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Use of Heart Failure Nurses to 
Improve Quality of Life 

Emily Bueno, RN, BSN and Christine Latham, RN, D.N.Sc.

4   www.aamcn.org | Vol. 3, No. 3 | Journal of Managed Care Nursing

Summary

Heart failure is an unpredictable disease with high mortality rates and self-care requirements that include 
complex lifestyle changes and medication regimens.  As heart failure progresses, symptom burden and 
management intensify, and this often has a negative impact on patients’ psychological well-being.  Due to 
the unpredictability of heart failure progression, clinicians tend to be conservative in their education and 
communication regarding disease prognosis and access to timely care.  An expanded heart failure nurse role 
would address the heart failure patient and family’s needs, challenges and concerns using an individualized, 
patient-centered approach.  This role goes beyond connecting patients with resources to prevent readmission 
by additionally providing a consistent point of contact, stressing ways to prevent decompensation, offering 
ongoing psychosocial support, and individualizing appropriate self-care approaches for patients and families 
to manage the unpredictability of heart failure.

Key Points

• 50 percent of heart failure patients die within five years of diagnosis and patients and families are often 
unaware and uneducated about how advanced their Heart Failure (HF) is and the increased risk of 
sudden death. 1, 2, 6, 8

• There are several barriers to HF patients seeking opportune treatment including uncertainty about the 
meaning of their symptoms, the need to seek help with fluctuating symptoms, and the appropriate 
person to contact, as well as fear of being hospitalized. Other challenges include fragmented services 
and poor managerial and relational continuity of care.11

• The heart failure nurse role goes beyond connecting patients with resources to prevent readmission, 
since the HF nurse uses a patient centered approach to address the psychological concerns and provide 
a space for patients and families to dialogue about their individual needs, challenges, and concerns.  

INTRODUCTION: IN THE UNITED STATES, OVER FIVE 
million patients have heart failure (HF).1  Since 50 percent of heart 
failure patients die within five years of diagnosis,1, 2 health care 
providers need to engage patients in preventing complications, 
improving their quality of life, and preparing for end-stage-of-life 
issues.1, 2  Estimated annual direct costs of HF treatment in the 
United States are $60.2 billion to $115.4 billion.3  Heart failure 
is an unpredictable progressive disease that causes patients to 
experience detrimental physical and psychological symptoms.  The 
unpredictability of HF has been cited as a reason why practitioners 
are unsure when to integrate palliative care into patients’ 
management.1, 4, 5, 6, 7  Patients and families are often unaware and 
uneducated about how advanced their HF is and the increased risk 
of sudden death.6, 8  In the literature review, it was found that the 
symptom burden HF patients experience is equal to or greater than 
the symptom burden experienced by cancer patients.1, 4, 5, 9  

Chronic heart failure (HF) requires patients to manage their 
salt, fluid and calorie intake, measure and document their weight, 
exercise, take medications, and understand when to notify 
their provider.10  Heart failure management requires complex 
management and requires high patient literacy and engagement.  
There is a significant association between low patient literacy and 
high mortality rates in patients with acute HF.10  Higher rates of 
all-cause hospitalizations or death and HF-related hospitalizations 
were associated with patients with low literacy.10  

Heart failure affects patients’ families as well.  Informal 
caregivers take substantial responsibility caring for HF patients, 
especially HF patients in advanced stages who are near end of 
life.11  There are several barriers to HF patients seeking opportune 
treatment.  These barriers include uncertainty about the meaning of 
their symptoms, the need to seek help with fluctuating symptoms, 
and the appropriate person to contact, as well as fear of being 
hospitalized.11  Other challenges include fragmented services 
and poor managerial and relational continuity of care.11  With 
increasing patient numbers and the unpredictability of the disease, 
physicians are limited in capacity to support every HF patient on 
a daily basis.  

In order to help patients to overcome barriers related to 
the disease and its management, a new health care provider 
role is needed to improve continuity of care across settings and 
individualization of patient care needs to effectively surmount 
the barriers and challenges to care mentioned above.  This article 
will describe the role of a heart failure nurse to facilitate disease 
management, support HF patients and families, as well as facilitate 
access to timely care when needed.  Heart failure nurses are 
experienced nurses whose supportive relationship with the patient 
and family begins at diagnosis and continues throughout the course 
of patient’s HF.12  Through visits with the patient, the HF nurse 
provides the patient with medical, psychological and emotional 
support.12  Lower rates of emergency and improved outcomes, 

www.aamcn.org


www.aamcn.org | Vol. 3, No. 3 | Journal of Managed Care Nursing      5

preventive care and medication adherence were associated with 
relational continuity.11  The support HF patients and their families’ 
need could be met with the HF nurse role.  

A Registered Nurse with significant heart failure care 
experience and excellent communication, advocacy, and 
interpersonal relationship skills is in the best position to understand 
the multidisciplinary approach to this chronic disease and other 
health care team provider contributions that would optimize the 
care for a patient with heart failure across in- and out-patient 
settings. The HF nurse is able to provide relational continuity in 
order to provide for the needs of HF patients while maintaining 
consistency of care between providers.  Glogwska, et al, 2015, 
found that providers felt HF nurses were able to bridge the gap 
between primary care physicians and cardiologists.  The gaps 
between care providers represent opportunities for patients to have 
compromised care and adverse outcomes.  Heart failure nurses 
communication with patients and providers mitigates such gaps 
and provides for the optimal care of patients. 

Evidence of heart failure patients needing more help than 
what is currently available.  Many HF patients are optimistic and 
do not believe they could die from HF.1, 7  Patients’ optimizing 
could be attributed to the lack of communication regarding disease 
prognosis.1, 5, 6  Providers do not want to use the term “heart 
failure” when explaining diagnosis and prognosis because they 
feel it is tantamount to telling patients they have cancer.12  The 
lack of explanation and education is an integral step that reduces 
acceptance and patients’ learning about important self-care 
parameters.11  Patients’ HF education and end-of-life planning 
should be part of continuous relationship with a provider.11    The 
symptom burden HF patients experience is equal to or greater 
than the symptom burden experienced by cancer patients.1, 4, 5, 9 

Additionally, heart failure patients were reported to have a lower 
probability of positive health status compared to cancer patients.5  

Heart failure patients need education and support, however, they 
are unable to access education and support even at diagnosis since 
the words ‘heart failure’ are believed to be too harsh to portray 
early stages of the disease. 

The heart failure nurse role.  Nurses are in the best position 
to collaborate with the entire health care team, look at trends 
in patient symptoms and affect, and also initiate a supportive 
relationship with the patient and family that begins at diagnosis and 
continues throughout the course of patient’s HF.12  Through visits 
with the patient the HF nurse provides the patient with medical, 

psychological and emotional support.12  Heart failure nurses have 
improved patients’ satisfaction with treatment decisions since they 
can help patients to understand that HF is a progressive disease.13  

Heart failure nurses develop a patient-centered relationship in 
order to provide education, support, and access to timely care.  
The role is designed to be a consistent point of contact and care 
for patients and families.  Physicians are limited in their capacity 
to support every HF patient on a daily basis.  Heart failure nurses 
can be that daily support and help patients and families cope with 
HF, prevent unnecessary admissions, and aid with strict dietary 
and lifestyle modifications.  In a Cochrane study, it was found that 
in comparison to HF clinic or multidisciplinary approach, case 
management interventions led by a heart failure nurse were able to 
reduce heart failure readmissions, and after 12 months follow up, 
all case readmissions and all cause mortality.14  However, the heart 
failure nurse role goes beyond connecting patients with resources 
to prevent readmission, since the HF nurse uses a patient-centered 
approach to address the psychological concerns and provide a 
space for patients and families to dialogue about their individual 
needs, challenges, and concerns.  Given this relational, patient-
centered care approach, the heart failure nurse is able to provide 
timely access to care as well as ongoing psychosocial support to 
HF patients and families. 

There are reimbursement opportunities for this role, as well 
as many cost advantages to implementing a health care provider 
role that provides continuity of care across settings and better 
connectivity to day-to-day patient care issues.  The Affordable 
Care Act (ACA) provides financial incentives and penalties that 
promote coordination of care across care settings.15  For example, 
the Independence At Home Demonstration Program (IAHP) is an 
effort to keep chronically ill Medicare beneficiaries from being 
readmitted to the hospital.  The IAHP is an around the clock 
accessible multidisciplinary and comprehensive program.15  The 
average cost of an initial HF hospitalization is $11,000, and a mean 
readmission cost is $13,000.16   Average length of hospital stay for a 
HF patient is 4.6 days.17  While the HF nurse role would fit into this 
category of access and support in order to prevent readmissions, 
the nurse’s capabilities extend beyond the basic caregiver role.  The 
heart failure nurse is a consistent personal point of contact for HF 
patients, not only to prevent readmission, but also to improve the 
quality of life while making lifestyle changes during the various 
stages of HF.  Heart failure classifications are depicted in Table 1.

One study using a protocol-driven approach instead of a 

Table 1.  Classes of Heart Failure
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patient-centered model did not find a significant change in quality 
of life or mood, level of anxiety, and patients’ emotional reaction 
to their HF symptoms and management when working with a HF 
nurse.13  These findings highlight the imperative for heart failure 
nurses to provide personal care based on patient’s goals in order to 
support a patient’s psychological and emotional wellbeing.

Implications for research.  As with implementation of any 
new health care provider, future research efforts should include 
investigating the impact the heart failure nurse role has on patients’ 
quality of life as well as their families who provide psychological 
support and physical care.  Research should also be conducted 
into the heart failure nurse role’s fiscal impact on health care 
and hospital costs.  Lastly, researching the impact and benefits 
of initiating this patient-centered relationship at diagnosis and 
following the patient through to death will illuminate the potential 
unknown benefits for other chronic diseases such as renal failure, 
chronic obstructive pulmonary disease, and diabetes. 

Conclusion: Heart failure is an unpredictable disease that 
requires the patient and family to implement complex management 
to avoid exacerbations.  Patients and families are often not afforded 
early education about complication prevention and are faced with 
limited education and sources of support following an initial heart 
failure diagnosis.  The heart failure nurse role has the potential 
to provide the HF population much needed support and care 
facilitation, improve patient outcomes, and decrease cost of care.  

Emily Bueno, RN, BSN, Masterr in Nursing Education 
candidate at California State University, Fullerton, is a registered 
bedside nurse, working at St. Jude Medical Center in Fullerton, 
California, with 7 years experience taking care of heart failure 
patients in telemetry and step down units as well as prep/recovery 
for the cardiac catheterization lab.

Christine Latham, RN, D.N.Sc. is a registered nurse, nursing 
professor and department chair at California State University, 
Fullerton.
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The Health Risk Assessment: 
Driving Success in Population Health Management 

  Deborah Keller, RN, BSN, CMCN

Summary

Legislation requiring health evaluations, a shift to value-based care, and a prevalence placed on wellness in 
the workplace has led the Health Risk Assessment (HRA) to become increasingly important in healthcare 
today. Though neither a complex or new tool, HRAs lead to a systematic approach to collecting information 
that identifies risk factors, provides individualized feedback, and links patients with at least one intervention to 
promote health, sustain wellness, and/or prevent disease. 

Key Points

• The use of Health Risk Assessments (HRAs) is an annual requirement for Medicare beneficiaries as a 
result of the Patient Protection and Affordable Care Act (ACA) of 2010.

• HRAs can be described as a series of health and lifestyle questions with weighted responses and a 
resulting overall score.

• Identifying where and how the completion of an HRA could impact workflows is the most important 
operational consideration when implementing the HRA into managed care workflows.

• Well-developed and properly executed HRAs can be useful tools to identify high-risk patients from 
within large populations in a safe and ethical manner.

THE HEALTH RISK ASSESSMENT:  
In addition to legislation requiring health evaluations and the 

push for value-based reimbursement, employers are embracing the 
notion of a healthy workforce. Wellness programs that benefit both 
the employer and the employee have become increasingly popular 
in the workplace over the last several years. A national survey 
reported that 56 percent of large employers offered HRAs to 
employees and 21 percent gave employees financial inducements 
to undergo HRAs. 

  Today, the use of Health Risk Assessments (HRAs) is not 
only a best practice and tool for promoting wellness, but now an 
annual requirement for Medicare beneficiaries as a result of the 
landmark Patient Protection and Affordable Care Act (ACA) of 
2010. 

HRAs can simplistically be described as a series of health and 
lifestyle questions with weighted responses and a resulting overall 
score. Though the tool is neither new nor complex, it is an effective 
way for healthcare providers to identify and manage risk factors. 
Yet despite this, the HRA has only recently gained prominence 
throughout the healthcare industry. This article will shed light on 
the history of this simple yet effective tool, its use in the promotion 
of wellness, and the impact that the prevalence of HRAs in today’s 
patient care and reimbursement models will have on the industry. 

Background
The purpose of the HRA today, according to the Centers for 

Medicare and Medicaid Services (CMS), is to help systematize the 
identification of health behaviors and risk factors such as tobacco 
use and nutrition that the physician can discuss with the patient in 
an effort to reduce risk factors and related diseases. 

But, according to the American Journal of Public Health, 
it is actually Dr. Lewis C. Robbins who can be credited with 
inventing the initial concept of the HRA. In the late 1940’s, Dr. 
Robbins worked extensively on cervical cancer and heart disease 
prevention which, according to the journal, “led him to the idea 
that a physician might record a patient’s health hazards as a guide 
to preventive efforts and then to the creation of a simple ‘health 
hazard chart’ that could give the medical examination a more 
prospective orientation.”  

Dr. Robbins was also involved with the Framingham Heart 
Study,  which some consider to be the origin of what is known 
today as the HRA. Started in 1948, the study sought to identify 
the causes of cardiovascular disease (CVD) by following a group 
of 5,209 men and women from Framingham, Massachusetts. The 
participants were measured with a standard medical history and 
given physical examinations, but were also interviewed about 
their lifestyles and habits to identify potential causes for the 
development of CVD.    

The study, initially intended to run for 20 years, is still ongoing 
today and has continued to utilize the HRA as a research tool. The 
sample, which was published in How to Practice Prospective 
Medicine, included a questionnaire along with risk computations 
and a process for providing patients with feedback. 

Over the next two decades, employers increased their use of 
HRAs (also referred to as Health Risk Appraisals) primarily as part 
of health promotion campaigns for their workforce.  However, the 
spreading adoption of HRAs also drew critics, questioning the 
efficacy of the process. In 1987, this was the topic of Health Risk 
Appraisal: Review of Evidence for Effectiveness, a work supported 
by the National Center for Health Services Research. In the article 
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Schoenbach, Wagner, and Beery made several observations 
regarding the sample group stating: 

Nearly all of these studies used self-selected volunteers, 
encountered high rates of attrition, and failed to include a 
control group. Although suggestive, these studies cannot 
provide hard evidence, because they cannot separate 
the influences of volunteerism (persons joining health 
promotion programs often do so from a desire to make 
changes in their lives); regression to the mean (persons 
selected due to their being at above-average risk will, 
on average, be found to have lower risk at the next 
measurement); and secular change (there is a great deal 
of information and other influences promoting change 
toward more healthful behaviors) from the effects of 
HRA.  
However, despite this criticism, the team concluded that the, 

“HRA has evident appeal and is probably a useful health education 
device for middle-class, middle-aged, nonminority clients.”4  But 
such criticisms only challenged the healthcare industry to improve 
the HRA to address these concerns. The HRA has changed 
significantly since Dr. Robbins’ initial runs, as it is no longer 
constrained to such a selective sample size, nor is it only focused 
on CVD. Instead, it has been expanded over time to help providers 
identify many of the most prominent and important known risk 
factors and personalized to promote a patient-provider relationship. 
As a result, the Centers for Disease Control and Prevention (CDC) 
define the HRA as in its current form as, “A systematic approach to 
collecting information from individuals that identifies risk factors, 
provides individualized feedback, and links the person with at 
least one intervention to promote health, sustain function and/or 
prevent disease.”3

Health Risk Assessments for Medicare Recipients
Section 4103 of the ACA mandates that Medicare recipients 

receive a Wellness Visit in which an HRA must be completed 
within the first 12 months of enrollment. 

In 2011, to provide a guide in support of the new requirements, 
the CDC published A Framework for Patient-Centered Health 
Risk Assessments. The publication aimed to ease implementation 
efforts by providing a comprehensive overview of the ACA’s 
requirements regarding HRAs, guidelines for the successful usage 
of HRAs, and also Medicare program specific recommendations. 
In regards to the former, the publication states that: 

The law specifies that the HRA guidelines will be developed 
to provide that HRAs: 1) identify chronic diseases, injury 
risks, modifiable risk factors, and urgent health needs of 
an individual; 2) may be furnished through an interactive 
telephonic or web-based program; 3) may be offered 
during the encounter with a healthcare professional or 
through community-based prevention programs; or 4) 
may be provided through any other means the Secretary 
determines appropriate to maximize accessibility and 
ease of use by beneficiaries, while ensuring the privacy 
of beneficiaries.8

It is interesting to note that while these guidelines were built 
for the purposes of implementation within Medicare populations, 
many of these implementation guidelines can also apply within 
non-Medicare applications as well. In addition, the CDC provides 
a recommended framework for the program, which encourages 

that the HRA not just be used to identify risks, but that it should 
be implemented holistically across all aspects of healthcare with a 
patient-centered focus. As shown in the framework tables 1 & 2, 
from the CDC publication, this means a systematic implementation 
and a focus on improving individual care quality.8

Included in the recommendations is an HRA Plus Process, 
which outlines administering the HRA, as well managed care 
processes in support of the member’s wellness goals. Focusing 

not only on the completion of the HRA, but also on assuring the 
member understands the risks and opportunities identified, has the 
opportunity to prioritize their own goals, and be provided with the 
services needed to attain those goals.

Health Risk Assessments for Medicaid/Medicaid Waiver 
Recipients

In the post-ACA landscape, Medicaid plays a key role in 
efforts to reduce the number of uninsured by expanding eligibility 
to nearly all low income adults at or below 138% of the federal 
poverty level; however, the Supreme Court ruling on the ACA’s 
constitutionality effectively made the expansion a state option. 
While a majority of states have accepted the Medicaid expansion 
mandated by the ACA, a number of states have done so while also 
obtaining additional Section 1115 waivers that give them rights 
to implement the expansion with more flexibility than otherwise 
provided.  

For instance, Iowa, Michigan, and Indiana have all gained 
CMS’ approval to implement healthy behavior incentives. These 
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programs are intended to incentivize the use of proactive health 
strategies, such as the HRAs and wellness examinations, by 
reducing or eliminating the out-of-pocket expenses of Medicaid 
beneficiaries, providing enhanced benefits, or awarding credits 
towards future expenses. But in return, the beneficiary is much 
more likely to participate in wellness programs and become fully 
involved with the HRA process. For these states, and other states 
looking for similar Section 1115 waivers, CMS has outlined 
specific requirements for protocols regarding healthy behavior 
incentives, given CMS’ final approval. As explained in a brief by 
the Kaiser Family Foundation:

The protocols are required to: 1) specify the types of healthy 
behaviors (such as health risk assessments); 2) include a 
diverse set of behaviors as well as strategy to measure 
access to providers to ensure that all beneficiaries have 
an opportunity to receive health behavior incentives; 3) 
engage stakeholders and the public in developing healthy 
behavior standards; 4) show how healthy behaviors will be 
tracked and monitored at the enrollee and provider level; 
5) include a beneficiary and provider education strategy; 
and 6) include the methodology describing how healthy 
behavior incentives will be applied to reduce premiums 
or copayments.10

The Triple Aim and Reimbursement Methodologies
To coincide with healthcare reform, the Institute for Healthcare 

Improvement (IHI) developed the Triple Aim to provide solutions 
for delivery and payment models. Key elements include:

• Improving the patient experience of care (including 
quality and satisfaction)

• Improving the health of populations
• Reducing the per capita cost of healthcare 
VanLare and Conway note in the New England Journal of 

Medicine that of all the available tools CMS has to support these 
three aims, “value-based purchasing (VBP) is one of the most 
potentially transformational.”  Through the methods of VBP, 
providers are rewarded for increasing their care quality and 
improving their beneficiaries’ health outcomes while also lowering 
care costs. However, the authors also take care to note that VBP is 
not a one-way street. VBP will only work in improving the overall 
quality of care once “clinicians, provider organizations, and 
patients understand its goals, are engaged in active improvement, 
and make decisions on the basis of value.”16

Section 4103 of the ACA also details several provisions in 
regard to HRAs, and recognizing “the critical nature of follow-
up services by encouraging integration of HRAs with health 
information technology (HIT), including electronic medical 
records (EMRs) and personal health records (PHRs), and 
by leveraging these technologies in developing patient self-
management skills and by the management of, and adherence to, 
provider recommendations as a means of improving the health of 
beneficiaries.”8 

Faced with CMS-initiated pay-for-performance programs, 
healthcare providers are increasingly incorporating the use of 
HRAs into routine care encounters to identify high risk patients in 
an attempt to reduce cost and increase member wellness. With this 
trend there has been an emergence of vendors offering provider-
focused HRA tools as well as delivery systems and analytics 
services that were once designed primarily for payers. 

