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THE DEVELOPMENT OF A SYSTEMATIC DISCHARGE PLANNING PROCESS
FOR THE CARE OF COPD PATIENTS IN A SMALL URBAN COMMUNITY
HOSPITAL
MICHELE A. BARTON-VERDI
ABSTRACT
Background: Several attempts have been made to examine factors that influence

30-day readmissions in a hospital setting to ensure that inpatient care is accompanied by
an effective post-discharge plan that can decrease 30-day readmissions to guide hospitals
to use practices that increase hospitals ‘quality implications (Shah et al., 2015; Kripalani
et al., 2007; Rinne et al., 2017, Jenks, Williams and Coleman, 2009, Shah, Press,
Husingh-Scheetz & White, 2016; Sickler et al., 2015; Pruitt, 2018; Hansen et al., 2013;
Simmering et al., 2016; Alper, O’Malley, & Greenwald, 2019). Purpose: To determine
the role of post-discharge care in 30-day readmissions along with the typical clinical
outcomes identified, we examined a small urban hospital population and the patient
characteristics in each post-discharge care setting (HSC, HHC, LTAC, and SNF).
Patients and Methods: A retrospective study was conducted in patients with COPD
hospitalizations using the data from a small urban community hospital from 2014 to
2019, n=1,008. Results: Home health care was identified as having the highest
readmission rate in this small urban community hospital using a test of proportions. The
weighted variables from a researcher-developed covariate scoring table were analyzed
using a Chi-square analysis. The findings provided a reference framework for a
systemized discharged planning process according to how the variables/groups were

scored.
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LIST OF DEFINITIONS
Ambulatory — individual is able to walk about and not be bedridden (Meriam Webster,
2019)
Comorbidity — existing simultaneously with and usually independently of another
medical Condition (Meriam Webster, 2019)
Continuum of Care — “a concept involving a system that guides and tracks patients over
time through a comprehensive array of health services spanning all levels and intensity of
care. Covers the delivery of healthcare over a period and may refer to care provided from
birth to end of life” (Centers for Medicare & Medicaid Services (CMS), 2019).
Discharge — to relieve of a charge, load, or burden (Meriam Webster, 2019)
Exacerbation — to make more violent, bitter, or severe (Meriam Webster, 2019)
Health literacy — “the ability to read, understand and act on health care information” (US
Department of Health and Human Services, 2000).
Home Bound — “You need the help of another person or medical equipment such as
crutches, a walker, or a wheelchair to leave your home, or your doctor believes that your
health or illness could get worse if you leave your home, and it is difficult for you to
leave your home and you typically cannot do so” (Centers for Medicare & Medicaid
Services (CMS), 2019).
Hypercapnia/ Hypercarbia — having an abnormally high concentration of carbon
dioxide in the blood (Meriam Webster, 2019)
Hypoxemia - having low oxygen content in the blood (Meriam Webster, 2019)

Hypoxia — having low oxygen supply in the bodily tissues (Meriam Webster, 2019)
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Index Admission — “the admission with a principal diagnosis of a specified condition
that meets the inclusion and exclusion criteria for the measure (Centers for Medicare &
Medicaid Services” (CMS), 2019).

Multimorbidity — the presence of multiple chronic conditions (Zulman et al., 2013).
Overdiagnosis — the diagnosis of a condition or disease more often than it is present
(Meriam Webster, 2019)

Post-Acute Care — “includes rehabilitation or palliative services that beneficiaries
receive after, or some cases, instead of, a stay in an acute care hospital. Depending on
the intensity of care the patient requires, treatment may include a stay in a facility,
ongoing outpatient therapy, or care provided at home (Centers for Medicare & Medicaid
Services” (CMS), 2019).

Post-discharge Care — care occurring after discharge from a hospital (Centers for
Medicare & Medicaid Services, 2019).

Purulent — consisting of, containing, or discharging pus (Meriam Webster, 2019)
Readmission — a second or subsequent admission (Meriam Webster, 2019)

Underdiagnosis — to diagnose (a condition or disease) less often than it is present.
(Meriam Webster, 2019
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CHAPTER 1
INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is currently the fourth leading
cause of death in the United States and is close to becoming the third leading cause of
death (Centers for Disease Control and Prevention, 2018). Approximately seventy
percent of the 24 million with a COPD diagnosis are under the age of 65. COPD resulted
in almost $50 billion in indirect/direct costs in 2016 (Guarascio, Ray, Finch & Self,
2017). Itis estimated that as much as 60% or more of patients with respiratory symptoms
readmit within 30 days back to the hospital and were not initially diagnosed with COPD,
especially with the mild to moderate classification (Diab et al., 2018). There is also a
high occurrence of overdiagnosis because of patients diagnosed with COPD based on
symptoms and rather than a measurement of how well their lungs work (Diab et al.,
2018). Nationally, for those patients diagnosed with COPD, 22.8% are readmitted to the
hospital within 30 days of their indexed admission and this is associated with significant
health care expenditures (Shah et al., 2015). The literature identifies that 10 to 55% of
readmissions for an acute exacerbation of COPD may be prevented (Centers for Disease

Control and Prevention, 2021).



