndsion.

O O 4 - Unpable touse the shower or tub and Is bathed in bad or bedside chair.

O O 5 - Unable toeffectively parfcipete In bathing end is totally bathed by ancther person.

=] UK - Unknown

(M0BED) Tollsting: Abiity ko gt ko and from the loded or badside commode.

Brior  Curenl

O O o - Abletogsttoand from tha tllet Indepandentty with or without & devics.

O O 1 - Whenremindad, assisted, or supervised by another person, abis to get to and from the tollst.

o o z- murhwmmnmmhmhwummmwam
mssistance).

0O O 3 - Ungble o gettoand from the todlet or bedside commode but ls able ko use a badpaniurinal
indepandanty.

O O 4 - Istotaly dependant In tolieting.

=} UK - Uninown

(M0830) Tranaterring: Ablity to move from bed to chalr, on and off tollet or commode, Into and out of tub or
shower, and abifity to turn and position self in bad If patient Is bedfast.

Able to Indepandently ransfar,
Transters with minimal human assistance of with use of an assistive device.

- Unabie to transfor self but is able to bear weight and pivet during the transfer pracess.

Unabls to tranafer aslf and Is ynabls to bear weight or pivot when transfarrad by another person.
= Bedfast, unable to transfer but is able to tum and position self in bed.

- Badfest, unable to transfer and Is ynable fo tum and pestiion salf.

= Unicown

ooooooof
DUUUI:II:IE

c
Ethbh =

£ 2002, Conter for Haa'th Sandces Fasearch, UCHSC, Denver, CO
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(MOT00) Ambulstion/Locometion: Ablity to SAFELY walk, once in a standing position, or use 8 wheelchalr, once
In & seated position, on a varisly of surfaces.

Brier Gt

=]
O

ooooo o
oooo o

(M0710) Feeding or Esting:
aaling,

1

Euawu

Erier Current

O 0o
o o+
o 0O =2
O 0O s
O 0O
O 0O s
m] UK
(MO720) Pan
Pige Cusnt

O Oo
o o1
o o2
o UK

Able to indepandartly walk on sven and uneven surfacas and climb stalm with or without ra¥ings.

{l.@., needs no human assistance or aasistive devica).

Raquires usa of & devica (8.p., cana, walker) to waik alone gr requires human supervision or
otiate stairs or sleps or arfin

Abla lo wa'k only with the supanvsion or assistance of another parson at al! imes,

Chairfast, unable to ambulate but is able to wheel sell Indepandently.

Chalrfast, unabla to ambulate and |s unsblg fo whoa! self.

[Badfast, unsble to ambulata or be up In & chair,

Unknown

Ablilty o fead seif meals and snacks. Nots: This refers only to the process of
shewing, and gwallowing, net prepgring the food to be eatan.

Able to indepandently feod salf.
Able to fead salf Indepandently but requines:

(a} maal setup; QR

[b; s oF SUp: from ancther person; QR
(z) & liquid, purend or ground meat diel.
Lingbip to feed self and must be assisted the

Able to taka in nuirients orelly and receives supplemental nutrients through a nasogastric tuba or

gaatostomy.
= \ngbis i take In nutrients orally and !3 fed rutlents through a nasogastric tuba or gastrostomy.

Unabls to take In nutrients orally o by tube feeding.
Undonown

ning and Preparing Light Meals (s.g., careal, sandwich) or roheat dolvared meals:

{a} Ablo to Independertty plan and prapane all fight meals for self or reheat defivered meals; R

(b} Is physically, cognitively, and mentally able to prepare light meals on a regular basls but has
nat routinety parformed lighl meal preparation In the past (l.e., pror to this home care
admisaion).

Linabis to prapar light meats on a regular basis due to physical, cognitive, or mental limitations,

Unable to prepare ary light meals or reheat any dallversd meals.

Unicnown

(M0730) Transpartation: Physical and mental ablilty lo gafaly use a car, tax, or public transportation (bus, train,
subway).

TH o

o o
o o
o

2
UK

Able i Indepandently drive 8 regufar or adapted car; OR uses a regular or handicap-accassibie
public bus

Able to ride In a car anly when driven by another parson; OR able to use a bus or handicap van
only when assixted or accompanied by another person.

Unabls to ride In & car, ted, bus, or van, by ambut

Unknown

© 2002, Conter for Health Servicas Rescarch, UCHSC, Danver, GO
QASIS-B1 (12/2002)
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{MO740) Laundry: mummmm—mouwmmmmmummwn 1o use washer and
dryer, to wash small kems by hend

Priee Curedt
O O o - {(a)Abletaindependenty take caro of el laundry tasks; QR
(b) Physically, cognitively, & dmnﬂrablamdnlnuw)rlmmuhdhnmhuml
routinely parfarmed laundry tasks in the past (Le., prior to this home care sdmisslon).

O O 1 - Abletodoonly ight laundry, such as minor hand wash or light washer loads. Due to physical,
wognitve, or menlal imitatllons, needs assistance with heavy laundry such as camying large lcads
of laundry.

O O 2 - Unablstodoany laundry dus to physical imitesion or needs continual supsrvision and assistanca
dus o cognitive or mental limitation.

a UK - Uninown

(M0750) Housekeeping: Abiity io saloly and ofieciivaly perform light h ing and haavier cloaning taska.

Suren]
% O o - (g) Able to Independenty perform all housekeoping tasks; QR
(%) Physcly, cogntvly, and mantayable to poriom ai housekeesing tasks b ha not
routinaly parficipated In housekeeping tasks In the past (Le., pror to this hame care
admission

)
1 - Ableto pardorm only light housekeeping (e.g., dusting, wiping kitchen counbers) tasks
Indepandenty.

Lasks with o Sup from ancthar

3 - [ parform any tasks uniass azsigted by ancther parson

Oo0oao
~N
g
3
B
g

4 - Unablato In any tagks,
UK - Unknown

(M0780) Shopping: Ablity to plan for, select, and purchase items In a stors and to carry them home or amange

0o o oo

BH E 0 - (a) Abla la plan for shapplng nesds and independantly padform shopping lasks, inchuding carrying

Physically, d iy able to take but has not done shopping
Innllpm(Lo wwmbhummuﬂslun].
O O 1 - Abletogo shopping, but needs soma assistance:

{-]syulmbhmmunu ight shopping and carry small pixciages, bul needs someone to do

occasions! mejor shopping: OR
{b) Unable to go shopping alane, bul can go with someons io sasist.
O O 2 - Uneblsto goshopping, but ks abie to identfy items needed, place orders, and amange home

O s Ma;wmbdndﬂwphﬂwm
UK - Unknown

=]

=]

(MO770) Abliity to Use Telaphana: Ablity to answar the phona, disl numbars, and affectvely vas the telephono to
communicate.

Able to dial numbers and answer calls appropristely and s desired,

- Able to use 8 spocially adepted telephone {l.e., large numbers on the dial, talatype phane for tha
deaf) and call essential numbers,

Abis 1o answer tha telephone and camy on 8 normal conversation but has difficulty with plaging
calis.

Abls to answer the telephone only seme of the tme or s able Lo camy on only 8 Iimited
canversaion.

o

"

w
v

Unabie to answar the lelephone ot all bul can listen H assisied with equipment.
Totally unable to use the leleghane.

Patient does not have a telaphona.

Uniknown

oooo o o oof

E;“‘
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TIONS

(M0786) Mansgemant of Oral Medications: Patint’s gbBity to prepare and take ail prescribed oral medications
nmﬂy ﬂlm administration of the comect dosage at tha appropriate mes/imervas.
i?eh‘hh medications, (NOTE: This refers to abliity, not compliance or

EE‘ Ee-xh Juntly take the correct g ) and geqs) 8l the correct
L
O O 1 - Ableto take medication{s) st the comect Hmea If:
[0 MMdoﬁuMWthuwmmm
b Mdnﬂ? dars; R
somecna develops a drug diary or charl.
O O 2 - Ungbletotake unless by olse,
O O NA - Nooml mediestons prescribed,
=] UK - Unknown

{morsn) n'mwnlol' hhlm Nudﬁﬁun. to prapare and take pil prescribed
nid:lylnd ufd:r. num mwm of

mmmmmapmmmmh
tebliets, Infectable and IV medications).

? E 0 - Ablato taks th ct d propar dosage at the comect times.
a - ﬁbhhmmﬂlulﬂundhwndﬂmlf'
(a) indhidual dosages are prepared in sdvance by encther person, OR

(b} given dally reminders.

O O 2 - Lnsbie botake medicafion uneas adminisiered by somecne else.

O Oma - Ne

=] UK - Unknown

({Mosdo) d [ o prepare and take | prescibed injeciable
medications rellably and safsly, Including administration of comect dosage at the approprate
timesfintervals. Exgluges TV medications.

Prior Current

O O o - Ableteh fake the comract ond proper dosage o the cormact times.

O DO 1 - Ableio tske Injectable medication st comect limes if;

are prepared [n ady by ancther person, QR
{b) givan daly remindars.

O O 2 - Unablete bl unioss ad d by somecne alse.
O DOwa - N

o UK - Unknown

W

(Mostg) F

therapy,
nutrition equipment wmnﬁu@. mmh ut up, mmm change equipment reliably and

_my.m- uunhmmmp-
technique. (NOTE: This refars to ability, mmmnruw
O 0 - Patentmanages all lasks related to equi 1]
O 1 - Ifsomeone sise sats up equipmert (Le., fls portable cxygen tenk, provides patient with prepared
ﬂntbﬂs),pﬂmlhablohmlalulnrmcchuhth
O 2 - Patlent from jpersan fo mensge equipment, but
completes portions of the task.
O a . Patientis anly sble to monttor aquipment (s.g., Itar fow, fluld In bag) and must call somecns aisa
1o manags the aquipment.
O 4 - Patlenti on lsa to all aq
DI NA - Noequipmont of this type used in care [ If NA, go to M0825)
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{moazo) ghver M of Equi) (inch ﬂﬂ_,_umyummh-quhm

nutrition, tharapy eg or sup o et up,
monitor, and change equipment rallably and safely, add appropriats flulds or medication,
P 3 supplies using p (NOTE: This refers to abllity, not
complianca or willingness.)
O o0 - Corsgliver manages & tasks related y
O 1 - Hsomecne sise sets up equipment, careglver Is able to manage all cther aspects.
O 2 - Caregiver requires conskierable assistance from enother porson lo manage squipment, but
Indepandenity complates significant portons of task.
O 3 - Comghver s only able to complets smail portions of task (e.g., administer nabultzer treatment,
clean/stora/disposa of equipment or supplies).
O 4 - o s slse to manage all equipment.
O NA - Nocaragivar
O uk - Unknown
THERAPY NEED

(M0825) Therapy Need: Does tho care plan of the Modicara payment pariod for which this essessment will define &
case mbx group Indicate a need for therapy (physical, occupational, or spesch therapy) that meets the
threshold for a Madicars high-therapy cass mbx group?

0 o0- Ne
O 1- Yes
O NA - Not applicable
EMERGENT CARE
{M0B30) Emsrgent Care: Sinca the last bme DASIS data were collacisd, has the patient ullized any of the
following servicas for { than homa gancy )7 (Mark all that spply.)
O o - No dces [ If no care, go to M0355]
O 1 - Hospital smergency room (Includes 23-hour holding)
O 2 - Declor's office smergency visithouss call
o s3- 3 ungicantar sies)
O UK - Unknown [ UK, go fo M0BSS5]
(MaB4n) Emu;p)vmmm For what ) did the soek gont care? (Mark all that
upply.
O 1 - impropar side affects, toxicity, anaphylaxis
O 2 - Nausea, trith Hpat
O 3 - injurycaused by tall or accident st home
O & - Respiratory problems {e.g., of breath, Infoction,
chatruction)
O 5 - Wound infection, wound status, new fi
O & - Cardiac probisms (8.g., Auid ovarioad, sxacerbation of CHF, chest pain)
g 7- , diabetos out ef contrel
O & - Gibiseding, cbstruction
O 8 - Otherthan above reasons
O uk - Reason unknown

© 2002, Comer for Hoasth Servicas Rossarch, UCHSC, Danver, CO
WH'&!WI
hi

172



SEONLY
which inpatlent Faclfity hes the patient been admitted?

O 1 - Hospital [ Goto Mo8SO]

O 2 - Rehablliation tacity [ Go to M0903 )

O 3 - Nursing home [ Goto M0S00]

O 4 - Hospica [Go to M0S0Z]

O MA - Noinpatient faclity admission
(Moa7D) D Hion: Whara is the path g® from your agency? (Choosa only cne

answer.}

O 1 - Patantremained in the community {not in hospital, nursing homs, or rehab facilty)

O 2 - Patent transterred 1o a nonlnstitutional hospice [ Go to M0903 ]

o 3- [ Eant movad to a nat served by this agency [ Go to

o903 ]

O UK - Other unknown [ Go to M0903]

(M0a80) ARer discharge, does the patlent receive heaith, parsonal, or support Services or Assistance? (Mark all
that apply.)

O 1 - Noasssistance or sarvices racelved

O 2 - Yes, sssistence or senvices provided by famby or friends

O 3 - Yes, assisiance or services provided by other community resources (e.g., meals-on-whaels, homa

heakh services, asglsiad Iving, board and cara)

(Mo&S0) M tha patiant was admitted to an acute cars Hospital, for what Reason was hefshe admitted?

a 1- pitali for pmargent ) care.

o z2- for ymest within 24 hours of

O a- ¢ tor alactive (scheduled more than 24 hours before edmission) care

O Uk - Uninown

(M0895) Reason for Hospitalization: (Mark ail that apply.}
Imprapar madieaton administration, madication sida affects, toxicity, anaphyinds
Injury caused by fall or accldent at homa

Respiratory problams (SOB, Infection, obstruction)

Wound or tube sia infaction, deteriorating wound status, now lesion/ulcsr
Hypo/Hyperlycemia, diabetes out of control

Gl bleeding, abstruction

Exacerbation of CHF, fuid overicad, heart fallure

P T R S R S

oooooooooooooooon
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(M0900) For what Reason(s) was the patient Admittd to & Nursing Home? (Mark all that apply.}

oooooo

=]
c
=

Therapy serdces.
Rasplis camn

Hospics care
Permaneant plecamant
LUnsafs for care al home
Other

Unlnown

(M0S03) Date of Last (Most Recent) Home Visit:

Ly

i

| I S
year

(M030B} Discharge/TransferDeath Date: Enter the date of the discharge, transfer, or desth (at home) of the
patient.

I [

nth day  year
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