Ethical Considerations for the Use of Health Risk Assessments
Founded in 1971, the Society of Prospective Medicine (SPM) 

has sought to establish the ethical use of health assessments and 
outcomes management. The SPM focuses on assuring that disease 
prevention and health promotion programs are scientifically 
based. As such, in 1999, SPM published Ethics Guidelines for 
Development and Use of Health Assessments which outlined seven 
guidelines for the use of health assessment (HA) instruments:

1) Health Assessment Program Planning. Each HA 
program should have a well-defined, written statement detailing the 
goals, objectives, methodology, and requirements for participation. 

2) Health Assessment Instrument Selection. Several 
factors should be examined when selecting an HA instrument, 
like appropriateness for the target populations, credibility of the 
scientific basis and/or databases underlying its construction, and 
cultural and ethical sensitivity. 

3) Health Assessment Participation Orientation. 
Individual participants should receive an orientation, either written 
or oral, before completing an HA. This orientation describes the 
purpose of the assessments, the science base of, or approach 
underlying the instrument, the time commitment or completion, 
and who has access to the results. 

4) Health Assessment Administration. Individual 
participants should be free to accept or decline an HA without fear 
of consequences. 

5) Health Assessment Data Security. The data and report 
from HAs are private and should not be shared with others unless 
expressly permitted by the individual participant. Administrators 
of HAs are responsible for protecting individual data or results 
from unauthorized access and must respect the wishes of the 
individual participant. 

6) Health Risk Assessment Report Interpretation. If 
the assessment generates individual reports, as with HRAs, 
the individual should receive a report that is easily understood. 
The reporting should be accompanied by an explanation of the 
implications of the results for the individual’s health and wellbeing. 
If possible, a competent health educator or provider should be 
available to explain the report and answer questions. 

7) Health Promotion Resource Accessibility. When 
individuals receive personal reports, as a result of the assessment 
process, a list should be made available to them of local and 
national resources that ameliorate risk factors or other problems 
identified. 

Most noteworthy of the seven guidelines were the freedom 
of participants to decline to participate, the security of health 
assessment data, easily understood individual reports, and resource 
accessibility to ameliorate risk factors or other problems identified.  

Considerations for the Use of Health Risk Assessments 
Developing or selecting an HRA tool requires the consideration 

of several factors including not only the quality of the HRA itself, 
but also the appropriateness to the population it is to be used with, 
the burden to the patient or provider to complete the HRA, the 
likely volume of resources required in response to the findings 
of the HRA, and the provision for usable data for analysis. By 
assessing several key areas within the HRA, such as chronic 
conditions, behavioral health, willingness to change, medication 
knowledge and adherence, and ability to perform functional daily 
activities, the length and complexity of HRAs is a potential barrier 
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to effective use. Lengthy HRAs are less likely to be completed by 
members during telephonic sessions with case managers, by filling 
out paper forms, or via member portal submission. Consideration 
should be given to a series of follow-up assessments which begin 
with a well-rounded, yet succinct HRA. 

Identifying where and how the completion of an HRA could 
impact workflows is the most important operational consideration 
when implementing the HRA into managed care workflows. 
The HRA can drive the goals of clinical programs with nearly 
endless potential. Algorithms can be triggered based on specific 
patient responses to HRA questions. Risk stratification of large 
populations can be based on overall risk scores among patients 
who have completed an HRA. Urgent patient follow-ups can be 
generated, periodically notifying relevant staff members of urgent 
tasks to support patient safety and ensure wellness commitment. 
The very offering and completion of an HRA can be automated 
based on time or event parameters to assure that timely completion 
compliance is met. However, when evaluating any HRA tool, the 
expected volume of work its implementation will generate must 
be carefully considered in conjunction with the available resources 
available to fulfill the workload requirements. 

Well-developed and properly executed HRAs can be useful 
tools to identify high-risk patients from within large populations 
in a safe and ethical manner. The process of completing an 
HRA focuses an individual on their current health status, if 
only temporarily. Furthermore, the experience can enlighten an 
individual toward the possibilities of better health on which they 
can choose to act, especially when paired with an effective HRA 
follow-up strategy and clinical collaboration. As a result, the 
relationship between a patient and their case manager or provider 
can develop and even deepen due to the simple, yet effective, tool 
known as the HRA.

Deborah Keller, RN, BSN, CMCN is the Chief Operating 
Officer at a care management software vendor, TCS Healthcare 
Technologies.  Deborah can be reached at dkeller@tcshealthcare.com.
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Perioperative Risk Factors Associated With 30 Days 
Readmission After Coronary Artery Bypass Graft Surgery

Annapoorna Mary, PhD, RN, CCRN, CNE

Summary

Coronary Artery Graft Surgery (CABG) ranks high among all the cardiovascular surgeries and major surgeries 
combined for unplanned 30 days readmission. Readmissions are preventable and the majority of the associated 
factors are modifiable. However, there is gap in literature about understanding the complexity of prevention of 
readmission.  Knowledge on the factors associated with unplanned readmission may help to predict and prevent 
the associated problems. The purpose of this literature review was to identify the risk factors associated with 30 
days readmission after CABG surgery. A focused literature review was performed including published database 
literatures, registry reports, and conceptual literatures. The review results revealed modifiable, non-modifiable 
risk factors, morbidity and mortality factors associated with 30 days readmission after CABG surgery. In 
conclusion, existing literature moderately support the description and explanation of 30 days readmission 
problem associated with CABG surgery, however there is a huge need for prospective and interventional 
studies focusing on preventable and modifiable factors in preventing 30 days readmission.  

Key Points

• Unplanned readmission is associated with increased morbidity and mortality among postoperative 
CABG surgery patients and remains a critical concern.

• The purpose of this literature review was to identify the perioperative risk factors associated with 30 
days readmission after CABG surgery.

• The review revealed the most common predictive modifiable factors including pulmonary 
complications, cardiac complications, and postoperative infections with 30 days readmission. These 
factors may be predicted and intervened to prevent the readmissions.

UNPLANNED HOSPITAL READMISSION IS A CRITICAL 
problem among postoperative heart surgery patients. Unplanned 
readmission for Coronary Artery Bypass Graft ( CABG)  Surgery 
may be defined as hospital and emergency room admissions 
within 30 days after the discharge.1 Readmission within 30 days 
following discharge is an important adverse outcome of CABG 
surgery, which is frequently associated with increased morbidity, 
complications, acute care need, and mortality after CABG surgery.  
Unplanned readmission rate among cardiac surgery patients ranges 
from 13.8% to 62.9%.2 Among the heart surgeries, the median risk 
adjusted 30 days readmission rate for CABG Surgery is 13.1%. 
Coronary Artery Graft Surgery ranks high (17.4%), among all 
the cardiovascular surgeries and major surgeries combined, for 
unplanned readmission.2 

Unplanned readmission is associated with increased morbidity 
and mortality among postoperative CABG surgery patients. 
Although there have been many developments in the quality care 
provided for CABG surgery patients, unplanned readmission 
rate among CABG patients remains a critical concern.3 Recently, 
reducing hospital readmission rates has been the major thrust of 
health care systems in USA, as it is considered a quality care outcome 
measure, and it is linked to medical reimbursement.4 Hospital 
report cards are utilized to monitor the quality care outcomes of 

the health care systems. Hospital mortality is an adverse outcome, 
which may be associated with quality care. Preventable factors 
associated with in-hospital mortality may be directly associated 
with reimbursement of health care.5 Cost containment and quality 
care initiatives of CABG surgery is evolving, as it is moving 
towards imminent readmission reduction programs, which include 
penalties on readmission for health care. Therefore, understanding 
of perioperative risk factors for unplanned readmission is an 
imperative action to reduce readmissions.5 

Risk factors for perioperative mortality after CABG surgery 
has been studied widely and there is a steady decline in the in-
hospital mortality rates over last decade.3,7 However, unplanned 
readmission rate remains high and unchanged over the last decade. 
Although, early readmission is potentially a preventable problem, 
there is scarcity of knowledge about the factors associated with 
early readmission. It is important to study this critical problem as 
it is associated with quality care, patient safety, quality of life, and 
health care cost.5,10, 11

In the past, research studies were focused on various factors 
such as, surgical interventions, early recovery methods, decreasing 
hospital length of stay, and early discharge after CABG surgery. 
Literature informs thoroughly about the importance of early 
discharge after CABG surgery, however the problem of unplanned 
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readmission remains a constant problem and it has been overlooked 
in the literature.5, 10, 11 Readmissions are preventable and the 
majority of the associated factors are modifiable.5, 10  However, 
there is gap in the literature about understanding the complexity of 
prevention of readmission.  Knowledge on the factors associated 
with unplanned readmission may help to predict and prevent the 
associated problems. 

Purpose
The purpose of this literature review was to identify the 

perioperative risk factors associated with 30 days readmission 
after CABG surgery.

Method
A focused literature review was performed, including 

published database literatures, registry reports, and conceptual 
literatures. Literature search included PubMed, CINAHL, and 
MEDLINE sources for databased articles. The focused literature 
search included published articles from 1995 to 2014. The inclusion 
criteria for literature review included quantitative research studies, 
Meta-analysis, systematic reviews, articles on hospital registry 
reports, and conceptual literature related to 30 days readmission 
after CABG surgery. The key words and phrases used for the 
search included 30 days readmission, perioperative risk factors, 
postoperative readmission, risk factors, factors associated with 
readmission, and readmission after CABG surgery. A total of 106 
papers and reports were examined, of which 25 articles, which met 
the inclusion criteria, were included in review.  The review yielded 
published reports from 1996 to 2013. Utilizing the review matrix 
method, the selected articles were evaluated using a structured 
abstracting form with topics of journal identification, purpose, 
design, sampling method, sample size, results, and significance. 
Further, the reports were analyzed for narrative synthesis of 
internal and external validity, levels of evidences, implications 
and recommendation synthesis for research and evidence-based 
practice.

Review
30 Days Readmission Rates and Risk Factors

Thirty days readmission after CABG surgery is a most 
common adverse event, which increases the morbidly, mortality, 
and health care cost.  An earlier report indicated that the average 
30 days readmission rate from 1998 to 1999 was 15.3%.7 In 
2001, the Pennsylvania Health Care Cost Containment Council 
report indicated that one out of six CABG surgery patients was 
readmitted. The 30 days readmission rate ranged from 8.2% to 
32.9%.7 Further, the report revealed that most significant causes 
for thirty days readmission as  pulmonary complications, heart 
failure, and post-operative infections.7  Recent findings, according 
to Hannan et al. (2011), show readmission rate within 30 days of 
discharge after CABG surgery remains persistently high, which 
ranges from 8.3% to 21.1%.3 There are multiple factors attributed 
to the 30 days readmission after CABG surgery and they vary from 
hospital to hospital. When comparing the readmission rates over 
last 10 years, there is a slight decline in overall readmission rate 
after CABG surgery among hospitals. However, the average thirty 
days readmission rate remains high and unchanged as 15%.3

Age is a factor associated with readmission. Higher 
readmission rates were found among older patients. Ethnicity also 

has a major impact on readmission rates. African American patients 
have higher readmission rate after CABG surgery. Increased BSA 
is another risk factor for readmission. Preoperative co-morbidities 
such as COPD, CHF, and renal failure are associated with 30 
days readmission. Post-operative clinical conditions including 
prolonged mechanical ventilation, re-operation, and complex 
morbidities are associated with 30 days readmission. Discharge 
status is another factor associated with readmission. Patients, 
who are discharged to the long-term skilled facilities, have higher 
readmission rates after CABG surgery. Medicaid or Medicare 
status is also found associated with readmission.7

Female gender is a significant predictor for thirty days 
readmission after CABG surgery.  A comparative prospective study 
conducted by Vaccarino et al. (2003) conducted between 1999 
and 2001 on sex differences in health status after CABG surgery 
included 777 men and 295 women. The study results indicated that 
hospital readmission rate was higher among women (32.6%) than 
in men (21.2%) after CABG surgery.8 Another study indicated 
that, women, who had heart failure, had higher readmission rate 
after CABG surgery.9 

 In 2001, additional cost for hospital charges towards 
readmission amounted for 52 million dollars for CABG surgery 
patients.10 Readmissions are preventable and the majority of the 
factors associated are modifiable. Vest et al (2010) conducted a 
systematic review on determinants of preventable readmissions 
in United States. The review focused on key terms including 
unplanned readmission, avoidable readmission, preventable 
readmission, and early readmissions after CABG surgery.  The 
findings indicated that 17 billion dollars were spent towards 
unplanned readmissions through Medicare programs annually. Of 
which, 730 million dollars were spent on preventable conditions 
within six months.11

 Readmission rates vary state to state and hospital to hospital. 
The Health Care Quality Assessment Report on New Jersey Hospital 
readmissions (2001) reported 30 days readmission in New Jersey 
hospitals was 16.4%. Of these readmissions, 85.4% of patients 
were readmitted for one time, 12.9% readmitted two times, and 
1.7% readmitted three times within 30 days.10  In addition, factors 
including postoperative infection, CHF, CAD of native coronary 
artery, atrial fibrillation, functional disturbances following heart 
surgery, cardiac complications, respiratory complications, pleural 
effusions, pneumonia, and other chest pain were reported as top 
ten causes for readmission.10 

Risk factors for 30 days readmission are complex in nature 
and they may include patient specific factors and hospital 
specific factors. Hannan et al (2003) investigated the predictors 
of readmission and complications of CABG surgery. The study 
included 16,325 patients who underwent surgery during the year 
of 1999 in the state of New York. The readmission rate in this 
study population was 12.9%.12 In addition, the results revealed 
11 independent risk factors directly associated with 30 days 
readmission. The risk factors include older age, female sex, and 
African American race, greater BSA, previous MI within 1 week, 
COPD, diabetes, hepatic failure, dialysis, CHF, and femoral 
popliteal disease.  Further, the study reported hospital related risk 
factors associated with 30 days readmission including hospital 
CABG volume, surgeon CABG volume, hospital risk adjusted 
mortality rate, and post CABG discharge location. The study 
concluded that multiple risk factors are associated with 30 days 
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readmission; however, readmission rates remain unexplained.12  
Readmission rate is associated with 30 days in-hospital 

mortality rate, which is a significant quality measure. Li et al 
(2009) studied hospital variations in readmission after CABG 
surgery in California.  The study included 119 hospitals and 11,823 
patients. The data were linked from California CABG clinical 
registry data to the hospital discharge data from 2009 to 2010.13 
The overall readmission rate ranged from 0 – 29% in this sample. 
Among them, the 30 days readmission rate was 13. 2%. The most 
significant factors associated with 30 days readmissions were heart 
failure (15.3%) and post-operative infections (12.9%).13

Hannan et al (2011) explored the 30 days readmission after 
CABG surgery in New York State using a retrospective study. The 
study included 33, 936 patients who underwent CABG surgery in 
New York state from the year of 2005 – 2007.  The study results 
revealed that the 30 days readmission rate across all the hospitals 
were from 8.3% - 21.1%.3 There was a weak correlation found 
between 30 days readmission and risk adjusted in–hospital 30 day 
mortality rate (r = 0.32 p = 0.047).3 The significant predictors for 
30 days readmissions were increasing age, female sex, African 
American Race, higher body mass index, numerous co morbidities, 
two post-operative complications including renal failure and 
reoperation, Medicaid or Medicare status, discharges to a skilled 
facility, saphenous vein grafts, and longer lengths of hospital stay. 
The study concluded that patients with multiple risk factors should 
be closely monitored for readmission after discharge.3

Readmissions frequently occur at the early weeks of discharge. 
Price et al (2013) conducted a retrospective study from 2006 to 
2011 including 1205 CABG surgery patients’ clinical data from 
New York Cardiac Surgery Reporting Systems. The purpose of 
the study was to identify the risk factors associated with 30 days 
readmissions after CABG surgery. The results revealed that 30 days 
readmission rate was 13% and the majority of the readmissions 
took place within 6 days to 13 days after the discharge.6

Shehata et al (2013) conducted a single center retrospective 
study conducted in Ontario aimed to investigate the association of 
anemia and 30 days readmission after CABG surgery. The study 
included 2102 patients. The 30 days readmission rate from this 
study was 11%.  The causes for readmission included infection 
(24%), heart failure (13%), and pulmonary disease (7%), and 
anemia was not a predictor for readmission.  The significant 
predictors for readmission were a higher co-morbidity score (OR 
2.1), leg and sternal wound infections (OR 1.9), and postoperative 
renal failure (OR 1.4).14

Among many causes for 30 days readmission, pulmonary 
complication is a most frequent event. A retrospective chart review 
investigated the readmission rates and Emergency Department 
visits after CABG surgery and related factors. The study included 
110 CABG surgery patients. The readmission rate was 9.1% 
of which 13.6% were emergency room admissions within 30 
days. The causes for readmissions included dyspnea, pleural 
effusions, and wound infection. The study conclusion indicated 
that post-operative follow-up care should focus on pulmonary 
complications.15

Post discharge acute care needs assessment and monitoring 
are essential components of continued care after CABG surgery. 
A retrospective exploratory analysis of California State Inpatient 
and Emergency Department Databases from 2005 to 2009 aimed 
to describe the frequency and diagnoses associated with ED visits 

and hospital readmissions within 30 days of discharge after CABG 
surgery. The study utilized 63,911 CABG patients from 114 
hospitals. The results revealed that the median 30 day readmission 
to ED were 11.9%. The risk adjusted standardized median 30 day 
hospital readmission rate was 15%. Among them, 23.9% patients 
needed acute care.16 The most common factors associated with 
readmission included heart failure and chest discomfort in this 
population. The study concluded post discharge monitoring of 
patients for acute care need is imperative among CABG surgery 
patients.16

Readmission Risk Factors and Short and Long Term Outcomes
Coronary Artery Bypass Graft surgery outcomes vary 

globally from country to country and hospital to hospital. Post-
operative outcomes are multifaceted and complex phenomenon. 
Traditionally, mortality rate measurement has been a key outcome 
measure for quality care.17 Quality care initiatives have helped to 
decrease the mortality rate among CABG surgery patients, as a 
result there is a declining trend in the CABG mortality rate.  In the 
period of 1989 – 1992, the overall mortality rate for CABG surgery 
patients ranged from 3.01% to 3.11%. The risk adjusted mortality 
rate decreased 41% from 1989 (4.17%) to 1992 (2.45 %).17

Mangno (2002) report for the study on aspirin and mortality 
from CABG surgery involved multicenters from 17 countries 
and included 5065 patients undergoing CABG surgery. The 
results indicated the overall mortality rate as 3.2% and non-fatal 
postoperative complication rate was 16%.18  In 2006, Mortality rate 
of CABG surgery has further declined and it ranges between 2% to 
3%, however it is outweighed by the post-operative complication 
rate ranges from 20% to 30%.19