Post-acute care/post-discharge care providers (home health care agencies, skilled
nursing facilities, long-term acute care hospitals, and pulmonary rehabilitation) provide
the opportunity to recover and rehabilitate after an acute care hospital stay. Premature
discharge or release to an environment that is not capable of meeting the patient’s
medical needs may result in hospital readmissions within 30-days (Alper, O’Malley &
Greenwald, 2019).

Ensuring that an engaging post-discharge care plan accompanies inpatient care
can decrease excess healthcare use and increase quality implications for hospitals. Table
1.1 defines the most frequently used care settings that patients may be referred to upon
discharge. Based on the patient’s needs, effective discharge planning provides the
continuity of care between the healthcare facility and the community. It has been
described as the critical link (Kangovi & Grande, 2014). The discharge plan’s goal is to
reduce hospital length of stay and unplanned readmission to the hospital and also to
advance the coordination of services following discharge from a hospital (Naylor &

Keating, 2008).






Physician’s office at SUCH. Any patient who is admitted to the hospital in respiratory
distress and/or has shortness of breath, cough and sputum is normally given the basic
COPD management regimen and then reevaluated to determine if they will be discharged
from the emergency room or admitted to the hospital. Upon admission to the internal
medicine floor or the intensive care unit (ICU) the admitting physician has 24 hours to
visit the patient and decide what medications need to be started and perform a medication
reconciliation of the medications a patient is taking at home, and to determine if those
medications need to continue or temporarily stopped. Upon discharge medications will be
reconciled and it will then be determined which medications will be restarted or added to
their home regimen (Wolfe, 2020).

The management of a patient with COPD depends on the background of the
physician and their familiarity with the patient. Currently there are order sets at SUCH
depending on how the patient’s diagnosis is documented. The order sets are clinical
decision support tools that help the physicians prescribe the appropriate treatment for
COPD, including applicable medications and the recommended dosages from evidence-
based guidelines for COPD. Currently, there is not a systematic process that would alert
the case management team or discharge administrator to aid in the early preparation or
care transition process that would notify healthcare workers that an individual could be at
high risk for readmission with certain identifiable factors (Wolfe, 2020).

Discharge assistance for COPD patients is crucial to minimize the impact of
future readmissions (Kripalani et al., 2007). Identifying the best alternatives in post-
discharge care for patients based on severity of the disease can give a patient the option to

go home and care for themselves, which is referred to home with self-care (HSC), or be



referred to a suggested post-discharge care (HHC, SNF, or LTAC). A patient may be
provided the option of having home health care (HHC) receiving rehabilitation services
(occupational/physical therapy and nursing care) in their home. Some patients with more
severe COPD may be sent to a skilled nursing facility (SNF) or a long-term acute care
facility (LTAC) (Foster et al., 2007). After patients are discharged from inpatient care
(HHC, SNF or LTAC) they can be referred to a supervised exercise training program that
includes health education, breathing techniques, and specific instructions for the patient’s
self-management to prevent future relapses (Johnston & Grimmer-Sommers, 2010).
Rationale and Significance

The issue that inspired this project was the high incidence of patients discharged
from the hospital with a COPD diagnosis readmitted back to the hospital within 30 days
more in different discharge care dispositions. Without the proper classification of the
severity of COPD, assessment, and health status measurement, and facilitation of early
mobilization of post-discharge care, hospitals may not use the best available options that
are in the best interest of each individual COPD case, and patients may readmit back to
the hospital within 30 days (Burge & Wedzicha, 2003).

With COPD approaching the third leading cause of death globally, the estimated
cost for treatment is $7,100 per patient a year in the United States (Portillo et al., 2018).
The cost of a readmission of COPD within 30-days is approximately can be significantly
higher than the initial stay costing $9,000 to $12,000 on average (Press, Konetzka &
White, 2018). The risk of readmission for COPD within 30 days is over 22%. Thereis a
55% mortality rate and 44% rehospitalization risk within 5 years of hospital discharge

(McGhan et al., 2007). The risk of rehospitalization within 30-days of COPD patients



increases with the number of comorbidities, previous hospitalizations, ethnicity, diabetes
and hypertension (McGhan et al., 2007).

The quality-of-care is lacking in many aspects of patient care of those with
COPD. The Centers of Medicare and Medicaid instituted penalties for 30-day
readmissions in October 2014 as part of the Hospital Readmission Reduction Program
(HRRP) (Centers for Medicare & Medicaid Services (CMS), 2018). