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ABSTRACT
Purpose
The purpose of this research was to examine and compare readmissions between the rural
and urban areas for dual eligible patients in Arizona. The study also examined if living in an area
of high socioeconomic status as opposed to living in an area of low socioeconomic status affects
patient’s risk of all-cause-30-day readmission.
Methods
The study used data on dual eligible members who were continuously enrolled in
AHCCCS and the University of Arizona Health Network between January 1st, 2011 and
November 30th, 2012. The outcomes of interest in this study were risk of all-cause-30-day
readmission, length of stay at index admission, and cost of readmission (i.e. amount paid by the
University of Arizona Health Network). Log-binomial regression, Poison regression, and gamma
regressions were used to model risk of readmission, length of stay at index admission, and cost
of readmissions respectively.
Results
Readmission of dual eligible patients in this sample was not related to residential location
of patients. All-cause-30-day readmission did not differ for rural dual eligible patients and urban
dual eligible patients. Readmission of dual eligible patients in this sample was not related to
socioeconomic conditions. Dual eligible patients discharged in the year 2011 had a significantly
higher risk of all-cause-30-day readmission than those discharged in the year 2012
(RR=1.05;p=0.03). Dual eligible patients discharged to skilled nursing facilities had a higher all-
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cause-30-day readmission risk compared to those discharged home. Length of stay at index
admission was not associated with residential location. Patients admitted in the year 2011 were
more likely to stay longer than those admitted in 2012 (IRR=1.13; p<.0001).The longer a dual
eligible patient stayed during their readmission, the more their cost of readmission.
(RR=1.33;p=0.0024).
Conclusions
Readmission was neither associated with residential location nor socioeconomic
condition. Cost associated with all-cause-30-day readmissions was not associated with
residential location of the patients. The study also concludes that length of stay at index
admission did not differ with socioeconomic conditions of the areas patients lived. It also
concludes that year of discharge was associated with their risk of all-cause-30-day readmission.
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CHAPTER ONE: INTRODUCTION
1.1. Background
Hospital readmission rates have been increasing over the last few decades (Anderson &
Steinberg, 1984). It is reported that readmissions may be responsible for about 50% of all
hospital admissions (Weinberger, Oddone, & Henderson, 1996). Among Medicare recipients,
one in every five patients is readmitted within 30 days of discharge, which accounts for $15
billion in spending (Jencks et al., 2009, Medicare Payment Advisory Commission, 2005).
Although the rise in readmission rates does not have a direct relationship with age, older
individuals make a significant contribution (Gonzalez-Fernandez, Baez,& Fernandez-Martinez et
al, 1995). Unplanned readmissions after hospitalization are costly and reflect suboptimal patient
outcomes (Epstein, Jha & Orav, 2011).
The cost of repeated admissions is estimated to be 60 percent of hospital expenditure
(Weinberger, Oddone, & Henderson, 1996). The cost of multiple admissions to the patients and
their families, in terms of morbidity and mortality, is huge (International Society for Quality in
Health Care, 2001), and patients with multiple readmissions consume additional health care
resources (Anderson & Steinberg, 1984). It is stated that a significant percent of readmissions is
avoidable and preventable (Clarke, 1990). The interest in readmission is based on the assumption
that readmission rates can be reduced by improving the hospital care (Ashton & Wray, 1996).
Hospital readmission rates have been used as a determinant of the effectiveness of
inpatient treatment (Nelson, Maruish, & Axler, 2000). Readmission is not only a step backward
in treatment but also a costly alternative to effective and efficient outpatient care (Nelson,
Maruish, & Axler, 2000). Readmission rates are commonly used as an indicator of quality in the
health care field; specifically, rates of readmission 30 days, 90 days, and 180 days after discharge
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are usually examined (Nelson, Maruish, & Axler, 2000). Also, readmissions associated with
ambulatory care sensitive conditions have been used to assess access, quality and performance of
the primary care delivery system (Rizza, Bianco, Pavia, & Angelillo, 2007). Because rural
residents have relatively lower income, less education, and lower health insurance coverage than
do their urban counterparts, they may therefore, be more vulnerable to being readmitted for
ambulatory care sensitive conditions (Cable,2002,Weissman, Gatsonis,& Epstein,1992, Shi,
Pease, Bailey & Corley et al, 1999). There has been extensive literature on readmissions caused
by particular conditions such as heart failure, but there is very limited research addressing the
broader issues involving the multitude of diseases and processes that account for readmission
(Jencks, Williams, & Coleman, 2009).
Reducing hospital readmission has been the highest priority in the current health care
system, with Medicare already withholding payments to hospitals for readmissions that occur
within 24 hours of discharge (Allaudeen et al., 2011). This has stimulated hospitals, professional
societies, and independent organizations to invest considerable resources in finding and
implementing solutions for the “readmissions problem”. Reduction in hospital readmission rates
has captured the imagination of the United States policymakers since readmissions are common
and costly. Policymakers are therefore under the impression that reducing hospital readmission
rates represents a special opportunity to simultaneously improve care and reduce costs (Joynt &
Jha, 2012).
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1.2. Problem Statement
A major cause of higher spending among dual eligible beneficiaries is their higher use of
services, particularly inpatient hospitalizations. For example, dual eligible beneficiaries are 1.6
times more likely to be hospitalized than non-dual eligible beneficiaries and the average
Medicare spending for hospitalizations among dual eligibles is higher than other Medicare
beneficiaries (Medicare Payment Advisory Commission, 2011; Walsh, 2011). Readmission
within 30 days of hospital discharge is considered a marker of poor quality inpatient care
provided during the index admission (Ashton et al., 1997;Durbin et al.,2007).
Dual eligible members also account for a disproportionate share of both Medicare and
Medicaid spending. Although there is a growing interest in readmission rates, little information
is available on all-cause readmission rates for Medicaid patients (Jiang& Wier, 2010). Reducing
hospital readmissions is the highest priority in the current United States health care system. As a
measure of the care delivered at the index admission, readmission is added to multiple quality
dashboards, both institutional and national (University Health System Consortium, 2010).
Previous studies basically emphasized on readmission among the general populace which makes
the interpretation of the results a little more difficult.
Recently, there has been an increasing attention on hospital readmission as an outcome
measure for assessing performance of the health care system (Jiang & Wier, 2010). Beginning in
2013, Medicare will reduce payments to hospitals with excessive readmission rates related to
heart failure, acute myocardial infarction and pneumonia when readmission occurs within 30
days of discharge (Allaudeen et al, .2011) and private insurers are also likely to follow suit,
which will force hospitals to reduce readmission rates. Rural residents are relatively poorer than
urban residents (Mainous & Kohrs, 1995), they are more likely to be uninsured (Center for
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Medicare and Medicaid, 2008), which could affect their readmission rates. Several studies have
looked at readmissions without a considering residential location as a major factor. Others have
also looked at readmission among the general populace but this study will examine the
relationship between readmission and residential location among dual eligible patient
populations in Arizona adjusting for potential confounders.

1.3. Purpose of the Research
The primary purpose of this research is to examine and compare readmissions between
the rural and urban areas for dual eligible patients in Arizona. More specifically, the objectives
will seek to investigate the risk, rates, and cost of readmission adjusting for all other patient and
health system characteristics that could be associated with readmission for these dual eligible
populations.

1.4. Research Objectives
The specific objectives of the research are listed below:

1.4.1. Rural versus Urban
Objective # 1
To compare risk of readmission for these dual eligible living in the rural versus urban areas.
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Objective # 2
To compare risks of readmission between rural dual eligible non-anglos versus urban dual
eligible non-anglos.

Objective # 3
To compare risks of readmission between rural dual eligible Anglos versus urban dual eligible
Anglos.

Objective # 4
To compare costs of readmission for dual eligibles in rural versus urban zip codes.

Objective # 5
To compare length of stay at index admission for dual eligible patients in rural area versus dual
eligible patients living in urban areas.

Objective #6
To examine the impact of Medicare reimbursement penalty on all-cause-30-day readmission.
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1.4.2. Low socioeconomic conditions versus high socioeconomic conditions
Objective # 1.
To compare risk and rates of readmission for dual eligible patients living in areas of low
socioeconomic condition versus those living in areas of high socioeconomic conditions.

Objective # 2
To compare risks of readmission between dual eligible non-Anglo patients living in areas of low
socioeconomic condition versus dual eligible non-Anglo patients living in areas of high
socioeconomic conditions.

Objective # 3
To compare risks of readmission between dual eligible Anglo patients living in areas of low
socioeconomic condition versus dual eligible Anglo patients living in areas of high
socioeconomic conditions.

Objective # 4
To compare costs of readmission for dual eligible patients living in areas of low socioeconomic
condition versus those with high socioeconomic condition.
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Objective # 5
To compare length of stay at index admission for dual eligible patients who lived in areas high
socioeconomic condition versus dual eligible patients living in areas of low socioeconomic areas.

1.4.3. List of Acronyms
CNI---Community Need Index
RUCA---Rural-Urban Commuting Area
SNP ---Special Needs Plan
NRT ---Nicotine Replacement Therapy
SR---Smoking Reduction
ACE--- Angiotensin-Converting Enzyme
SLMB---Specified Low-Income Medicare Beneficiaries
VA---Veteran Affairs
WWAMI---Washington, Wyoming, Alaska, Montana, and Idaho
HISKEW---Health Insurance Skeleton Eligibility
MHSP---Mental Health Services Plan (MHSP)
MA---Medicare Advantage
FFS---Fee for service
ALTCS---Arizona Long-Term Care System
AHCCCS---Arizona Health Care Cost Containment System
SNF---Skilled Nursing Facility
CMS---Centers for Medicare and Medicaid Services
SSI---Supplemental Security Income
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RDS---Retiree Drug Subsidies
PDP---Prescription Drug Plan
MA-PD---Medicare Advantage Prescription Plan
MMA---Medicare Modernization Act of 2003
ACSC’s---Ambulatory Care Sensitive Conditions
RESDAC---Research Data Assistance Center
CCW---Chronic Conditions Warehouse
CNI---Catholic Healthcare West
ICD-9-CM---International Classification of Diseases, Ninth Revision, Clinical Modification
SEC---Socioeconomic Conditions
CCU---Coronary Care Unit
ICU---Intensive Care Unit
HMO---Health Maintenance Organization
RR---Risk Ratio
UA---Urbanized Area
UC---Urban Cluster
RHRC---Rural Health Research Center
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CHAPTER TWO: REVIEW OF THE LITERATURE
2.1. Introduction
Although it is assumed that premature discharge is associated with hospital readmission,
no positive relationship between the two has been established yet (Medicare Payment Advisory
Commission, 2005). Comprehensive discharge planning in addition to post-discharge support for
older patients with congestive heart failure reduces readmission rates (Phillips et al, 2007).
Discharge to acute inpatient rehabilitation was associated with a lower risk of hospital
readmission. In a retrospective analysis of hospital administrative discharge data collected
prospectively by New York State Department of Health’s Statewide Planning and Research
Cooperative System, Philbin et al (2001) found that patients discharged to a skilled nursing
facility at the time of index discharge have a lower risk of readmission than those discharged to
other places.
In a study that examined the relationship between subsequent care post-discharge and
hospital readmission, Huff (2000) reported that Medicaid mental health inpatients who utilized
any psychotherapy, medication management, or diagnostic evaluation services post-discharge
had significantly lower 30-day readmission rates than those who did not utilize those services.
There are many published randomized trials showing that well designed transitional care
reduces hospital readmissions and improves health care outcomes. A meta-analysis of 18 studies
(from eight different countries) showed that comprehensive discharge planning coupled with
post-discharge support for those hospitalized due to congestive heart failure resulted in reduced
readmissions of nearly 25 percent (Epstein,2009). More recent randomized trials from the
University of Pennsylvania and the University of Colorado have shown that nurse-led transition
care programs can reduce preventable readmissions by up to 56 percent (Coleman et al., 2006 &
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Naylor et al.,2004). Using the LACE (i.e. length of stay (L), acuity of admission of
admission(A),comorbidity of the patients(C) , and emergency department use (E) index in a
prospective cohort study in Canada, Walraven et al (2010) reported an association between
LACE score and unplanned readmission.
In a randomized clinical trial, Naylor et al, (1994) reports that a comprehensive discharge
planning designed for the elderly improved outcomes and prevented rehospitalization. Rates of
readmission have been reported to decline after the implementation of predischarge reviews and
improved follow-up after discharge (Bean & Waldron, 1995). In a review conducted by Soeken
et al (1991), in which 12 controlled studies of the efficacy of planned interventions in reducing
readmissions, published from 1980 through 1990 were reviewed, eight of the studies found lower
readmission rates in the intervention group. Jha et al (2001) concluded that congestive heart
failure and pneumonia are the two most common causes of readmissions among Medicare
enrollees (Jha, Orav & Esptein, 2001).
Age has been reported to be positively associated with the probability of readmission
before old age (i.e.65 years) is reached; at which time there appears to be no significant
association between age and readmission (Holloway et al., 1988; Holloway et al., 1990; &
Fethke, Smith & Johnson, 1986). The risk of unplanned readmission has been found to be higher
in public hospitals than in private hospitals. Also, hospital bed-size reflected differences in the
risk of unplanned readmission, being significantly higher for hospitals with over 200 beds than
for those with 1-100 beds (Ansari, Collopy & Booth, 1995). The risk of unplanned readmission
is higher in hospitals with 1-100 beds compared to hospitals with 101-200 beds and over 200
beds in rural areas. However, in metropolitan areas, it was reported that the risk of unplanned
readmissions increased with the size of the hospitals (Ansari, Collopy & Booth, 1995).
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Several other studies have also found a positive relationship between prior hospital use
(Krumholz et al., 1997), advanced age (Corrigan & Martin, 1992), length of stay for index
admission (Corrigan & Martin, 1992), medical co-morbidity (Creditor, 1993) and psychiatric
morbidity (Saravay et al., 1996) with unplanned hospital readmission. African Americans,
Hispanics, and lower-income populations have been found to have higher rates of avoidable
hospital admissions than their counterparts (Kozak, Hall, & Owings, 2001; Hendryx et al, 2003;
Ladika &Ladika, 2006; Gaskin & Hoffman,2000). Using data from the University of CaliforniaSan Francisco Medical Center, a significant positive association was reported between black race
and readmission rates (Allaudeen et al., 2011).
While research has produced conflicting results regarding the impact of marital status on
readmission (Fethke, Smith & Johnson, 1986), males have been found to have higher rates of
readmission than females in studies that considered shorter time windows such as “less than
three months.” However, no significant gender differences have been found in studies employing
longer time windows such as “one year” (Fethke, Smith & Johnson, 1986; Allaudeen et al.,
2011; Graham & Livesley, 1983). Dual eligibles showed significantly higher rates of
readmission than those with only Medicare coverage (Fethke, Smith & Johnson, 1986).

The likelihood of rural residents to seek care later in their illness due to higher cost of
transportation has been proposed as a factor for the higher rates of hospitalization due to
ambulatory care sensitive conditions in rural areas (Ladika, 2004; Culler, Parchman &
Przybylski, 1998; Silver, Babitz &Magill, 1997). Rural residents have significantly higher rates
of hospitalizations associated with ambulatory care sensitive conditions than their urban
counterparts (Nayar et al., 2011). In a study conducted in Western Australia, patients living in
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metropolitan areas were reported to have a significantly lower rates of readmission associated
with breast cancer than rural/remote counterparts (Martin et al, 2008). Using data from the
Research Data Assistance Center (RESDAC) Chronic Conditions Warehouse (CCW), Bennett et
al reported that all rural Medicare beneficiaries with diabetes, particularly those in remote rural
areas, had lower readmission rates than their urban counterparts (Bennett et al., 2005). Krumholz
et al concluded that with almost half of the patients readmitted within 6 months, readmission
after a hospitalization for congestive heart failure is common among Medicare beneficiaries
(Krumholz et al,.1997).
Using data from the National Hospital Discharge Survey, Pappas et al (1997) reports that
residents of middle- and lower-income areas are more likely than residents of the wealthiest
areas and blacks are more likely than whites to be hospitalized with conditions for which
hospitalization is potentially avoidable. Chabra et al. (1998) also concluded that the risk for
multiple Medicaid-paid asthma hospitalizations within a year was greater among AfricanAmerican and Latino children than among white children (ages1-12). In Prospective multicenter
observational cohort involving HIV patients from nine U.S clinics, Berry et al (2013) found an
association between longer stay at index admission and 30-day readmission.
In a three-year period 2001-2003 study conducted in Madrid, an inverse relation between
hospitalization due to ambulatory care sensitive conditions and socioeconomic variables was
reported (Magan et al., 2011). Also, Walraven et al (2013) reported that lower neighborhood
income was associated with increased risk of readmission in a study examining the influence of
neighborhood income on early death or urgent readmission in Ontario. In another study
conducted in New York City, it was found that admission rates due to ambulatory care sensitive
conditions for asthma were 6.4 times higher in low- income areas than in high income areas
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(Billings et al., 1993). Uninsured and Medicaid patients have been reported to be more likely to
be hospitalized for ambulatory care sensitive conditions than insured patients in the state of
Massachusetts (Weissman, Gastonic & Epstein, 1992). Rural residents are relatively poorer than
urban residents (Mainous & Kohrs, 1995), they are more likely to be uninsured (Probst et al.,
2004), which could affect their readmission rates.
Age has been reported to be positively associated with the probability of readmission
(Holloway et al., 1988; Holloway et al., 1990; & Fethke Smith & Johnson, 1986). Males have
been found to have higher rates of readmission than females in studies that considered shorter
time windows such as “less than three months” (Anderson & Steinberg, 1984; Fethke Smith &
Johnson, 1986; Graham & Livesley, 1983). Rathmore (2003) reported that black Medicare
patients hospitalized with heart failure had higher rates of readmission than did white patients.
Also, in another multicenter retrospective cohort study was based on adults discharged alive
from a Canadian provincial trauma system, Moore et al (2013) found age and number of
comorbidities to have association with readmission.

Medicaid recipients have been reported to have a greater risk of being readmitted for a
subsequent hospitalization within 30 days of an index hospitalization (Frankl et al., 1991,
Corrigan &Martin 1992, Weissman et al., 1994, Druss et al.,1998, Philbin & DiSalvo
1998,Blixen et al., 1999,Philbin&DiSalvo 1999). Also, some studies have reported that Medicare
beneficiaries who are eligible for supplemental Medicaid coverage are at greater risk of
readmission (Anderson& Steinberg, 1984, Anderson& Steinberg, 1985), while other studies have
found no association ( Holloway et al.,1988, Kellogg et al.,1991, Experton et al., 1999).
Klingman et al reported that readmissions were more prevalent among Medicaid patients who
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underwent surgery for hysterectomy, cholecystectomy, appendectomy, and myringotomy
(Klingman et al.,1990).