Celkan et al (2005) investigated readmission and mortality 
among patients undergoing off–pump coronary artery bypass 
surgery with fast track recovery protocol.  The study included 
eighty consecutive patients.  The results of this study revealed 
the significant predictors for hospital mortality and readmission.  
In hospital mortality rate was 3.75 % among these subjects. The 
significant predictors of hospital mortality included hypertension 
(p = 0.0007), postoperative stroke (p = 0.0001), and sternal 
infection (p = 0.0007).20 The readmission rate was 8.75% in these 
study subjects. The reasons for readmissions were identified as 
sternal infections, sepsis, pleural effusions, and pneumonia.   A 
logistic regression result revealed the significant predictors for 
readmission including age (p = 0.0033) and hypertension (p = 
0.045).20

Readmission and In-hospital Mortality
A retrospective chart audit including 347 patients who died 

in the hospital was conducted by Guru et al (2008). The purpose 
of the chart review was to investigate the preventable causes of 
mortality. The results of this research study reported that they have 
identified more than one preventable cause prevalent among these 
patients. The risk adjusted mortality rate for CABG surgery was 
1.3 % to 3.1%. Perioperative in hospital deaths were attributed 
to the problems related to operating room (86%), postoperative 
intensive care unit (61%), and in the ward (15%).5  Quality care 
problems were identified in association with in-hospital deaths, 
including significant deviation in perioperative management 
from the accepted norm (32%), evidence of preventability (15%), 
inappropriate timing of surgery (4 %), and decision of surgery 
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(2%).5 Above all, 32% of the deaths were found preventable, 
which is a significant finding. Further, the study reported the pre-
operative preventable patient predictors. The odds ratios of patient 
predictors include age (0.97), female sex (1.47), left main coronary 
disease (0.67), 3 vessel coronary disease (0.73), emergent status 
(0.38), and diabetes mellitus (0.33).5 The study concluded that 
one third of the in-hospital death is preventable and institutional 
quality care has impact on preventable in hospital deaths.5

 
Readmission and Short Term Outcomes 

Seccareccia et al (2005) investigated the short term outcomes 
of 30 days mortality among patients with coronary artery bypass 
graft surgery. The study included 34,310 isolated CABG surgery 
patients from 64 centers from Italy. The results reported the 30 
days mortality as 2.61% ranging from 0.33% to 7.63%.1 The 
prediction model from this study included the significant predictors 
of 30 days mortality in Italy were increased age, female gender, 
shock, diabetes, dialysis, pulmonary hypertension, malignant 
ventricular arrhythmia, COPD, unstable angina, previous CABG 
interventions, and emergency surgery, EF < 50.1

According to the Society of Thoracic Surgeons, the average 
30 day operative mortality is 3.05 %.  The predictors of mortality 
included stroke, renal failure, prolonged ventilation, and 
reoperation.21   AlWaqfi et al (2012) investigated 30 day mortality 
rate for Jordanian patients using a retrospective chart review.  The 
study included 1,046 consecutive patients who underwent first time 
on–pump isolated CABG surgery.  The significant factors found 
associated with the crude 30 day mortality include age group > 
65 years (9.3%) and women (11.9%). Patients with heart failure, 
single vessel disease, and impaired ejection fraction had higher 
mortality rates.  The patients who had emergency surgery had 
higher mortality rates as 13.8 %.  The prediction model revealed 
the odds of  significant factors associated with 30 day operative 
mortality including sex (1.94), age > 65 (1) , heart failure (2.32), 
EF< 35 (2.98) , prolonged inotropic support (5.20), ventilation > 12 
hour (2.45), post-operative pneumonia (10.60), and post-operative 
stroke (7.43).21  Among the predictors postoperative pulmonary 
complications has higher predictive to 30 day operative mortality. 

Olsen et al (2008) investigated the impact of blood stream 
infection on 90 day mortality among CABG surgery patients. 
The study included 4,515 patients who underwent CABG surgery 
between the years of 1996 – 2004. Post-operative mortality rates 
distribution among this study subjects include 0 – 1 day 1%, 
2 – 30 days 4.3%, 31 – 90 days 1.9%, > 90 days 7.2 %.22  The 
study concluded that infections including gram negative bacteria 
and staphylococcus aureus are directly associated with 90 day 
mortality after CABG surgery.  The mortality rates were higher 
after 30 days and 90 days and they may be associated with the 
readmission mortality.22

Readmission and Long Term Outcomes 
Many risk factors are associated with short term and long term 

mortality rates. Depression, cardiac events, and atrial fibrillation 
are most common factors associated with readmission and 
mortality following CABG surgery. Cardiac events are frequent 
complications associated with readmission and adverse events after 
CABG surgery among patients who had depression. Connerney 
et al (2001) conducted a prospective study on 309 patients with 
CABG surgery to investigate the association between depression 

and 12 month outcome.  Among the subjects, 20% were diagnosed 
with major depression. Of these cohort, 27% had cardiac events at 
12 months.23 The risk factors associated with cardiac events were 
female sex, living alone, low ejection fraction, length of hospital 
stay, and depression. In addition, the predication model revealed 
the significant predictors for adverse events including major 
depression (HR 2.3), low ejection fraction (HR 2.3), and female 
sex (HR 2.4).23 The study concluded that depression is a major 
significant predictor for cardiac events after CABG surgery. 

Blumenthal et al (2003) assessed 817 patients undergone 
CABG surgery at Duke University from 1989 to 2001. The results 
revealed that patients who had moderate to severe persistent 
depression at baseline and 6 months had higher mortality rate with 
adjusted hazardous ratio of 2.2 ( p= 0.015).24 5 years mortality 
rate was 15% for all included subjects. Among them, 38% were 
diagnosed with depression (mild 26% and moderate to severe 
12%).24 The study concluded that depression is a single significant 
predictor for short and long term mortality. 

Atrial fibrillation is a common complication of CABG 
surgery and the postoperative incidence ranges from 25% to 40%. 
Atrial fibrillation is associated with short term and long term 
mortality rates.25  Villareal et al24 conducted a retrospective cohort 
comparative study on postoperative atrial fibrillation and mortality 
after CABG surgery to determine association between atrial 
fibrillation and mortality.25 The study utilized 5,481 patients data 
from the Texas Heart Institute Cardiovascular Research database.  
The results revealed the incidence rate of atrial fibrillation was 
16% and it was significantly associated with in hospital mortality 
with the odds of 1.7 (p= 0.0001). At four and five years, atrial 
fibrillation was a single predictor for mortality rate (p= 0.001) in 
the cohort.25

Discussion and Conclusion
Despite quality care initiatives and availability of advanced 

health care to treat Coronary Artery Disease through CABG 
surgery, average 30 days readmission rate following CABG 
surgery remains high. Readmission following CABG surgery is 
a persistent and preventable problem and it is associated with 
increased morbidity, mortality, length of stay, and increased 
cost. However, there is gap in the literature in the prevention of 
readmission. Although there are many risk factors that have been 
identified in association with 30 days readmission, the nature 
and prevention of this critical problem remain unexplained in the 
literature. Readmission rates have significant association with 
in-hospital, 30 days, 90 days, 1 year, and 5 year mortality rates 
following CABG surgery. However, there is very little known 
about the interventions to prevent this significant problem. 

Implications of Modifiable Perioperative Factors for Practice 
and Future Research

The review revealed the most common predictive modifiable 
factors including pulmonary complications, cardiac complications, 
and postoperative infections with 30 days readmission. These 
factors may be predicted and intervened to prevent the readmissions. 

Among the 30 days readmissions, the majority of the 
readmissions occurred within two weeks following the discharge. 
Early follow-up care and self-care strategies following discharge 
may help to monitor and prevent 30 days readmission. Future 
studies may focus on interventional studies including self-care 
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strategies in follow up care.
Pulmonary complications are the leading cause for 30 days 

readmission. Among the pulmonary complications, respiratory 
failure, pleural effusion, and pneumonia are found to have higher 
correlation to 30 days readmission. Prevention of respiratory 
complications during perioperative period and following discharge 
may help to reduce 30 days readmission. Initiation and maintenance 
of activities and daily exercise may also help to prevent pulmonary 
related complications. Post discharge monitoring and follow up 
on self-care management including pulmonary rehabilitation, 
breathing exercises, incentive spirometry, ambulation, and physical 
activities may help to reduce pulmonary complications and 30 days 
readmission. There is a need for future studies focusing on post 
discharge pulmonary interventions, which may help to increase the 
wellness among CABG surgery patients.

The next leading cause for readmission is cardiac complications 
including heart failure, atrial fibrillation, and angina. Post discharge 
follow-up on compliance on medications and cardiac rehabilitation 
may help to reduce events of heart failure and arrhythmias. Future 
interventional studies focusing on these measures may help to 
reduce readmission.

Further leading cause for readmission is postoperative 
infections. Infections involving sternal wound and vein graft 
wounds are directly associated with readmission. Post discharge 
education on infection control measures may help to reduce 
infection problems. Future studies involving perioperative and 
post discharge wound care; and education on infection control 
follow up strategies may help to reduce readmission.

Although there are many modifiable risk factors revealed in the 
review, which could be intervened, to prevent 30 days readmission 
after CABG surgery, there is very little known on interventions 
in preventing 30 days readmission. Therefore, nursing practice 
implications are limited from the findings of this review. However, 
the findings of this review may have wide implications for the 
future nursing research in preventing 30 days readmission.

Implications of Non-Modifiable Factors for Practice and 
Future Research

Review revealed the non-modifiable factors associated with 
30 days readmission after CABG surgery includes race, age, and 
gender. This finding has implications to the practice, patient safety, 
quality care, and future research. Non modifiable risk factors of 
race and older age are found associated with 30 days readmission. 
African American race is associated with readmission. This 
finding needs to be explored further, finding the significant factors 
for readmission among this population. Further, women are at high 
risk for readmission. There is a need for future exploratory studies, 
which may help to find the associated specific factors prevalent 
among women that contribute to readmission. Older age adults 
have higher risk for readmission. There is a need for exploratory 
studies in investigating the predictors for readmission among 
this high risk population. Further, patients who are discharged 
to the skilled facilities are more likely to be readmitted. Future 
interventional studies focusing on self-care management may help 
to prevent this problem.

Implications of Co-morbidity and Mortality Rates for Practice 
and Future Research

Among the co-morbidities, CHF, COPD, diabetes, renal 
failure, and depression are found to have association with 30 days 
readmission. Future studies including discharge screening and 
discharge teaching among these high risk patients may help to 
reduce 30 days readmission among these vulnerable populations.  

There is decline in the overall mortality rate associated 
with CABG surgery. However, 30 days readmission rate remain 
persistent and it is associated with in-hospital, 30 days, 90 days, 12 
months, and 5 year mortality rates. In comparison of the risk factors 
associated with readmission and mortality rates, in-hospital and 30 
days mortality rates are associated with pulmonary, cardiac, and 
renal complications, while the majority of the 90 days mortality 
is associated with postoperative infections. Mortalities related 
to long term outcomes following CABG surgery, which include 
mortality from 1 year to 5 year, are associated with depression 
and cardiac events. Prevention and treatment of complications 
including pulmonary, cardiac, renal, infections and depression 
may target to reduce 30 days readmission and help to decrease the 
mortality rates related to CABG surgery. 

Analysis Summary of Review Levels of Evidences
While the review contains evidences including, Systematic 

Review Level I [n=2 (8%)], Quasi Experimental design, Level III, 
[n= 1(4%)], Non-experimental quantitative studies of Level IV 
[n=21 (84%)], and Expert opinion Level VI [n= 1(4%)], majority 
of the evidences in the review belong to Level IV evidences. 
Synthesis of evidences revealed that there are variations in the 
risk factors from hospital to hospital. Current data-based literature 
has focused on the area of description, explanation, and prediction 
of factors associated with 30 days readmission following CABG 
surgery. There is a gap in the literature on the interventions that 
would study the modification of modifiable factors in preventing 
30 days readmission.  Further, the past studies have focused on risk 
factors of 30 days readmissions in general, however, readmission 
problem may arise from preoperative, intraoperative, post-
operative, and post discharge period of CABG surgery. Future 
studies need to be conducted focused on defined perioperative 
period. In addition, very few studies have focused on post 
discharge follow-up, which is a critical period of postoperative 
recovery and most 30 days readmissions occur within the first 2 
weeks of discharge. There is a huge need for prospective studies 
focusing on post discharge factors associated with 30 days 
readmission including evidence levels of description, explanation, 
prediction, and testing interventions in prevention of 30 days 
readmission.  Overall, existing literature supports the description 
and explanation of 30 days readmission problem associated with 
CABG surgery, however there is a huge need for prospective and 
interventional studies focusing on preventable and modifiable 
factors in preventing 30 days readmission.  

In conclusion, 30 days readmission after CABG surgery is 
a significant preventable problem, which has implications for 
patient care, safety, quality care, prevention of mortality associated 
with CABG surgery and health care cost. Perioperative assessment 
and interventions to modify the modifiable factors, diagnosis and 
intervention to the co-morbidities and non-modifiable factors, 
continued follow-up care after the discharge may help to prevent 
unplanned 30 days readmission after CABG surgery.
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No Author/s/yr Title Design/sample Review Synthesis Analysis of Evidence  
 
 
1 Seccareccia, 

F., et al 
(2006) 

The Italian 
CABG 
Outcome 
Study: short-
term outcomes 
in patients 
with coronary 
artery bypass 
graft surgery. 

Observational 
Longitudinal 
Study, 2002-2004 
in 82 participating 
centers. 
Sample size 
34,310 patients 
who underwent 
CABG surgery, 
from 64 of the 82 
participating 
centers. 
 

Thirty days mortality rate 
2.61 %( 0.33-7.63 range 
variation between centers). 
Risk adjusted mortality 
rates declined from 2002 to 
2004. 
Comparative outcome 
assessment may apply to 
improve performance in 
cardiac surgery 

The study strengths may be attributed to the 
results, which have statistical and they may 
have clinical significances to the quality 
care outcomes of CABG surgery patients. 
Despite of study limitations inherent within 
the design and demographic setting, for 
generalization, this study provides Level IV 
evidence for theory, practice, and future 
research. 
The evidence from this study supports the 
description, explanation of the short term 
outcomes of CABG surgery. The synthesis 
of this multi-site study with large sample 
size, may add strength to this review.   
 

2  Tomas Tsai., 
K.E.J., John 
Orav. E., 
Atul A. 
Gwande., 
Ashish K 
Jha (2013) 

Variation in 
Surgical - 
Readmission 
Rates Quality 
of Hospital 
Care. 

Retrospective 
secondary data 
analysis using 
national Medicare 
data. 
Correlational 
study. 
Sample size 
479,471 
discharges from 
3004 hospitals. 

Nearly one in seven 
patients hospitalized for 
major surgical procedure is 
readmitted. 
Median risk adjusted 
composite 30days 
readmission rate was 
13.1%. 
CABG surgery 
readmission rate ranked 
high as 41.6% compared to 
all other major surgeries. 
Surgery volume had 
inverse relationship with 
30 days readmission and 
mortality rate. 
Hospital quality care had 
inverse association with 30 
days readmission rate. 
 

Although this study may contain the 
limitations towards design, and secondary 
data analysis for generalization, this study 
provides Level IV evidence for theory, 
practice, and future research. 
While this study focused on readmissions 
on six major surgeries, the study results 
have implications to the quality care of 
CABG surgery patients, as they revealed 
both statically and clinically significant 
findings related to CABG surgery 
readmissions. 
The evidence from this study supports the 
description, explanation of the variations in 
surgical readmissions including CABG 
readmission. The strengths of adding this 
study to the review may include the 
evidences including national Medicare data 
and large sample size.  
 

3 Hannan, 
E.L., et al  
(2011) 

30-day 
readmissions 
after coronary 
artery bypass 
graft surgery 
in New York 
State. 

Retrospective 
secondary data 
analysis using 
New York state 
patients, who 
underwent CABG 
surgery, from 
January 1 2005 to 
November 30 
2007. 
Sample size 
33,936 

30 days readmission rate 
for CABG surgery remains 
high. 
Patients with multiple risk 
factors should be closely 
monitored. 
Hospital readmission rates 
are correlated with 
mortality rates. 
Study results revealed the 
causes of 30 days 
readmission for CABG 
surgery patients. 

This study provides Level IV evidence for 
theory, practice, and future research. 
The generalization of this study finding may 
directly apply to the study population; 
however, the findings of this study may be 
limited in generalizations to the general 
population, due to the inherent limitations 
of study location, design, and the nature of 
data. 
The strength of this study may be 
attributable to the study results that have 
clinical implications to understand the 
nature of 30 days readmission of CABG 
surgery patients. It revealed the causes for 
30 days readmission, which may have 
implications for the prevention of 30 days 
readmission in this population. Further the 
conclusion of the study may have 
implications to quality care. 
The evidence from this study is relevant to 
the review as it supports the description, 
explanation, and prediction of the 30 days 
readmissions factors. 
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No Author/s/yr Title Design/sample Review Synthesis Analysis of Evidence  
 
 
4 Rumsfeld, 

J.S. and 
L.A. Allen 
(2011) 

Reducing 
readmission 
rates: Does 
coronary 
artery bypass 
graft surgery 
provide 
clarity? 

Editorial 
Comment 

Readmissions are costly 
and they are preventable. 
1 in 4 Medicare patients 
are readmitted for heart 
failure. 
Reducing hospital 
readmission rates may help 
to improve quality care. 

Editorial comment belongs to expert 
opinion and it provides level VI evidence 
for informing trends in theory, practice, and 
future research.  
This literature has minimal implications to 
the practice as it is limited by its evidence 
nature. However, it highlights and informs 
the practitioners about the significance of 
quality care for CABG surgery patients by 
preventing readmissions. 
The information from this literature is 
relevant to the review as it supports the 
description of 30 days readmissions 
associated factors. 
 

5 Guru, V., et 
al (2008) 

Relationship 
between 
preventability 
of death after 
coronary 
artery bypass 
graft surgery 
and all-cause 
risk-adjusted 
mortality rates. 

Retrospective 
secondary data 
analysis 
 
Sample size 347 
In-hospital deaths 
after CABG 
surgery from 1998 
to 2003 at 9 
institutions.  

One third of in- hospital 
CABG mortality may be 
preventable. 
A large portion of 
preventable deaths were 
related to the problems in 
the operating room  
(86%), and intensive care 
unit (61%). 

This study provides Level IV evidence for 
theory, practice, and future research. 
The strength of the study may be 
attributable to multi-site study, blinded 
review of the data. However, the study may 
contain inherent limitations related to the 
design, sampling, and data, by the 
generalization outside the study population 
may be limited. 
This study conclusion adds strength to this 
review, as it indicates that the majority of 
the CABG related mortality is preventable.  
The significant results of this study may 
have implications to operating room and 
intensive care unit quality improvement 
initiatives.  
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 

6 Price JD, 
R.J., Gnerre 
JM, Shroyer 
AL, 
Rosengart 
TK. (2013) 

Risk analysis 
for 
readmission 
after coronary 
artery bypass 
surgery: 
developing a 
strategy to 
reduce 
readmissions. 

Secondary data 
analysis 
 
Chart audit  
(Available data) 
of CABG patients 
from July 2006 to 
June 2011.  
Sample size 1,205 

CABG surgery 
readmission remains a 
clinical challenge. 
Readmissions often occur 
within the first week of 
post discharge. 
Postoperative surveillances 
may help to reduce 
readmissions. 
 

Although the study is from a single site and 
it may contain inherent limitations to the 
generalizations related to the design, setting, 
sample, and data study provides Level IV 
evidence for theory, practice, and future 
research. 
The strength of the study may be 
attributable to the significant findings and 
conclusions of this study, which have 
clinical implications. 
The study conclusion proposes a useful 
interventional concept of postoperative 
surveillance for future research in 
preventing CABG readmission. 
The evidence from this study is relevant to 
the review as it supports the description, 
explanation of the factors associated with 
30 days readmissions. 
 

7 Council, 
P.H.C.C.C 

Hospital 
Readmissions 

CABG Registry 
Data analysis 

One of six CABG patients 
was readmitted. 

This report is a databased literature from a 
secondary data analysis, which provides 
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Council, 
P.H.C.C.C   
(2001) 
(continued) 

Following 
Coronary 
Artery Bypass 
Graft Surgery 

from July 1, 1998 
to June 30, 1999. 
 
Registry Report 
on Secondary data 
analysis 
 
Sample size 
including 18,357. 

Readmission rate was 
15.3% 
CABG readmissions 
counted for $52 million 
additional hospital charges. 
23% readmissions were 
due to infections. 
Increased age, African 
American Race, and 
female gender were 
significant factors 
associated with 
readmissions.  
 

Level IV evidence for theory, practice, and 
future research related to CABG surgery 
patient care.  
The strengths of this evidence may be 
attributable to the inclusion of multisite data 
within a state, large sample size, and 
significant findings.  
The evidence from this study is relevant to 
the review as it supports the description of 
the factors associated with 30 days 
readmissions. 
 

8 Vaccarino, 
V., et al  
(2003) 

Gender 
differences in 
recovery after 
coronary 
artery bypass 
surgery.  

Prospective 
survey design 
 
From February 
1999 to February 
2001. 
 
Sample size 1,113 
patients  
( 804 men and 
309 women) 

Women have a more 
difficulty recovery 
compared with men. 
 

This study is a single site prospective 
survey design involving interviews. Thus 
the study may contain inherent limitations 
that are associated with interviews and 
design. However, the strengths of this study 
may be attributable to its prospective design 
and significant findings of women having 
higher physical symptoms, depression, and 
difficulty in resuming physical functions 
after surgery.  
Despite of limitations for generalization, 
this study provides Level IV evidence for 
theory, practice, and future research. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 

9 Deaton, C., 
et al (1998) 

Patient 
perceived 
health status, 
hospital length 
of stay, and 
readmission 
after coronary 
artery bypass 
surgery. 

Prospective study, 
single site 3 
months follow-up 
after CABG 
surgery  

Readmitted patients had 
higher hospital length of 
stay. 
Female gender and patients 
with heart failure had 
higher readmission rate. 
Future predictive models 
should focus on clinical 
variables, length of stay, 
and health status. 
 
 

This study is a single site prospective 
survey design involving interviews. Thus 
the study may contain inherent limitations 
that are associated with interviews and 
design. However, the strengths of this study 
may be attributable to its prospective design 
and significant findings of women having 
higher physical symptoms, depression, and 
difficulty in resuming physical functions 
after surgery.  
Despite of limitations for generalization, 
this study provides Level IV evidence for 
theory, practice, and future research. 
The evidence from this study is relevant to 
the review as it supports the description, 
explanation of the factors associated with 
30 days readmissions. 
 

10 Assessment, 
N.J.D.o.H.a.
S.S.H.c.Q. 
(2004) 
 
 
 

A Summary 
Report on New 
Jersey 
Hospital 
Readmissions 
30 days after 
CABG 

Descriptive 
Secondary Data 
analysis of  New 
Jersey CABG 
Registry Data 
from 1999  to 
2000 

Among heart surgeries, 
CABG surgery ranked high 
as 69.9% in New Jersey. 
16.4% of the patients were 
readmitted with 30 days of 
discharge. 
There was an upward trend 

This descriptive data analysis provides 
Level IV evidence for theory, practice, and 
future research. 
The report findings have limitations for 
generalization as it contains only a 
summary statistics and it may contain 
limitations related to the data, analysis, and 
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Assessment, 
N.J.D.o.H.a.
S.S.H.c.Q. 
(2004) 
(continued) 

surgery.  
 
 

in readmissions from 1999 
to 2000. 
Majority of the 
readmissions occurred 
within the first week of 
discharge. 
 

inferences. However, the summary report 
has implications to practice in improving 
quality care for patients undergoing CABG 
surgery. Further application of inferential 
statistics to the data analysis may strengthen 
the findings to draw inferences for practice.  
The evidence from this study is relevant to 
the review as it supports the description of 
the factors associated with 30 days 
readmissions. 
 

11 Joshua R 
Vest, 
L.D.G., 
Brock A 
Oxford, 
Martha I 
Gonzalez, 
Kevin M 
Slawson 
(2010) 

Determinants 
of preventable 
readmissions 
in the United 
States: A 
Systematic 
Review. 
Implementatio
n Science. 

Systematic 
Review 
 
37 studies with 
significant 
variation in index 
conditions, 
readmitting 
conditions, 
timeframe, and 
terminology. 

Current literature on 
preventable readmissions 
in the US contains 
evidence from a variety of 
patient populations. 
Definition variations, clear 
gaps, and methodological 
challenges limit research 
translations. 
Propose the investment on 
research across multiple 
hospitals in reductions of 
preventable readmissions, 
which are a serious gap 
that has value to payers, 
providers, and patients. 
 

Although the systematic review included 
only the studies within US, the review 
results provide level I evidence to guide 
theory, practice and future research.  
Despite of the limitations of this review 
application to the outside the study 
population, generalization of this study 
finding may be directly applicable to US 
hospitals. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 
 
 

12 Hannan, 
E.L., et al  
(2003) 

Do hospitals 
and surgeons 
with higher 
coronary 
artery bypass 
graft surgery 
volumes still 
have lower 
risk-adjusted 
mortality 
rates? 

Secondary Data 
analysis using 
Data from New 
York State’s 
clinical CABG 
surgery registry 
from 1997 to 
1999. 
Sample size 
included 57,150. 
 

Higher the surgeons and 
hospital surgery volumes, 
the lower the risk adjusted 
mortality rates. 
 
 

Although, this study results may be limited 
in generalization to the current settings and 
to the general population, the study finding 
supports the review concepts. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
Despite the inherent limitations of the study 
design and data, the study provides level IV 
evidence to theory, practice, and future 
research related to the quality care of 
CABG surgery patients.   
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 

13 Zhonmin 
Li., E.J., 
Joseph P 
Parker., 
Beate 
Danielsen., 
Patrick S. 
Romano  
(2012) 
 
 

Hospital 
Variation in 
Readmission 
After 
Coronary 
Artery Bypass 
Surgery in 
California. 

Secondary Data 
analysis using 
2009 California 
CABG Clinical 
registry data, 
hospital discharge 
data of 2009 and 
2010. 
Sample size 
included 11,823 
patients’ data that 

The readmission rates 
varied widely among the 
hospitals from 0% to 
26.9%. 
Patient demographic 
factors and clinical risk 
factors were associated 
with observed hospital 
variations in CABG 
readmission rate.  

This study provides Level IV evidence for 
theory, practice, and future research. 
The strengths of this study finding may be 
attributable to multisite study data including 
large sample size. Further, this study 
finding revealed significant predictors for 
readmission after CABG surgery.  
The generalization of this study finding may 
be directly applicable to the study 
population and demographics; however it 
has limited generalization ability to the 
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Zhonmin 
Li., E.J., 
Joseph P 
Parker… 
(continued) 
 

were discharged 
alive after CABG 
surgery from 119 
hospitals. 
 

general population due to the inherent 
limitations of study design and setting.  
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 

14 Shehata, N., 
Nagile, G., 
Alghamdi, 
A. A., 
Callum, J., 
Mazer, C. 
D., Herbert, 
P., Streiner, 
D., Wilson, 
K (2013) 

Risk factors 
for red cell 
transfusion in 
adults 
undergoing 
coronary 
artery bypass 
surgery: a 
systematic 
review. 

Retrospective 
Study: Secondary 
Data analysis 
 
Sample size 
included 2102 
patients who 
underwent CABG 
surgery  

Pre discharge Hemoglobin 
concentration was not 
associated with 30 days 
readmission after the 
CABG surgery. 

This study provides Level IV evidence for 
theory, practice, and future research. 
Although, the findings of this study did not 
support the researcher’s assumptions 
predicted by the purpose, they revealed the 
readmission rate, associated risk factors, 
and predictors of 30 days readmission after 
CABG surgery, which is the strength of this 
study. 
The study involved single site and there 
may be inherent limitations associated with 
design, sample size, sampling, and data, 
which may pose limitations for 
generalization of this study findings outside 
the study populations. However, it adds 
strength to the knowledge base associated 
with 30 days readmission, which addresses 
the clinical significances.    
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 

15 Saab, S., S. 
Noureddine, 
and N.Y. 
Dumit 
(2013) 

Readmission 
rates and 
emergency 
department 
visits after 
coronary 
artery bypass 
graft surgery 
and related 
factors. 

Retrospective 
review of medical 
records of patients 
of CABG in 2010 
at tertiary medical 
center. 
 
Sample size 
included CABG 
110 patients’ 
charts. 

Readmission rate was 
9.1%. 
ED visit rate was 13.6%. 
Pulmonary complications 
were the most common 
reason for 30 days 
readmission. 
Close monitoring and 
follow-up for the 
pulmonary complications 
may help to reduce 30 days 
readmission. 

The study was conducted in a single site 
and there may be inherent limitations 
associated with design, sample size, 
sampling, and data, which may pose 
limitations for generalization of this study 
finding outside the study populations. 
However, it adds strength to the knowledge 
base associated with 30 days readmission, 
which addresses the clinical significances. 
The conclusion revealed a concept of 
follow-up pulmonary monitoring as 
intervention to prevent 30 days readmission, 
which indicates the direction for future 
research.   
This study provides Level IV evidence for 
theory, practice, and future research. The 
replication of this study including larger 
sample size determined by power analysis 
may strengthen the findings for application.  
The evidence from this study is relevant to 
the review as it supports the description, 
explanation of the factors associated with 
30 days readmissions. 
 

16 Fox JP, S.L., 
Wang K, 
Krumholz 

Hospital - 
based acute 
care use 

Secondary data 
analysis using 
California State 

30 day risk standardized 
hospital – based acute care 
rate was 23.9%. 

This study provides Level IV evidence for 
theory, practice, and future research. 
The strengths of this study finding may be 
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HM, Ross 
JS (2013) 

Among 
patients within 
30 days of 
discharge after 
coronary 
artery bypass 
surgery. 

Inpatient and 
Emergency 
Department 
Databases of 
CABG surgery 
patients from 
January 2005 to 
June 2009.  
Sample size 
included 63,911 
patients 
underwent CABG 
surgery from 114 
hospitals.  
 

Most common reasons for 
30 days readmissions were 
postoperative infections, 
CHF, and chest 
discomforts.  
Monitoring hospital 
readmission and ED visits 
data are important to 
address acute care needs 
after discharge, which may 
help to prevent 30 days 
readmission. 

attributable to multisite study data including 
large sample size. Further, this study 
finding revealed significant predictors for 
readmission after CABG surgery.  
The generalization of this study finding may 
be directly applicable to the study 
population and demographics; however it 
has limited generalization ability to the 
general population due to the inherent 
limitations of study design and data.  
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmissions. 
 

17 Jack V.Tu, 
D.N.C.  
(1996) 

Coronary 
Artery Bypass 
Mortality 
Rates in 
Ontario. 

Secondary Data 
Analysis using 
nine hospitals’ 
CABG surgery 
data of 15, 608 
patients, who 
underwent CABG 
surgery in Ontario 
from April 1991 
to March 1994. 
 

The in- hospital mortality 
rate was 3.01%. 
There was a decline in In –
hospital mortality from 
1991 to 1993.  

This study provides Level IV evidence for 
theory, practice, and future research. 
The study is limited in generalization to the 
study population and demographics. 
Despite of any limitations associated with 
data and design, the strengths of this study 
may include multisite data collection 
including large sample size. The evidence 
adds to the existing theory and informs 
practice in improving quality care. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmission and associated 
mortality rate. 
 

18 Dennis., T. 
Mangano 
 (2002) 

Aspirin and 
Mortality from 
Coronary 
Bypass 
Surgery. 

Multinational, 
multi site, 
Prospective study. 
 
Sample size 5065 
CABG patients of 
70 centers from 
17 countries.  
 

In hospital mortality rate 
was 3.2%. 
Early use of Aspirin after 
CABG surgery is safe and 
it is associated with 
reduction of mortality. 
 
 
 

This study provides Level IV evidence for 
theory, practice, and future research. 
The study has broader generalization 
opportunity outside the study population 
and demographics, as it involved 
multinational subjects. 
Despite of limitations associated with data 
and sample size, the strengths of this study 
may include, prospective design, 
multinational and multisite data collection. 
However, including larger sample size may 
strengthen the finding for generalization as 
the study included 7500 variables and 
comparative small sample size to the 
variables.  
Further, the evidence adds to the existing 
theory and informs practice in improving 
quality care involving many nations 
participated in the study. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmission and associated 
mortality rate. 
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19 Anna Louise 

Hawkes, 
M.N., 
Benjamin 
Bidstrup, 
Richard 
Speare 
(2006) 

Outcomes of 
Coronary 
Artery Bypass 
Graft surgery. 

Systematic 
Review 
 
66 studies and 
publications from 
January1966 to 
January 2006 

Outcomes of CABG 
surgery have been 
historically measured. 
Adjustment to CABG is a 
multi-dimensional 
phenomenon, which is not 
fully understood.  
In addition to studying 
mortality and morbidity 
outcomes of CABG 
surgery recent studies have 
focused on investigating 
physical, psychological, 
and social variables, which 
may have impact on 
postoperative adjustment to 
CABG surgery. 
 

Review provides Level I evidence, which 
may have implications to theory, practice, 
and research.  
Review included 66 studies from 
publications from various data sources, 
which may be strength to the review.  
The evidence from this study is relevant to 
the review as it supports the description and 
synthesis of the factors associated with 30 
days readmission and associated mortality 
rate. 
 

20 Adnan 
Celkan M., 
U.H., 
Daglar, B., 
Kazaz, H., 
Hasan, K 
 (2005) 

Readmission 
and mortality 
in patients 
undergoing 
off- pump 
coronary 
artery bypass 
surgery with 
fast - track 
recovery 
protocol 

Prospective 
interventional 
study ( Quasi 
experimental)  
with intervention 
of 
Fast Track 
Recovery 
 
80 consecutive 
patients from a 
single site during 
2002 to 2003.  

90% of the patients were 
extubated within 6hrs. 
Hypertension, 
postoperative stroke, and 
sternal infection were 
predictors of in hospital 
mortality. 
30 days readmission was 
5.6%. 
 
 

This study provides Level III evidence to 
the theory, practice, and research. 
The strengths of this study may be 
attributable to controls employed by design 
including intervention to control the 
extraneous variables, which increases the 
findings’ suitability for generalization to the 
practice. However, adding a control group 
and randomization to the design in 
replication study may strengthen the 
implications of findings to the practice.   
The evidence from this study is relevant to 
the review as it supports the description, 
explanation, and prediction of the factors 
associated with 30 days readmission and 
associated mortality rate. 
 

21 AlWaqfi, 
N., Y. 
Khader, and 
K. Ibrahim 
(2012) 

Coronary 
artery bypass: 
predictors of 
30-day 
operative 
mortality in 
Jordanians. 

Retrospective 
secondary data 
analysis 
 
Sample size 
included 1,046 
consecutive 
patients from a 
single site from 
2005 to 2009. 
 

The 30 day operative 
mortality rate was 5.9%. 
The predictors of mortality 
were age > 65 years, 
female sex, heart failure, 
ejection fraction < 35%, 
prolonged inotropic 
support, mechanical 
ventilation > 12 hours, 
postoperative pneumonia, 
and postoperative stroke.  

This study provides Level IV evidence for 
theory, practice, and future research. 
The study is limited in generalization to the 
study population and demographics. 
Despite of any limitations associated with 
data and design, the strengths of this study 
may include statistically significant and 
clinically relevant findings. The evidence 
adds to the existing theory and informs 
practice in improving quality care. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmission and associated 
mortality rate. 
 

22 Olsen, M.A., 
et al.  
(2008) 
 
 
 

Mortality 
associated 
with 
bloodstream 
infection after 
coronary 

Prospective 
secondary data 
analysis 
 
Sample size 4515 
CABG patients’ 

Blood stream infection is 
associated with CABG 
mortality. It is a significant 
predictor of mortality 
among the healthy patients 
who underwent CABG 

This study provides Level IV evidence for 
theory, practice, and future research. 
The study is limited in generalization to the 
study population and demographics. 
Despite of limitations associated with data 
and design, the strengths of this study may 
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Olsen, M.A., 
et al. 
(2008) 
(continued) 
 

artery bypass 
surgery. 

data from a single 
site from 1996 to 
2004.  

surgery.  include prospective design, statistically 
significant, and clinically relevant findings. 
The evidence adds to the existing theory 
and informs practice in improving quality 
care. 
Further, the study findings have 
implications to the practice associated with 
postoperative infection control among 
CABG patients. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmission and associated 
mortality rate. 
 

23 Connerney, 
I., et al.  
(2001) 

Relation 
between 
depression 
after coronary 
artery bypass 
surgery and 
12-month 
outcome: a 
prospective 
study. 

Prospective 
observational and 
survey design. 
 
1 year follow-up 
of 207 men and 
102 women who 
had CABG 
surgery. 

Five variables had 
significant association with 
postoperative cardiac 
events including female 
gender, living alone, low 
ejection fraction, length of 
hospital stay, and 
depression.  
Depression is an important 
independent risk factor for 
cardiac events after CABG 
surgery. 
 
 

This study provides Level IV evidence for 
theory, practice, and future research. 
The study is limited in generalization to the 
study population and demographics. 
Despite limitations associated with data and 
design, the strengths of this study may 
include prospective design, statistically 
significant, and clinically relevant findings. 
The evidence adds to the existing theory 
and informs practice in improving quality 
care. 
Further, the study findings have 
implications to the practice associated with 
prevention of depression and cardiac events 
among CABG patients. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmission and 1 year follow-up 
of CABG surgery patients. 
 

24 Blumenthal, 
J.A., et al. 
(2003) 

Depression as 
a risk factor 
for mortality 
after coronary 
artery bypass 
surgery. 

Prospective 
longitudinal  
survey design 
 
5 year follow-up 
of 817 CABG 
patients. 

5 year mortality rate was 
15%. 
Depression is an 
independent predictor of 
death after CABG surgery. 
Follow-up monitoring for 
depression may help to 
prevent mortality. 

This study provides Level IV evidence for 
theory, practice, and future research. 
The study is limited in generalization to the 
study population and demographics. 
Despite of limitations associated with data 
and design, the strengths of this study may 
include prospective design, five year 
follow-up, statistically significant, and 
clinically relevant findings. The evidence 
adds to the existing theory and informs 
practice in improving quality care. 
Further, the study findings have 
implications to the practice associated with 
prevention of depression and cardiac events 
among CABG patients. 
The evidence from this study is relevant to 
the review as it supports the description, 
explanation, and prediction of the factors 
associated with 30 days readmission and 
associated mortality rate. 
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25 Villareal, 
R.P., et al. 
(2004) 

Postoperative 
atrial 
fibrillation and 
mortality after 
coronary 
artery bypass 
surgery.  

Comparative 
study case control 
study. Secondary 
data analysis 
using The Texas 
Heart Institute 
Cardiovascular 
Research 
Database from 
January 1993 to 
December 1999. 
 
Sample size of 
994 patients 
(Case) control 
5,481) who 
developed atrial 
fibrillation after 
CABG surgery.  

Postoperative atrial 
fibrillation was associated 
with in –hospital mortality.  
Diagnosing and controlling 
atrial fibrillation following 
surgery by various 
strategies need to be 
further explored.  

Although, this study provides Level IV 
evidence for theory, practice, and future 
research, it has inherent improved control 
within the design having a case matched 
control group.  
The study may be limited in generalization 
to the study population and demographics. 
Despite of limitations associated with data 
and design, the strengths of this study may 
include prospective design, case matched 
control group comparison, statistically 
significant, and clinically relevant findings. 
The evidence adds to the existing theory 
and informs practice in improving quality 
care. 
Further, the study findings have 
implications to the practice associated with 
prevention of postoperative atrial 
fibrillation among CABG patients and 
prevention of mortality. 
The evidence from this study is relevant to 
the review as it supports the description and 
explanation of the factors associated with 
30 days readmission and associated 
mortality rate. 
 

Annapoorna Mary, PhD, RN, CCRN, CNE is an Assistant 
Professor at the University of Memphis in Tennessee.
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Return on Investment for the Use of Nutritional 
Supplements: Barriers to Obtaining Nutritional 

Support for Cancer Patients
Sheryl Riley RN, OCN, CMCN

Summary

Malnutrition is not the first concern of caregivers when faced with the treatment of cancer, yet it goes hand-in-
hand with improving outcomes. Early detection of malnutrition promotes recovery and improves the patient’s 
prognosis. Nutritional screenings should be implemented regularly within the assessment and treatment 
process. Keeping patients as healthy and active as possible during treatment improves treatment tolerance, 
decreases side effects, decreases depression and enhances quality of life. There are tools available, stated 
within the article below, that can easily be integrated into current assessments so that it does not create a burden 
for nurses and is not time consuming for patients.

Key Points

• 60% of patients are never screened for malnutrition risk.
• With up to 85% of all patients with cancer developing clinical malnutrition there are profound negative 

consequences, such as, poorer response to therapy, increased incidence of treatment-related side effects 
and decreased overall survival.

• Barriers to successful outcomes in the treatment of cancer patients point to the lack of education for 
those in the healthcare profession as well as the payors, inadequate tools for healthcare providers to 
assess and manage malnutrition and insufficient sharing of information and outcomes once obtained so 
that all benefit from successes and learn from missteps.

• Nutritional support and supplements are recommend for all patients with certain cancer that oncology 
health care professionals know will lead to weight loss, malnutrition and a decreased in treatment 
tolerance.

IN JULY OF 2015, I WAS ASKED TO SPEAK AT A CONFERENCE 
entitled “Managed Care Nurses and the Clinical and Economical 
Impact of Nutritional Interventions and Patient Outcomes”.  The 
main focus of the conference was disease related malnutrition. 
Over my 20+ years as a clinician I have always prided myself 
on my attention to the value of proper nutrition and exercise for 
all patients independent of age or condition.  Erroneously, I was 
under the impression that most nurse care managers, regardless of 
affiliation or setting, would be of the same mind set. Nutritional 
care is an essential aspect of nursing practice and therefore, we 
are uniquely situated to play a crucial role in early detection and 
screening for malnutrition in patients with cancer.

Upon further research, I was surprised to learn that many 
articles were repeating the same statistic, “60% of patients are 
never screened for malnutrition risk”.  This was very disconcerting 
and a bit of a wake-up call which prompted me to dig deeper in 
an effort to ascertain where the problems lie and what can be 
done to circumvent the sequel caused by this oversight in our 
evaluations.  The knowledge that I had gained about the dearth 
of screening and appropriate tools meant that as a profession we 
would have to work diligently to educate healthcare providers 

and payers, provide appropriate tools and share the outcomes 
so that all involved may benefit.  Further searching found some 
staggering statistics about how the most common comorbidity in 
patients with cancer is malnutrition.  In the study “Assessment 
of Malnutrition and Nutritional Therapy Approaches in Cancer 
Patients” by NB Kumar et al, they sighted that 30-87% of cancer 
patients are diagnosed with malnutrition and out of those, 30-60% 
are diagnosed with protein-calorie malnutrition.  When assessing 
specific patient populations those patients with esophageal cancer 
at rates as high as 80% and those with ovarian cancer the prevalence 
was as high as 67%.  Among all the cancers studied, endometrial 
cancer boasted the least amount of malnutrition at 6%.  For those 
individuals undergoing palliative care, the incidence is quite high 
at 81% and in general, all cancer patients up to 95% report one 
or more GI tract symptoms that contribute to their malnutrition.  
Since malnutrition is such a frequent manifestation of cancer it 
is no surprise that it is a significant contributor to morbidity and 
mortality rates.1 

Furthermore, with up to 85% of all patients with cancer 
developing clinical malnutrition there are profound negative 
consequences, such as, poorer response to therapy, increased 
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incidence of treatment-related side effects and decreased overall 
survival.

 Consequently, it should be given its proper place in assessment 
and treatment of patients with cancer and other catastrophic 
diseases. First step with solving any issue or problem is identifying 
the barriers that stand in the way of successful outcomes.  I have 
identified those barriers to be a lack of education for those in 
the healthcare profession as well as the payors, inadequate tools 
for healthcare providers to assess and manage malnutrition and 
insufficient sharing of information and outcomes once obtained so 
that all benefit from successes and learn from missteps.  Therefore, 
we need to educate care managers on the importance of screening 
every patient and value of early detection. We need to provide 
screening tools to nurses and care managers in hospitals, skilled 
facilities, rehabilitation centers, nursing homes and physician 
practices. Additionally we should:

• Make available to patients and caregivers education and 
tools regarding weight and appetite loss before, during 
and after treatment. 

• Encourage them in self screening and report back to their 
nurse or oncologist regularly. 

• Share with providers the value of good nutrition before, 
during and after treatment, provide screening tools they 
can use in their office and share studies of improved 
patient outcomes with those patients who maintain a 
healthy weight and diet during treatment. 

• Team up with health plans; train and coach onsite care 
managers and pharmacists, give them screening tools that 
they can utilize within their current assessment process 
to identifying risk.  Also, share with them the economic 
burden of patient that loss 5 to 10 percent of their body 
weight before, during and after surgery and treatment. 

• Make available the studies that show an increase in 
surgical complication and increase LOS for those cancer 
patients with poor nutrition.

Assessment for Risk of Malnutrition
Early identification of patients who are malnourished 

or at risk of malnutrition can and will promote recovery and 
improve prognosis.  Being proactive and utilizing screening and 
assessment tools is essential for effective nutritional intervention 
and management of patients with cancer.  Not surprisingly, early 
nutritional intervention is cost effective, and: 

• Reduces complication rates,
• decreases ED visits,
• decreases hospital admission and
• reduces length of hospital stay.

The aim of nutritional screening is to identify people who are 
malnourished or at significant risk of malnutrition. Once a patient 
is identified through screening it is important to make a referral to 
a dietician or specialist in nutrition for a comprehensive nutritional 
assessment. This assessment should include an examination of 
medical, dietary, psychosocial, environment, physical/functional, 
cognitive, anthropometry and biochemical testing.  This will give a 
clearer picture and assist in identifying the etiology of the problem 
and begin to build a plan of care for the patient, family and care 
team.

 It is important that all interventions should be tailored to the 

individual and take into consideration:
• patient’s cancer type, 
• treatment regime, 
• lifestyle, 
• physical and cognitive function, 
• environment, 
• support and
• prognosis.  

The plan must include proactive interventions that support the 
patient and family before the weight loss and malnutrition begin, 
because once the patient loses 5% or more of their overall body 
mass, it is almost impossible to get that weight back.  Wellness, 
nutrition and exercise are not always areas of education and 
discussion with patients while reviewing treatment options, 
medications regimes and side effects, but they need to be.  Keeping 
patients as healthy and active as possible during treatment 
improves treatment tolerance, decreases side effects, decreases 
depression and enhances quality of life. I know this first hand from 
over 20 + years of patient care.  This is the perfect time to complete 
a nutritional risk assessment and introduce the possible use of 
oral nutritional supplements into the patient treatment process.   
Educate the patient and the family right away about the dangers of 
weight loss, decreased activity level, treatment tolerance and side 
effects.  Obtain a baseline weight and functional status so that the 
patient and family have a starting point and can monitor changes.  
Reassess nutritional risk each time the patient comes for treatment 
and or an office visit. Instruct them on what to look for and when 
to call if there are changes. 

Maybe, one of the reasons oncologists, care managers and 
oncology nurses are not assessing for nutritional risk is due to the 
cost to the patient and the family, similarly, knowing that health 
plans fall short in coverage of the oral supplements there is a 
reluctance to add more expense to the patient and their family.  
Regardless, this continues to baffle me for there are ways of getting 
these supplements for patients, mostly through grants, coupons 
and discount programs from the nutritional manufacturers, 
hospital based programs, cancer support organizations and more. 
Moreover, this could be another reason for lack of coverage, health 
plans have identified that cancer patients have incredible support 
though national, regional and local organizations so they feel they 
do not have to step up and cover it.  

Recently, when speaking with a few medical directors, I 
weaved into our conversation the question regarding coverage 
for oral supplements for cancer patients. I find they really do not 
have a good explanation accept to say that they are not hearing a 
great deal of noise from the clinical staff as they have with other 
topics.  Maybe there is not enough push by the clinical staff, care 
managers, pharmacists, dieticians, etc.  Remember the old adage, 
the squeaky wheel gets the oil?  This could be the case, but if care 
managers, nurses and others are not screening for risk up front then 
no one is going to know that it is an issue. Also, if the nurses in the 
plans are not oncology nurses or have not been given the education 
regarding the vital importance of nutritional assessment for cancer 
patients and the down side of poor nutrition, then this could also 
be part of the problem.

Additionally, if you never purchased Ensure, Boost or other 
similar supplements for yourself or family, then you would not 
know how expensive they are and with the cost of cancer treatment, 
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the economy and patients not being able to possibly work during 
treatment, dollars are extremely tight and patients will go without 
before they burden their families with any more costs.  Patients 
many times are deciding between paying their rent/mortgage 
or purchasing their medicines or going for follow up tests or 
laboratory work; there are also co-pays and other out of pocket 
costs that are having a negative effect on the patient’s ability to 
have a positive treatment process.

As stated earlier, I presented “Managed Care Nurses and the 
Clinical and Economical Impact of Nutritional Interventions and 
Patient Outcomes” at the American Association of Managed Care 
Nurses Pre-Conference in Las Vegas, November 2015. There 
were approximately 100 nurse care managers in the room from 
all different types of payers. Before I began, I asked for a show 
of hands as to how many screened for the risk of malnutrition and 
only a handful raised their hands. When pressed as to why they 
were not assessing, most stated they do not have a good tool or 
process.  They wanted something easy that could fit within their 
current assessment tool and did not take too long. I also confirmed 
this by speaking with patients and their families who identified 
their doctor or office staff rarely ask about weight loss, eating, 
diet, etc. To be fair, I do think that many times, the office staff and 
doctors get caught up in the medications, testing and treatment that 
they forget the basics.

In regards to tools, there are many comprehensive but 
simple tools for assessing risk, below are some of the tools most 
commonly utilized.

• Short Nutritional Assessment Questionnaire (SNAQ)
• Malnutrition Screening Tool (MST)
• Malnutrition Universal Screening Tool (MUST) 
• Mini Nutritional Assessment-Short Form (MNA-SF)
• Nutritional status was assessed by Subjective Global      

 Assessment (SGA), Mini Nutritional Assessment (MNA)

These tools can easily be integrated into current assessments 
so that is does not create a burden for nurses and is not time 
consuming for patients.

As previously stated, the implementation of nutritional 
supplements has been associated with improved clinical outcomes; 
patients are able to maintain treatment with less breaks in 
treatment cycle and there is a decrease in weight loss, a decrease 
in the number of hospital admissions and length of stay during 
the treatment course, and a higher tolerance of the planned 
treatment. Nutritional support and supplements are recommended 
for all patients with certain cancers that oncology health care 
professionals know will lead to weight loss, malnutrition and a 
decreased in treatment tolerance.   Cancers such as:

• head and neck, 
• oesophageal,
• colon, 
• esophageal, 
• lung, 
• pancreatic, 
• liver, 
• treatments that affect the ability to eat and 
• chemoradiation.  

These patients should receive a proactive nutritional 
assessment by a specialist, oncology dietitian/nutritionist on initial 

presentation, and appropriate nutritional support and follow-up 
within the multidisciplinary team.2

Abbott laboratories, in my opinion summed it up nicely in 
their recent article published in February 2015.3

Here are the facts: Weight loss of as little as 5% of body weight 
is shown to worsen prognosis. 

Oncology patients who maintain their weight demonstrated 
longer survival rates compared to those with weight loss in a 
variety of cancer types.

• Colon cancer 51% increase survival
• Prostate cancer 48 % increased survival
• Small cell lung cancer 20% increased survival
• Non small cell lung cancer 30% increased survival
• Pancreatic cancer 14% increased survival
• Stomach cancer 33% increased survival

The use of oral supplements has a return on investment for 
all stakeholders, especially the patient who is fighting for quality 
and extension of life but currently there is limited coverage by 
Medicare, Medicaid and commercial health plans. I took the 
time and reviewed approximately 10 different plan documents 
and even though malnutrition and failure to thrive are covered 
diagnosis they have very specific rules for coverage and oral is the 
least covered of all.  If oral is to be covered it must be a special 
formula mix, used as a meal replacement, not a supplement and the 
patient has to have lost more than 10% of their body weight. This 
is outlandish, as we see in the literature once a patient loses 5% of 
their body weight they begin to have poor quality of life, outcomes 
and treatment tolerance. Keeping patients healthy and preventing 
complications should be paramount to health plans. Being healthy 
means we consume less resources and services, which should be a 
good thing (to view most health plan benefit guides for coverage of 
oral nutritional supplements, Google coverage for oral nutritional 
supplements with the name of the plan).

If we can increase screening and early identification, then we 
can increase the requests for nutritional support to providers and 
payers.  That increased volume might be the trigger to obtaining 
some coverage. Right now there are only a handful of healthcare 
professionals and patients requesting coverage but if we can 
increase the volume, turn up the noise then maybe we might be 
able to get their attention.

In closing, the evidence of nutritional assessment, risk 
identification and the use of oral nutritional supplements is 
overwhelming in study after study. In my experience, I can say 
that patients I managed who lost weight early in their disease 
process did much poorer than patients who were able to maintain 
their weight and activity.  As an example, I had 60 year old patient 
with pancreatic cancer who was on a clinical trial and maintained 
his weight through proper nutrition and oral supplements, paid for 
through the generosity of friends, family and local cancer support 
groups. I believe, in my heart of hearts that he lived as long as he 
did and had great quality of life because I began the wellness and 
oral supplements from day of diagnosis and was able to maintain 
his weight, work and activity level.  He never gave up, he lost his 
battle after 2.5 years; he will always be an inspiration to me, like 
so many of my patients. 

 Over the last five to ten years, physicians, nutritional support 
companies, nutritionists, oncology nurses and more have generated 
studies by specific cancer type, compared weight loss survival to 
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non-weight loss survival, documented improved recovery time 
post-GI and other cancer surgeries, demonstrated decrease in 
hospital length of stay, decreased ED visits and improved quality 
of life.

 It is oral supportive nutrition that I am focused on for oncology 
patients because the evidence is overwhelming; patients who 
maintain their weight tolerate treatment better and have improved 
overall outcomes. We need to raise the educational level and 
awareness of this need to all nurses, social workers, navigators, 
advocates, patients and their families.

My hope is that if we can raise the screening level from 60 to 
100% and begin to identify the nutritional needs for our patient 
then maybe we can raise the coverage of oral supplements from 0 
to at least 50% .

I challenge all nurses who work with oncology patients to 
begin the quest, not for us, but for our patients who deserve the 
best we can give. 

Sheryl  A.  Riley,  RN,  OCN,  CMCN  is the Director of 
Clinical Services for Caris Health.

©2016.  Reprinted  with  permission  by Oncology Practice 
Management. April 2016, Vol. 6, No. 4. To learn more, visit www.
oncpracticemanagement.com.

References
1. Assessment of Malnutrition and Nutritional Therapy 

Approaches in Cancer Patients N.B. Kumar, Nutritional 
Management of Cancer Treatment Effects, DOI 10.1007/978-
3-642-27233-2_2, © Springer-Verlag Berlin Heidelberg 2012.

2. Clinical Oncology (2005) 17: 639–645 doi:10.1016/j.
clon.2005.03.015. Nutrition Support Improves Patient 
Outcomes, Treatment Tolerance and Admission Characteristics 
in Oesophageal Cancer.

3. ©2015 Abbott Laboratories 92880/February 2015. Dewys 
WD, Begg C, Lavin PT, et al. Prognostic effect of weight loss 
prior to chemotherapy in cancer patients. Eastern Cooperative 
Oncology Group. The American journal of medicine. Oct 
1980;69(4):491-497.

http://www.namcp.org/cmeonline.htm
http://www.aamcn.org
mailto:keads%40aamcn.org?subject=CNE%20Inquiry


Effect of a Community-Based Nursing Intervention 
on Mortality in Chronically Ill Older Adults: A 

Randomized Controlled Trial
Kenneth D. Coburn, Sherry Marcantonio, Robert Lazansky, Maryellen Keller, and Nancy Davis

Summary

Improving the health of chronically ill older adults is a major challenge facing modern health care systems. A 
community-based nursing intervention developed by Health Quality Partners (HQP) was one of 15 different 
models of care coordination tested in randomized controlled trials within the Medicare Coordinated Care 
Demonstration (MCCD), a national US study. Evaluation of the HQP program began in 2002. The study 
reported here was designed to evaluate the survival impact of the HQP program versus usual care up to five 
years post-enrollment.

Key Points

• The HQP model of community-based nurse care management appeared to reduce all-cause mortality in 
chronically ill older adults. 

• Limitations of the study are that few low-income and non-white individuals were enrolled and 
implementation was in a single geographic region of the US. 

• Additional research to confirm these findings and determine the model’s scalability and generalizability 
is warranted.

INTRODUCTION
Chronically ill older adults have complex patterns of health 

care, frequent hospital readmissions, often receive poor or 
inconsistent quality of care, and account for the majority of 
health care expenditures in the United States.1, 6 Long appreciated 
as the dominant disease burden in upper-income countries, 
noncommunicable chronic disease is now recognized as a major 
global health problem.7, 8

Several leading organizations and experts argue that care 
coordination emphasizing wellness, prevention, and chronic 
disease management is a promising means to increase the 
quality and perhaps reduce the costs of care for chronic illness 
in the elderly.9, 11 Broader testing and use of chronic disease 
management interventions in several countries have resulted in 
reports describing the challenges associated with such efforts, but 
very few have provided evidence of improved long-term health 
outcomes or reduced health care expenditures.12, 22 Positive reports 
that have been published have often come from non-experimental 
evaluations of clinic or practice-based interventions targeting 
a single chronic disease.21, 22 Some researchers believe that 
innovations in nursing-led chronic disease management may help 
address chronic disease in areas of the world with less abundant 
health care resources, such as sub-Saharan Africa.23, 24

Based on research published to date, there is uncertainty about 
whether nurse care management programs have the potential 

to improve the long-term health outcomes of chronically ill 
older adults. In this study we report outcomes of a longitudinal 
community-based nurse care management model on all-cause 
mortality, using a randomized controlled design.

Support for this research came from the Medicare Coordinated 
Care Demonstration (MCCD), a national study in the United States 
administered by the Centers for Medicare and Medicaid Services 
(CMS), which sponsored 15 unique longitudinal, prospective, 
randomized, controlled trials.25 Since 2002, the MCCD has 
independently tested these different, competitively selected, care 
coordination programs in an attempt to identify specific models that 
lower health care costs and improve quality among US Medicare 
beneficiaries (fee for service coverage) with chronic conditions.

Descriptions of the varied programs that participated in 
the MCCD have been published elsewhere by Mathematica 
Policy Research, Inc. (MPR), the contracted evaluator for the 
demonstration.26, 27 The programs selected to participate in 
the MCCD varied in terms of the number and types of chronic 
conditions they targeted. Six programs targeted a single condition, 
three enrolled patients using criteria other than specific diagnoses, 
and six targeted multiple conditions with or without additional 
targeting criteria. The most common primary diagnoses of patients 
enrolled across all programs were heart failure, coronary heart 
disease, and diabetes. The 15 organizations that implemented 
programs in the MCCD were also diverse and included four 
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commercial disease management vendors, three hospitals, three 
academic medical centers, one integrated delivery system, one 
hospice program, one long-term care facility, one retirement 
community, and one health care quality research and development 
organization.

The interventions offered by the programs in the MCCD varied, 
though all programs used care coordinators, which were typically 
registered nurses (only one program used licensed practical 
nurses). Nearly all programs educated patients in order to improve 
medication adherence, diet, exercise, and self-care. Fourteen 
programs sought to coordinate care for patients through a variety 
of mechanisms. Ten programs had timely data on hospitalizations 
and emergency room visits to support interventions related to the 
transitions of care. Fourteen programs relied on patients to provide 
care coordinators with a list of medications they were taking. Four 
programs focused on increasing physicians’ adherence to evidence-
based or guideline-based care. In all programs, both intervention 
and control participants continued to receive traditional Medicare 
coverage, with an additional fixed negotiated fee per participant per 
month paid to the programs for each intervention participant. The 
impact of the various programs tested in the MCCD on medical 
expenditures, quality of care, and health service utilization has 
previously been reported.27, 29

The program described in the current study was designed and 
implemented by Health Quality Partners (HQP), (http://www.hqp.
org), a not-for-profit health care quality research and development 
organization, and one of the programs participating in the MCCD. 
Some findings from the current study were previously included 
in a report to the US Congress, in which a 25% reduction in all-
cause mortality among intervention participants compared to usual 
care participants was observed for the HQP program.29 The current 
study was undertaken to more thoroughly evaluate the program’s 
effect on mortality up to 5 years following enrollment.

METHODS
Methods and Findings

HQP enrolled 1,736 adults aged 65 and over, with one or more 
eligible chronic conditions (coronary artery disease, heart failure, 
diabetes, asthma, hypertension, or hyperlipidemia) during the 
first six years of the study. The intervention group (n = 873) was 
offered a comprehensive, integrated, and tightly managed system 
of care coordination, disease management, and preventive services 
provided by community-based nurse care managers working 
collaboratively with primary care providers. The control group 
(n = 863) received usual care. Overall, a 25% lower relative risk of 
death (hazard ratio [HR] 0.75 [95% CI 0.57–1.00], p = 0.047) was 
observed among intervention participants with 86 (9.9%) deaths 
in the intervention group and 111 (12.9%) deaths in the control 
group during a mean follow-up of 4.2 years. When covariates for 
sex, age group, primary diagnosis, perceived health, number of 
medications taken, hospital stays in the past 6 months, and tobacco 
use were included, the adjusted HR was 0.73 (95% CI 0.55–0.98, 
p = 0.033). Subgroup analyses did not demonstrate statistically 
significant interaction effects for any subgroup. No suspected 
program-related adverse events were identified.

The study protocol (Text S1) and CONSORT checklist (Text 
S2) are provided as supporting information. Though nested 
within the larger MCCD, this study’s design and execution were 
undertaken by the authors independently of CMS or MPR. The 

national and HQP program-specific evaluation plans designed by 
MPR for the MCCD have previously been reported.30, 31

Participants
All participants randomized into the HQP program from the 

start of the MCCD in April 2002 through March 2008 are included 
in this study. Traditional, fee for service Medicare beneficiaries 
with Parts A (hospitals, skilled nursing facility, hospice, home 
health care) and B (physician services, outpatient care, home health 
services) insurance coverage, residing in eastern Pennsylvania, 65 
years of age and older, with heart failure, coronary heart disease, 
asthma, diabetes, hypertension, or hyperlipidemia, and receiving 
care at a primary care practice agreeing to work with the HQP 
program, were eligible to participate in this study. No minimum 
prior health care utilization or hospitalization was required for 
eligibility. Exclusion criteria included dementia, end-stage renal 
disease, schizophrenia, active cancer (except skin) in the prior 5 
years, life expectancy less than 6 mo, and current or imminent 
residence in a long-term care facility. Individuals at very low 
risk for future health complications based on a pre-enrollment 
assessment were also excluded from the study. In September 2006, 
a protocol change made a pre-enrollment assessment of low risk 
an additional exclusion criterion, because interim evaluations 
indicated that control group participants in this stratum were 
not utilizing enough health care services to allow for a sufficient 
realization of savings in the intervention group to offset program 
costs.

In the US, Medicare is provided in two basic forms: (1) fee for 
service coverage (traditional Medicare), funded and administered 
by the federal government, and (2) managed care coverage 
(Medicare Advantage), funded by the federal government, but 
sold and administered by private health plans. In areas of the 
country where insurers offer Medicare Advantage plans, Medicare 
beneficiaries can choose between these two types of coverage. 
Medicare Advantage plan members often have financial incentives 
to use providers within networks recognized by the health plan, 
and such plans may provide various forms of care coordination 
or chronic disease management services. By contrast, traditional 
Medicare beneficiaries can choose to receive their care from any 
participating Medicare provider and can switch providers at any 
time without financial penalties. Traditional Medicare, to date, 
lacks significant care coordination or chronic disease management 
benefits. All the participants in the current study were beneficiaries 
receiving traditional US Medicare.

Potential study subjects were referred to the study from 
participating primary care practices. Practices were assisted to 
utilize administrative billing data to identify Medicare beneficiaries 
that might be eligible for the study based on ICD9 diagnosis codes, 
age, and insurance information. Primary care providers reviewed 
the patient list generated from billing data queries and selected 
patients to refer to the study. Outreach to potentially eligible 
patients was undertaken by HQP by way of a mailed letter of 
introduction and follow-up phone calls inviting referred patients 
to learn more about the study.

Developing a Network of Participating Primary Care Practices
A network of primary care practices was developed by 

meeting with and describing the HQP program and the MCCD 
to hospitals, physician-hospital organizations, independent 
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physiciansassociations, and individual practices. The basic 
requirements of practices agreeing to participate include: (1) 
responding to communications about their patients initiated by 
the nurse care managers on an as needed basis, (2) making the 
office medical records available to the nurse care managers and 
chart auditors, and (3) assisting in case-finding potentially eligible 
individuals on their patient panels, using billing system reports or 
extracts, or other mutually agreed to processes. The program was 
designed and promoted as easy to use and free of burdens related 
to: paperwork, recurring authorizations or pre-certifications, 
routine case reviews, or administrative tasks.

Practices were encouraged to “test drive” the program by 
initially referring a small number or select set of patients meeting 
eligibility criteria. Offices were not required to sign a contract or 
commit to a minimum length of participation and there were no 
financial transactions involved. It was explained to offices that by 
virtue of the randomization process roughly half of their referred 
and randomized patients would be assigned to the control (usual 
care) group and half to the intervention group; underscoring that 
half of all patients from their practice that participated would 
not receive any extra services. Business Associate agreements 
committing HQP to safeguard the privacy and confidentiality of 
the personal health information provided by the practices were 
executed.

During the time period of this study, 93 primary care practices 
in and around the 1,800 square miles, four-county service area 
of eastern Pennsylvania (Bucks, Montgomery, Lehigh, and 
Northampton) agreed to participate. Patients of these practices 
received most of their acute care services from seven hospitals 
owned by six different health systems. Most practices solicited 
(greater than 80%) agreed to participate except for those affiliated 
with two hospital-owned, multi-practice networks (one operating 
as a Preferred Provider Organization) that declined to participate, 
citing their desire to: (1) implement and manage their own care 
coordination programs to enhance their ability to negotiate with 
health plans, and (2) maintain more direct control over such 
programs.

Participating practices varied widely in terms of size (most 
had four or fewer primary care providers), use of electronic 
records, and organizational affiliation (most were independent). 
In the past few years, an increasing number of practices have 
implemented some form of the patient-centered medical home 
(PCMH); designed to support primary care physicians to improve 
the proactive coordination and tracking of patient care, typically 
involving the use of information systems, disease registries, 
and care team models. There have been no observed barriers, 
operational difficulties, or decreased interest in collaborating with 
the HQP program as the result of offices adopting the PCMH.

Ethics
CMS administered the overall conduct of the MCCD. 

As previously reported, “The Secretary of Health and Human 
Services, acting through the CMS, determined that the overall 
demonstration and evaluation met all criteria in both the Common 
Rule and National Institutes of Health’s Exemption Number 5 for 
exemption from institutional review board review for research and 
demonstration projects on public benefit and service programs.”27 
All participants provided written informed consent prior to study 
enrollment. HQP separately sought and received approval of the 

Institutional Review Board of Doylestown Hospital (Doylestown, 
Pennsylvania, US) for the present study.

Classification Prior to Randomization
After providing consent, but prior to study randomization, 

each participant was classified using two different schema: primary 
diagnosis and risk stratum. The nurse care management supervisor 
made the determination of the primary diagnosis. For participants 
with only one of the chronic health conditions required for study 
eligibility, that condition was considered the primary diagnosis. 
For participants having more than one qualifying diagnosis, the 
condition judged most likely to precipitate a future hospitalization, 
on the basis of the participant’s clinical measures, self-management 
skills, disease-specific symptoms, and hospital utilization in the 
prior 6 months, was chosen as the primary diagnosis.

Eligible participants were also classified into discrete 
categorical risk strata.31 The first step in the algorithm HQP used 
to determine risk strata, is an assessment of geriatric-related risks 
using the Sutter Health Questionnaire (used with permission, 
Cheryl Phillips).32, 33 A number of domains are covered in this 
questionnaire including: self-rated health, number of medications 
taken, change in weight, falls, health care utilization in prior 6 
months, living arrangement, care giver status, activities of daily 
living, instrumental activities of daily living, ancillary health care 
services used, physical activity level/mobility, chronic illnesses, 
depression, and tobacco use. Individuals scoring at or above 
a level 3 on the Sutter instrument were defined as the high-risk 
stratum for this study. Individuals scoring below this breakpoint on 
the Sutter tool received a second, disease-specific risk assessment 
developed by HQP, which was used to classify participants into 
one of three additional risk strata: moderate, low, and very low. 
Individuals in the very low risk stratum were excluded from study 
participation from the outset, and those in the low-risk stratum 
were also excluded beginning in September 2006.

In the course of administering the pre-randomization Sutter 
Health Questionnaire a numeric risk score (total score) was also 
calculated. This score was used to augment the outcomes analysis 
in this study by creating risk subgroups according to total score 
tertiles: lower, middle, and upper, defined by total scores of <15, 
15–35, and >35, respectively.

Intervention
Participants randomized into the control group received 

the usual care afforded to traditional Medicare beneficiaries 
and following notification of their study group assignment, had 
no further contact with HQP. Participants randomized into the 
intervention group were provided the HQP model of community-
based nurse care management. This model was previously 
described in a report by the MCCD contracted evaluators.31 The 
HQP program was developed over several years in multiple care 
delivery settings and incorporated a broad portfolio of evidence-
based preventive and care management interventions delivered 
longitudinally by nurse care managers in collaboration with 
local health care and social service providers. A detailed listing 
of the elements of this intervention is provided as a supplemental 
table. Nurse care managers used a database developed by HQP 
to track their activities and participant contacts as well as key 
assessments and clinical data on participants. Additional paper-
based documentation and assessment tools were organized and 
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maintained in participant chart records. All intervention group 
participants received additional assessments to identify their 
physical, functional, cognitive, psychological, behavioral, social, 
and environmental needs. Participants determined to be in the 
high-risk stratum, on pre-randomization assessment, received 
a comprehensive, in-home geriatric assessment involving 15 
specified elements, including: physical assessment (HQP), Index 
of Independence in Activities of Daily Living (Katz), Mini-Mental 
State Exam (Folstein), Clock Drawing Test (Heinik et al.), Geriatric 
Depression Screen-Short Form (Sheikh and Yesavage), Nutritional 
Risk Assessment – Nutrition Screening Initiative (NSI), violence 
screening (HQP), alcohol abuse screening using the CAGE 
Questionnaire (Ewing), behavioral and caregiver assessment, 
home environment safety checklist, Numeric Pain Scale (Jacox), 
sleep, incontinence, assessment of immunizations and preventive 
screenings, and psychosocial support needs (HQP).

Regardless of enrollment risk strata assignment, however, 
the nurse care manager developed an individualized plan for each 
participant. Three factors were used to establish priorities for this 
plan: (1) the participant’s self-articulated primary concerns and 
unmet needs, (2) findings from risk assessments and evaluations 
(initial and repeated), and (3) the participant’s motivational 
readiness. Though a structured instrument was not used to assess 
an individual’s motivational readiness, care managers were 
trained to recognize stages of readiness for change and to apply 
interventions appropriate to each stage using the Transtheoretical 
Model of Behavior Change (Prochaska and DiClemente).

Interventions typically incorporated into an individualized 
plan included: education, symptom monitoring, medication 
reconciliation and counseling for adherence, and help identifying, 
arranging, and monitoring community health and social service 
referrals. Group interventions such as curriculum-based education; 
structured lifestyle and behavior change programs for weight 
loss; weight loss maintenance; exercise classes for improving 
strength and increasing physical activity; and a balance and 
mobility program for fall prevention were also provided directly 
to participants by the nurse care managers. Nurses collaborated 
with the participants’ primary care physicians and specialists on 
an as needed basis to help participants achieve target clinical goals 
and receive appropriate and timely preventive care according to 
guidelines. Collaboration also allowed early identification of new 
or worsening conditions or symptoms, and facilitation of timely 
medical interventions in an effort to prevent disease exacerbation, 
hospital admissions, and unnecessary use of the emergency 
department.

The nurse care managers were community based and, 
depending on the size of a practice’s patient panel, served patients 
from multiple primary care practices. Participant encounters 
consisted of in-person visits, group sessions, and telephone 

contacts. In-person encounters occurred in the participants’ homes, 
physicians’ offices, and other accessible community settings, such 
as HQP’s offices, hospitals, community centers, libraries, and 
faith-based organizations. Contact frequency was determined by 
participant need with a minimum standard of a monthly contact. 
On average, participants received 17.4 total contacts per year 
during the period included in the current study. More than half of 
all contacts were made in-person either as one-to-one meetings 
or as group classes. Individualized intervention plans were 
continuously updated to match the dynamic needs of participants 
and their caregivers. Once enrolled into the program, intervention 
participants received services until they died, moved out of the 
area, requested disenrollment, had a change in insurance coverage 
making them ineligible for the demonstration, or were placed in a 
care environment in which the nurse care manager felt they were 
unable to significantly add to the effectiveness of care (e.g., hospice 
placement). Once fully trained, each care manager served 85 to 
110 participants depending on caseload complexity, geographic 
distribution, experience, and phase of study recruitment.

In 2007, a protocol of intensified follow-up was added for 
participants transitioning home or to another level of care upon 
discharge from hospital. The protocol established guidelines by 
which nurses provided timely coordination and communication 
with hospital and post-hospital care providers. The goals were 
to ensure well informed, safe, and expeditious discharge plans, 
perform timely patient follow-through on discharge instructions, 
reconcile medications, and identify and address any errors, 
omissions, or contraindications in order to prevent readmissions 
and other serious adverse events.

Program implementation and reliability were supported by 
careful nurse selection and recruitment practices, pre-service 
training, ongoing coaching and supervision, structured protocols, 
explicit operating procedures, clearly articulated performance 
standards, and a system of data management and statistical process 
control analysis and reporting to support organizational decision 
making. A further description of the management elements 
of this model is provided as a supplemental table. This set of 
management practices has been described as “core implementation 
components”.34 Program improvement efforts were ongoing and 
continuous and resulted in numerous refinements to the program 
over the course of its implementation within the MCCD.

Objectives
The main objective of this study was to determine whether 

HQP’s model of community-based care management, as 
implemented in the MCCD, is associated with a reduction in 
all-cause mortality overall and within subgroups of risk strata 
and primary diagnoses. Another objective was to determine 
whether there was an intervention-associated reduction in all-

Table 1: Outcomes and subgroup analyses specified in the study protocol.
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cause mortality within subgroups defined by tertiles of a numeric 
risk score obtained on intake assessment using the Sutter Health 
Questionnaire. The main reasons to explore treatment effect 
within these subgroups included: (1) refine future program 
eligibility criteria to direct resources to those that benefit most 
from the intervention, and (2) permit comparison of impacts on 
health outcomes to financial outcomes using similar or identical 
subgroups used by MPR and CMS in their separate and independent 
financial analyses. It was hypothesized that participants classified 
as belonging to one or more high-risk subgroups were more likely 
to demonstrate an intervention-associated reduction in mortality 
over the follow-up period of this study. The pre-specified and post 
hoc analyses of the study are summarized in Table 1.

Outcomes: Pre-specified
The primary outcome of this study was the risk of death from 

any cause among intervention participants compared to control 
participants overall and within subgroups defined by risk strata and 
primary diagnosis. Vital status as of March 31, 2009 was assessed 
for all participants. The data source used to establish death was the 
online Social Security Death Master File (SSDMF) (http://www.
ssdmf.com). Social security numbers obtained from participants 
following informed consent and prior to randomization were used 
to check vital status in the SSDMF.

Outcomes: Specified Post Hoc
Analyzing deaths within subgroups defined by tertiles 

based on the numeric risk score obtained from the Sutter Health 
Questionnaire was not pre-specified in the study plan. After the 
study began, but before analysis commenced, this outcome was 
added. On the basis of random samples, we estimated an overall 
error rate of 3%–5% in the assignment of participant risk stratum. 
This rate was due to mistaken Sutter level determinations resulting 
from the manual tallying of risk scores and variation in the optional 
use of “flags” (specific question responses defined in the Sutter 
Questionnaire), which can, if four or more are present, result in 
increasing the Sutter level by one level. The numeric risk score of 
the Sutter Health Questionnaire when calculated retrospectively 
by computer using questionnaire data fields was more reliable.

The risk score derived from the Sutter Questionnaire is 
obtained in the first step of a multi-step process required for final 
risk stratum assignment. The risk score is a numeric variable (range 
in our data: 1–136, mean 29). The use of a computer calculated 
risk score alone, if predictive of outcomes, could offer a more 
streamlined, reliable, and efficient method of risk classification, 
potentially improving future program operations.

Sample Size
The original minimum enrollment recommendation for MCCD 

study sites (686 in total; 343 participants each for treatment and 
control groups) made by MPR as part of their sample size estimation 
was based on the expected impact of effective interventions on 
hospitalization as described in MPR’s study plan for the MCCD.30 
These original sample size calculations were not based on 
estimated impacts on mortality. Given the actual number of overall 
participants in this study (1,736), the observed probability of death 
in the control group (0.129), and the observed unadjusted hazard 
ratio (0.75), with alpha set at 0.05, this study is estimated to have a 
power of 58% for analysis of overall mortality risk using the Cox 

proportional hazard method. Similarly calculated power estimates 
for subgroups were lower, with the exception of the upper risk 
tertile (power = 67%) and coronary heart disease (power = 77%) 
subgroups.

Randomization and Blinding
The study was conducted as a parallel group, randomized, 

controlled trial. Randomization took place at the individual 
participant level within each of the risk strata determined by 
HQP prior to enrollment (high, moderate, and low) using a secure 
website managed by MPR. Participants were randomized on a 1:1 
(intervention: control) basis. All randomization was done offsite 
by MPR per a protocol established by them and approved by CMS 
using randomly generated, concealed 4-digit “strings” of treatment-
control assignments. By excluding strings of all treatment or all 
control assignments runs of more than six consecutive assignments 
to any group were prevented. The random assignment result was 
available to the program site via the website almost immediately. 
For practical reasons, study group assignment was not blinded.

Statistical Methods
All participants randomized into the trial from its start in April 

2002 through March 2008 are included in the outcome analysis 
according to their original study group assignment. The primary 
outcome (vital status) on all randomized participants (regardless 
of early program discontinuation) was collected and analyzed 
through March 31, 2009. The observation period available for each 
individual participant ran from his or her date of randomization 
through March 31, 2009 or the completion of a full 5 years of 
observation (whichever occurred first). Discontinuation from 
study participation occurring before observation endpoints were 
reached, for any reason including lost to follow-up, was not a 
reason for exclusion from the outcome analysis.

Mortality over time was plotted using the Kaplan-Meier 
method with p-values calculated using the log-rank test. The 
Cox proportional hazard method was used to calculate hazard 
ratios. Covariates selected for inclusion in Cox regression models 
had a significant association with the risk of death in univariate 
analysis and a recognized association with mortality (sex, age 
group, primary diagnosis, perceived health rating, number of 
medications taken, hospital stays in the past 6 months) or failed 
to reach significance in univariate analysis, but are widely 
acknowledged to have a strong association with death (tobacco 
use). The proportional hazard assumptions for Cox regression 
models were tested using Schoenfeld residuals and no violations 
were identified (all p-values ≥0.05). Subgroup analyses include 
significance testing of interaction effects using likelihood ratio 
testing to compare proportional hazards models with a subgroup-
treatment interaction term to one without.

Comparison of categorical data was performed using Fisher 
exact test. Comparison of continuous data was performed using the 
Student’s test when data was normally distributed or Wilcoxon’s 
rank sum method when data significantly departed from a normal 
distribution. All values for p were calculated using two-sided tests. 
Statistical tests were performed using Stata/MP 10.1 for Macintosh 
(http://www.stata.com).

RESULTS
Participant Recruitment and Flow
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Of all patients referred (n = 9,362), sufficient data to attempt 
assessing study eligibility were available on 88% (n = 8,224). The 
CONSORT flow of participants through allocation, follow-up, 
and analysis is represented in Figure 1. Overall, 43% (1,736) of 
individuals confirmed to be eligible and living within the program 
service area agreed to participate in this study. Of the 2,265 (57%) 
eligible participants declining to participate, reasons for refusal 
were captured on 2,134 (94%). These are summarized in Table 2. 
The number of participants randomized into the study by year is 
presented in Table 3.

Of participants randomized to the intervention group, 151 

(17%) prematurely ceased receiving the intervention before 
reaching an observation endpoint or experiencing an outcome 
event (death). The most frequent reason for early withdrawal from 
the intervention was a change in health care insurance coverage 
(n = 82). Eighty-five participants in the control group also had a 
change in health care insurance coverage. In most cases, these 
changes resulted from individuals opting to enroll in a private health 
insurance administered Medicare plan (Medicare Advantage). The 
median time from enrollment to program discontinuation for any 
reason for intervention and control participants was 557 and 560 
days, respectively. All of these participants are included in the 

Figure 1: CONSORT flow diagram.
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Table 2: Reasons eligible individuals declined study participation, 
n = 2,265

Table 3: Study enrollment by year

outcome analyses.
The mean follow-up for both control and intervention groups 

was 4.2 years. In this study, 815 (47%) participants reached the 
5-year observation endpoint (alive) and 731 (42%) participants 
reached the March 31, 2009 endpoint (alive). Altogether, 197 
(11%) died prior to reaching these endpoints.

Baseline Data
Baseline characteristics for all participants and those 

belonging to the subgroups of high-risk stratum, upper risk tertile, 
and primary diagnosis of coronary heart disease are presented in 
Table 4. Overall, among the study population the mean age was 75 
years, 61% were female, 31% lived alone, 17% rated their health 
as fair or poor, 14% said they were depressed in the prior 3 months, 
and 22% reported a fall in the prior year. Participants in the high-
risk stratum subgroup had an average age of 78 years, 73% were 
female, 67% lived alone, and 40% rated their health as fair or poor, 
35% were depressed in the prior 3 months, and 40% had fallen 
in the prior year. By contrast, participants in the coronary heart 
disease subgroup were less likely to be women (39%) and less 
likely to live alone (27%). Baseline characteristics of intervention 
and control participants are shown in Table 5.

Mortality Analyses
Overall, 86 (9.9%) intervention participants and 111 (12.9%) 

control participants died during the study period, representing a 
25% lower relative risk of death (unadjusted hazard ratio [HR] 
0.75 [95% CI 0.57–1.00], p = 0.047) among the intervention group. 
When covariates for sex, age group, primary diagnosis, perceived 
health, number of medications taken, hospital stays in the past 6 
mo, and tobacco use were included in the model, the adjusted HR 
was 0.73 (95% CI, 0.55–0.98), p = 0.033.

The number and percentages of deaths, graphical 

representation of the unadjusted and adjusted hazard ratios, and 
the p-values from tests of subgroup-treatment interaction overall, 
and for all subgroups are provided in Figure 2. Subgroup analyses 
did not demonstrate statistically significant interaction effects for 
any subgroup. A Kaplan-Meier plot and log rank test comparing 
intervention and control groups overall is shown in Figure 3.

There was a 100% match between deaths known to nurse care 
managers in the intervention group and deaths identified in the 
Social Security Death Master File (SSDMF).

Adverse Events
No known program-related adverse events were identified.

DISCUSSION
Main Findings

This study provides evidence that the model of community-
based nurse care management tested is associated with a reduction in 
all-cause mortality among chronically ill older adults participating 
in fee for service Medicare in the US. The strengths of the study 
include: a randomized controlled trial design (with randomization 
at the individual participant level), model implementation in 
collaboration with a broad array of primary care providers across a 
sizeable geographic region, a long follow-up period, and use of the 
intention-to-treat method of analysis.

In the setting of small sample sizes and low statistical power, 
the subgroup analyses are best viewed as exploratory. There is 
a suggestion that participants in the upper risk tertile and those 
with a diagnosis of coronary heart disease may experience a 
greater survival benefit from the program. The lack of statistically 
significant subgroup-treatment interaction, however, indicates the 
need for caution when interpreting apparent differences between 
subgroups. The study helped confirm the feasibility of collecting 
self-reported information for intake risk assessment to identify 
subgroups that may be more likely to benefit from this intervention.

The finding of an increased hazard ratio for intervention 
participants in the asthma subgroup was unexpected and corresponds 
to a total subgroup size of 81 (intervention and controls) with only 
three control and five intervention deaths. Retrospective reviews of 
HQP chart records for the five intervention participants who died 
revealed: one died of multiple myeloma while receiving hospice 
care, one of unknown causes during sleep, one of complications 
apparently arising from a hospital misadventure resulting in acute 
renal failure and sepsis, one of severe chronic obstructive lung 
disease while receiving hospice care, and one died more than a year 
after discontinuing participation in the HQP program following a 
change in health insurance coverage. Given the small subgroup 
size and event counts, Kaplan-Meier plot pattern (not shown), log 
rank test p-value of 0.472, and the findings noted on chart review, 
we believe there is little evidence of a program-related association 
or mechanism for an increased risk of death among intervention 
participants within the asthma subgroup.

Limitations
CMS did not make any claims data available to HQP for program 

operations, performance improvement, or research purposes and 
did not permit HQP to have any contact with control participants 
following randomization. HQP’s MCCD-related funding consisted 
of a per participant per month fee for care coordination services 
with no additional support for research activities associated with 
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Table 4: Baseline characteristics of participants overall and selected subgroups.
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the demonstration. Given these limitations, the authors could not 
directly analyze differences in medical expenditures or health care 
service utilization between treatment and control groups, though 
these analyses have been previously reported by others.28, 29

Evaluating the impact of care coordination models on mortality 
was not the primary objective of the MCCD, and the sample size 
for this study overall and for most subgroups was smaller than 
optimal for this purpose. A small sample size increases the risk of 
failing to identify a true difference in survival between treatment 
and control groups when one actually exists (a type II error), but 
small subgroups also increase statistical volatility such that small 
numbers of events or small differences in regression covariates can 
have an exaggerated effect on results. A likely case in point was 
the unexpected finding of an increased HR among intervention 
participants in the asthma subgroup.

The study focused on one unique model of community-
based care management in a single geographic region of the US. 
Participants in this study were predominantly white and only a 
small proportion was believed to be economically poor (though 
socioeconomic, racial, and ethnic data were not collected in 
this study). Testing the generalizability of this model among 
more racially, ethnically, culturally, and economically diverse 
populations and in other geographic regions is an important 
research imperative. Until such research is undertaken, it will 
be impossible to know to what extent the demographic profile 
of participants in the current study was a determinant of the 
effectiveness of the model.

Interpretation
The current study provides the strongest evidence to date 

that a model of community-based nurse care management can 
reduce the mortality rate for chronically ill older adults. The 
study also supports the broader concept that, at least under 
some circumstances, nurses playing a more intensive role in the 
longitudinal care of chronically ill older adults can improve the 
long-term health outcome of this population. This point had not 
been well established in previous research. A few studies from 
Europe, of smaller size and shorter duration than the study reported 
here, are associated with a survival advantage among older adults 
receiving various types of home visits by nurses.35-38 To date, 
most studies of care coordination models in the US, including 
those applying the chronic care model, focusing on primary care 
redesign, medical homes, or transitions of care, have either not 
reported mortality as a separate outcome or have demonstrated 
no impact on mortality.39-53 Two studies from the US that did not 
randomize individual participants and had other methodological 
limitations have reported improved survival for recipients of nurse 
care management provided within primary care settings.54, 55

In reports by the CMS-contracted evaluators of the MCCD, the 
impact of the HQP model of community-based care management 
on health expenditures and health service utilization varied by 
pre-randomization risk, defined either by the risk stratification 
method used in the current study or by a combination of diagnoses 
and health service utilization. With all enrollees included (low, 
moderate, and high risk), no statistical difference in medical 
expenditures or health service utilization between the intervention 
and usual care groups has been observed.28, 29 When analysis is 
restricted to the subgroup of the high risk stratum (as defined in 
the current study) intervention participants were reported to have 

Table 5. Baseline characteristics of participants by study group
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29% fewer hospitalizations and 20% lower expenditures than 
individuals assigned to usual care (27, pages 614–615). Among 
a subgroup of participants with heart failure, coronary heart 
disease or chronic obstructive pulmonary disease, and at least 
one hospitalization in the prior year, the intervention group had 
39% fewer hospitalizations, 37% fewer emergency room visits, a 
36% decrease in total Part A and Part B Medicare expenditures 
and a net savings to Medicare (after HQP program fees) of $397 
per participant per month.29 As a result of these findings, starting 
October 2010, with continued CMS support, eligibility for this 
study was changed and HQP began prospectively enrolling higher-
risk beneficiaries—individuals with a history of heart failure, 
coronary heart disease, chronic obstructive pulmonary disease, or 
diabetes, and at least one hospitalization (for any reason) in the 
year prior to study randomization.

Favorable impacts on health service utilization and 
expenditures among higher risk participants and reduced overall 
mortality suggest that this model of community-based nurse 
care management works by reducing avoidable complications 
that increase both the use of acute health care services and the 
risk of death. This may have been accomplished, in large part, 
by supporting participants to better adhere to physician-initiated 
treatment plans concordant with evidence-based guidelines. Nurse 
care managers also prompted primary care providers whenever 
“clinical inertia” or deviations in treatment plans prevented 
participants from achieving guideline defined goals.56

Apart from being an important health outcome in its own right, 
improved survival, when driven, as in this case, by a preventive 
intervention, is very likely accompanied by other important 
improvements in health, functional status, and quality of life, though 
these have not been measured over the long-term in the MCCD. To 

assess the full value of this model, future research should include 
longitudinal measures of self-rated health, functional status, 
and quality of life. As one example, the HQP program includes 
interventions related to advance directives education and advanced 
care planning, but to date, there has been no published analysis 
comparing intervention and usual care participants with respect 
to expenditures for skilled nursing facility, hospice, or end-of-life 
care.

The HQP model of community-based care management 
has been tested on a regional scale in a health care delivery 
environment typical of much of the US for over 9 y and found to 
be compatible with and complementary to the work that primary 
care practices are increasingly engaged in to develop a patient-
centered medical home. The current study also provides evidence 
that it is feasible to implement this program in collaboration with 
small, independent primary care practices. Office practices with 
five or fewer physicians accounted for about 73% of primary care 
practices in the US in 2003–2004 (with 46% of practices consisting 
of only one or two physicians).57 Smaller practices have been 
reported to be less likely to use patient-centered medical home 
processes indicating that effective chronic disease management 
interventions through office-based efforts alone may be especially 
challenging for such practices.58

Forty-three percent of eligible individuals contacted agreed to 
participate in this study and 57% declined. Future experimental 
research must recognize and adequately accommodate the cost 
and time required to case-find and enroll sufficient numbers of 
participants into studies of this kind. Non-experimental evaluations 
of replication or scalability efforts, not requiring randomization 
or informed consent, would likely see greater rates of enrollment 
among those eligible. Analysis of the variation in enrollment rates 

Figure 2: Subgroup analyses
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between sites could potentially offer insights into how best to 
optimize engagement and enrollment of eligible individuals. Use 
of aggregated health care data, if available, would greatly improve 
the efficiency and effectiveness of case-finding and participant 
recruitment.

It is not known whether the model used in the current study 
would be effective in other countries having different demographic 
profiles, socioeconomic conditions, health care insurance, or health 
care delivery systems. The model’s attributes of being community-
based, requiring relatively modest start-up capital, and its use of 
nurses, may make it an approach worth testing in some global 
health settings. The program as implemented in this study utilized 
collaboration with primary care physicians therefore locations with 
reduced availability or access to primary care services could see 
diminished effectiveness. In some areas, shortages of nurses with 
sufficient training or experience may preclude implementation of 
the program. Whether other types of health workers can be trained 
to substitute for nurses in this model is unclear, but the current 
study used highly experienced nurses as care managers and the use 
of alternative providers may not yield similar results.

In light of the many care coordination and disease 
management models that have failed to demonstrate comparable 
improvements in health outcomes, it seems likely that a degree 
of fidelity to model design and implementation will be necessary 
for reproducible effectiveness. Efforts to maintain such program 
fidelity may conflict with the need for local adaptations to allow 
implementation in a new environment. The authors believe that 
core elements contributing to this program’s effectiveness include: 
(1) delivering a broad set of services that match the preventive 
health needs of the targeted population, (2) frequent longitudinal 
in-person contacts with participants, (3) collaboration with primary 
care providers, and (4) training, management, and performance 
monitoring capabilities.

The program of community-based care management tested in 
the current study appears to be a valuable addition to the primary 
care of appropriately selected chronically ill older adults. Efforts 

to more broadly test the adaptability, scalability, and 
generalizability of this model seem warranted. Future 
progress in this area will, like many innovations 
in biomedical science and public health, probably 
require multiple, well-designed, longitudinal trials.
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TRENDING ONLINE

A Nurse’s Intuition: Filling the Gaps Technology Can’t 
Julie Mills, RNC

AS PREVALENT AND USEFUL AS TECHNOLOGY IS IN 
healthcare today, there are still areas and issues technology can’t 
effectively enhance, solve or replace. Each patient is unique, 
and comes with his or her own set of symptoms, pain points and 
responses, which can’t always be deciphered by even the most 
state-of-the-art technology.

I’ve been a registered nurse with a specialty in perinatal care 
for 14 years, and I’ve learned that nurses in particular play an 
irreplaceable role in getting to the heart of clinical nuances that 
are ever present in healthcare. Since we’re often the caregivers 
who have the most connection with our patients from end-to-end, 
we bring unique insight in viewing the patient holistically – which 
makes our perspectives and instinctive judgments important as it 
relates to patient care, and difficult for any machine to replicate.

As critical thinkers with a deeply grounded knowledge in 
providing care, nurses have the ability to take the various aspects 
of care and form a conclusion that technology may not be able 
to see. For instance, there are advances in technology that play 
a large role in the accuracy of patient observation; however, the 
observations from patient interactions made by nurses can share 
an equal amount of valuable information. This kind of thing can’t 
always be replicated by predictive analytics, sensors, monitors, 
etc. While protocols may dictate how I administer a medication, 
every patient is uniquely different in his response. The science of 

executing a protocol is not enough. In the art of nursing, nurses 
must evaluate the dynamic response of the patient and make slight 
adjustments that lead to the desired outcome–this is not something 
that is taught in a textbook or that can be ordered in the EHR.

As another example, if a patient has lab work done and the 
report is flagged as critical, it may go through the steps of an 
established protocol whereby notifications are made the appropriate 
physicians, regardless of context. A nurse who is familiar with 
the patient’s full history in this case, however, would be able to 
review the report differently by evaluating the context and then 
sharing that information as needed. By looking at the big picture, 
it could be determined this response is normal due to the specific 
treatment or condition – a judgment that could save valuable time 
and resources.

When caring for patients, there will always be a place for a 
nurse’s judgment. That human interaction is extremely important. 
While some might call this instinct nurse’s intuition, it’s a skill 
that continues to be valuable in the midst of all the technology that 
is coming into play. Combining nurse’s intuition with innovative 
technology is essential to providing safe, efficient, cost-effective 
patient care. Nursing truly is a work of art.  

 
©2016.  Reprinted with permission from PerfectServe®. May 5, 
2016. To learn more, visit www.theconnectedclinician.com.
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Why Authorization Requests Get Denied  
Merry Axelrod, LVN

I’VE BEEN A NURSE FOR 33 YEARS AND A CASE 
Manager specializing in California Workers’ Compensation cases 
for a little over 15 years. I have worked in both Utilization Review 
(UR) and telephonic Case Management for various Medical 
Management companies.

One thing I’ve learned is Utilization Management is completely 
different than telephonic Case Management. This is a point not 
always realized by doctor’s offices, or even patients themselves. 
After all, a nurse is a nurse, right?

The type and amount of differences do vary, but a couple of 
huge variances are: the amount of time you have to spend on a 
case, and the speed at which you have to move it along, per state 
requirements.

Telephonic Case Managers get to take their time, to make calls 
and listen to recommendations. Their role is to advocate for the 
patient, so they rarely have to (or are even allowed to) authorize 
a treatment or medication. They definitely can’t deny or modify 
anything, at least not here in California.

By contrast, Utilization Review nurses, like myself, work at a 
frantic pace. We have only 5 days to get a determination made from 
a large workload of requests that the doctor sends for approval. The 
requests range from (but are not limited to) additional occupational 
therapy, medications, surgeries, and pool therapy. Additionally, the 
UR nurse rarely has any interactions with the patient, so only the 
provided documentation comes into consideration.

Which brings us to the topic of the day: Why do requests for 
treatments get denied by Utilization Review nurses? The most 
frustrating thing for UR nurses, and the reason most things get 
denied is because the request is simply not including enough 
information to review. It is not because we sit on thrones and enjoy 
deciding a patient’s fate by determining he or she doesn’t need 
something. The Utilization Management nurse just doesn’t have 
that luxury of time to wait for more information – by law a decision 
must be made quickly. And since we don’t get to physically see the 
patient, only the information sent with the request can be reviewed 
for medical necessity.

Another reason requests get denied is lack of communication 
with the peer reviewer. Most of the peer-reviewed cases I’ve seen 
are approved and certified, if the physician reviewer is able to talk 
to the doctor and gather enough information to review. This is 
essentially the same issue that I identified above: the amount of 
information provided is key. In fact, most of the time, if there is 
enough information (and it is legible) I can certify the request at 
my level and it never even has to go to the peer for review.

What do I mean by sending critical information? It is 
important to include MRI (Magnetic Resonance Imaging) or 

EMG (Electromyography) reports, any other telemetry or testing 
results, as well as the latest MD report. When requesting continued 
treatment, documentation of progress is also important. For 
example, reports of any functional improvement from the last 6 
acupuncture treatments would be necessary if asking for additional 
sessions. Consider that the amount and types of therapy the patient 
has already completed gives everyone involved in the case a better 
idea of where the patient is in their plan of care. The bottom line 
is that at the time of the review, the UR nurse simply doesn’t have 
enough time to call the MD office, ask for missing information, 
then wait for hours (or days) for a response.

Finally, state and national guidelines for authorized care (such 
as InterQual or Milliman) are always a consideration. These are 
strictly adhered to by any doctors and the nurses involved in the 
Utilization Review process. So remember, if there is not enough 
information with the request and it doesn’t meet established 
guidelines, then there is no other choice but to deny it.

In the end, I know it’s difficult for the patient to understand any 
of this when they see a big DENIED on that letter in their mailbox 
for something as simple as the injection they were hoping would 
take away their back pain. I hope some of these insights from the 
front lines of Utilization Management can shed some light on the 
issues, and maybe even inspire providers and their staff to send all 
of the information we need to help them provide the treatments 
their patients need.

Merry Axelrod, LVN has over 30 years of nursing experience, 
with 15 years of experience in California Workers’ Compensation, 
Utilization Review, and Telephonic Case Management.