2.2. Theoretical framework
The theoretical framework that will be used in this study is a variation of the conceptual
framework proposed by Ludke et al. (2002) for analysis of hospital readmissions and the AdayAnderson model of health care use and outcomes. The Ludke et al model hypothesizes that the
determinants of a hospital readmission include patient demographic characteristics (age, gender,
race, urban/rural location), hospitalization need factors of the patient related to the index
hospitalization (admission acuity, length of stay, diagnosis), and subsequent care factors as
indicated by the first hospitalization discharge status. Also, the patterns of access to health care
and medication non-adherence are hypothesized to be potential determinants of hospital
readmission. The Anderson’s Behavioral Model and Access to Medical Care originally
developed in the 1960’s assumes that characteristics of behavior such age, gender, cultural
background and resource need (Anderson, 1995) are among the many complex social
demographic differences with individuals that are admitted to hospitals.
Characteristics of the population include factors that can be categorized as predisposing,
enabling, or need. Predisposing factors are those factors that exist prior to the onset of an illness
that affects individuals likelihood to use medical services (Aday&Anderson,1974;R.Anderson &
Newman,1973).Variables such as age, sex, race, religion and marital status tend to be
predisposing factors. A person’s belief, including their opinions and attitudes about health and
illness, can also serve as a predisposing determinant of health service (Aday &
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Andersen,1974;R.Andersen& Newman,1973),which can influence their readmission to the
hospital.
Some characteristics of the individuals, such as the ability to pay for health services are
classified as enabling characteristics (RM Andersen & Davidson, 2001).
Access to regular source of care can influence health service use (R. Andersen &
Newman, 1973), which in turn can influence readmission. Geographic region of residence (e.g.
rural or urban), price of services, and ratio of medical services and personnel to the population
are also community level enabling factors (Aday & Andersen, 1974; R.Andersen& Newman,
1973) that can influence readmission.
According to Andersen and Newman, severity of illness is the strongest determinant of
health care use (R. Andersen & Newman, 1973), and thus the most immediate determinant of
hospital admission. Indicators of health care need include factors such as disability days, selfreported health status, and reported symptoms (Aday&Andersen,1974; R.Andersen
&Newman,1973). Modification of the Aday and Andersen model in 1993 later included the
dimensions of effective and efficient access through the measurement of outcomes through
perceived and evaluated health status and consumer satisfaction. Andersen’s theoretical model
speaks to various effects that access, race, socio-demographic and socio-economic differences
play a pivotal role in hospital admissions and serves as an appropriate framework for this
research proposal.
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Figure 2.0 Modified Andersen’s Behavioral and Access to Medical Care Model

Predisposing -----Enabling----------Need-----Utilization of Resources Health Services
Characteristics
|

|

Demographic
|

Personal/Family

|
Perceived/Evaluated

|

Social Structure

Community (Rural vs. Urban)

|
Health Beliefs
Demographic characteristics are those such as age, gender, race, education and marital
status. The social structure involves the social class of the individual patients whereas the health
beliefs are belief of the individual patient about their health. These are all predisposing factors
that are believed to cause people to be admitted to the hospital. The family characteristics include
hereditary factors that can be passed on from one family member to another. The community
characteristics include factors such as the presence of primary health care. Perceived need
describes how the individual assesses their own health need and evaluated need is how a
physician assesses the health needs of the individual. An individual who perceives themselves to
have high health need or who is evaluated by a physician to have a high need is more likely to be
admitted to the hospital than those who perceive their health need to be low or who are evaluated
to be low.
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2.3. Hospital readmissions as an indicator of quality of care
There is good evidence that global readmission rates have a small value as indicators of
quality of care. About 50 percent of the studies reviewed by Ashton et al (1997) did not show
any relationship between quality of care and readmissions. Readmission rates of patients who
received poor-quality care were similar to those of patients whose care was judged acceptable
(Thomas, 1996). Similarly, In assessing the risk-adjusted outcomes in renal failure,
gastrointestinal tract hemorrhage, stroke, myocardial infarction, and heart failure and Roe et al
(1996) concluded that length of stay, death, and unplanned readmission were predicted mainly
by age, severity, and comorbidity. Des Harnais et al (1991) developed and validated 3 riskadjusted indices of hospital quality: mortality, readmissions, and complications. They ranked 300
hospitals on each index, and found no relationship between a hospital's ranking on any one of
these indices and its ranking on the other two. Finally, a Monte Carlo simulation indicated that
readmission rates were a poor measure of quality (Hofer & Hayward, 1995).
In a retrospective cohort study, Guo et al (2003) used Ohio Medicare claims data to
examine readmission. The target population for this study was Ohio Medicare fee-for-service
recipients with at least one hospitalization between October 1, 1998 and March 31, 2001. They
conducted logistic regression analysis to assess the risk factors associated with hospital
readmission and concluded that patients younger than age 65 were up to four times more likely
to be readmitted than patients of 65 or above. They also reported that enrollees residing in rural
counties were more likely to be readmitted than enrollees residing in urban counties (Guo et al.,
2003). Black race and length of stay were found to have a positive association with the risk of
readmission. Also, enrollees discharged to nursing homes at the end of the index admission were
more likely to be readmitted within 30 days compared to those discharged to their homes.
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Medicaid enrollees admitted through the emergency room at their index admission were found to
be more likely for readmission than non-emergency-admitted patients (Guo et al., 2003).
2.4. Ambulatory Care Sensitive Conditions
Ambulatory care sensitive conditions (ACSC’s) are those medical conditions for which
the rate of hospitalizations is reduced with timely, effective, and sustained outpatient care
(Billings et al., 1993). Ambulatory care sensitive conditions (ACSC’s) could be responsible for
readmission within 30 days of discharge. Hospitalizations associated with ambulatory care
sensitive conditions are a reflection of a community’s inadequate access to timely and effective
primary healthcare (Li-Wu et al., 2009). Rural communities are reported to be more vulnerable
to ambulatory care sensitive condition- related hospitalizations due to their low socioeconomic
status, less education, and low health insurance coverage (Li-Wu et al., 2009). Findings from
previous studies have suggested that racial and ethnic minority groups are more likely than
nonminority individuals to be hospitalized due to ACSC’s (Billings et al., 1993 and Cable,
2002). African Americans, Hispanics, and lower-income populations have been found to have
higher rates of avoidable hospital admissions than their counterparts (Kozak et al., 1980-1998;
Russo et, .2003;Laditka & Laditka, 2006; and Gaskin & Hoffman, 2000).
High rates of hospitalizations due to ACSC’s may indicate problems with the quality and
access to healthcare, and differences in rates among various populations could indicate
disparities in quality and access, as well as variation in disease burden and other factors
(Sasigant et al., 2010).Because ACSC hospitalization rates are community based, including those
with or without ACSC’s in the denominator of rates, there is a combination of prevalence of
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ACSCs in the population and hospitalization rates among those with ACSC’s (Sasigant et al.,
2010).
2.5. Medicare Overview
Medicare, also known as the Health Insurance for the Aged and Disabled was established
in 1965 through the Title XVIII Amendments to the Social Security Act. There were
approximately 47 million Americans who had Medicare coverage in 2010 (The Henry J.Kaiser
Family Foundation, 2010a). The Medicare legislation established a health insurance program for
aged persons to complement the retirement, survivors, and disability insurance benefits under
Title II of the Social Security Act (Klees et al.,2010). The Medicare program covers 95 percent
of our nation’s aged population, as well as many people who are on Social Security because of
disability (Klees et al., 2010).
Originally Medicare consisted of two parts: Hospital Insurance (HI), also known as Part
A, and Supplementary Medical Insurance (SMI), which in the past was also called Part B. Part A
helps pay for inpatient hospital, home health, skilled nursing facility, and hospice care. Part A is
provided without premiums to most eligible people; certain otherwise ineligible people may
voluntarily pay a monthly premium for coverage. Part B helps pay for physician, outpatient
hospital, home health, and other services. To be covered by Part B, all eligible people must pay a
monthly premium (Klees et al., 2010). People age 65 and older who are eligible for Social
Security or Railroad Retirement benefits are generally automatically enrolled in Medicare Part A
with assessment of any premium (Holahan et al.,2009,Klees et al.,2009). Couples with at least
ten years of payroll tax contributions also qualify for Medicare coverage at age 65. Similarly,
individuals who have been entitled to Social Security or Railroad Retirement disability benefits
for at least 24 months, and government employees with Medicare-only coverage who have been
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disabled for more than 29 months, are entitled to Part A benefits (Klees et al., 2010). United
States citizens or residents who are younger than age 65 and receive Social Security Disability
Insurance or Railroad Retirement disability benefits typically become eligible for Medicare after
two-year waiting period (Klees et al.,2009).
Individuals with conditions, such as end-stage renal disease or amyotrophic lateral
sclerosis are not subject to this waiting period (Klees et al.,2009; Henry J.Kaiser Family
Foundation, 2010a). In 2010, slightly more than one-third of Medicare spending (36 percent) was
for services covered by Part A (Henry J.Kaiser Family Foundation, 2010a). Even though
Medicare Part B is optional, about 95 percent of Medicare beneficiaries enroll in this benefit
(Ryan & Super, 2003). Medicare Part B covers the following: physician and surgeon visits,
outpatient services, laboratory and other diagnostic tests, home health care services not covered
under Part A, durable medical equipments, and non-self-administered drugs and biologics (Klees
et al., 2009; Henry J. Kaiser Family Foundation, 2010a). Monthly premiums, coinsurance for
most services and annual deductibles are required of Part B beneficiaries (Klees et al.,
2009;Ryan & Super,2003; Henry J.Kaiser Family Foundation,2010a).
A third part of Medicare, also known as Part C, is the Medicare Advantage program,
which was established as the Medicare Choice program by the Balanced Budget Act (BBA) of
1997 (Public Law 105-33) and subsequently renamed and modified by the Medicare Prescription
Drug, Improvement, and Modernization Act (MMA) of 2003 (Public Law 108-173). The
Medicare Advantage program expands beneficiaries’ options for participation in private-sector
health care plans (Klees et al., 2010). Individuals with Medicare Parts A and B can opt to enroll
in the Medicare Advantage plans operated by private health insurance companies. With the
exception of hospice, the Medicare Advantage plans must provide all of the services covered by
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Parts A and B (Klees et al., 2009). They also cover additional services, such as hearing or vision,
and/or offer reduced cost sharing to members (Klees et al., 2009). About 23 percent of Medicare
beneficiaries were enrolled in the Medicare Advantage plans 2010 (Henry.J.Kaiser Family
Foundation, 2010a).
The Department of Health and Human Services has the overall responsibility for
administration of the Medicare program. Within the Department of Health and Human Services,
responsibility for administering Medicare rests with Center for Medicare and Medicaid Services.
Social Security Administration also assists, however, by initially determining an individual’s
Medicare entitlement, by withholding Part B premiums from the Social Security benefit checks
of most beneficiaries, and by maintaining Medicare data on the master beneficiary record, which
is Social Security Administration’s primary record of beneficiaries (Klees et al., 2009).
The Medicare Modernization Act (MMA) also established another part of Medicare,
known as Part D, to help pay for prescription drugs which is not otherwise covered by Part A or
Part B. Initially, Part D provided access to prescription drug discount cards, on a voluntary basis
and at limited cost, to all enrollees with the exception of those entitled to Medicaid drug
coverage and, for low-income beneficiaries, transitional limited financial assistance for
purchasing prescription drugs and a subsidized enrollment fee for the discount cards (Klees et al.,
2010). This plan began in mid-2004 and phased out during 2006. In 2006 and later, Part D
provides subsidized access to prescription drug insurance coverage on a voluntary basis, upon
payment of premium, for all beneficiaries, with premium and cost-sharing subsidies for lowincome enrollees (Klees et al., 2010). The Part D was designed to provide affordable drug
coverage to those Medicare enrollees who did not already have outpatient prescription drug
through another plan (Neuman & Cubanski, 2009). Approximately 60 percent of all Medicare
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beneficiaries were receiving drug benefits through Medicare Part D in 2010 (Henry J.Kaiser
Family Foundation, 2010b). The benefits that Medicare provides are not comprehensive; several
medical services that may be considered necessary by enrollees are altogether excluded from the
Medicare benefit including dental care, eyeglasses, long-term nursing home care, and until 2006,
outpatient prescription drugs (Ryan &Super, 2003).
Employers and unions offering retiree coverage that is at least as generous as Medicare’s
drug benefit and meeting other requirements may qualify for retiree drug subsidies (RDS) to help
defray the cost of providing a drug benefit to their Part D–eligible retirees (National Health
Policy Forum,2011). The Medicare drug benefit is administered through private entities called
prescription drug plans (PDPs) for beneficiaries in fee-for-service (also known as “traditional”)
Medicare and through Medicare Advantage prescription drug (MA-PD) plans for beneficiaries
enrolled in Medicare managed care. Low-income beneficiaries receive assistance in paying
premiums, deductibles, and cost sharing; the amount of assistance depends on income level
(Stahlman, 2009).
The MA plans includes health maintenance organizations, preferred provider
organizations, private Fee for Service plans, and special needs plans.(Klees, et al., 2009) .Special
need plans that are established by the MMA, are a special type of MA plan targeted to special
needs populations.(Milligan Jr. & Woodcock, 2008) . Only three groups of people qualify as
special 36 needs: these are those that are institutionalized, those with severe disabilities, and the
dual eligibles.(Milligan Jr. & Woodcock, 2008). Dual eligibles are identified as a special needs
population because they are an especially vulnerable population and also of the challenges in
coordinating benefits between Medicare and Medicaid.(Milligan Jr. & Woodcock, 2008).
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The number of dual-eligible on special need plan has increased from 42 in 2005 to 320 in
2007.(Milligan Jr. & Woodcock, 2008) In September 2007, Arizona had 11 dual-eligible special
need plans and around 47,000 dual eligibles enrolled in special need plans.(Milligan Jr. &
Woodcock, 2008).

2.6. Medicaid Overview
Title XIX of the Social Security Act is a Federal/State entitlement program that pays for
medical assistance for certain individuals and families with low incomes and resources. It was
established in 1965 (Klees, et al., 2010). Medicaid is the largest source of funding for medical
and health-related services for America’s poorest people (Klees, et al., 2010). It is a jointly
funded federal and state program that furnishes health benefits to the nation’s low income.
Operating within federal guidelines, every state designs and administers their own Medicaid
program, including the setting of payment schedules, eligibility criteria, and extent of services
provided (Klees, et al., 2009).
Medicaid programs provide services that can fill in the gaps in Medicare coverage and
may include, but not limited to, outpatient prescription drugs, vision care, transportation services,
mental health services, and long-term care beyond what Medicare covers. There are many ways
in which Medicare beneficiaries can become qualified for full Medicaid benefits, but the most
common methods of becoming qualified include the Supplemental Security Income (SSI)
channel and the medically needy channel (Medicare Payment Advisory Commission, 2004; Ryan
& Super, 2003). People whose incomes and assets are below a certain minimum level and who
therefore receive some financial assistance through the Supplemental Security Income (SSI)
program, automatically qualify for enrollment in state Medicaid programs. The Supplemental
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Security Income was less than 74 percent of the federal poverty level (Kaiser Commission on
Medicaid and the Uninsured, 2005a). Within the broad national guidelines established by Federal
statutes, regulations, and policies, each State establishes its own eligibility standards; determines
the type, amount, duration, and scope of services; sets the rate of payment for services; and
administers its own program (Klees et al., 2010).
Medicare beneficiaries can also qualify for Medicaid benefits when their medical
expenses offset their income below a state-specific level. Such beneficiaries are referred to as
“medically needy” (Medicare Payment Advisory Commission, 2004; Ryan & Super, 2003). In
Arizona, the Medical Expense Deduction program permits individuals with income greater than
100 percent of the federal poverty level, and who do not qualify for Medicaid under another
eligibility category, to qualify for Medicaid benefits if their family’s income does not exceed 40
percent of the federal poverty level after medical expenses have been deducted (Kaiser
Commission on Medicaid and the Uninsured, 2010b).

2.7. Arizona’s Medicaid Overview
Arizona’s Medicaid program, generally known as Arizona Health Care Cost Containment
System (AHCCCS) was created to defray the cost of indigent health care. Arizona was the only
state that had declined federal Medicaid funds for low-income women, children, aged, blind, and
the disabled prior to 1982 (Rodgers,2005). AHCCCS has been operating under an 1115 Research
and Demonstration Waiver since 1982 when the original waiver was granted by the Centers for
Medicare and Medicaid Services (CMS) (Rodgers, 2005). Instead of accepting federal
government funds for health care, the state of Arizona retained a disjointed system of indigent
health care provided by individual counties as they saw fit and could afford (Rodgers, 2005).
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With few exceptions, the contracted health plans assume full responsibility of the cost of care for
the majority of Medicaid beneficiaries, not the state (National Pharmaceutical Council, 2005).
AHCCCS was created as a partnership between the state and private and public managed care
Health Plans that mainstreamed Medicaid recipients into private physician offices (Rodgers
,2005). AHCCCS has developed into a mature and well-respected health care system in the
United States; many independent studies have praised the program. In 2002, the Nelson A.
Rockefeller Institute of Government referred to AHCCCS as a "smashing success" and cited
Arizona as the "gold standard" for the nation as a model purchaser of health care services
(Rodgers,2005).

2.8. The Dual Eligible Members
2.8.1. Description of “Dual eligible”

Dual eligibles are persons, who qualify, in some way, for both Medicare and Medicaid
coverage (Medicare Payment Advisory Commission, 2004). The dual eligible population is
typically comprised of elderly and/or disabled individuals. They are poor and report lower health
status than other beneficiaries, and cost Medicare about 60 percent more than nondual eligibles
(Medicare Payment Advisory Commission, 2004). They are more likely to be females, single, and
less likely to be educated (Bagchi, Esposito,& Verdier,2007). They are also less likely to be
employed than the general Medicare population (Moon &Shin,2006) and three times more likely
to be disabled than the general Medicare population (Medicare Payment Advisory
Commission,2004). In 2005, disabled dual eligible members were approximately 36 percent of all
the dual eligible members nationwide; however, this figure was 38 percent in the state of Arizona
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in the same year (Holahan et al., 2009). About 9 million people are enrolled in both Medicaid and
Medicare. Dual eligibles account for about 15 percent of Medicaid enrollment and 16 percent of
Medicare enrollment, but expenditures on their behalf account for a much larger share of each
program’s costs (Smith et al,2010).

Whereas Medicaid beneficiaries who get Medicaid on the basis of disability retain their
initial eligibility even after turning 65 years (Bagchi,Esposito,&Verdier,2007) in some states,
other states reclassify disabled duals when they reach the age at which they would automatically
qualify for Medicare benefits (Bagchi,Esposito,&Verdier,2007). It is a rule that those that are
classified as ‘disabled’ are not aged. In 2001, 73 percent of all dual population lived in urban
areas whereas 27 percent lived in rural areas (Medicare Payment Advisory Commission, 2004).
In Arizona, the dual eligible population makes up over 50 percent of the membership in the
Arizona Long Term Care System (ALTCS) program (Medicare Payment Advisory Commission,
2004). Over 30,000 dual eligibles in Arizona now receive Medicaid and Medicare services from
“side-by-side” Medicaid plans and Special Needs Plans run by the same company (Smith et
al,2010).

In 2005, dual eligible members within the state of Arizona accounted for approximately
12 percent of all Medicaid enrollees throughout the nation (Holahan et al., 2009). Dual eligibles
are classified as either ‘full’ or otherwise depending on the level of Medicaid benefit they get.
Full dual eligibles are eligible for full Medicaid benefits (Medicare Payment Advisory
Commission, 2004). Medicaid covers benefits that are not provided by Medicare for these
beneficiaries but the scope of services covered differs from state to state (Medicare Payment
Advisory Commission, 2004). In addition, for full eligibles, Medicaid covers Part B premiums
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and other Medicare cost sharing amounts. In 2005, approximately 81% of all dual eligible
members received full Medicaid benefits (Holahan et al., 2009).
Within the state of Arizona, these full dual eligible members accounted for approximately
83% of all dual eligibles in 2005 (Holahan et al., 2009). Dual eligible members have a choice
with regards to their Medicare coverage. They can choose to participate in Medicare Fee for
Service (FFS), which requires a coordination of benefits among the Medicaid managed care
organization and the FFS Medicare providers (Milligan Jr & Woodcock, 2008). Dual eligible
members can also choose participate in a MA plan which is run by a separate organization from
the Medicaid managed care organization, which requires coordination of benefits among these
two entities (Milligan Jr & Woodcock, 2008). A dual eligible member could also choose to
enroll in SNP which is managed by the same organization that gives the Medicaid managed care
(Milligan Jr & Woodcock, 2008).

2.8.2. Health Status of the Dual Eligibles
The dual eligible population is costly to insure and this reflects by their overall health
status. Compared to Medicare non-duals, they have a higher prevalence of many chronic and
physical conditions such as heart diseases, pulmonary disease, Alzheimer’s (Moon &Shin, 2006;
Murray & Shatto, 1998; Kasper, et al., 2010). They also have more co-morbid conditions than
their Medicare non-dual counterparts (Moon &Shin, 2006; Kasper, et al., 2010).
Compared to the general Medicare population, they are much more likely to have a
condition affecting their cognitive function (Kasper, et al., 2010). Dual eligibles are more likely
to rate their health status as poor compared to their Medicare non-dual counterparts (Murray &
Shatto, 1998). The health condition of the older (>65 years of age) dual eligible population tend
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to be different from the younger (≤65 years of age) duals. The older dual eligible population
tends to have more cases of heart disease, arthritis, Alzheimer’s or stroke whereas the younger
duals tend to have more cases of mental condition (Kasper, et al., 2010).Dual eligible members
are more likely to need help with daily living activities such as bathing and dressing, than the
non-duals counterparts (Medicare Payment Advisory Commission, 2004; Murray & Shatto,1998;
Moon & Shin,2006).

2.8.3. Spending care patterns for the Dual Eligibles
In 2003, it was estimated that spending by Medicare and Medicaid on the dual eligibles
was approximately $150 billion (Coughlin, et al., 2009). Holahan, et al., reported an Basu et al
(2010) estimate of $200 billion to have been spent in 2005 (Holahan, et al., 2009). Again, in
2005, the national expenditure for the dual eligible population was approximately 46 percent
($132 billion) of the amount spent by Medicaid, even though dual eligibles represent only 18
percent of the total Medicaid enrollees (Holahan, et al., 2009). The difference in health status
between the duals and non-duals have been shown to contribute to the difference in Medicare
spending between the two groups (Liu, Long,&Aragon,1998). Socio-economic factors,
supplemental Medicaid benefits, lack of an informal care network or environment, and poor
collaboration between Medicare and Medicaid many also contribute the higher spending among
the dual eligibles (Medicare Payment Advisory Commission, 2004).
Nemore (2004) reports that Medicaid financed 30-40 percent of the combined Medicare
and Medicaid spending on the dual eligible (Nemore, 2004). The costliest five percent of dual
eligibles account for over 40 percent of total Medicare spending for this population, and the
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costliest 20 percent account for 80 percent of total Medicare spending on dual eligibles
(Medicare Payment Advisory Commission, 2004).
In contrast, the least costly 50 percent of dual eligible beneficiaries account for only 3
percent of Medicare spending on dual eligibles (Medicare Payment Advisory Commission,
2004). Medicare and Medicaid spend a lot more on duals with at least two physical and /or
mental conditions (Kasper, et al., 2010). Even though Medicare spending for both dual and
nondual eligibles living in the community is concentrated on hospital and physician services, the
distribution of Medicare spending across services for dual eligibles differs from that of nondual
eligibles (Medicare Payment Advisory Commission, 2004). Medicare and Medicaid also spend
more money on aged dual eligibles than on the younger disabled duals (Coughlin,et al.,2009)
simply because they are more aged duals.
In 2005, about 70 percent of all the money spent on dual eligibles was spent on only the
sickest 18 percent of all the dual eligible population (Holahan,et al.,2009). Prior to the
implementation of Medicare Part D, it was estimated that about 20 percent of Medicaid’s
expenditures for the dual eligibles were attributable to prescription medication in 2005 (Holahan,
et al.,2009). Coughlin et al reports that Medicaid spent more per elderly dual on impatient
hospital care than it did per disabled dual member (Coughlin,et al.,2009).

2.8.4. Health Care Access for Dual Eligibles
The Institute of Medicine defined access as “the timely use of personal health services to
achieve the best possible outcome”( Millman, 1993). Most dual eligibles rate their access to care
positively, higher in some cases than Medicare-only beneficiaries but generally lower than
beneficiaries with other sources of supplemental insurance. Between 75 and 93 percent of dual
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eligibles rate their access to care highly, depending on the measure of access (Medicare Payment
Advisory Commission, 2004). This can compare with about 83 to 99 percent of beneficiaries
with other sources of supplemental coverage—Medigap or employer-sponsored insurance, for
example (Medicare Payment Advisory Commission, 2004).
Medicare-only beneficiaries may or may not report better access to health care than dual
eligibles. The results are highly dependent on the aspect of access being measured; dual eligibles
experience a slightly more difficult time getting immediate and regular care, but are more likely
to have a usual source of care and less likely to delay care due to cost (Medicare Payment
Advisory Commission, 2004). Using data from mental health service plan (MHSP) claims files
and also the Health Insurance Skeleton Eligibility file (HISKEW), Basu et al (2010) concluded
that the clinics provided better access to dual eligibles than to non-dual eligibles and to nonwhite
than to white dual eligibles. However, this was a result of higher use of ancillary services by the
clinic nonwhite patients.

2.8.5. Description of Rural and Urban areas
There are many definitions for rural and urban areas, “Nearly everyone can come up with
a definition of rural and urban, but hardly will those definitions be in agreement” (Bushy et al.,
2000). Defining “rural” for health policy and research purposes requires researchers and policy
analysts to specify which aspects of rurality are most relevant to the topic at hand and then select
an appropriate definition (Hart et al., 2005). There is a common tendency to think of rural and
urban as endpoints along a two-dimensional continuum, yet the concepts associated with rural
are much more complex. At the national level, there are two major ways to define rural: the
Office of Management and Budget metropolitan-nonmetropolitan classification of counties and
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the US Bureau of the Census classification of areas and population (Rickettes et al.,1998).
Neither of these two principal, nationally-applicable definitions completely and adequately
captures the essence of what is rural nor provides a universally-applicable method that precisely
separates urban from rural populations or places(Ricketts et al.,1998).
The Bureau of the Census defines urbanized areas, by the density of the population.
Urban areas are considered to be areas of population with a density of 1,000 people or more per
square mile and can cover parts of several counties. People living in or near urban areas, with a
population of 2,500 or more are considered urban; less than a population of 2,500 is considered
rural. The state of Arizona defines rural county as “a county with a population less than 400,000
persons according to the most recent United States decennial census (Arizona Department of
Education, 2004).
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Table 2.1: A brief comparison of “rural” definitions is included
Source

Brief Definition

Census Bureau:

All areas (census tracts or blocks) outside

(United States Census Bureau, 2000)

those designated as urban – i.e.: population
concentrations of 50,000 persons or more

Office of Management and Budget:

(Office of All counties not designated as Metropolitan –

Management and

i.e. all counties that have no population center

Budget, 2004)

of 50,000 persons or more

United States Department of Agriculture/Economic Census tract of rural-urban commuting area
Research Service

codes score > 4 –
i.e. census tracts that are outside urban
commuting patterns

Colloquial: (American Heritage

Of or relating to the country.

Dictionary of the English Language,

Of or relating to those who live in the

2006)

country.

The study will use the rural-urban commuting area codes (RUCA) to identify rural and
urban areas. The rural-urban commuting area (RUCA) codes use measures of population density,
urbanization, and daily commuting to classify U.S. census tracts. The RUCA taxonomy is based
on the size of cities and towns and their functional relationships as measured by work
commuting flows. Whole numbers (1-10) show metropolitan, micropolitan, small town, and rural
commuting areas based on the size and direction of the primary (largest) commuting flows.
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These 10 codes are further subdivided to permit stricter or looser delimitation of commuting
areas, based on secondary (second largest) commuting flows. Whole number codes differentiate
census tracts based on primary commuting ﬂow that is within a core census tract, and strongly or
weakly tied to an urban core, large town, or small town(Vanderboom & Madigan,2006). RUCA
codes use US Census Bureau information on population density and urbanization together with
commuting patterns to differentiate geographic regions based on their city or town size and
functional relationship to larger cities and towns (Baldwin, 2008). A ZIP code approximation of
the census tract-based RUCA codes allows individual residential ZIP codes to be assigned
specific RUCA codes (WWAMI Rural Health Research Center, 2010).
RUCA provide ﬂexibility in combining levels of specificity to meet different needs. The
use of census tracts rather than counties allows for a detailed identiﬁcation of very small
geographic commuting patterns. On the other hand, a disadvantage of the RUCA is the use of the
census tract, which has less practical meaning than a county boundary (Vanderboom & Madigan,
2006). Previous studies have reported rurality to have a positive association with readmissions.
In a study to examine the relationship between rurality as well as the proportion of non-physician
clinicians and county rates of ambulatory care sensitive hospitalizations (ACSHs) for pediatric,
adult and elderly populations in Nebraska, Nayar et al. (2011) reported that rurality has a positive
association with readmissions.
Using a combined VA/Medicare dataset and RUCA codes in classifying veterans into
rural and urban residents, William et al reported that rural veterans had higher 30-day
readmission rates than their urban counterparts (William et al., 2009). In a retrospective study of
inpatient care provided to older rural and urban veterans enrolled in the VA system, regardless of
whether care was obtained in VA or non-VA (Medicare PPS) hospitals, William et al used
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administrative datasets to compare unexpected 30-day readmission rates for older rural and urban
veterans who were enrolled in the VA system and obtained inpatient care within or outside of the
VA between 1997 and 2004. Overall, they reported that rural veterans experienced somewhat
higher rates of readmission than their urban counterparts (William et al., 2009). They also found
that while rural veterans were less likely than urban veterans to be readmitted within 30 days
after an admission to a VA hospital, they were more likely to be readmitted within 30 days after
an admission to a non-VA hospital (William et al, .2009). They also found that readmission
within 30 days was more likely for veterans who lived in rural settings and for those who used a
VA hospital for the index admission.
In a cross-sectional study of health-related quality-of-life (physical and mental health
component summaries) using the 1999 Large Health Survey of Veteran Enrollees, William et al
(2004) found that veterans who lived in rural settings had lower health-related quality-of life
scores than their suburban and urban counterparts. They also reported that rural veterans had
significantly more physical health comorbidities, but fewer mental health comorbidities, than
their suburban and urban counterparts (William et al., 2004). In this study, William et al (2004)
used the rural–urban commuting area (RUCA) codes to categorize veterans into rural, suburban,
or urban residence. In a similar study conducted by Wallace et al (2006) with the same dataset
and using the rural–urban commuting area (RUCA) codes to categorize veterans into rural and
urban residence, it was reported that although less likely than their urban counterparts to have
mental disorders, rural veterans with mental illness experienced a greater disease burden and
were likely to incur greater health care costs (Wallace et al.,2006).
In a study to compare the utilization of echocardiography among urban and rural veterans
and whether differences could be accounted for by distance, Okra et al(2012) used Veterans
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Administration (VA) administrative data from 1999 to 2007 to identify regular users of the VA
Healthcare System (VA users) who did and did not receive echocardiography. They reported that
echocardiography utilization among rural and highly rural veterans was marginally lower than
for urban veterans, but these differences can be accounted for by the greater distance of more
rural veterans from facilities offering echocardiograms (Okra et al., 2012). This study used
RUCA codes to categorize veterans into urban, rural or highly rural.

2.8.6. Coordination of Benefits
Both Medicare and Medicaid benefits are crucial to the health of dual eligibles. However,
care coordination across the two programs, administered by different government entities, is
challenging (Making Medicaid Work, 2004). Complex rules and regulations regarding the
coverage of services makes it difficult for dual eligibles and their providers to understand, and
may lead to incorrect billing, inefficient delivery of care, and inconvenience (Medicare Payment
Advisory Commission, 2004). Because dual eligibles receive benefits from both Medicare and
Medicaid, many care coordination challenges arise in delivering high-quality, cost effective, and
comprehensive benefits across the two programs (Making Medicaid Work, 2004).
Challenges to serving dual eligibles arise when both Medicare and Medicaid cover a
benefit but the coverage is not coordinated. In this case, Medicaid may pay for a service even
though Medicare, as primary insurer, should bear the responsibility (Making Medicaid Work,
2004). For example, Medicare commonly only covers home health care for homebound
Medicare beneficiaries. When Medicare incorrectly denies home health care for a dually eligible
person, asserting that he is not homebound, Medicaid often ends up providing home health
benefits to a dually eligible person (The Lewi Group, 2003). In Arizona, dual eligible individuals
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may be required to participate in Medicaid managed care due to the Section 1115 waiver in
place. The dual eligibles can choose to participate in Medicare fee for service, which needs
coordination of benefits among the Medicaid managed care organizations and the fee for service
Medicare providers(Milligan Jr &Woodcock,2008). Arizona dual eligible could also choose to
participate in a Medicare Advantage plan that is administered by an organization that is different
from the Medicaid managed care organization, which needs coordination of benefits between
these entities (Milligan Jr & Woodcock, 2008).

2.8.7. Drug Coverage for the Dual Eligibles
There is a greater flexibility with Medicare Part D plans than with Medicaid programs to
restrict drug coverage (Levinson, 2006; P Nemore, 2005). Although Medicaid have provided a
broad drug coverage, there are a few classes of medications that Medicaid programs may
exclude, but this exclusion is not mandatory (Bambauer, Sabin, & Soumerai, 2005). Some
Medicaid programs exempts entire drug classes, such as antidepressants and antipsychotics, from
utilization management programs, (Koyanagi, et al.,2005) causing some question whether Part D
will hinder access to these medications since utilization management edits are permitted in these
drugs classes under Medicare Part D. A study investigated the extent to which 2006 premiumfree PDPs included the most commonly used drugs by dual eligibles (Levinson, 2006). Of the
200 top drugs that were included in the analysis, 22 of them were statutorily excluded under Part
D, leaving 178 in the final analysis. Out of the 22 statutorily excluded Part D drugs identified in
the top 200 drugs utilized by dual eligibles in 2005, most of them were non-prescription drugs,
five were benzodiazepines, three were prescription vitamins, and the remainder were barbiturates
and cough/cold preparations (Levinsion, 2006). All of the 47 State Medicaid agencies
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interviewed in 2005 provided coverage for benzodiazepines and most of them covered some
drugs in the most commonly used Part D excluded drug classes (Levinsion,2005). The
Department of Health and Human Services requires that every state covers Part D excluded
medications for dual eligibles to the extent that they are covered for their non-dual eligible
Medicaid members (Levinsion, 2005).

2.8.8. Medicare savings programs
Beneficiaries whose income and asset levels are somewhat higher are eligible for more
limited Medicaid coverage. Those whose income and assets exceed state requirements for
Medicaid but have incomes below 100 percent of poverty and meet an asset test (i.e. no more
than $4,000 for an individual and $6,000 for a couple) are eligible to become qualified Medicare
beneficiaries (Medicare Payment Advisory Commission, 2004). Beneficiaries whose incomes
fall between 100 and 120 percent of poverty are eligible to be specified low-income Medicare
beneficiaries (SLMBs). Medicaid pays their Part B premium (Medicare Payment Advisory
Commission, 2004). Some Medicare beneficiaries who previously qualified for Medicare due to
a disability but then returned to work may purchase Medicare Parts A and B. If their income is
less than 200 percent of poverty but they do not qualify for any other Medicaid assistance, they
may be eligible for the Qualified Disabled and Working Individuals program, through which
Medicaid pays their Part A premiums (Medicare Payment Advisory Commission, 2004).

2.8.9. Gaps in coverage for dual beneficiaries
There are many important services that Medicare does not cover which are covered by
Medicaid, but neither program covers some services. There are some required set of core

51

services that Medicaid must cover (e.g., physician, hospital), but about two-thirds of the
Medicaid benefit package is offered at the state’s option (Medicare Payment Advisory
Commission, 2004).Some states do not cover certain services, such as dental, vision, and therapy
services; some limit the number of hospital days and prescriptions per month covered; others
limit coverage by narrowing their medically necessary criteria. Overall, however, the types of
benefits covered are fairly comparable to what many private insurance plans offer (Medicare
Payment Advisory Commission, 2004).

2.8.10. Health status of Arizonans
Although governed by different bodies, U.S. and Mexican border populations are highly
connected through an integrated social and economic system (US/Mexico Border Counties
Coalition; 2006). People on both sides of the border share similar cultures and are exposed to
comparable environments. Population density and poverty in urban areas near the border are
high, and unincorporated communities, known as colonias, often have inadequate housing, roads,
sewage systems, and drainage and lack a potable water supply. Inadequate infrastructure and
poverty at the border greatly influence health (Robinson et al.,2010). The top causes of death in
the U.S/Mexico border region are diseases of the heart, malignant neoplasms, cerebrovascular
diseases, chronic obstructive pulmonary diseases, accidents, diabetes mellitus, pneumonia and
influenza, Alzheimer’s disease, chronic liver disease and cirrhosis, and suicide (United States–
Mexico Border Health Commission; 2003).
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2.8.11. Moral Hazard among Dual Eligibles
A moral hazard is where one party is responsible for the interests of another, but has an
incentive to put his or her own interests first(Dowd,2009).As dishonesty or character defects in
an individual, moral hazard increases the chance of loss(Rejda,1989). Health insurance coverage
for the dual eligible population plays a significant role in ensuring that members receive
appropriate medical care. The Medicaid and the Medicare provide opportunities for the
economically challenged persons to purchase the necessary medical care that they might
otherwise not be able to afford.
There have been several surveys that have demonstrated that out-of-pocket drug cost
could induce individuals from low-income households to change their behavior to compensate
for the financial burden of such costs (Mojtabnai& Olfson,2003; Piette, Heisler,&
Wagner,2004;Rector & Venus,2004; Safran et al,2002; Safran et al,2002).Actions such as
skipping medication doses, reducing medication doses, decreasing expenses on basic living
needs, and foregoing some medication have been reported in the literature by these individuals.
These practices are known to cause readmission among sick individuals.
According to Kenneth Arrow, health insurance was deemed to be welfare increasing
based on the idea that most individuals were assumed to be risk-averse and utility-maximizing,
which would reduce their risk (Arrow, 1963). Mark Pauly opposed Arrow’s model by saying that
insurance reduces consumers’ price for medical care (Pauly, 1968). Pauly theorized that the
reduction in price encourages individuals to consume, or demand, more care than they would
otherwise, under normal market prices. John Nyman’s theory on the value of health insurance
also considers the notion that insurance increases access to care (Nyman, 1999,2004;Nyman&
Maude-Griffin,2001). This theory views insurance as a transfer of income from healthy
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individuals to the sick. The transfer of income allows the sick individuals to purchase medical
care that they could not have afforded without insurance.

2.8.12. Community Need Indices
The community need index(CNI) was developed by the Catholic Healthcare West, San
Francisco(CHW) in partnership with Solucient to help aid health care organizations, not-forprofit, and policy-makers to identify and address barriers to health care access in their
communities(Roth and Barsi, 2005). The CNI aggregates five socio-economic indicators known
to contribute to health disparity-income, culture, education, housing status, and insurance and
applies them to every zip code in the United States (Roth and Barsi, 2005). The community need
index provides a strong evidence for addressing socio-economic barriers when considering
health policy and planning (Roth and Barsi, 2005).
Computing the CNI involved the use of demographic estimates for the United States
counties and insurance coverage estimates. The computation was based on responses to nine
questions concerning each of the five socio-economic indicators. Each zip code in the nation was
assigned a score of 1,2,3,4, or 5 for each of the five barrier measures, with a score of 1
representing the lowest rank, and a score of 5 representing the highest rank. Once each zip code
was assigned a score from 1 to 5 for each of the five barriers, the mean score was again
computed to produce the CNI score (Roth and Barsi, 2005). A score of 1.0 indicates a zip code
with the lowest socio-economic barriers, while a score of 5.0 represents a zip code with the most
socio-economic barriers. Testing the validity of the CNI as measure of barriers to health care
access and subsequent poor health, Roth and Barsi (2005) reported a strong relationship between
CNI scores and hospital admission rates.
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2.8.13. Propensity Scores
Propensity scores are widely used to estimate treatment effects when treatment
confounders are measured (Abadie, 2005). Rosenbaum and Rubin (1983) define the propensity
score as the conditional probability of assignment to a treatment given a vector of covariates
including the values of all treatment confounders. There are numerous ways to use the propensity
score to balance treatment groups on the observed covariates (Rosenbaum & Rubin, 1983):
matching, stratification, or just using them as covariates. Kaplan (1999) used an approach based
on work by Cochran (1968) and used subclassification into five strata based on the estimated
propensity score. Subclassification into five strata on the propensity score has been observed to
remove at least 90 percent of the bias due to non-random selection effects (Cochran, 1968).
Beard et al (2012) used propensity score matching to assess the association between the
use of nicotine replacement therapy (NRT) for smoking reduction and attempts to quit smoking.
In this study measures were obtained on a range of smoking and socio-demographic variables at
baseline, then after 3 and 6months. Fifty-eight smokers who were attempting smoking reduction
(SR) at 3 months were matched on baseline measures to fifty-eight smokers not using nicotine
replacement therapy (NRT) for smoking reduction (SR). The odds of their going on to make a
quit attempt in the following 3months were then compared (Beard et al., 2012). A positive
association was found between the use of nicotine replacement therapy for smoking reduction
and attempts to quit smoking prior to and following the use of propensity score matching
procedures (Beard et al., 2012).
In a study to examine the association between angiotensin-converting enzyme (ACE)
inhibitor use and clinical outcome after primary vascular reconstruction in a population-based
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follow-up study, Høgh et al (2012) used the propensity score adjustment technique to adjust for
confounding in a Cox proportional hazard model and concluded that ACE use was associated
with lower all-cause mortality but also an increased long-term risk of recurrent vascular
reconstruction (Høgh et al.,2012).
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CHAPTER THREE: METHODOLOGY
3.1. Overview
This study examined and compared risks of all-cause-30-day readmissions between the
rural and urban areas for dual eligible patients in Arizona. Outcomes examined in the study
included all-cause-readmission within 30 days, length of stay at index admission, and cost of
readmissions for the dual eligible population in Arizona. In doing so, the study contributes to the
knowledge base regarding readmissions by validating some of the existing results. Also, the
study would be relevant to the Center for Medicare and Medicaid since they have indicated an
interest in making readmission rate a measure for value-based hospital payment. It will again
provide knowledge in the pattern of rates readmission would also help in assessing the
performance of hospitals. Information on the frequency and patterns of readmissions in Arizona
will help policymakers in planning the necessary changes.
3.2. Study Hypotheses
The following null hypotheses (Ho) will be tested:
3.2.1. Rural versus Urban
Hypothesis One
There is no difference in risks of all-cause-30-day readmission for rural dual eligible members
compared to urban dual eligible members in Arizona who were admitted as inpatients for acute
hospital conditions between the years 2011 and 2012 adjusting for the socioeconomic condition
of their areas of residence.
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Hypothesis Two
There is no difference in risks of all-cause-30-day readmission for rural dual eligible non-Anglos
compared to urban dual eligible non-Anglos in Arizona who were admitted as inpatients for
acute hospital conditions between the years 2011 and 2012 adjusting for the socioeconomic
condition of their areas of residence.

Hypothesis Three
There is no difference in risks of all-cause-30-day readmission for rural dual eligible Anglos
compared to urban dual eligible Anglos in Arizona who were admitted for acute hospital
conditions between the years 2011 and 2012 adjusting for the socioeconomic condition of their
areas of residence.

Hypothesis Four
There is no difference in reported cost of all-cause-30-day readmission for rural dual eligible
members compared to urban dual eligible members in Arizona who were admitted as inpatients
for acute hospital conditions between the years 2011 and 2012 adjusting for the socioeconomic
condition of their areas of residence.
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Hypothesis Five
There is no difference in length of stay at index admission between rural dual eligible members
compared to urban dual eligible members adjusting for the socioeconomic condition of their
areas of residence.

Hypothesis Six
There is no association between risks of all-cause-30-day readmission and hospital unit of care
(i.e. critical unit/non-critical unit) for dual eligible members in Arizona admitted for acute
hospital conditions between the years 2011 and 2012.

Hypothesis Seven
There is no difference in risk of all-cause-30-day readmission between dual eligible patients
discharged in year 2011 and those discharged in year 2012.

3.2.2. Low socioeconomic condition versus high socioeconomic condition
Hypothesis One
There is no difference in risks of all-cause-30-day readmission for dual eligible members living
in areas with low socioeconomic condition and those living in areas with high socioeconomic
conditions in Arizona who were admitted for acute hospital conditions in the years 2011 and
2012 adjusting for the rurality/urbanity of the area they live.
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Hypothesis Two
There is no difference in risks of all-cause-30-day readmission for dual eligible non-Anglos
living in areas with low socioeconomic conditions and those living in areas with high
socioeconomic conditions in Arizona who were admitted for acute hospital conditions in the
years 2011 and 2012 adjusting for the rurality/urbanity of the area they live.

Hypothesis Three
There is no difference in risks of all-cause-30-day readmission for dual eligible Anglos living in
areas with low socioeconomic conditions compared to those living in areas with high
socioeconomic condition in Arizona who was admitted for acute hospital conditions in the years
2011 and 2012 adjusting for the rurality/urbanity of the area they live.

Hypothesis Four
There is no difference in cost of all-cause-30-day readmission for dual eligible members living
areas with low socioeconomic conditions compared to those living in areas with high socioeconomic conditions in Arizona who were admitted for acute hospital conditions in the years
2011 and 2012 adjusting for the rurality/urbanity of the area they live.

Hypothesis Five
There is no difference in length of stay at index admission between dual eligible members living
in areas with low socioeconomic conditions compared to those living in areas with high socio-
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economic conditions in Arizona who were admitted for acute hospital conditions in the years
2011 and 2012 adjusting for the rurality/urbanity of the area they live.

3.3. Study Design
This is a retrospective cohort design study using an administrative database. Although
we hypothesized a cause-and-effect relationship, that is, that rural residents are more likely to be
readmitted within 30 days than urban residents, we were only able to assess association between
residential location and readmission. To reduce the influence of confounding variables the study
used a multivariate log -binomial regression, and gamma regression to assess the association
between patient’s residence (i.e. rural or urban) and the risk and costs of hospital readmission
respectively adjusting for potential confounders. A GLM Poisson regression with log-link was
used to examine patient’s length of stay at index admission.

3.4. Study Sample
3.4.1. Inclusion criteria
Patients in the University of Arizona Health Plan database were included in the study if the met
the following criteria:
1. Be continuously enrolled as a dual eligible special need plan member in AHCCCS and
the University of Arizona Health Plan between January 1st, 2011 and November 30th,
2012.
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2. Had been admitted for an acute hospital condition between January 1st, 2011 and
November 30th, 2012. The time period will include 30 days after the end of the study
period to determine whether any hospitalization near the end of the study period could be
paired with a readmission that occurred beyond the end of the study period.

3.4.2. Exclusion criteria
Patients were excluded from the study if:
1. They were transferred to other acute care hospitals on the day of discharge.
2. They were transferred to hospital specialty units. This is because subsequent events after
the transfers to another hospital or hospice could confound patient’s risk of readmissions.
3. They were rehospitalized for rehabilitation within 30 days of discharge.
4. Their admission data lack an admitting diagnosis.
5. They died within 30 days of an index discharge since these patients could not possibly be
readmitted.
6. They had pregnancy-related conditions
7. They were discharged in December 2012.

3.5. Data Source
The data for this study were provided by the University of Arizona Health Network and
Dignity Health. The University of Arizona Health Network database contained the following
patient information:
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Age



Gender



Race



Marital status



Zip code



Diagnoses at index admission (International Classification of Diseases, Ninth
Revision)



Date of admission



Date of discharge



Admission source



Reported cost of hospitalization



Discharge destination

The Dignity Health database contained data on economic and structural barriers that
affect overall health as it is measured by the community need index (CNI).This community need
index variable was used as a proxy variable for socioeconomic condition of the zip code a patient
lived. The CNI aggregates five socio-economic indicators known to contribute to health
disparity-income, culture, education, housing status, and insurance and applies them to every zip
code in the United States (Roth and Barsi, 2005). Each zip code is then given a score ranging
from 1.0 (low need) to 5.0 (high need) (Roth and Barsi, 2005).
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3.6. Outcome variables
The primary dependent variables of interest in this study include whether or not a patient
was readmitted within 30 days for the any condition, cost of readmissions, and length of stay of
the index admission. Each time a dual eligible patient goes to the hospital; data on their
admission appears in the University of Arizona Health Plan system, so this helped us to
determine whether or not a patient was readmitted. The cost of readmissions is the reported cost
that the University of Arizona Health Network paid when patients were readmitted within 30
days.
Readmission: Defined as whether or not a patient was readmitted within 30 days for any
cause. It is a dichotomous variable coded 1 for all-cause-readmission within 30 days and 0 for no
readmission within 30 days. No distinction was made in terms of type of planned (i.e. scheduled
in advance by a hospital to deliver follow-up medical care, perform medical procedures, or both
vs. unplanned (i.e. unexpected) but a distinction will be made in terms of related (i.e. those that
are related to the initial hospitalizations) vs. unrelated ((i.e. those that are unrelated to the initial
hospitalizations).
The unit of analysis for this study was patient, not the hospitalization, i.e., the focus was on
unique patients readmitted within 30 days, not on the hospital readmission per se. Only the first
all-cause-30 day readmission was included in this analysis and an admission after 30 days was
considered as another index admission.

Length of stay at index admission: The number of days a dual eligible patient stayed in
the hospital during the index hospitalization.
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Cost of readmissions: defined as the cost associated with all-cause-30 day readmissions
paid and reported by the University of Arizona Health Network for each individual patient. The
cost included the dollar amount the University of Arizona Health Network services patients
received. This is continuous data ranging from zero to infinity and it is positively skewed. Only
the reported costs associated with the first all-cause-30 day readmission was included in this
analysis.
3.7. Independent variables
The primary independent variable in this study was residential location (i.e. rural or
urban). It is a dichotomous variable indicating whether the patient lives in an urban zip code or a
rural zip code at the time of the index hospitalization (urban = 1, rural = 0).We classified patients
into rural and urban residents based on their zip codes and RUCA category to examine how
rurality is associated with readmission among this dual eligible population. We also classified
patients into those living in areas of low and high socioeconomic conditions and used it and
another independent variable to find out if socioeconomic condition is associated with
readmissions. The rural-urban commuting area (RUCA) codes use measures of population
density, urbanization, and daily commuting to classify U.S. census tracts. A ZIP code
approximation of the census tract-based RUCA codes allows individual residential ZIP codes to
be assigned specific RUCA codes (WWAMI Rural Health Research Center, 2010).
The WWAMI Rural Health Research Center (RHRC) has six different categorizations of
the RUCA codes: Categorization A, Categorization B, Categorization C, Categorization D,
Categorization E and Categorization F. With the exception of Categorization C and
Categorization D which classifies zip codes as either urban or rural, all the other categorizations
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classified zip codes into urban, large rural city/town, small and isolated small rural town. The
study used Categorization C which classified the following RUCA codes into rural and urban as
follows:
Urban: 1.0, 1.1, 2.0, 2.1, 3.0, 4.1, 5.1, 7.1, 8.1, and 10.1
Rural: 4.0, 4.2, 5.0, 5.2, 6.0, 6.1, 7.0, 7.2, 7.3, 7.4, 8.0, 8.2, 8.3, 8.4, 9.0, 9.1, 9.2, 10.0, 10.2,
10.3, 10.4, 10.5, and 10.6

The socioeconomic condition of the ZIP codes dual eligible patients lived was measured
by the Community Need Index (CNI) of the zip code. A Community Need Index (CNI) score of
1.0 represents a high socio-economic condition and 5.0 represents low socio-economic condition.
Zip codes with Community Need Index (CNI) score of either 1, 2 or 3 were classified as high
socio-economic condition whereas those with Community Need Index (CNI) score of either 4 or
5 classified as low socioeconomic condition.

3.8. Descriptive variables
3.8.1 Socio-demographics
Gender: This is nominal variable with males coded 1 and females coded 0 which was
used to help reduce confounding effect by gender.
Marital status: It is a binary variable coded 1 for married patients and 0 for single
patients. When a patient is married, they are more likely to be reminded to adhere to their
medication than if they were single. We then adjusted for the confounding effect of marital status
in the analyses.
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Age: Age on the admission date of the index hospitalization, which was calculated as:
(date of birth – first hospitalization admission date). Since age can confound the association
between residential location and all-cuase-30 day readmission, it was adjusted for. Patients were
classified into whether they were younger than 65 years or 65 and older. This is because we
wanted to see if there was a difference in the two age groups.

Ethnicity: This is nominal variable with coded 1 for Anglos and 0 for non-Anglos.
Anglos are the Caucasians and the non-Anglos are the ethnicities other than Caucasians. This
variable was used to reduce the potential confounding effect of ethnicity.
3.8.2. Clinical factors
Type of procedure: this variable categorized index admission procedure into medical and
surgical using Medicare revenue codes to identify procedures in the University of Arizona
Health Network’s database. It was expected to affect a patient’s readmission and was then
adjusted for.
Acuity of admission: This variable categorized index admission into emergency and nonemergency types of admission. Emergency type admission describes patients who required
immediate medical intervention as a result of severe, life threatening or potentially disabling
conditions. Generally, the patient was admitted through the emergency room, whereas the nonemergency type admission describes patients that were admitted as either of urgent, elective or
other. Urgent means that patient required immediate attention for the care and treatment of a
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physical or mental disorder. Generally, the patient was admitted to the first available, suitable
accommodation. Elective means that patient’s condition permitted adequate time to schedule the
availability of a suitable accommodation. Patients were classified into emergency type and nonemergency type. Non-emergency type of admission included urgent and elective admissions.
Primary admission diagnosis: Diagnoses were identified by the International
Classification of Disease, Ninth Revision (ICD-9-CM) codes. We identified primary diagnosis at
index admission and adjusted for the type of diagnosis. Due to limited data, we used the first two
digits of the ICD-9-CM codes to identify patient’s primary diagnosis at index admission. This
approach produces a broader classification of diagnoses as opposed to specific diagnoses. The
diagnoses were infectious and parasitic disease, neoplasm, endocrine, nutritional and metabolic
diseases, blood disease, mental disorder, diseases of the nervous system, diseases of the sense
organs, diseases of the circulatory system, disease of the respiratory system, disease of the
digestive system, diseases of the genitourinary system, symptoms, signs, and ill-defined
conditions, and injuries and poisoning. Table 3.1 below shows the list of diagnoses and ICD-9CM codes.
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Table 3.1: List of diagnoses and their ICD-9-CM codes
Primary Diagnosis
Infectious and parasitic disease
Neoplasm
Endocrine, nutritional and metabolic diseases
Blood disease
Mental disorder
Diseases of the nervous system,
Diseases of the sense organs
Diseases of the circulatory system
Disease of the respiratory system
Disease of the digestive system
Diseases of the genitourinary system
Symptoms, signs, and ill-defined conditions
Injuries and poisoning

ICD-9-CM Code
00xxx-13xxx
14xxx-23xxx
24xxx-27xxx
28xxx
29xxx-31xxx
32xxx-35xxx
36xxx-38xxx
39xxx-45xxx
46xxx-51xxx
52xxx-57xxx
58xxx-62xxx
78xxx-79xxx
80xxx-99xxx

Co-morbidities: This is defined by the number of other health conditions existing with
the primary diagnosis. It was used as a proxy measure of the severity of illness based on the
assumptions that patients with a greater number of co-morbidities are more severely ill. The
(ICD-9-CM) codes were used to identify co-morbidities. Any condition other than the primary
diagnosis was considered as a co-morbid condition.
Length of stay at index admission: The number of days a dual eligible patient stayed in
the hospital during the index hospitalization.

Index admission source: Sources of initial admission to the hospital include emergency
room, nursing homes, prison, etc. This is expected to affect a patient’s likelihood of readmission
and will therefore be adjusted for. The level measurement of this variable is a nominal because
the different admission sources will be categorized. The admission sources of the patients in our
study sample were physician referrals, clinic referrals, HMO referrals, transfers from a hospital,
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trasnfers from Skilled Nursing Facilities, emergency room, court/law enforcement agency, and
other unknown sources.
3.8.3. Resource utilization
Discharge destination: This indicates the place where the patient was sent to at index
discharge. Dual eligible patients in our study sample discharged to either of Skilled Nursing
Facility, Home, Home Health, Rehabilitation Facility, Short-term Care Facility, Psychiatry, and
other unknown places.

3.9. Propensity score adjustment
Propensity score adjustment was employed to help achieve a balance between rural and
urban residents with respect to some demographic variables. Patient’s age, ethnicity, marital
status, gender socioeconomic condition, length of stay at index admission, and total number of
comorbidities of patients were used to predict a patient’s likelihood of living in an urban area in
generating the propensity scores in a log-binomial model. We selected these variables because
we expected them to affect the likelihood of a dual eligible patient living in an urban area. We
then used the propensity scores generated from this model as a covariate in the subsequent
analyses. By adjusting for the value of the propensity score in the log-binomial model for
readmission, Poisson model for length of stay and Gamma model cost, we adjusted for any group
differences attributable to the variables used to create the propensity score.
The use of propensity scores has the advantage of conferring a greater likelihood of
making valid inferences from the data and also controlling for a greater number of predictor
variables than would normally be allowed in multivariable regression (Newgard, et al., 2004).
This helped us to determine if the likelihood of all-cause-readmission within 30 days is
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associated with urban residence. Roseman (1994) shows that regression adjustment using
propensity score as a covariate reduces bias in a manner similar to that of the propensity score
matching. Propensity score matching could not be used because we did not have a big enough
sample size.
In the context of this study, the propensity score is the conditional probability that a
patient was an urban resident versus being a rural resident based on age, ethnicity, marital status,
gender socioeconomic condition, length of stay at index admission, and total number of
comorbidities of patients. Their key insight is that adjusting for the propensity score is sufficient
to remove any potential bias associated with residential location (rural vs.urban). Relative to
matching directly on the covariates, propensity score adjustment has the advantage of reducing
the dimensionality of matching to a single dimension (Abadie, 2011).
The effect of including a propensity score covariate in the regression model is essentially
to allow the treatment effect to vary with the propensity of being in the treated group.
Regression adjustment methods were used by Berk and Newton (1985), Berk, Newton, and Berk
(1986) and Muller, et. al.(1986).
The probability of a dual eligible member residing in an urban area was estimated using a
multivariate log-binomial regression model:

Probability of a dual eligible patient living in urban residence
= eα+β1x1+…+βpxp/(1+ eα+β1x1+…+βpxp).
Where xp = covariates
α=constant
βp = slopes associated with covariates.
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3.10. Vector of confounding variables
A confounding variable is characterized as a variable that correlates with both a treatment
(and predictor of interest) and outcome (Anderson et al.1980, chap. 5). In the context of this
study, age, gender, marital status, ethnicity, type of procedure, co-morbidities, length of stay
during index admission, primary diagnosis, index admission source, and discharge destination
were all potential confounders and were adjusted for. They formed a vector of confounding
variables in each model.
3.11. Statistical Analysis
Fisher’s exact test was used to test difference in proportions for the categorical variables
in the study and independent sample t-test was used to test for difference in means for continuous
variables with a prior alpha level of 0.05
Hypothesis One
To compare risk of readmission for rural versus urban dual eligible, we:
1. Sorted patients into rural versus urban groups by using Rural Urban Commuting Area
(RUCA) codes.
2. Generated propensity score from a log-binomial regression model predicting a dual
eligible patient’s probability of living in an urban area.
3. Adjusted for the propensity score in another log-binomial regression model predicting
all-cause-30-day readmission to help achieve a balance between the two groups and also
control for other variables related to readmission. This model compared the risks all-
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cause-30-day readmission for rural and urban dual eligible patients with the equation
below:
Readmissions=α+β1x1 + β2x2 + β3x3
x1= residential location(Rural or urban)
x2= propensity score
x3= a vector of all other confounding variables.

Hypothesis Two
To compare risk of all-cause-30-day readmission associated between urban non-Anglo
and rural non-Anglo dual eligible patients, we selected a subsample of all non-Anglo dual
eligible patients and repeated the procedure for hypothesis One.
Hypothesis Three
To compare risk of all-cause-30-day readmission associated between urban Anglo and
rural Anglo dual eligible patients, we selected a subsample of all Anglo dual eligible patients and
repeated the procedure for hypothesis One.
Hypothesis Four
To compare costs of readmission for dual eligibles in rural versus urban zip codes, we
repeated the procedure for hypothesis 1 except that the dependent variable will be cost of
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readmission. Gamma regression was used in testing this hypothesis. Here, we adjusted for the
cost associated with the index admission:
Cost of readmissions=α+β1x1 + β2x2 + β3x3
x1= residential location(Rural or urban)
x2= propensity score
x3= a vector of all other confounding variables.

Hypothesis Five
To compare length of stay at index admission for dual eligible patients in rural area versus
dual eligible patients living in urban areas, we repeated the procedure for hypothesis one except
that the dependent variable was length of stay at index admission. GLM Poisson regression with
log-link was used in testing this hypothesis.
Length of stay=α+β1x1 + β2x2 + β3x3
x1= residential location(Rural or urban)
x2= propensity score
x3= a vector of all other confounding variables.
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Hypothesis Six
To compare the risks of all-cause-30-day readmission between dual eligible patients
discharged in year 2011 and those discharged in year 2012, we repeated every procedure used in
hypothesis one.
Hypothesis Seven
To compare the risks of all-cause-30-day readmission between dual eligible patients who
received care at critical units and those who received care in non-critical care unit, we repeated
every procedure used in hypothesis one.
In testing for the second set of hypotheses involving the use of socioeconomic condition
(i.e. low or high), we referred to the same models to examine the association between
socioeconomic condition (i.e. high versus low) and the outcome variables adjusting for
residential location (rural versus urban).
3.12 Sensitivity Analysis
In a sensitivity analysis, we excluded patients who were discharged in December, 2011 so we
could have comparable time frames for year 2011 and year 2012 to examine the association
between year of discharge and risk of all-cause-30-day readmission for discharges in 2011 and
discharges in 2012.
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CHAPTER FOUR: RESULTS
4.1. Introduction
This chapter presents the results of analyses examining the risk of 30-day hospital
readmission among Arizona’s dual eligible population. The results presented in this chapter
includes, for each hypothesis of interest, a description of how the study population was generated
based on inclusion and exclusion criteria, descriptive statistics of the study population, and the
results of statistical models used to examine the association between the risk of 30-day hospital
readmission and residential location and also the association between the risk of 30-day hospital
readmission and socio-economic conditions among Arizona’s dual eligible population who were
continuously enrolled in the University of Arizona Health Network’s health plan, and who were
admitted to the hospital for an acute condition between period of January 1st, 2011 and December
31st, 2012.

4.2. Study Population
The flowchart showing patient selection is shown in figure 1 below. The data provided by
the University of Arizona Health Network contained information on 2,118 unique dual eligible
members with continuous enrollment between January 1st, 2011 and December 31st, 2012. Out
of this number, 233 patients were excluded because they had pregnancy related conditions, 388
patients were excluded for lack of data on admission diagnoses, 33 patients were excluded
because they were discharged in December, 2012, 20 patients were excluded because they were
deceased at discharged, and 48 patients were excluded because they were either transferred to a
hospice or another hospital unit. This resulted in a study sample of 1,396 dual eligible patients
out of which 244 patients lived in rural areas with the remaining 1,152 living in urban areas.
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Figure 4.1. Diagram Outlining How the Study Population was Identified

Total unique individuals provided by the UAHN=2,118 dual eligible
inpatients with continuous enrollment between 1/1/2011 and12/31/2012

233 individuals were excluded because they
had pregnancy related conditions

388 individuals were excluded for lack of
admission diagnoses

1,497 dual eligible patients between the age 20 to 98 as of
1/1/2011

33 dual eligible patients were excluded because
they were discharged in December 2012

20 individuals were excluded because they
were deceased at discharge

48 individuals were excluded because they
were either transferred to a hospice or other
hospitals unit

1,396 dual eligible patients met all the study
inclusion criteria

1,152 dual eligible patients lived in
rural areas

244 dual eligible patients lived
in rural areas
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4.2.1. Rural and urban residents.
The study used the rural-urban commuting area codes (RUCA) to identify rural and urban
areas. The rural-urban commuting area (RUCA) codes use measures of population density,
urbanization, and daily commuting to classify U.S. census tracts. A ZIP code approximation of
the census tract-based RUCA codes allows individual residential ZIP codes to be assigned
specific RUCA codes (WWAMI Rural Health Research Center, 2010).There were a total of 220
ZIP codes from the state of Arizona used in the study with 186 (84.6%) of them being urban ZIP
codes whereas 34 (15.4%) were rural ZIP codes (See Appendix).
Among all these 186 urban ZIP codes, 160 (86.0%) had ruca code of 1.0 with 1,055
patients living at these ZIP codes, whereas 22(11.8%) had ruca code of 2.0. Two (1.1%) of them
had a ruca code of 4.1 whiles each of the on the remaining two had ruca code of 10.1 and 5.1.
Out of the 34 rural ZIP codes, 11 (32.4%) had a ruca code of 4.0. Five (14.7%) of them had ruca
code of 7.0, another 5 (14.7%) had ruca code of 7.3, 4 (11.8%) ZIP codes had ruca code of
10.5.Only one ZIP code was associated with each of the following ruca codes: 4.2,5.0,10.0 and
10.6.

The demographic characteristics of the study sample in regards to their residential
location are shown in Table 4.1.Residents of rural areas were significantly older
(Mean=60.89, SD=13.89) than urban residents (Mean=57.52, SD=14.93), more likely to be
married (36.9% versus 18.2%) and less likely to be Anglos (35.7% versus 51.9%). Rural and
urban residents were similar in gender (40.6% versus. 43.6% for males) and (59.4% versus.
56.4% for females). They were also similar in the proportion living in areas of high
socioeconomic conditions (5.7% vs. 8.3%).
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The hospitalization characteristics of the study sample in regards to their residential
location are shown in Table 4.2. Residents of rural areas (Mean=2.32, SD=0.69) were not that
different from those of urban areas (Mean=2.43, SD=0.81) with respect to the number of index
admissions within the study period. Rural dual eligible patients were less likely to be admitted
from the emergency room (32.8% versus 39.8%), less likely to receive care in Critical Care Units
(14.8% versus 26.0%), less likely to be admitted as clinic referrals (10.7% versus 31.2%), more
likely to admitted as physician referrals (75.4% versus 52.4%), and less likely to admitted as
transfers from other hospitals (6.2% versus 9.6%).
Rural and urban residents were similar in discharge destination, the proportions of patients
that were discharged home (84.0% versus 85.7%), discharged to home health (2.1% versus
2.9%), discharged to rehabilitation facilities (0.8% versus 0.7%, p>0.05 for all comparisons).
They were also similar in the proportions of dual eligible patients that had listed primary
diagnoses at index admission. Urban residents had a greater number of comorbidities
(Mean=5.15, SD=3.99) than rural residents (Mean=4.62, SD=3.65; p=0.06 for all comparison).
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Table 4.1: Description of Dual Eligible Patients Demographic Characteristics in the Study
Sample Rural vs. Urban
Patient Characteristic
N
Gender :
Males (N, %)

Rural
244

99

Urban
1152

40.57% 502,

p-value

43.58%
0.3897

Females (N, %)

145

59.43% 658

Age(Mean, SD)

60.89

Marital status
Married (N, %)

90

36.88% 210

Widowed (N, %)

23

9.43%

91

7.90%

Divorced (N, %)

11

4.51%

65

5.64%

120

49.18% 786

68.23%

87

35.66% 554

51.91%

157

64.34% 598,

48.09%

High (N, %)

14

5.74% 95

8.25%

Low (N, %)

230

94.26% 1057

91.75%

Other (N, %)
Ethnicity:
Anglos (N, %)
Non-Anglos (N, %)

13.89

57.52

56.42%

14.93

0.0012

18.23%

<.0001

0.0004

Socioeconomic condition
0.1845

80

Table 4.2: Description of Dual Eligible Patients Hospitalization Characteristics in the Study
Sample: Rural vs. Urban
Hospitalization Characteristic
N
Number of index admissions(Mean, SD)
Acuity of Admission
Emergency (N, %)

Rural
244
2.32
80

Urban
1152
0.69

2.43,

32.79% 459

p-value
0.81

0.0406

39.84%
0.0397

Non-emergency (N, %)
Type of Procedure
Surgical (N, %)

164

67.21%

693

60.10%

130

53.28% 536

46.53%
0.0551

Non-surgical (N, %)
Hospital Unit of Care

114

46.72%

616

53.47%

Critical Care Unit (N,%)

36

14.75%

300

26.04%

Non-Critical Care Unit (N,%)
Year of Discharge
2011

208

85.25%

852

73.96%

131

53.69%

671

58.25%

2012
Admission source

113

46.31%

481

41.75%

Physician referral (N, %)

184

75.40%

604

52.43%

Clinic referral (N, %)

26

10.66%

359

31.20%

HMO referral (N, %)

0

0.00%

3

0.26%

Transfer from a hospital (N, %)

15

6.15%

110

9.55%

Transfer from a SNF (N, %)

1

0.41%

2

0.17%

Emergency room (N, %)

9

3.69%

59

5.12%

Court/Law enforcement (N, %)

0

0.00%

6

0.52%

Others (N, %)

9

3.69%

9

0.78%

0.0001

0.1908

<.0001
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Table 4.2 Continued: Description of Dual Eligible Patients Hospitalization Characteristics in the
Study Sample: Rural vs.Urban
Hospitalization Characteristic

Rural

Urban

p-value

Primary index admission diagnoses:
Infectious and parasitic diseases (N, %)

19

7.79% 73

6.34%

Neoplasm (N, %)

57

23.36% 321

27.86%

Endocrine, nutritional and metabolic diseases (N, %) 3

1.23% 34

2.95%

Blood diseases (N, %)

0

0.00%

10

0.87%

Mental disorders (N %)

0

0.00%

10

0.87%

Diseases of the nervous system (N, %)

1

0.41% 9

0.78%

Diseases of the sense organs (N, %)

0

0.00% 14

1.22%

Diseases of the circulatory system (N, %)

0

0.00% 8

0.69%

Diseases of the respiratory system (N, %)

14

5.74% 81

7.03%

Diseases of the digestive system (N, %)

10

4.10% 53

4.60%

Diseases of the genitourinary system (N, %)

5

2.05% 13

1.13%

Symptoms, signs, and ill-defined conditions (N, %)

1

0.41% 4

0.35%

Injury and poisoning (N, %)

41

16.80% 206

17.88%

Other unknown primary diagnoses (N, %)

93

38.11% 316

27.43%

0.1187

Length of stay at first index admission (Mean, SD)
3.97
Reported Cost of first index admission ( Mean, SD) 9,299
Total Number of Comorbidities(Mean, SD)
4.62

5.07
7,471
3.65

4.45
9,794
5.15

6.52 0.2776
12,734 0.5575
3.99 0.0571
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Table 4.2 Continued: Description of Dual Eligible Patients Hospitalization Characteristics in the
Study Sample: Rural vs. Urban
Hospitalization Characteristics
Discharge status/destination:

Rural

Urban

p-value

Skilled Nursing Facility (N, %)

4

1.64%

23

2.00%

Home (N, %)

205

84.01%

987

85.68%

Home health (N, %)

5

2.05%

34

2.95%

Rehabilitation Facility (N, %)

2

0.82%

8

0.69% 0.4567

Short-term Care Facility (N, %)

19

7.79%

9

0.78%

Psychiatry (N, %)

0

0.00%

15

1.30%

Others (N, %)

9

3.69%

76

6.60%

a

Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Chi-squared and Fishers tests were used for the comparisons of proportions
f
Anglos included only Caucasians whereas Non-Anglos included all other race.
g
Independent sample t-test was used for comparison of means
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4.2.2. Socioeconomic conditions
The socioeconomic condition of the ZIP codes dual eligible patients lived was measured by the
Community Need Index (CNI) of the zip code. A Community Need Index (CNI) score of 1.0
represents a high socio-economic condition and 5.0 represents low socio-economic condition.
Zip codes with Community Need Index (CNI) scores lower than 2.5 were classified as high
socio-economic condition whereas those with Community Need Index (CNI) score of 2.5 or
higher were classified as low socio-economic condition. This classification was based on a
community health assessment report prepared by the Saint Alphosus Medical Center, Baker City
in which zip codes with community indices less than or equal to 2.5 were classified as having
low community need (i.e. high socioeconomic conditions), whereas any zip codes with
community need indices greater than 2.5 were classified mid-point or high community need (i.e.
low socioeconomic conditions) (Community Health Need Assessment, 2013) . The mean
Community Need Index (CNI) score of our study sample was 4.04 (0.92). Out of the total
number of 220 ZIP codes, 164 (77.55%) of them were ZIP codes of low socioeconomic
conditions whereas 56 (22.45%) were ZIP codes of high socioeconomic condition (See
Appendix). A total of 109 patients lived in areas of low socioeconomic conditions whereas a
total of 1,287 patients lived in areas of high socioeconomic conditions.
The demographic characteristics of the study sample in regards to the socioeconomic
condition of the area they lived are shown in Table 4.3. Residents of areas of high socio
economic conditions were not different from those of areas of low socioeconomic conditions in
terms of age. However, they were similar in gender distribution, marital status and residential
location (rural and urban). Residents of areas with high socioeconomic conditions were more
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likely to be Anglos (65.14% versus 44.29%) than those of areas with low socioeconomic
conditions.
The hospitalization characteristics of the study sample in regards to the socioeconomic
condition of the area they lived are shown in Table 4.4. Dual eligible patients living in areas of
high socioeconomic conditions and those living areas of low socioeconomic economic
conditions are similar in number of index admissions, acuity of admission, type of procedure,
hospital unit of care, year of discharge, admission source, discharge destination, length of stay at
index admission, primary diagnoses at index admission, and cost of index admission. However,
dual eligible patients living in areas of high socioeconomic conditions had significantly more
comorbidities (Mean=5.98, SD=4.91) than those living in areas of low socioeconomic condition
(Mean =4.98, SD=3.84; p=0.01).
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Table 4.3: Description of Dual Eligible Patients Demographic Characteristics in the Study
Sample: High Socioeconomic Condition vs. Low Socioeconomic Condition
Patient Characteristic
N
Gender :
Males (N, %)

High socioeconomic
condition
109
41

Low socioeconomic
condition
1287

37.61%

560

p-value

43.51%
0.2325

Females (N, %)
Age(Mean, SD)

68
60.03

62.61%
15.21

727
57.95

56.49%
14.77 0.1591

19

17.43%

281

21.83%

Widowed (N, %) 9

8.26%

105

8.16% 0.6843

Divorced (N, %)

5

4.59%

71

5.52%

Other (N, %)
Ethnicity:
Anglos (N, %)

76

69.72%

830

64.49%

71

65.14%

570

44.29% <.0001

Non-Anglos (N, %)
Residential location
Rural (N, %)

38

34.86%

717

55.71%

14

12.84%

230

17.87%

Marital status
Married (N, %)

0.1845
Urban (N, %)

95

87.16%

1057

82.13%
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Table 4.4: Description of Dual Eligible Patients Hospitalization Characteristics in the Study
Sample: High Socioeconomic Condition vs. Low Socioeconomic Condition
Hospitalization Characteristic
N
Number of index admissions
Acuity of Admission
Emergency (N, %)

High socioeconomic
condition
109
2.42
0.72

Low socioeconomic
condition
1287
2.36
0.85

p-value

0.1314

50

45.87% 489

38.00%

59

54.13% 798

62.00%

Surgical (N, %)

53

48.62% 613

47.63% 0.8415

Non-surgical (N, %)
Hospital Unit of Care

56

51.38% 674

52.37%

Critical Care Unit (N, %)

24

22.02% 312

24.24%

Non-Critical Care Unit (N, %)
Year of Discharge
2011

85

77.98% 975

75.76%

63

57.80% 739

57.42%

0.1049
Non-emergency (N, %)
Type of Procedure

0.6019

0.9383
2012
Admission source

46

42.20% 548

42.58%

Physician referral (N, %)

64

58.72% 724

56.25%

Clinic referral (N, %)

26

23.85% 359

27.89%

HMO referral (N, %)

0

0.00%

Transfer from a hospital (N, %)

5

4.59% 52

4.04%

Transfer from a SNF (N, %)

1

0.92% 2

0.16%

Emergency room (N, %)

2

1.83% 67

5.21%

Court/Law enforcement (N, %)

0

0.00% 6

0.47%

Others (N, %)

11

10.09% 74

5.75%

3

0.23% 0.3008
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Table 4.4 continued: Description of Dual Eligible Patients Hospitalization Characteristics in the
Study Sample: High Socioeconomic Condition vs. Low Socioeconomic Condition
High
socioeconomic
condition

Hospitalization Characteristic

Low
socioeconomic
condition

p-value

Primary index admission diagnoses:
Infectious and parasitic diseases (N, %)

6

5.50% 86

6.68%

Neoplasm (N, %)

26

23.86% 352

27.35%

Endocrine, nutritional and metabolic diseases (N, %)

4

3.67% 33

2.56%

Blood diseases (N, %)

1

0.92% 9

0.70%

Mental disorders (N %)

1

0.92% 9

0.70%
0.3300

Diseases of the nervous system (N, %)

2

1.83% 8

0.62%

Diseases of the sense organs (N, %)

0

0.00% 14

1.09%

Diseases of the circulatory system (N, %)

0

0.00% 8

0.62%

Diseases of the respiratory system (N, %)

11

10.09% 84

6.53%

Diseases of the digestive system (N, %)

10

9.17% 53

4.12%

Diseases of the genitourinary system (N, %)

5

4.59% 13

1.01%

Symptoms, signs, and ill-defined conditions (N, %)

0

0.00% 5

0.39%

Injury and poisoning (N, %)

11

10.09% 236

18.34%

Other unknown primary diagnoses (N,%)

32

29.36% 377

29.29%

Length of stay at first index admission (Mean, SD)
Reported Cost of first index admission ( Mean, SD)
Total number of comorbidities(Mean, SD)

4.72
10,792
5.98

5.51
11,806
4.91

6.35 0.5443
11,806 0.3891
3.84 0.0108

4.33
9,627
4.98
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Table 4.4 continued: Description of Dual Eligible Patients Hospitalization Characteristics in the
Study Sample: High Socioeconomic Condition vs. Low Socioeconomic Condition
Hospitalization Characteristics

High
socioeconomic
condition

Low
socioeconomic
condition

p-value

Discharge status/destination
Skilled Nursing Facility (N, %)

3

2.75% 24

1.86%

Home (N, %)

88

80.73% 1104

85.78%

Home health (N, %)

5

4.59% 34

2.64%
0.2949

Rehabilitation Facility (N, %)

1

0.92% 9

0.70%

Short-term Care Facility (N, %)

1

0.92%

27

2.10%

Psychiatry (N, %)

2

1.83%

13

1.01%

Others (N, %)

9

8.26%

76

5.91%

a

Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Chi-squared and Fishers tests were used for the comparisons of proportions
f
Anglos included only Caucasians whereas Non-Anglos included all other race.
g
Independent sample t-test was used for comparison of means
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Table 4.5 shows the health and socioeconomic characteristics of the study sample by age
group. Patients younger than 65 years differed from those that were 65 years or older (p=0.0001).
Patients who were 65 years or older were more likely to live in areas of high socioeconomic
conditions (p=0.04). Patients who were 65 years or older were more likely to be married (26.6%
versus 18.6%), more likely to be widowed (18.1% versus 2.5%) more likely to be divorced
(6.4% versus 4.9%), and less likely to be of other marital status (49.0% versus 73.9%; p=<.0001
for all comparison) compared to patients younger than 65 years. Patients younger than 65 years
were more likely to be males (45.3% versus 39.1%; p=0.02) than those who were 65 years or
older.
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Table 4.5: Description of Dual Eligible Patients Hospitalization Characteristics in the Study
Sample by Age Group
Patient Characteristics

Patients Younger
than 65 years of age
892
Infectious and parasitic diseases (N, %)
66
7.40%
Neoplasm (N, %)
245
27.47%
Endocrine, nutritional and metabolic diseases 30
3.36%
(N, %)
Blood diseases (N, %)
10
1.12%
Mental disorders (N %)
7
0.78%
Diseases of the nervous system (N, %)
5
0.56%
Diseases of the sense organs (N, %)
8
0.90%
Diseases of the circulatory system (N, %)
5
0.56%
Diseases of the respiratory system (N, %)
46
5.16%
Diseases of the digestive system (N, %)
Diseases of the genitourinary system (N, %)
Symptoms, signs, and ill-defined conditions
(N, %)
Injury and poisoning (N, %)
Other unknown primary diagnoses (N, %)
Socioeconomic condition
High SEC (N, %)
Low SEC (N, %)

Patients 65 years of p-value
age and above
504
26
5.16%
133
26.39%
7
1.39%
0
3
5
6
3
49

0.00%
0.60%
0.99%
1.19% 0.0001
0.60%
9.72%

35
15
5

3.92% 28
1.68% 3
0.56% 1

5.56%
0.60%
0.20%

171
244

19.17% 76
27.35% 164

15.08%
32.54%

60
832

6.73% 49
93.27% 455

9.72%
90.28% 0.0451

442
450

49.55% 199
50.45% 305

39.48%
60.52% 0.0002

166
23
44
659

18.61%
2.53%
4.93%
73.88%

26.59%
18.06% <.0001
6.35%
49.01%

404
488
49.74

45.29% 197
54.71% 307
11.21 72.92

Ethnicity
Anglos (N, %)
Non-Anglos (N, %)
Marital status
Married (N, %)
Widowed (N, %)
Divorced (N, %)
Other (N, %)
Gender
Male (N, %)
Female (N,%)
Age (Mean, SD)

134
91
32
247

39.09%
60.91% 0.0245
6.42
<.0001
Age ( Median, Range)
52.0, 20.00-64.00 71.00
65.00-93.00
a
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
b
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
c
Chi-squared and Fishers tests were used for the comparisons
d
Anglos included only Caucasians whereas Non-Anglos included all other race.
g
Independent sample t-test was used for comparison of means.
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4.2.3. Readmissions
The data for readmission analysis did not include individuals who expired at discharge,
those who were transferred to other acute care hospitals on the day of discharge, those who were
transferred to hospital specialty units, and those were re-hospitalized for rehabilitation within 30
days of discharge. Also dual eligible patients who were discharged in December 2012 were
excluded from the readmission analysis since those patients could not be followed to determine
30-day readmission. Out of the 1,497 dual eligible patients, 1,396 patients met the criteria for
inclusion in the readmission analyses. Among these patients, 235 patients (16.83%) were
admitted within 30 days after their first discharge.
Thirty one patients (13.2%) of these readmitted patients were rural residents whereas 204
patients (86.8%) lived in urban areas. Of the readmitted patients, 16 patients (6.8%) lived in
areas of high socioeconomic conditions while the remaining 219 patients (93.9%) lived in areas
of low socioeconomic conditions.
The demographic characteristics of the readmitted dual eligible patients in regards to the
residential locations are shown in Table 4.6. Readmitted dual eligible patients residents in rural
areas were less likely to be Anglos (29.0%) than readmitted dual eligible patient’s residents in
urban areas (49.0%).Readmitted dual eligible patients resident in rural areas were similar in
marital status, gender, age, and socioeconomic conditions.
The hospitalization characteristics of the readmitted dual eligible patients in regards to
the residential locations are shown in Table 4.7. Readmitted dual eligible patients residents in
rural areas were more likely to have surgery (70.9%) than those residents in urban areas (47.6%;
p=0.02).However, they were similar in the acuity of admission, hospital unit of care, year of
discharge, admission source, discharge status, length of stay at index admission, length of stay
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during readmission, cost of index admission, cost of all-cause-30-day readmission and number of
comorbid conditions at index admission.
The demographic characteristics of the readmitted dual eligible patients in regards to the
socioeconomic conditions of the area they lived are shown in Table 4.8. Readmitted dual eligible
patients who lived in areas of high socioeconomic conditions were similar to those who lived in
areas of low socioeconomic conditions in age, marital status, ethnicity, gender and residential
location (rural and urban).
The hospitalization characteristics of the readmitted dual eligible patients in regards to
the socioeconomic conditions of the area they lived are shown in Table 4.9. Readmitted dual
eligible patients who lived in areas of high socioeconomic conditions were similar to those who
lived in areas of low socioeconomic conditions in type of index admission, length of stay during
readmission, type of procedure at index admission, length of stay at index admission, cost of
index admission, number of comorbidities at index admission, discharge status. However,
readmitted dual eligible patients who lived in areas of high socioeconomic conditions differed
from those who lived in areas of low socioeconomic conditions by index admission sources
(p<.0001).
Among the dual eligible patients who had surgery at their index admissions, those
who were readmitted within 30 days after discharge were more likely to be rural residents than
urban residents (p=0.02). Patients were also more likely to have been admitted as referrals
compared to the other admission sources.
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Table 4.6: Demographic Characteristics of Readmitted Dual Eligible Patients: Rural vs. Urban
Patient characteristics
N

All Readmitted
Patients
235

Rural Readmitted
Patients
31

Urban Readmitted
Patients
204

p-value

Gender :
Males (N, %)

100

42.55% 12

38.71%

88

43.14% 0.6421

Females (N, %)
Age(Mean, SD)

135
59.61

57.45% 19
15.05 57.84

61.29%
13.46

116
59.89

56.86%
15.28 0.4812

Marital status (N, %)
Married

47

20.00%

10

32.26%

37

18.14%

Widowed/Divorced

34

14.47%

5

16.13%

29

14.21% 0.1490

154

65.53% 16

51.61%

138

67.65%

109

46.38% 9

29.03%

100

49.02%

53.62% 22

70.97%

104

50.98%

6.81% 3

9.68%

13

6.37%

90.32%

191

93.63%

Other
Ethnicity:
Anglos (N, %)

0.0376
Non-Anglos (N, %) 126
Socioeconomic
condition
High SEC (N, %)

16

Low SEC (N, %)

219

0.4962
93.19%

28
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Table 4.7: Hospitalization Characteristics of Readmitted Dual Eligible Patients: Rural vs. Urban
Hospitalization Characteristics

All Readmitted
Patients

30 day readmission (N, %)
Type of index admission
Emergency (N, %)

235

Rural
Readmitted Patients

Urban
p-value
Readmitted
Patients
204
86.81%

100.00%

31

13.19%

95

40.43%

10

32.26% 85

41.67%

Non-emergency (N, %)
Type of Procedure
Surgical (N, %)

140

59.57%

21

67.74% 119

58.33%

119

50.64%

22

70.97% 97

47.55%

Non-surgical (N, %)
Hospital Unit of Care

116

49.36%

9

29.03% 107

52.45%

51

21.70% 3

9.68%

23.53% 0.0762

78.30% 28

90.32% 156

76.47%

63.83% 17

54.84% 133

65.20% 0.2636

85

36.17% 14

45.16% 71

34.80%

Physician referral (N, %)

134

57.02%

22

70.97% 112

54.90%

Clinic referral (N, %)

65

27.67%

5

16.13% 60

29.41%

Transfer from a hospital (N, %) 20

8.51%

2

6.45% 18

8.82%

0.3199

0.0151

Critical Care Unit (N, %)

Non-Critical Care Unit (N, %) 184
Year of Discharge
2011
150
2012

48

Index admission source

0.3066

Emergency room (N, %)

7

2.98%

0

0.00% 7

3.43%

Others (N, %)

9

3.83%

2

6.45% 7

3.43%
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Table 4.7 continued Hospitalization Characteristics of Readmitted Dual Eligible Patients: Rural
vs. Urban
Hospitalization Characteristic
Length of stay at first index
admission (Mean, SD)
Length of stay at readmission
(Mean, SD)
Reported Cost of first index
admission ( Mean, SD)
Reported Cost of 30 day
readmission (Mean ,SD)
Total number of
comorbidities(Mean, SD)
Discharge status/destination

All Readmitted
Patients

Rural
Readmitted Patients

Urban Readmitted
Patients

p-value

5.47

6.16

5.84

3.92

5.42

6.30

0.7201

5.12

5.02

5.38

4.00

5.33

6.12

0.5110

9,804

10,107

11,040

10,658

9,616

10,035

0.4664

9,105

7,263

8,269

5,590

9,232

7,487

0.4927

5.49

3.95

4.71

3.93

5.61

3.94

0.2386

SNF (N, %)

14

5.96%

2

6.45% 12

5.88%

Home (N, %)

194

82.55%

26

83.87% 168

82.35%

Home health (N, %)

6

2.55%

0

0.00% 6

2.94% 0.7329

Rehabilitation Facility (N, %)

2

0.85%

1

3.23% 1

0.49%

Short-term Care Facility (N, %)

6

2.55%

1

3.23% 5

2.45%

2

0.85%

0

0.00%

0.90%

11

4.68%

1

3.23% 10

Psychiatry (N, %)

Others (N, %)

a

2

4.90%

Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Chi-squared and Fishers tests were used for the comparisons of proportions
f
Anglos included only Caucasians whereas Non-Anglos included all other race.
g
Independent sample t-test was used for comparison of means
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Table 4.8: Demographic Characteristics of Readmitted Dual Eligible Patients: High vs. Low
Socioeconomic Conditions
Patient characteristics

High socioeconomic
condition
Readmitted Patients

All Readmitted
Patients
235

16

Low
socioeconomic
condition
Readmitted
Patients
219

N
Gender :
Males (N, %)

100

42.55%

8

50.00%

92

42.01%

Females (N, %)
Age(Mean, SD)

135
59.61

57.45%
15.05

8
66.13

50.00%
11.86

127
59.14

57.99%
15.16

Marital status
Married (N, %)

47

20.00%

3

18.75%

44

20.10%

Widowed\ Divorced(N, % 34

14.47%

2

12.50%

32

14.61%

65.53%

11

68.75%

143

65.29%

10

62.50%

99

45.21%

p-value

0.5328

Other (N, %)

154

Ethnicity:
Anglos (N, %)

109

46.38%

0.0730

0.9574

0.1806
Non-Anglos (N, %)
Residential location
Rural (N, %)
Urban (N, %)

126

53.62%

6

37.50%

120

54.79%

31

13.19%

3

18.75%

28

12.79%

204

86.81%

13

81.25%

191

87.21%

0.4962

97

Table 4.9: Hospitalization Characteristics of Readmitted Dual Eligible Patients: High vs. Low
Socioeconomic Conditions
Hospitalization Characteristics
All Readmitted
Patients

100.00%

High
socioeconomic
conditions
Readmitted
Patients
16
6.81%

Low
socioeconomic
conditions
Readmitted
Patients
219
93.19%

30 day readmission (N, %)
Acuity of Admission
Emergency (N, %)

235
95

40.43%

9

56.25% 86

39.27%

Non-emergency (N, %)
Type of Procedure
Surgical (N, %)

140

59.57%

7

43.75% 133

60.73%

119

50.64%

7

43.75% 112

51.14%

Non-surgical (N, %)
Admission source

116

49.36%

9

56.25% 107

48.86%

Physician referral (N, %)

134

50.02%

7

43.75% 127

57.99%

Clinic referral (N, %)

65

27.66%

2

12.50% 63

28.77%

p-value

0.1815

0.5680

<.0001
Transfer from a hospital (N, %)

20

8.51%

2

12.50%

18

8.22%

Emergency room (N, %)

7

2.99%

0

0.00%

7

3.19%

Others (N, %)

9

0.85%

5

31.25% 4

1.83%
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Table 4.9 continued: Hospitalization Characteristics of Readmitted Dual Eligible Patients: High
vs. Low Socioeconomic Condition

Hospitalization Characteristic

Length of stay at first index
admission (Mean, SD)
Length of stay at readmission
(Mean, SD)
Reported Cost of first index
admission ( Mean, SD)
Reported Cost of 30 day
readmission (Mean, SD)
Total Number of
Comorbidities(Mean, SD)
Discharge status/destination

High
socioeconomic
condition
Readmitted
Patients

All Readmitted
Patients

5.47
5.12

6.16
5.02

Low
socioeconomic
condition
p-value
Readmitted Patients

4.38
4.31

3.67
3.70

5.55
5.40

6.30
5.77

0.4634
0.3465

11,139

3,460

10,898

2,346

11,328

4,854

0.8764

11,550

5,402

11,521

3,679

11,912

5,845

0.6737

3.91

0.6390

5.49

3.95

5.94

4.57

5.46

Skilled Nursing Facility (N, %)

14

5.96%

0

0.00% 14

6.39%

Home (N, %)

194

82.55%

15

93.75% 179

81.74%

Home health (N, %)

6

2.55%

0

0.00% 6

2.74% 0.8636

Rehabilitation Facility (N, %)

2

0.85%

0

0.00% 2

0.91%

Short-term Care Facility (N, %)

6

2.55%

0

0.00% 6

2.74%

Psychiatry (N, %)

2

0.85%

0

0.00% 2

0.91%

Others (N, %)

11

4.68%

1

6.25% 10

4.57%

a

Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Chi-squared and Fishers tests were used for the comparisons of proportions
f
Anglos included only Caucasians whereas Non-Anglos included all other race.
g
Independent sample t-test was used for comparison of means
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4.3. Propensity Scores Adjustment
4.3.1. Readmission analysis
Table 4.10 shows the results of the log-binomial regression model used to generate the
propensity score. There are several ways to use the propensity score to balance treatment groups
on the observed covariates (Rosenbaum & Rubin, 1983): matching, stratification, or just using
them as covariates. In this study, propensity score adjustment was used as covariate to account
for differences in risk of all-cause-30-day readmission. In predicting a dual eligible patient’s
likelihood of residing in urban areas versus rural areas for readmission, cost of readmission, cost
of index admission, and length of stay analyses, a log-binomial model was fit using the following
covariates: age, length of stay, racial background, socioeconomic conditions, marital status, and
total number of comorbidities of patients to generate propensity scores. Anglo dual eligible
patients were found to be more likely to live in urban areas than non-Anglos.
Compared to dual eligible patients who are married, those who are either unmarried,
widowed or divorced are more significantly likely to live in urban areas(p<0.008).
Socioeconomic conditions, length of stay, total number of comorbidities, and gender were not
significantly associated with the probability of living in urban areas (p>0.05).
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Table 4.10: Results of Log-binomial Regression Model Assessing Predictors of Likelihood of
Dual Eligible Patient Living in an Urban Area to generate Propensity Score
Variable
Intercept
Total number of comorbidities
Length of stay at index admission
Ethnicity
Non-Anglo
Anglo
Marital status
Married
Divorced
Widowed
Others
Gender
Female
Male
Age
<65years
>=65 years
Socioeconomic Condition
Low SEC
High SEC

Risk Ratio
1.93
1.00
1.00

p-value
<.0001*
0.1422
0.5362

95% Confidence Interval
1.82-2.05
0.99-1.01
0.99 1.00

Reference
1.05

0.0159*

1.01-1.09

Reference
1.17
1.12
1.17

<.0001*
0.0077*
<.0001*

1.06-1.28
1.03-1.22
1.11-1.23

Reference
1.03

0.1913

0.99-1.07

Reference
0.96

0.0283*

0.95-0.99

Reference
1.03

0.3669

0.96-1.11

*p<0.05. Number of Observations =1,396
a
Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Anglos included only Caucasians whereas Non-Anglos included all other race.

101

Table 4.11 shows the results of log-binomial regression model assessing risk of allcause-30-day readmission among this sample of dual eligible patients. After adjusting for
propensity score as covariate, and also adjusting for other confounding variables, no difference
in all-cause-30-day readmission between rural dual eligible patients and urban dual eligible
patients (p=0.12) was found.
Few variables were significantly associated with risk of readmission. Compared to an
admission diagnosis for infectious and parasitic disease, only admission diagnoses of endocrine,
nutritional and metabolic diseases, and diseases of the nervous system had a significantly higher
risk of readmission (p<0.05) and compared to home discharges, only discharges to skilled
nursing facility had a significantly higher risk of readmission (p<0.01). Among admission
sources, including physician referrals, emergency room, clinic referrals, and courts/law
enforcement, were statistically less likely to be readmitted than transfers from other hospitals.
Admission from skilled nursing facilities had a less risk of readmission (p=0.06).
Compared to dual eligible patients discharged in the year 2012, those discharged in the
year 2011 were more likely to be readmitted in 30 days (p=0.03). Notably, socioeconomic
condition, ethnicity (Anglo vs. non-Anglo), age, and marital status were not associated with risk
of readmission (p>0.10). The propensity score also was not associated with increased risk of
readmission Severity of disease measured by the total number of comorbidities was also not
associated with risk of readmission (p=0.54). The longer a dual eligible patient stayed at the
hospital at their index admission, the higher their risk of all-cause-readmission in 30 days
(p<0.05).
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Table 4.11: Results of Log-binomial Regression Model Assessing Risk of All-Cause-30-Day
Readmission among Dual Eligible Patients
Variable
Intercept
Rural- urban residence:
Rural
Urban
Propensity score
Total number of comorbidities
Length of stay at index admission
Ethnicity
Non-Anglo
Anglo
Marital status
Married
Divorced
Widowed
Others
Age
<65years
>=65 years
Socioeconomic Condition
Low SEC
High SEC
Primary admission diagnosis
Infectious and parasitic diseases
Neoplasm
Endocrine, nutritional and metabolic
diseases
Blood Diseases
Mental disorders
Diseases of the Nervous System
Diseases of the Sense Organs
Diseases of the Circulatory System
Diseases of the Respiratory System
Diseases of the Digestive System
Diseases of the Genitourinary System
Symptoms,signs,and ill-defined conditions
Injury and poisoning
Other Primary Diagnoses

Risk Ratio
1.37

p-value
0.5441

95% Confidence Interval
0.49-3.77

Reference
1.01
0.77
1.00
1.01

0.1160
0.7358
0.5416
0.0429*

0.93-1.10
017-3.44
0.99-1.01
1.01-1.03

Reference
1.01

0.7297

0.93-1.10

Reference
1.10
0.99
1.05

0.4226
0.9574
0.6903

0.87-1.39
0.84-1.18
0.83-1.32

Reference
1.04

0.2155

0.97-1.11

Reference
0.96

0.4200

0.88-1.05

Reference
0.99
1.26

0.9641
0.0078*

0.92-1.09
1.05-1.40

1.17
1.11
1.28
1.05
1.05
0.92
1.04
0.92
1.23
0.99
0.96

0.2195
0.4038
0.0486*
0.6447
0.7026
0.1356
0.4881
0.3622
0.1919
0.9282
0.3956

0.91-1.49
0.87-1.41
1.00-1.62
0.85-1.29
0.81-1.37
0.83-1.03
0.93-1.18
0.76-1.11
0.89-1.73
0.91-1.50
0.88-1.05
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Table 4.11 Continued: Results of Log-binomial Regression Model Assessing Risk of All-Cause30-Day Readmission among Dual Eligible Patients
Variable
Discharge Destination:
Home
Short-term Facility
Skilled Nursing Facility
Home Health
Rehabilitation Facility
Psychiatric Unit
Other Destinations
Admission Source:
Transfers from other hospitals
Physician Referrals
Emergency Room
Clinic Referrals
Skilled-Nursing Facility
Court/Law Enforcement
HMO Referrals
Other Sources
Acuity of Admission:
Other type
Emergency
Hospital Care Unit:
Other Units
Critical Care Units
Type of Procedure:
Non-Surgical
Surgical
Year of Discharge
2011
2012

Risk Ratio

p-value

95% Confidence Interval

Reference
1.07
1.39
0.96
1.05
0.98
0.96

0.3441
<.0001*
0.5000
0.6772
0.8101
0.3634

0.93-1.23
1.19-1.60
0.85-1.08
0.83-132
0.80-1.19
0.87-1.05

Reference
0.91
0.84
0.92
0.67
0.69
0.79
0.88

0.0352*
0.0068*
0.0598*
0.0646
0.0188*
0.2813
0.1950

0.84-0.99
0.74-0.95
0.88-1.00
0.44-1.02
0.51-0.94
0.52-1.21
0.70-1.08

Reference
1.03

0.3571

0.97-1.08

Reference
0.98

0.5183

0.93-1.23

Reference
1.01

0.5876

0.97-1.06

Reference
0.95

0.0291*

0.91-0.99

*p<0.05. Number of Observations =1,396
a
Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Anglos included only Caucasians whereas Non-Anglos included all other race.
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Table 4.12 shows the results of a log-binomial regression model assessing risks of allcause-30-day readmission among Anglo dual eligible patients (N=641). After adjusting for the
propensity score, it was found that urban residents had greater risk for all-cause-30-day
readmission than those living in rural areas (p<0.07). Socioeconomic condition was not
associated with risk of all-cause-30-day readmission (p=0.48). Marital status was not associated
with risk of readmission in 30 days.
Compared to an admission diagnosis for infectious and parasitic, only admission
diagnosis of diseases of the circulatory system was significantly associated with risk of
readmission (p<0.05). Among discharge destinations, discharges to short-term facilities (p<0.05)
and discharges to skilled nursing facilities (p<0.05) had higher risk of readmission within 30
days compared to home discharges. Among index admission sources, clinic referrals had a lower
risk of 30-day readmission compared to transfers from other hospitals (p<0.05). Compared to
dual eligible patients discharged in the year 2012, those discharged in the year 2011 were more
likely to be readmitted in 30 days (p=0.01).
4.3.1.1. Sensitivity Analysis
After the sensitivity analysis, the association between years of discharge and risk of readmission
was borderline significant (RR=0.96; p=0.05). However, after taking out patients discharged to
unknown destinations, it was found that patients who were discharged in year 2012 had a
significantly lower risk of readmission (RR=0.96; p= 0.04) compared to patients who were
discharged in year 2011.Discharges to unknown destinations were taken because it was
important to deal with discharges to known destinations since destination of discharge had been
reported to have a association with risk of readmission.
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Table 4.12: Results of Log-binomial Regression Model Assessing Risk of All-Cause-30-Day
Readmission among Anglo Dual Eligible Patients
Variable
Intercept
Rural- urban residence:
Rural
Urban
Propensity score
Total number of comorbidities
Length of stay at index admission
Marital status
Married
Divorced
Widowed
Others
Age
<65years
>=65 years
Socioeconomic Condition
Low SEC
High SEC
Primary admission diagnosis
Infectious and parasitic diseases
Neoplasm
Endocrine, nutritional and metabolic
diseases
Blood Diseases
Mental disorders
Diseases of the Nervous System
Diseases of the Sense Organs
Diseases of the Circulatory System
Diseases of the Respiratory System
Diseases of the Digestive System
Diseases of the Genitourinary System
Symptoms,signs,and ill-defined conditions
Injury and poisoning
Other Primary Diagnoses

Risk Ratio
1.09

p-value
0.9122

95% Confidence Interval
0.22-5.37

Reference
1.08
1.05
1.00
1.00

0.0656
0.9646
0.5968
0.1556

0.99-1.18
0.12-9.38
0.99-1.01
0.98-1.01

Reference
1.12
0.96
1.05

0.5228
0.7447
0.7765

0.79-1.58
0.74-1.24
0.75-1.48

Reference
1.05

0.3416

0.95-1.15

Reference
0.96

0.4795

0.86-1.08

Reference
0.97
1.07

0.6327
0.5096

0.86-1.09
0.87-1.32

0.91
1.38
1.08
0.91
1.57
0.90
0.90
0.93
0.84
0.95
0.94

0.6109
0.2163
0.6711
0.5107
0.0390*
0.1758
0.2413
0.5540
0.4981
0.4701
0.3277

0.62-1.32
0.83-2.31
0.75-1.58
0.69-1.20
1.02-2.39
0.77-1.05
0.76-1.07
0.73-1.18
0.49-1.40
0.84-1.09
0.83-1.07
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Table 4.12 Continued: Results of Log-binomial Regression Model Assessing Risk of All-Cause30-Day Readmission among Anglo Dual Eligible Patients
Variable
Risk Ratio p-value
95% Confidence Interval
Discharge Destination:
Home
Reference
Short-term Facility
1.48
0.0051*
1.12-1.95
Skilled Nursing Facility
1.33
0.0032*
1.10-1.61
Home Health
0.93
0.4204
0.79-1.10
Rehabilitation Facility
1.07
0.6899
0.77-1.47
Psychiatric Unit
0.91
0.9600
0.80-1.02
Other Destinations
0.98
0.2208
0.90-1.06
Admission Source:
Transfers from other hospitals Reference
Physician Referrals
0.93
0.1038
0.64-1.35
Emergency Room
0.87
0.1399
0.77-0.99
Clinic Referrals
0.63
0.0353
0.37-1.08
Skilled-Nursing Facility
0.71
0.0913
0.34-1.47
Court/Law Enforcement
0.73
0.3525
0.36-1.50
HMO Referrals
0.72
0.3960
0.35-1.49
Other Sources
0.88
0.7018
0.73-1.04
Acuity of Admission:
Other type
Reference
Emergency
0.98
0.5841
0.90-1.08
Hospital Care Unit:
Other Units
Reference
Critical Care Units
0.97
0.4595
0.89-1.05
Type of Procedure:
Non-Surgical
Reference
Surgical
1.00
0.9960
0.93-1.07
Year of Discharge
2012
Reference
2011
1.08
0.0061*
1.02-1.15
*p<0.05. Number of Observations =641
a
Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
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Table 4.13 shows the results of a log-binomial regression model assessing risks of allcause-30-day readmission among non-Anglos dual eligible patients (N=755). Dual eligible
patients whose primary diagnoses at index admission was a disease of the nervous system
(p=0.02), diseases of the digestive system (p=0.02), endocrine, nutritional and metabolic diseases
(p<0.01), and symptoms, signs, and ill-defined conditions(p=0.01) had 44% greater risk,21%
greater risk, 40% greater risk, and 77% greater risk respectively for all-cause-30-day
readmission compared to non-Anglo dual eligible counterparts whose primary diagnoses at index
admission was infectious and parasitic conditions. Compared to discharges home, discharged
discharges to skilled nursing facilities had 50% higher risk of all-cause-30-day readmission
(p<0.01).
Admission source was significantly associated with readmissions as non-Anglo dual
eligible patients who were initially admitted through the emergency room had a 22% lower risk
of all-cause-30-day readmission compared to those who admitted as transferred from other
hospitals (p<0.01). Again, non-Anglo dual eligible patients who were admitted from the court
and other law enforcement agencies had a 34% lower risk of all-cause-30-day readmission
compared to non-Anglo dual eligible patients who were admitted as transfers from other
hospitals(p=0.02). Non-dual eligible patients admitted as emergency cases had 9% greater than
those who were admitted as either urgent or elective (p=0.02).
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Table 4.13: Results of Log-binomial Regression Model Assessing Risk of All-Cause-30-Day
Readmission among non-Anglo Dual Eligible Patients
Variable
Intercept
Rural- urban residence:
Rural
Urban
Propensity score
Total number of comorbidities
Length of stay at index admission
Marital status
Married
Divorced
Widowed
Others
Age
<65years
>=65 years
Socioeconomic Condition
Low SEC
High SEC
Primary admission diagnosis
Infectious and parasitic diseases
Neoplasm
Endocrine, nutritional and metabolic
diseases
Blood Diseases
Mental disorders
Diseases of the Nervous System
Diseases of the Sense Organs
Diseases of the Circulatory System
Diseases of the Respiratory System
Diseases of the Digestive System
Diseases of the Genitourinary System
Symptoms,signs,and ill-defined conditions
Injury and poisoning
Other Primary Diagnoses

Risk Ratio
1.01

p-value
0.9853

95% Confidence Interval
0.27-4.01

Reference
1.01
1.20
0.99
1.00

0.7239
0.8592
0.8171
0.1254

0.94-1.09
0.16-9.06
0.99-1.01
0.99-1.01

Reference
0.95
0.96
0.95

0.7515
0.7599
0.7289

0.69-1.31
0.77-1.21
0.69-1.29

Reference
1.06

0.1650

0.98-1.16

Reference
0.94

0.4173

0.82-1.08

Reference
1.04
1.40

0.5582
0.0007

0.92-1.16
1.15-1.71

1.33
1.07
1.46
1.26
0.83
0.94
1.21
0.92
1.77
1.04
1.01

0.0906
0.6145
0.0170*
0.1372
0.2829
0.4290
0.0237*
0.5528
0.0088*
0.5069
0.9305

0.96-1.86
0.82-1.41
1.07-1.99
0.93-1.72
0.60-1.16
0.81-1.09
1.03-1.43
0.69-1.22
1.15-2.71
0.92-1.18
0.89-1.13
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Table 4.13 Continued: Results of Log-binomial Regression Model Assessing Risk of All-Cause30-Day Readmission among non-Anglo Dual Eligible Patients
Variable
Risk Ratio p-value
95% Confidence Interval
Discharge Destination:
Home
Reference
Short-term Facility
0.94
0.4784
0.80-1.11
Skilled Nursing Facility
1.50
0.0003*
1.20-1.87
Home Health
1.01
0.9296
0.85-1.19
Rehabilitation Facility
1.05
0.7593
0.76-1.45
Psychiatric Unit
0.95
0.7075
0.73-1.24
Other Destinations
0.99
0.7765
0.86-1.12
Admission Source:
Transfers from other hospitals Reference
Physician Referrals
0.90
0.0837
0.80-1.01
Emergency Room
0.78
0.0058*
0.66-.093
Clinic Referrals
0.95
0.3596
0.84-1.06
Skilled-Nursing Facility
0.65
0.2450
0.32-1.34
Court/Law Enforcement
0.66
0.0172*
0.47-0.93
HMO Referrals
0.88
0.6266
0.53-1.47
Other Sources
0.80
0.1058
0.62-1.05
Acuity of Admission:
Other type
Reference
Emergency
1.09
0.0184*
1.01-1.17
Hospital Care Unit:
Other Units
Reference
Critical Care Units
0.99
0.9306
0.93-1.07
Type of Procedure:
Non-Surgical
Reference
Surgical
1.03
0.4335
0.96-1.09
Year of Discharge
2012
Reference
2011
1.02
0.4641
0.97-1.08
*p<0.05. Number of Observations =755
a
Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
.
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4.3.2. Length of Stay analysis
Table 4.14 Shows the results of Poisson regression model assessing length of stay at
index admission among dual eligible patients. After adjusting for the propensity score, dual
eligible patients who lived in urban areas had a 13% longer hospital stay than those who lived in
rural areas (p<0.05). As the number of comorbidities a dual eligible patient has increased by one,
hospital stay was lengthened by 10% (p<0.05). Whereas dual eligible individuals who were
divorced stayed 15% longer than those who were married (p<0.05), those who were neither
married, divorced nor widowed stayed 29% days longer compared to married patients(p<.0001).
Patients who were 65 years or older stayed 9% longer than those who were younger than 65
years (p<0.05). Socioeconomic conditions and ethnicity were not associated with length of stay.
Compared to dual eligible patients whose primary diagnosis was infectious and parasitic
disease, patients whose primary diagnosis was neoplasm stayed 21% longer (p<0.05), patients
whose primary diagnosis was endocrine, nutritional and metabolic diseases stayed 37% longer
(p<.0001), patients whose primary diagnosis was disease of the blood stayed 39% longer
(p<.0001), patients whose primary diagnosis was mental disorders stayed 32% days longer
(p<.0001), patients whose primary diagnosis was disease of the sense organs stayed 21% longer
(p<0.05), patients whose primary diagnosis was disease of the circulatory system stayed 3.71
times longer (p<.0001), patients whose primary diagnosis was disease of the respiratory system
stayed 27% longer (p<0.05), patients whose primary diagnosis was disease of the digestive
system stayed 41% longer (p<.0001).
.
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The length of stay for patients whose primary diagnosis was injuries and poisoning,
disease of the genitourinary system, disease of the nervous system, symptoms, signs, and illdefined conditions, and other unknown diagnoses were not statistically different than that of
patients with infectious and parasitic diseases(p>0.05). Compared to those who were discharged
home, dual eligible patients who were discharged to a short-term facility stayed 37% longer
(p<0.05), patients who were discharged to a skilled nursing facility stayed 57% longer (p<.0001).
However, discharges to home health (p=0.06), rehabilitation center (p=0.16), psychiatric unit
(p=0.16) and other unknown destinations (p=0.65) were not associated with length of stay.
Compared to patients admitted as transfers from other hospitals, dual eligible patients
admitted as physician referrals, clinic referrals, through emergency rooms, and court/law
enforcement agencies stayed 24% shorter, 29% shorter, 31% shorter, and 57% shorter
respectively (p<.0001). However, dual eligible patients that were admitted from other unknown
sources stayed 2.27 times longer than those transferred from other hospitals (p<.0001).
Patients admitted from skilled nursing facilities and those admitted as transfers from
Health Management Organizations did not show any significant association with length of
stay(p>0.05). Whereas the acuity of admission did not attain statistical significance (p=0.07),
dual eligible patients who received care in a critical care unit (CCU/ICU) stayed 59% longer than
those who received care in other units (p<.0001). Dual eligible patients who went through
surgical procedure stayed 11% longer than those who did not go through surgery (p<0.05), and
patients who were admitted in the year 2011 stayed 13% longer than those admitted in the year
2012.
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Table 4.14: Results of Poisson Regression Model Assessing Length of Stay at Index Admission
among Dual Eligible Patients
Variable
Intercept
Rural- urban residence:
Rural
Urban
Propensity score
Total number of comorbidities
Ethnicity
Non-Anglo
Anglo
Marital status
Married
Divorced
Widowed
Others
Age
<65years
>=65 years
Socioeconomic Condition
Low SEC
High SEC
Primary Admission Diagnosis
Infectious and Parasitic Diseases
Neoplasm
Endocrine, Nutritional and Metabolic Diseases
Blood Diseases
Mental disorders
Diseases of the Nervous System
Diseases of the Sense Organs
Diseases of the Circulatory System
Diseases of the Respiratory System
Diseases of the Digestive System
Diseases of the Genitourinary System
Symptoms,signs,and ill-defined conditions
Injuries and poisoning
Other Primary Diagnoses

IRR
3.22

p-value
<.0001*

95% Confidence Interval
2.73-3.79

Reference
1.13
3.86
1.10

0.0014*
0.0742
0.0012*

1.05-1.22
0.79-1.21
1.00-1.02

Reference
0.99

0.8825

0.93-1.03

Reference
1.15
1.00
1.29

0.0355*
0.7437
<.0001*

1.01-1.32
0.89-1.13
1.20-1.38

Reference
1.09

0.0013*

1.04-1.16

Reference
1.03

0.4962

0.94-1.13

Reference
1.21
1.37
2.39
2.32
1.21
0.63
3.71
1.27
1.41
0.80
0.62
1.05
1.10

0.0011*
<.0001*
<.0001*
<.0001*
0.3103
0.0148*
<.0001*
0.0010*
<.0001*
0.1202
0.1227
0.4824
0.0884

1.08-1.35
1.16-1.63
1.89-3.03
1.83-2.96
0.84-1.73
0.43-0.91
2.95-4.66
1.10-1.47
1.21-1.63
0.60-1.06
0.34-1.14
0.92-1.18
0.98-1.24
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Table 4.14 Continued: Results of Poisson Regression Model Assessing Length of Stay at Index
Admission Among Dual Eligible Patients
Variable
Discharge Destination:
Home
Short-term Facility
Skilled Nursing Facility
Home Health
Rehabilitation Facility
Psychiatric Unit
Other Destinations
Admission Source:
Transfers from other hospitals
Physician Referrals
Emergency Room
Clinic Referrals
Skilled-Nursing Facility
Court/Law Enforcement
HMO Referrals
Other Sources
Acuity of Admission:
Other type
Emergency
Hospital Care Unit:
Other Units
Critical Care Units
Type of Procedure:
Non-Surgical
Surgical
Year of Admission
2012
2011

IRR

p-value

95% Confidence Interval

Reference
1.37
1.57
1.15
0.77
0.84
1.03

0.0004*
<.0001*
0.0640
0.1553
0.1623
0.6521

1.15-1.64
1.34-1.83
0.99-1.32
0.55-1.10
0.66-1.10
1.91-1.16

Reference
0.76
0.69
0.71
1.99
0.43
1.18
2.27

<.0001*
<.0001*
<.0001*
0.0761
<.0001*
0.1361
<.0001*

0.69-0.84
0.62-0.77
1.45-1.65
0.55-1.56
0.21-0.86
0.44-3.18
1.91-2.71

Reference
0.94

0.0671

0.87-1.00

Reference
1.59

<.0001*

0.55-0.64

Reference
1.11

0.0006*

1.05-1.19

Reference
1.13

<.0001*

1.07-1.20

*p<0.05. Number of Observations =1,396
a
Rural area is an area (census tracts or blocks) with a population concentration of less than
50,000 persons
b
Urban area is an area (census tracts or blocks) with a population concentration of 50,000
persons or more.
c
High Socioeconomic Condition: Conditions of areas with Community Need Index =<2.5
d
Low Socioeconomic Condition: Conditions of areas with Community Need Index >2.5
e
Anglos included only Caucasians whereas Non-Anglos included all other race.
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4.3.3. Cost of Readmission Analysis
Table 4.15 shows the results of a gamma regression model assessing cost of readmission
among dual eligible patients. After adjusting for propensity score, no statistically significant
difference in costs associated with all-cause-30-day readmission was detected between urban
dual eligible residents and rural dual eligible residents (p=0.33). Similarly, a p-value of 0.33
indicates that there is no statistically significant difference in cost of all-cause-30-day
readmission and socioeconomic condition. Marital status, ethnicity, and age did not have any
association with cost of readmission (p>0.05).
Compared to cost of readmission for patients 65 years or older was 37% less than the cost
of readmitting patients younger than 65 years (p=0.01). It also cost more than five times as much
to readmit patients who were either single or of unknown marital status compared to patients
who were married ( p=0.05). Cost of readmitting patients whose index admissions were through
emergence rooms was 36% less compared to those who were transferred from other hospitals
(p=0.04). Any additional day that a patient stayed during their 30-day readmission, the cost
associated with readmission increases by 39% (p<0.01). The cost of readmitting patients who
were discharged to psychiatric units was 23% higher than that of readmitting patients discharged
home (p=0.04).
Admission acuity, year of admission, index admission source, discharge destination,
hospital unit of care, gender, ethnicity, and primary diagnoses at index admission did not have
any statistically significant association with cost of all-cause-30-day readmission (p>0.05).
Propensity score also did not reach statistical significance (p=0.75). Higher cost of index
admission was associated with cost of all-cause-30-day readmission (p<0.01).
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Table 4.15: Results of Gamma Regression Model Assessing Cost of Readmission among Dual
Eligible Patients
Variable
Intercept
Rural- urban residence:
Rural
Urban
Propensity score
Total number of comorbidities
Length of stay at readmission
Ethnicity
Non-Anglo
Anglo
Marital status
Married
Divorced
Widowed
Others
Age
<65years
>=65 years
Socioeconomic Condition
Low SEC
High SEC
Primary admission diagnosis
Infectious and parasitic diseases
Neoplasm
Endocrine, nutritional and metabolic
diseases
Blood Diseases
Mental disorders
Diseases of the Nervous System
Diseases of the Sense Organs
Diseases of the Circulatory System
Diseases of the Respiratory System
Diseases of the Digestive System
Diseases of the Genitourinary System
Symptoms,signs,and ill-defined conditions
Injury and poisoning
Other Primary Diagnoses

Risk Ratio
8.70

p-value
0.3048

95% Confidence Interval
0.01-9.85

Reference
1.41
6.27
1.10
1.39

0.3275
0.7468
0.3234
0.0035*

0.81-2.44
0.02-6.63
0.95-1.17
1.02-1.68

Reference
1.33

0.3082

0.77-2.29

4.71
3.04
5.40

0.0681
0.0739
0.0470*

0.90-24.90
0.90-10.31
1.02-28.33

Reference
0.63

0.0120*

0.44-0.90

Reference
1.48

0.3268

0.76-5.90

Reference
1.01
0.92

0.9951
0.6378

0.76-1.33
0.44-0.99

0.30
0.75
0.93
0.86
1.06
1.24
0.59
1.55
0.90
0.95
0.98

0.3226
0.3388
0.5661
0.8163
0.8544
0.2689
0.4774
0.4281
0.7737
0.5474
0.9027

0.03-3.27
0.42-1.35
0.53-1.65
0.51-1.44
0.55-2.06
0.85-1.80
0.33-1.90
0.36-8.44
0.46-1.79
0.47-1.90
0.75-1.29
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Table 4.15 Continued: Results of Gamma Regression Model Assessing Cost of Readmission
Among Dual Eligible Patients
Variable
Risk Ratio p-value
95% Confidence Interval
Discharge Destination:
Home
Reference
Short-term Facility
0.58
0.4115
0.35-1.64
Skilled Nursing Facility
1.96
0.1201
0.40-5.28
Home Health
1.34
0.5461
0.49-5.53
Rehabilitation Facility
0.69
0.8671
0.03-11.60
Psychiatric Unit
1.23
0.0427*
0.21-0.78
Other Destinations
0.87
0.3250
0.28-3.41
Admission Source:
Transfers from other hospitals Reference
Physician Referrals
1.07
0.2965
0.48-1.49
Emergency Room
0.64
0.0438*
0.75-6.27
Clinic Referrals
0.62
0.4721
0.75-1.99
Skilled-Nursing Facility
1.25
0.8458
0.13-11.70
Court/Law Enforcement
0.29
0.3338
0.01-4.43
HMO Referrals
1.97
0.4154
0.21-38.72
Other Sources
0.95
0.6014
0.35-3.67
Acuity of Admission:
Other type
Reference
Emergency
0.91
0.6159
0.52-2.28
Hospital Care Unit:
Other Units
Reference
Critical Care Units
1.89
0.5192
0.86-2.69
Type of Procedure:
Non-Surgical
Reference
Surgical
1.08
0.8904
0.81-1.99
Year of Admission
2012
Reference
2011
0.78
0.8534
0.43-1.78
Gender
Female
Reference
Male
1.23
0.2434
0.45-2.98
Reported cost of index admission
1.10
0.0081*
1.02-1.95
*p<0.05. Number of Observations =235
*** Cost of re/admission is the cost associated with re/admission reported by the University of
Arizona Health Network.
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4.3.4. Study Hypotheses
Table 4.16: Responses to study hypotheses: Rural versus Urban
Hypothesis

Decision

Hypothesis One
There was no statistically significant difference in risks of all-cause-30-day
readmission between urban and rural dual eligible patients in Arizona who were

Failed to reject the

admitted as inpatients for acute hospital conditions between the years 2011 and

null hypothesis

2012.

Hypothesis Two
There was no statistically significant difference in risks of all-cause-30-day
readmission between urban non-Anglo and rural non-Anglo dual eligible

Failed to reject the

patients in Arizona who were admitted as inpatients for acute hospital

null hypothesis

conditions between the years 2011 and 2012.

Hypothesis Three
There was no statistically significant difference in risks of all-cause-30-day
readmission between urban Anglo and rural Anglo dual eligible patients in

Failed to reject the

Arizona who were admitted as inpatients for acute hospital conditions between

null hypothesis

the years 2011 and 2012.
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Table 4.16: continued: Responses to study hypotheses: Rural versus Urban
Hypothesis

Decision

Hypothesis Four
There was no statistically significant difference in cost of all-cause30-day readmission between urban and rural dual eligible patients

Failed to reject the null

in Arizona who were admitted as inpatients for acute hospital

hypothesis

conditions between the years 2011 and 2012.

Hypothesis Five
Urban dual eligible patients stay longer than rural dual eligible

Rejected the null hypothesis

patients during the index admissions.

Hypothesis Six
No association was found between risk of all-cause-30-day
readmission and hospital unit of care. Dual eligible patients who

Failed to reject the null

received care at the critical care units did not significantly differ

hypothesis

from those who received care at other units.

Hypothesis Seven
Dual eligible patients discharged in year 2012 had a lower risk of
all-cause-30-day readmission compared to those discharged in the
year 2011.

Rejected the null hypothesis
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Table 4.17: Responses to study hypotheses: Low socioeconomic conditions versus high
socioeconomic conditions
Hypothesis

Decision

Hypothesis One
There was no statistically significant difference in risks of all-cause-30day readmission between dual eligible patients living in high

Failed to reject the

socioeconomic condition areas and those living in low socioeconomic

null hypothesis

condition areas in Arizona who were admitted as inpatients for acute
hospital conditions between the years 2011 and 2012.

Hypothesis Two
There was no statistically significant difference in risks of all-cause-30day readmission between dual eligible non-Anglos living in areas of

Failed to reject the

high socioeconomic condition and dual eligible non-Anglos living in

null hypothesis

low socioeconomic condition areas in Arizona, who were admitted as
inpatients for acute hospital conditions between the years 2011 and
2012.
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Table 4.17: continued: Responses to study hypotheses: Low socioeconomic conditions versus
high socioeconomic conditions
Hypothesis

Decision

Hypothesis Three
There was no statistically significant difference in risks of all-cause-30-day
readmission between dual eligible Anglos living in areas of high

Failed to reject the

socioeconomic condition and dual eligible Anglos living in low

null hypothesis

socioeconomic condition areas in Arizona, who were admitted as inpatients
for acute hospital conditions between the years 2011 and 2012.

Hypothesis Four
There was no statistically significant difference in cost of all-cause-30-day

Failed to reject the

readmission between dual eligible patients living in areas of high

null hypothesis

socioeconomic condition and those living in areas of low socioeconomic
condition in Arizona, who were admitted as inpatients for acute hospital
conditions between the years 2011 and 2012.

Hypothesis Five
There is no difference in length of stay at index admission between dual
eligible patients living areas of high socioeconomic condition and those

Failed to reject the

living in areas of low socioeconomic condition.

null hypothesis
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CHAPTER FIVE: DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS

5.1 .Discussion
Hospital readmission has received much attention in the United States due to its alarming rate
of increase over the past decades. Among Medicare recipients, 20% of patients are readmitted
within 30 days of discharge, accounting for $15 billion in spending. The cost of recurrent
admissions is estimated to be 60% of hospital expenditure; consequently, Medicare payment has
been reduced for hospitals with higher than expected rate of 30-day readmission after discharge
for patients who were treated for heart failure, pneumonia and myocardial infarction. Payments
were reduced by up to 1% in October 2012 for hospitals with these events and reduction will
increase up to 2% in 2013, and up to 3% in 2014.
The primary purpose of this study was to determine if residence in a rural or urban area
affects a patient’s risk of readmission. The study also examined if residence in area of high
socioeconomic condition as opposed to residence in an area of low socioeconomic condition
affects patient’s risk of all-cause-30-day readmission. The study used data on dual eligible
members who were continuously enrolled in AHCCCS and the University of Arizona Health
Network between January 1st, 2011 and November 30th, 2012.

5.2 Key findings
There were few differences between dual eligible patients living in rural areas versus
urban areas. Patients who were residents of rural areas were somewhat older than urban
residents, more likely to be married and less likely to be Anglos. Rural and urban residents were
similar in gender and they were also similar in socioeconomic conditions. Patients younger than
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65 years were more likely to be males compared to those 65 years or older. Anglos were more
likely to live in urban areas than non-Anglos and patients who were 65 years and above were less
likely to live in urban areas compared to those who were younger than 65 years.
Readmitted dual eligible patients who lived in rural areas were more likely to be Anglos
and also more likely to undergo surgical procedures during index admissions than readmitted
dual eligible patient’s residents in urban areas. Readmitted dual eligible resident in rural areas
were similar in marital status, gender, age, and socioeconomic conditions. Readmitted patients
who lived in areas of low socioeconomic status were more likely to be admitted either as
physician referral or clinic referral compared to those who lived in areas of high socioeconomic
conditions.
Among the dual eligible patients who had surgery at their index admissions, those who
were readmitted within 30 days after discharge were more likely to be rural residents than urban
residents. Rural residents were less likely to be admitted as emergencies, less likely to be in a
critical care unit, but more likely to be admitted as physician referrals. Patients were also more
likely to have been admitted as referrals compared to the other admission sources.
Residents of areas of high socioeconomic conditions were more likely to be Anglos and
older than those areas of low socioeconomic conditions. On average, residents in areas of high
socioeconomic conditions had more comorbidities than those of areas of low socioeconomic
conditions. Length of stay at index admission, total number of comorbidities and gender did not
predict whether a dual eligible patient would reside in rural or urban area.
Readmission of dual eligible patients in this sample was not related to residential location
of patients. All-cause-30-day readmission did not differ for rural dual eligible patients and urban
dual eligible patients. Dual eligible patients discharged in the year 2012 had a significantly lower
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risk of all-cause-30-day readmission than those discharged in the year 2012 (RR=0.95; p=0.03).
Dual eligible patients discharged to the skilled nursing had a higher all-cause-30-day readmission
risk compared to those discharged home (RR=1.39; p<0.0001). The longer a patient stayed at
index admission, the more likely they were to be readmitted in 30 days. Admission source was
associated with the risk of all-cause-30-day readmission as dual eligible patients admitted
through the emergency room, from the court or law enforcement agencies and also those
admitted as referrals from physicians had a lower risk of all-cause-30-day readmission compared
to those admitted as referrals from other hospitals.
Readmission of dual eligible patients in this sample was not related to socioeconomic
conditions. Patients who lived in areas of high socioeconomic conditions did not differ from
patients who lived in areas of low socioeconomic conditions in risks of all-cause-30-day
readmission. Primary diagnoses at index admission had a significant association with all-cause30-day readmission, as patients with endocrine, nutritional and metabolic diseases and those with
diseases of the nervous system had a higher risk of all-cause-30-day readmission compared to
patients with infectious and parasitic diseases.
In each sub-sample of Anglo and non-Anglo dual eligible patients, all-cause-30-day
readmission was not associated with rurality/urbanity and socioeconomic condition of the areas
in which patients lived. While non-Anglos whose primary diagnoses at index admission were
diseases of the nervous system, diseases of the digestive system, and symptoms, signs and illconditions had a higher risk of readmission compared to patients with infectious and parasitic
diseases, among Anglos, only patients whose primary diagnoses at index admission were
diseases of the circulatory system had a higher risk of readmission compared to those with
infectious and parasitic conditions. Anglos who were discharged to short-term facilities had a
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significantly higher risk of readmission compared to those who were discharged home; nonAnglos who were discharged to short-term facilities did not differ from those who were
discharged home. Readmission was associated with admission source among non-Anglos with
patients admitted through the emergency room and/or court/law enforcement agencies having
higher risks of readmission compared to those transferred from other hospitals.
Length of stay at index admission was associated with rurality of patient’s residential
location but not associated with the socioeconomic condition of area. Patients who lived in urban
areas stayed longer than those who lived in rural areas. Dual eligible patients with more
comorbid conditions stayed longer than those with less comorbid conditions at their index
admissions. Patients 65 years or older stayed longer at the index admission than those younger
than 65 years. Marital status was associated with how long a dual patient stayed at the hospital at
their index admission: patients who were divorced and those who were either single or with
unknown marital status stayed longer than those who were married. Discharge destination was
associated with how long a patient stayed at their index admission with patients going to skilled
nursing facilities and short-term facilities staying longer than those discharged home.
Dual eligible patients whose primary diagnoses at index admission were either neoplasm,
endocrine, nutritional and metabolic diseases, blood diseases, mental disorders, diseases of the
sense organs, diseases of the circulatory system, diseases of the respiratory system, or diseases of
the digestive system stayed longer compared to those whose primary diagnoses at index
admission were infectious and parasitic diseases. However, those whose primary diagnoses at
index admission were diseases of the sense organ stayed shorter compared to those with
infectious and parasitic diseases.
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Dual eligible patients who were admitted as physician referrals, clinic referrals, through
the emergency room or from law enforcement agencies stayed shorter compared to those
admitted as transfers from other hospitals. However, dual eligible patients who were admitted
from other unknown sources were found to stay longer compared to those admitted as transfer
from other hospitals. Patient who underwent surgical procedures and those who were in the
critical unit care stayed longer than those who did not undergo surgical procedures and those
who were not in the critical units respectively. Patients admitted in the year 2011 stay longer
than those admitted in 2012.
Cost of all-cause-30-day readmission was not associated with residential location of
patients. Cost of readmitting patients who lived in rural areas was not different from cost of
readmitting patients who lived in urban areas. Also, cost of readmitting patients who lived in
areas of high socioeconomic conditions was not different from cost of readmitting patients who
lived in areas of low socioeconomic conditions. It cost less to readmit patients who were 65
years or older compared to patients who were younger than 65 years. It also cost more than five
times as much to readmit patients who were either single or of unknown marital status compared
to patients who were married. Cost of readmitting patients whose index admissions were through
emergence rooms was 36% less compared to those who were transferred from other hospitals.
Any additional day that a patient stayed during their 30-day readmission, the cost associated with
readmission increases by 39% (p<0.01). The cost of readmitting patients who were discharged to
psychiatric units was 23% higher than that of readmitting patients discharged home (p=0.04).

The cost of readmitting patients who were discharged to psychiatric unit was 23% higher
than that of readmitting patients discharged home (p=0.04).However, cost of all-cause-30-day
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readmission was not associated with admission source at index admission. Acuity of index
admission, type of procedure, hospital unit of care, year of admission, race, age, marital status at
index admission, and gender did not have any association with cost of all-cause-30-day
readmission. Dual eligible patients who stayed longer during their readmission cost more than
those who stayed shorter.

5.3. Related findings from other studies
The findings related to readmission for rural and urban residents from this study are
consistent with those reported by Ludke et al (2002) as discussed by Guo et al (2003). They used
a conceptual framework for the study of hospital readmissions, where no significant association
was found between hospital readmission and urban/rural location. However, in a study assessing
risk factors of hospital readmission among Ohio Medicaid population, Guo et al (2003) found
that Medicaid patients who were urban residents were more likely to be readmitted than rural
residents (OR=1.2; p<0.05)
The findings related to discharge destination and readmission from our study are
consistent with what was found by Guo et al (2003), where it was reported that patients
discharged to skilled nursing facilities were more likely to be readmitted within 30 days
compared to those discharged home. The findings related to length of stay at index admission
and readmission from our study are consistent with the finding reported by Guo et al (2002),
where it was reported that the likelihood of being readmitted increased for patients who stayed
longer during their index admission. They are also consistent with the findings reported by Berry
et al (2013) in their hospitalization level analysis in a study of readmission among HIV patients
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from nine U.S. clinics, where they found that patients who stayed longer at index admission had
a higher risk of readmission in 30 days.
Even though our study did not find any significant association between socioeconomic
condition and risk of readmission, Walraven et al (2013), in an Ontario study examining the
influence of neighborhood income on early death or urgent readmission found that lower
neighborhood income was associated with increased risk of readmission. Also, our study did not
find any significant association between residential locations (i.e. rural/ urban) risk of
readmission, Bennett et al (2005) found that all rural Medicare beneficiaries with diabetes,
particularly those in remote rural areas, had lower readmission rates than their urban
counterparts. However, in a study conducted in Western Australia, Martin et al (2008) found that
patients living in metropolitan areas had significantly lower rates of readmission associated with
breast cancer than rural/remote counterparts.
Using the LACE (i.e. length of stay (L), acuity of admission of admission(A),comorbidity
of the patients(C) , and emergency department use (E) index in a prospective cohort study in
Canada, Walraven et al (2010) reported an association between LACE score and unplanned
readmission. In comparison to our study, increased length of stay was found to be associated
with increased risk of readmission but no significant association was found between acuity of
admission and risk of readmission. Also, our study did not find any association between number
of comorbidities and risk of readmission neither did it find association between emergency room
use and risk of readmission.
Similar to the findings made by Wallace et al (2006), after using RUCA codes to
categorize veterans into urban and rural, urban dual eligible members are more likely to have
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mental disorders compared to their rural counterparts. Our study finds out that urban dual
eligible patients were more likely to have mental disorders compared to their rural counterparts.

5.4. Discussion of findings
Patients younger than 65 years were more likely to live in urban areas compared to
patients aged 65 years and older. This might be because the patients younger than 65 were
disabled and which would make them live in urban areas where they will get more support
services.
Dual eligible patients discharged in the year 2012 had a significantly lower risk of allcause-30-day readmission than those discharged in the year 2011. This could be due to the
measures taken by the Center for Medicaid and Medicare to penalize hospitals for 30 day
readmission that become effective from year 2012. Dual eligible patients discharged to the
skilled nursing facilities were found to have higher risk of all-cause-30-day readmission
compared to those discharged home. This is probably due to the fact that patients that get
discharged to the skilled nursing facility are sicker than those that are discharged home. Also,
patients that get discharged to skilled nursing facilities are more prone to infections than those
that are discharged home.
Admission source was associated with the risk of all-cause-30-day readmission as dual
eligible patients admitted through the emergency room, from the court or law enforcement
agencies and also those admitted as referrals from physicians had a lower risk of all-cause-30day readmission compared to those admitted as referrals from other hospitals. This may be
because patients referred by physicians were less sick than those transferred from other hospitals.
The study found that rural residents were more likely to have surgery during their index
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admission compared to urban residents and among these patients; those who were readmitted
within 30 days after discharge were more likely to be rural residents than urban residents. This is
probably because they have poor post-operative care which makes them end up back in the
hospital. Our study finds that the cost of readmitting patients who were discharged to psychiatric
units was 23% higher than that of readmitting patients discharged home. This could be because
patients that get discharged to psychiatric units need much more health care than those that go
home and hence higher cost. Our study again finds that it cost less to readmit patients who were
65 years or older compared to those younger than 65 years. This might be due to the severity of
the health conditions that make them dually eligible.

5.5. Recommendations
It is recommended that stakeholders who are interested in reducing 30 day readmission
should work with skilled nursing facilities since patients that are discharged to skilled nursing
facilities showed a higher risk of being readmitted. It is also recommended that whatever policies
or measures that were put in place in 2012 either by the discharging hospitals or Medicare in
reducing readmission should be continued. Again, it is recommended that a study investigating
association between surgery and residential location (rural/urban) be conducted.
It is also recommended that a study examining the use of hospital services by pregnant dual
eligible members since these members are disabled as well.

5.6. Recommendations for Future Research
It is recommended that any further study includes bed size of the discharging hospitals.
This is because some studies have found association between readmission and bed size of the
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discharging hospital It is also recommended that further study is done to examine the impact of
the Medicare penalty on hospitals on all-cause-30-day readmission. It is again recommended that
any further study adjust for specific disease conditions by using at least the first three digits of
the ICD-9 CM codes.
5.7. How findings support theory

Figure 5.0. Modified Andersen’s Behavioral and Access to Medical Care Model

Predisposing -----Enabling----------Need-----Utilization of Resources Health Services
Characteristics
|

|

Demographic
|

Personal/Family

|
Perceived/ (Evaluated)

|

Social Structure

Community (Rural vs. Urban)

|
Health Beliefs
** Figure 5.0 was also shown in figure 2.0 in chapter two

Risk of readmission was not associated with predisposing characteristics such as age,
marital status, gender and race. Also, enabling factors in our study were not associated with risk
of readmission. However, need factors, especially evaluated need factors were found to be
associated with risk of readmission. This might be because our population was poor, disabled,
and chronically sick which makes them similar in demographic factors and enabling factors. This
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makes the ability to find differences in risk of readmission due to demographic factors and
enabling factors limited.
Patients who were discharged to skilled nursing facilities had higher risk of readmission
compared to patients discharged home. This finding supports our theory that patient’s health
need determines their health service utilization. Patients who were discharged to the skilled
nursing facilities were evaluated by their physicians as having a higher need for health care.
Patients who were admitted as physician referrals, through the emergency room and from the
court or other law enforcement agencies had lower risk of readmission compared to patient
transferred from another hospital. These findings suggest that patients transferred from hospital
were evaluated to have more health care need than those admitted as physician referrals, through
the emergency room and from the court or other law enforcement agencies. This model is
therefore recommended for future research

5.8. Study Limitations
The study has a number of limitations. Dual eligible patients could not be randomized
into rural and urban comparison groups and is therefore subject to selection bias. Propensity
score adjustment was used to achieve a balance between the two groups so as to reduce the
selection bias. This was achieved by using it as a covariate in the regression models which
effectively adjusts for any group differences attributable to the variables used to create the
propensity score. The study did not have enough samples to do propensity score matching.
Another limitation is that, medication adherence was not considered in the analysis, because
different patients could have different adherence levels and still be readmitted within 30days
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Because each state designs and manages their own Medicaid programs, the results of this
study may not be generalizable to other states. Another limitation of our study is that the data did
not include information on index discharging physician experience and hospital caseload, which
have been found to have a significant association with readmission. The study also did not also
have data to consider the teaching status and bed size of the discharging hospitals. Whether or
not the discharging hospital was public or private was not considered by the study. Use of the
first two digits of the ICD-9 CM codes produced broad categories of disease conditions instead
of specific disease conditions.

5.9. Conclusions
For dual eligible patients, factors such as discharge to skilled nursing facilities, physician
referral, and admission through the emergency room are more likely to be associated with risk of
all-cause-30-day readmission than is residence in rural or urban areas or residence in areas of
high socioeconomic conditions. The findings from the study suggest that rurality and
socioeconomic condition of patient’s areas of residence did not affect their risk of all-cause-30day readmissions.
The study also concludes that cost associated with all-cause-30-day readmissions did not
differ by residential location of the patients, and that the primary factors associated with cost of
readmission are length of stay at readmission and discharge destination as patients discharged to
the psychiatric unit cost more than those discharged home. While the study concludes that dual
eligible patients who lived in urban areas stayed longer than those who lived in rural areas, it
however concludes that length of stay at index admission did not differ for dual eligible patients
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who lived in areas of high socioeconomic condition and those who lived in areas of low
socioeconomic condition.
The study also concludes that year of discharge was associated with their risk of allcause-30-day readmission as patients discharged in 2012 had a lower risk of readmissions
compared to those discharged in 2011.
.
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Table 4
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Distribution of propensity score from a Log-binomial model: All sample.
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Distribution of propensity score by residential location (Rural vs Urban)
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List of ZIPCODES in the study
85306
85741
85008
85140
85710
85035
85141
85122
85351
85021
85253
85022
85286
85033
85756
85705
85719
85716
85613
85621
85119
85715

85009
85007
85603
85040
85607
85712
85027
85643
85714
85326
85281
85194
85706
85017
85222
85053
85142
85041
85743
85648
85711
85617

85653
85618
85635
85210
85304
85123
85626
85204
85225
85193
85745
85320
85172
85713
85132
85282
85301
85323
85138
85006
85207
85201

85339
85131
85746
85019
85016
85018
85353
85137
85283
85622
85004
85206
85037
85379
85297
85268
85298
85051
85303
85644
85012
85001

85748
85275
85628
85217
85202
85606
85029
85614
85211
85345
85335
85302
85203
85703
85623
85704
85224
85031
85014
85329
85128
85013

85742
85735
85630
85629
85757
85392
85015
85036
85024
85130
85032
85650
85736
85213
85645
85043
85295
85602
85042
85637
85020
85739

85701
85730
85205
85097
85702
85354
85143
85034
85258
85284
85540
85028
85732
85120
85640
85608
85208
85395
85226
85083
85003
85738

85239
85087
85737
85361
85118
85631
85375
85750
85338
85069
85231
85616
85717
85638
85121
85615
85749
85387
85233
85209
85601
85752

85331
85215
85234
85068
85641
85734
85337
85232
85216
85066
85388
85139
85378
85257
85322
85005
85374
85173
85296
85260
85249
85023

85219
85610
85624
85355
85250
85718
85064
85755
85740
85299
85636
85026
85238
85625
85605
85382
85627
85242
85050
85381
85086
85237
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Descriptions of Ruca codes in the Study Sample
RUCA
CODES

Description

1

urban

2

Number of
patients in this
code area.

ZIP CODES

urban

85001
85008
85016
85022
85029
85036
85050
85069
85121
85132
85143
85202

85003
85009
85017
85023
85031
85037
85051
85083
85122
85138
85172
85203

85004
85012
85018
85024
85032
85040
85053
85097
85123
85139
85173
85204

85006
85013
85019
85026
85033
85041
85064
85118
85128
85140
85193
85205

85007
85014
85020
85027
85034
85042
85066
85119
85130
85141
85194
85206

85005
85015
85021
85028
85035
85043
85068
85120
85131
85142
85201
85207

85208
85216

85209
85217

85210
85219

85211
85224

85213
85225

85215
85226

85233
85257
85283
85298
85306
85351
85379
85732
85395
85742
85706
85750
85715
85086

85234
85258
85284
85299
85320
85353
85381
85734
85701
85743
85710
85752
85716
85087

85238
85260
85286
85301
85331
85361
85382
85737
85702
85745
85711
85757
85717
85242

85249
85275
85295
85302
85335
85374
85387
85738
85703
85746
85712
85718

85250
85281
85296
85303
85339
85375
85388
85740
85704
85748
85713
85719

85253
85282
85297
85304
85345
85378
85392
85741
85705
85749
85714
85730

85268

85322

85323

85326

85329

85337

85338

85354

85355

85601

85618

85623

85629

85641

85653

85736

85739

85755

85756

1,055

85
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Descriptions of Ruca codes in the Study Sample.
RUCA Description
CODES

4

rural

Number of
patients in
this code
area.

ZIP CODES

85232

85607

85608

85613

85616

85621
163

85626

85628
85622

4.1

urban

85614

4.2
5.0
5.1
7.0
7.3
7.4
10
10.1
10.4
10.5
10.6

rural
rural
urban
rural
rural
rural
rural
urban
rural
rural
rural

85222
85615
85645
85540
85137
85231
85237
85239
85624
85640
85605

85606
85602
85603

85637
85638

85635

85636

85648

85650
7

85625
85627

85643
85630

85617

85610

85644
85631

6
6
3
25
22
14
1
2
2
4
1

* Urban: 1.0, 1.1, 2.0, 2.1, 3.0, 4.1, 5.1, 7.1, 8.1, and 10.1
*Rural: 4.0, 4.2, 5.0, 5.2, 6.0, 6.1, 7.0, 7.2, 7.3, 7.4, 8.0, 8.2, 8.3, 8.4, 9.0, 9.1, 9.2, 10.0, 10.2,
10.3, 10.4, 10.5, and 10.6
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RUCA Code Definitions: Version 2.0
1 Metropolitan area core: primary flow within an Urbanized Area (UA)
1.0 No additional code
1.1 Secondary flow 30% through 49% to a larger UA
2 Metropolitan area high commuting: primary flow 30% or more to a UA
2.0 No additional code
2.1 Secondary flow 30% through 49% to a larger UA
3 Metropolitan area low commuting: primary flow 10% to 30% to a UA
3.0 No additional code
4 Micropolitan* area core: primary flow within an Urban Cluster (UC) of 10,000 through
49,999 (large UC)
4.0 No additional code
4.1 Secondary flow 30% through 49% to a UA
4.2 Secondary flow 10% through 29% to a UA
5 Micropolitan* high commuting: primary flow 30% or more to a large UC
5.0 No additional code
5.1 Secondary flow 30% through 49% to a UA
5.2 Secondary flow 10% through 29% to a UA
6 Micropolitan* low commuting: primary flow 10% to 30% to a large UC
6.0 No additional code
6.1 Secondary flow 10% through 29% to a UA
7 Small town core: primary flow within an Urban Cluster of 2,500 through 9,999 (small
UC)
7.0 No additional code
7.1 Secondary flow 30% through 49% to a UA
7.2 Secondary flow 30% through 49% to a large UC
7.3 Secondary flow 10% through 29% to a UA
7.4 Secondary flow 10% through 29% to a large UC
8 Small town high commuting: primary flow 30% or more to a small UC
8.0 No additional code
8.1 Secondary flow 30% through 49% to a UA
8.2 Secondary flow 30% through 49% to a large UC
8.3 Secondary flow 10% through 29% to a UA
8.4 Secondary flow 10% through 29% to a large UC
9 Small town low commuting: primary flow 10% through 29% to a small UC
9.0 No additional code
9.1 Secondary flow 10% through 29% to a UA
9.2 Secondary flow 10% through 29% to a large UC
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10 Rural areas: primary flow to a tract outside a UA or UC (including self)
10.0 No additional code
10.1 Secondary flow 30% through 49% to a UA
10.2 Secondary flow 30% through 49% to a large UC
10.3 Secondary flow 30% through 49% to a small UC
10.4 Secondary flow 10% through 29% to a UA
10.5 Secondary flow 10% through 29% to a large UC
10.6 Secondary flow 10% through 29% to a small UC
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Descriptions of Community Need Index in the Study Sample
Community Description
Need Index
Score
1.2
High SEC
1.4
High SEC
1.6
High SEC
1.8

High SEC

2.0

High SEC

2.2

High SEC

2.4

High SEC

2.6

Low SEC

2.8

Low SEC

3.0

Low SEC

3.2

Low SEC

3.4
3.6

Low SEC
Low SEC

3.8

Low SEC

4.0

Low SEC

4.2

Low SEC

4.4

Low SEC

4.6

Low SEC

ZIP CODES

85375
85622
85083
85755
85024
85234
85382
85097
85392
85028
85752
85087
85249
85123
85637
85119
85741
85066
85224
85623
85718
85022
85069
85343
85018
85032
85626
85013
85757
85016
85617
85745
85051
85281
85719
85012
85201
85361
85015
85354

85331
85284

85622
85086

85118

85737

Number of
patients in
this code area.
1
3
85749
10

85050
85286
85650
85209
85641
85226

85215
85295
85742
85237
85738
85258

85216
85296
85743
85238
85739
85374

85217
85351

85219
85379

33

85268
85740
85395

85381
85748
85750

23

85207
85250
85142
85715
85208

85213
85260
85304

85231
85615
85338

85232

85233

28

85355

85387

23

85297

85388

85613

85614

44

85140
85239
85627
85732
85026
85120
85630
85023
85202
85640
85029
85302
85020
85624
85756
85122
85303
85736
85014
85320
85601
85019
85378

85141
85242
85628
85734
85027
85121
85703
85283
85282
85645
85132
85605
85064
85631

85143
85275
85629
85735
85037
85205
85704
85648
85540

85206
85298
85717

85222
85299
85717

59

85053
85306

85068
85345

69

85710
85602

85730
85625

64
47

85139
85606
85137
85635

85203
85616
85335
85636

85225
85746
85339
85638

66

85194
85610

85204
85653

85210
85712

85211
85716

162

85021
85322
85603
85031
85757

85033
85326
85618
85041

85042
85329
85711
85043

85193
85353

147

85173

57

11

75
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Descriptions of Community Need Index in the Study Sample
Community Description
Need Index
Score
4.8

Low SEC

5.0

Low SEC

ZIP CODES
85008
85301
85001
85009
85337
85706

85017
85323
85003
85034
85607
85713

85035
85643
85004
85040
85608
85714

85036
85644
85005
85130
85621

85128
85705
85006
85131
85701

85138
85007
85172
85702

Number of
patients in
this code
area.
182
292

***A score of 1.0 indicates a zip code with the highest socio-economic condition, while a score
of 5.0 represents a zip code with the lowest socio-economic condition.
http://www.dignityhealth.org/Who_We_Are/Community_Health/212401.
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