* Disclaimer: Utilization Review Nurses’ duties may vary from 
state to state. Not all Utilization Review Nurses deny authorization 
requests.
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www.multibriefs.com/briefs/namcp2

Herbal remedies improve early 
menopause symptoms

AA new study finds that 
plant-based supplements can 
offer some relief for menopausal 
symptoms. More than half of 
menopausal women experience 
hot flashes. Though prescription 
hormone therapy effectively 
treats this symptom, many treats this symptom, many 
women, who worry about possi-
ble negative health...

Why vitamins and other 
'dietary supplements' can 
contain anything

In a historic meeting inIn a historic meeting in Aspen, 
Colorado, the past six commis-
sioners of the U.S. Food and 
Drug Administration gathered to 
critique the agency in charge of 
ensuring the safety of what we 
put into and on our bodies. At a 
time when $3...time when $3...

Teens turning to risky 
supplements to enhance looks

Many teens are turning to riskMany teens are turning to risky, 
unregulated supplements to 
boost their looks, warns a lead-
ing group of U.S. pediatricians. 
These products — including pro-
tein powders, steroids and diet 
pills — are often useless at best, 
toxic at worst, said the American 
Academy...

www.multibriefs.com/briefs/gbemti

WHO: Coffee may protect 
against cancer

An influential panel of experts An influential panel of experts 
convened by the World Health 
Organization concluded that reg-
ularly drinking coffee could help 
protect against some types of 
cancer, a decision that followed 
decades of research pointing to 
the beveragethe beverage’s many health ben-
efits. The announcement...

Your genes may stay alive 
after you die

Could our genes continue thrivCould our genes continue thriv-
ing even though we have passed 
on? A new animal study sug-
gests that genes continue to 
work up to 48 hours after death. 
The study, from the University of 
Washington, looked at mRNA 
levels in zebra fish and mice 
after they died, and compared 
them...

Genetic testing for cancer risk 
is on the rise but is it smart?

At the upcoming meeting of the At the upcoming meeting of the 
American Society of Clinical On-
cologists, more than 150 presen-
tations are planned on recent dis-
coveries about how genes may 
predict cancer. The presenters 
range from health research lumi
naries like the Mayo...

Visit www.multibriefs.com/briefs/namcp to view these articles and to subscribe to the 
weekly eNews.
Your guide to the FDA's new 
Nutrition Facts label

It's no secret that America's 
pants are ripping at the seams. 
A recent CDC study found the 
rate of obesity...

NASA technology applied in 
breast cancer study

Getting spacecraft ready for Getting spacecraft ready for 
launch may have more to do with 
medical research than you think. 
For a new study on microbes that 
may be associated with a history 
of breast cancer, researchers at 
NASA's Jet Propulsion Laborato-
rry, Pasadena, California, em-
ployed the same sequencing...

Prognostic factor indicates 
risk of cancer recurrence fol-
lowing radical prostatectomy

Slightly more than 10 percent of 
all patients who undergo suc-
cessful surgery for prostate 
cancer have an elevated risk of 
tumor recurrence afterwards — 
especially as metastases. Under 
the microscope, it is possible to...
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Congratulations to the Newly
Certified Managed Care Nurses (CMCNs)!

Rhodielita Adaya-Katimbang, RN, BSN, CMCN
Praxedes Agaloos, RN, BSN, CMCN
Bebelyn M. Ante, RN, BSN, CMCN
Shannon Arthur-Rorie, SSYBC, MPS, MPH, LPN, CMCN
Denise Ash, BSN, RN, CMCN
Shelley N. Averette, LPN, CMCN
Daniyel Bezaury, LPN, CMCN
Bobbi Boone, RN, CMCN
Corazon C. Brondial, RN, BSN, CMCN
Charles Bryan, RN, ASN, CMCN
Shannon Burchett, RN, CMCN
Cheri A. Bussert, RN, CMCN
Kathleen B. Callan, RN, BSN, ACM, CMCN
Patricia A. Cheney, RN, BSN, CHC, CMCN
Laurel M. Chiaramonte, RN, MSN, ACNS-BC, CMCN
Amy E. Closson, BSN, RN, CMCN
Judith Coeling, RNC-NIC, CMCN
Martha J. Cole, LPN, CMCN
Yolanda Coleman, RN, CMCN
Susan K. Colwell, LPN, CMCN
Veronica L. Cope-Visco, RN, BSN, CMCN
Susan A. Correia, RN, CPHM, CMCN
Monica S. Crews, MSN, RN, CMCN
Cathy Crews, RN
Rebecca L. Deel, RN, BSN, CMCN
Mary Ellen Deeves, RN, CMCN
Joan Dela Pena, RN, BSN, CMCN
Tammy L. Denman-Bell, RN, CMCN
Rebecca DePaulitte, RN, CMCN
Samiah T. Dixon, LPN, CMCN
Dana Dobrow-Curtis, RN, CMCN
Robin V. Dockery, RN, MEd, CMCN
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Susan L. D’Urso, RN, CMCN
Phyllis J. Edwards, BSN, CMCN
Sue A. Emmons, RN, CMCN
Charlotte Etienne, RN, CMCN
Joanne Fecke, BSN, RN, CMCN
Lenora J. Fisher, RN, CMCN
Kori A. Foster, LVN, CMCN
Tonya Frank, RN, CMCN
Nichol Fuller, RN, BSN, CMCN
Frances Gardner, RN, CMCN
Jennifer Gebbie, RN, CMCN
Amy Goins, RN, CMCN
Ana M. Gongora, LPN, CMCN

Gwenn C. Gordon, RN, CMCN
Vickie Gyden, RN, CMCN
Allison W. Halphen, RN, CMCN
Alesha Hardin, RN, BSN, CMCN
Jennifer Harlow, RN, CMCN
Lori Hernandez-Brown, LPN, CMCN
Jasmin Bianca Holder, RN, CCM, CMCN
Melissas S. Holloway, BSN, RN. CCM, CMCN
Nicole R. Hullender, RN, BSN, MSN, CMCN
Maureen M. Hurton, MSN, RN, CCM, CMCN
Tracey Hutton, RN, CMCN
Anne Invernale, RN, BSN, CMCN
Ctesias Jackson, LPN, CMCN
Wanja K. James, RN, CMCN
Julie Jennings, RN, CMCN
Divina Johnson, BSN, RN, CMCN
Leslye K. Jones, RN, BSN, CMCN
Cynthia H. Kee, RN, BSN, CMCN
Patricia F. Klingensmith, RN, CCDS, CMCN
Lillyn S. Kornspan, LPN, CMCN
Elizabeth A. Lampman, RN, BSN, CMCN
Jonda Leser, LPN, CMCN
Christine M. Leyva, RN, CMCN
Jocelyn S. Maningding, RN, BSN, CMCN
Jacqueline C. Marshall, RN, CCM, CMCN
Heather B. Mayville, RN, CMCN
Connie J. McQuirt, RN, CMCN
Pamela A. Morris, RN, CCM, MBA, CMCN
Joseph P. Napalan, Jr, CMCN
Dana L. Neumann, LVN, CMCN
Amy Nickley, RN, CMCN
Catherine L. Nowak, RN, BSN, CCM, CMCN
Melissa Oliveri, LPN, CMCN
Charlene I. O’Neill, RN, BSN, BEd, CMCN
Kimberly Ortiz, LPN, CMCN
Kelly C. Owen, RN, BSN, CMCN
Dennice Primo, LPN, CMCN
Teresa P. Rabang, BSN, RN, CMCN
Judith Rego, PHS, CCDS, RN, CMCN
Jennifer Reminder, RN, CMCN
Matthew P. Ritterbeck, LPN, CMCN
Lisa Ross-Jones, RN, BSN, CCM, CMCN
Jamie L. Rought, LPN, CMCN
Marie S. Rubey, RN, CMCN
Nerlyne Saint Charles, RN, CMCN
Julie Sandiford, LPN, CMCN
Laura Saylor, BSN, RN, CMCN
Rebecca E. Schaffer, ADN, CMCN
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convened by the World Health 
Organization concluded that reg-
ularly drinking coffee could help 
protect against some types of 
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decades of research pointing to 
the beveragethe beverage’s many health ben-
efits. The announcement...

Your genes may stay alive 
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Could our genes continue thrivCould our genes continue thriv-
ing even though we have passed 
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gests that genes continue to 
work up to 48 hours after death. 
The study, from the University of 
Washington, looked at mRNA 
levels in zebra fish and mice 
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them...
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breast cancer study

Getting spacecraft ready for Getting spacecraft ready for 
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medical research than you think. 
For a new study on microbes that 
may be associated with a history 
of breast cancer, researchers at 
NASA's Jet Propulsion Laborato-
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Prognostic factor indicates 
risk of cancer recurrence fol-
lowing radical prostatectomy

Slightly more than 10 percent of 
all patients who undergo suc-
cessful surgery for prostate 
cancer have an elevated risk of 
tumor recurrence afterwards — 
especially as metastases. Under 
the microscope, it is possible to...
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Welcome New AAMCN Members!
Ma. Viviene Advincula  
Ashley Alford, RN, Knox Community Hospital
Charesse Allen, AMERIGROUP Community Care
Nicole Anderson, Cigna
Dina Anderson, Cigna
Paula Anderson, LPN, LHC Group
Lisa Angel, University of North Georgia
Georgene Aranowski, Lee Memorial Health System
Janet Armstrong, LPN, LHC Group
Diane Aspey, RN, LHC Group
Rebecca Bari, Cigna
Andrea Barron, Family HealthNetwork
Fantamafaye Bell, LVN, Cigna
Martha Benner, Optum
Angela Bennett, Anthem
Carolyn Bettis  
Tracey Bischoff, United Healthcare
Kulucia Blount, RN, LHC Group
Cheryl Bond, Department of Veterans Affairs
Michael Brakel, VHA-NCHCS
Nicole Brickhouse, Anthem
Debra Brown, Davita-Health Care Partners
Holly Bryant, LPN, LHC Group
Terrevia Buck, AltaMed Health Services
Jessica Bullard, RN, LHC Group
Ellen Butash, RN, Signallamp Health
Charmaine Butcher, BSN, Palmetto GBA
Deborah Cannon, Southeastern Regional Medical Center

Nicole Carmiche, RN, JSA Healthcare
Shannon Cathcart, RN, Wuesthoff Health Systems
Linda Cheeley, Anthem
Tammy Chickanis, Amerigroup
Rosalind Clark, Amerigroup
Bambi Marie Clark, LHC Group
Kimberly Colston, Cigna
Christina Coons, BSN  
Charity Cooper, RN, LHC Group
Miriam Cosey
Varina Coton, RN, United Healthcare
Mary Crow, RN, LHC Group
Patricia Crowe, MDwise
Jo Ann Davis, WellCare
Misty Davis, United Healthcare
Michelle Dawson, RN, Symetra
Lori Dickens, Cigna
Suzanne Dickey, Anthem
Monica Dillon, RN LHC Group
Rebecca Dobbins Anthem
Nanci Dobson, RN, Signallamp Health
Gynelle Dubuc, JSA Healthcare
April Dunbar, Anthem
Linda J. Duschl, Lee Memorial Health System
Amber Eaton, Cigna
Karen English, Optum-United Healthcare
Daniel Esker
Karyn Farmer, Lee Memorial Health System

Congratulations to the New
CMCNs (Continued)
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Michelle Deborah Schermerhorn, LPN, CMCN
Donna Sharpless, RN, CCM, CMCN
Maria Reina Siazon, RN, MSN, CMCN
April W. Smith, RN, BSN, CMCN
Bonita B. Smith, RN, CMCN
Cheryl Smith-McAllister, RN, MSN, CCM, CMCN
Kimberly Snowden, RN, CMCN
Ellen Snyder, BSN, RN, CMCN
Heather Snyder, RN, BSN, CMCN
Karen S. Soileau, RN, CMCN
Aline M. St Amour, RN, BSN, CCM, CMCN
Anne Stuart, RN, CMCN
Ami Terzick, RN, CMCN
Mary Anne Theiss, RN, MS, JD, PhD, CMCN
Holly H. Thompson, RN, BSN, CMCN

Cynthia P. Thompson, RN, CMCN
Jessica Vanderpool, RN, CMCN
Leila Elena G. Ventar, RN, CMCN
Grace Miranda Villena, RN, BSN, CMCN
Victoria Warner, LPN, CMCN
Jeremy Washburn, RN, CMCN
Cristina W. Wheat, BBA, RN, BSN, CMCN
Denise Wilkerson, RN, CMCN
Ja’Mesas J. Williams, LPN, CMCN
Susan Williams, LPN, CMCN
Marie F. Williams, RN, CPHM, CMCN
Melinda Wilson, RN, CMCN
George H. Wiltshire, LVN, CMCN
Pamela Wingard, BSN, RN, CMCN
Evelyn A. Yago, RN, CMCN
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Chantelle Fekete, Blue Cross Blue Shield of Louisiana
Kassandra Fitzgerald, Willis Knighton
Sarah Flagler
Margaret Flynn, Neighborhood Health Plan
Breanne Fontanilla, Anthem
Allison Ford, Blue Cross Blue Shield of Louisiana
Tamara George, MSN, Optum
Bruce Gibson, Blue Cross Blue Shield of Louisiana
Nicolette Girardi, Humana
Andrew Goldberg Signallamp Health
Jane Goodeve, MSN, United Healthcare
Jess Gray 
Tamara Grindheim, Cornerstone Support Services
Janice Guidry, LHC Group
Pamela Guiles, Tristar Managed Care
Susan Gurian, United Healthcare
Kay Hahn, RDH, Office of Dr Thomas Connor, MD
Kelly Hall, Aetna
Tammy Hall, Cigna
Cynthia Hall, Lee Memorial Hospital
Michelle Hamilton, Managed Health Services
Melissa Hamm, BSN, RN, CCM, Affinity Health Plan
Kimberly Hamric, RN, LHC Group
Sonya Harrell, PO Box 667
Cynthia Hatten, RN, LHC Group
Tamesha Hawthorne, Anthem
Debra Hayden  
Donna Hayward, RN, Lee Memorial Health System
Linda Horvath, RN, Signallamp Health
Tamica Howard, LHC Group
Kelsey Ingram, Rasmussen College
Wanda Jackson, Texas Childrens Health Plan
Mary Jackson, RN, LHC Group
Lyn Johnson, Molina Healthcare
Lea Ann Jones, LPN, LHC Group
Shantel Jones, LPN, LHC Group
Lorie Kelley, LPN, LHC Group
Cheryl Kester, Veteran Affairs
Amy Kordish, LPN, Signallamp Health
Sarah Kynard, RN, LHC Group
Hilaree Landry, LHC Group
Pamela Laroche, Cigna
Sheryl Lassiter, RN, Palmetto GBA
Ma. Sheila Lazo, Scripps Healthcare
Tami Leone, Lee Memorial Health System
Lori Lindow, RN, MSN, Parrish Medical Center
Jeanne Luzzi, RN, BSN, Cigna
Kathryn Maceyko, Ritner Medical Associates
Ann Maratellos, Health Net Federal Services
Delita Marshall  

Nancy Martell, Centene
Yarien Martinez, Essentia Health
Leilani Mattei, Humana
Peggy McArthur, Amerigroup
Miriam McDermott, RN, Signallamp Health
Denise McDowell, MSN, McDowell Medical Legal

Consulting, LLC
Elisa McMillan, PEHP
Deborah McQuillen, Speare Memorial Hospital
Darlene Menard, LHC Group
Amy Miller, Navihealth
Sarah Miner, RN, LHC Group
Theresa Mitchell, Cigna
Sighle Mleziva, Humana
Margaret Modeste
Mindy Hebert Montet, LHC Group
Elizabeth Montgomery, LHC Group
Constance Moore, Amerihealth Caritas Health Plan
Beth Moore, RN, Lee Memorial Health System
Summer Morris, RN, LHC Group
Karen Suzie Moyer, LPN, LHC Group
Erin Mullen, Priority Health
Wendy Mullens, Christus Health
Kelly Nastasi, RN, LHC Group
Dana Neumann, LVN, CMCN, Nexus Medical Consulting
Christina Nguyen, Lone Star Circle of Care
Jennifer Nicastro, RN, Signallamp Health
Deana Nicely, Lee Memorial Health System
Susan Nighbert, RN, LHC Group
Joan G. Norse, LHC Group
Sandra O’Connor, RN, Signallamp Health
Lindsey Oliveri, RN, Signallamp Health
GeVonne O’Neil, Sunshine Health
Edna Opong-Mensah, RN, Brown & Toland Medical Group
Gale F. Pardy-Leff, RN, Health Net Federal Services
Amy Partner, Holston Valley Medical Center
Paulin Hannah Paul, RN  
Heather Pearson, LPN, LHC Group
Lisa Perry, Guthrie Health
Brenda Phillips, RN, LHC Group
Mia Pickett, CCI
Jennifer Pigg, RN, LHC Group
Christopher Pilgreen, RN, LHC Group
Margaret Powell, Amerigroup
Ashley Price, United Healthcare
Melissa Puckett, United Healthcare
Tanya Purkey, Care Source
Paula Redmond, Cigna
Teresa Reed, RN, LHC Group
Susan Reuter, RN, Cigna

Welcome New AAMCN Members (Continued)
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Cindia J. Reyes, LPN, JSA Healthcare
Iraida Reyes, RN, Lee Memorial Health System
Jean Beth Ricciardella, Lee Memorial Health System
Rajani Riguad, RN, Anthem
Joellen Ring, Humana
Lloyda Rose-Baxter, MSN, ARNP
Gloria Jean Ross, Salina Regional Health Center
Cynthia Rychlec  
Meryl Ryder, RN, LHC Group
Irene B. Schexnaildre, LHC Group
Kari Schmitz, MBA, PA-C, CardioDx
Ann Scott, Hoag Medical Group
Linda Selzer, Anthem
Charles Shea, Cal Optima
Kathy Sheehan, RN, Palmetto GBA
Caroline Sims, Columbus Regional Health
Tashiba Slater, Anthem
Kathleen Sliney, Blue Cross Blue Shield of Massachusetts
Diana Smith
Selena Smith  
Leah Smith, RN, LHC Group
Robin Smith, RN, LHC Group
Angela Smith-Jordan, American University
Lisa Spangenberg, RN, Signallamp Health
Deborah Stanutz, Humana
Staci Leigh Stephens, LHC Group
Marceah Stephenson-Samuel, United Healthcare

Dean Stokes, RN LHC Group
Jane Suder, JSConsulting
Mary Swann, RN, Lee Memorial Health System
Mary Clare Swarts, Signallamp Health
Rebecca Tarr, Humana
Deidre Thibodeaux, RN, LHC Group
Joyce Thomas, MSN, University Hospital Case Medical Center
Teresa Toth, Guardian Elder Care
Deborah Unversaw, SIHO Insurance Services
Anzhelika Uvaydova, Aetna
Michelle Lynn Van Fleet, LHC Group
Dailah Varner, Cigna
Mindy Vickers, LPN, LHC Group
Flor Villalobos, Anthem/Wellpoint
Georgie Vinet, LPN, LHC Group
Elizabeth Viteri, RN, Vitas
Karen von Bergen, Lee Memorial Health System
Christie Waldrep, RN, Lee Memorial Health System
Barbara Walker, Humana
Valerie Watkins, Anthem
Christina Wehunt, United Health Group/Optum
Loretta A. White, RN, Anthem
Corina Wilkin, HSHS
Kim Wilkinson, FCH
Michael Williams, Dignity Health
Debra Wilson, RN, LHC Group
Angela Young, Project Live
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Welcome New AAMCN Members (Continued)

AAMCN Would Like to Recognize Our Corporate Partners:

Actief Case Management, Inc.
CareNational
CareSource
CEAgent
Centre for Neuro Skills®
CardioDx®
DexComTM, Inc.
Eisai, Inc.
Foundation Medicine, Inc.
Gilead Sciences, Inc.

Hill-Rom
Home Instead Senior Care®
Medicaid Matters Talk Show
Morgan Consulting Resources, Inc.
Novocure
NextLevel Health Partners
Purdue Pharma L.P.
SeniorBridge®
TandemTM Diabetes Care
Uroplasty, Inc.
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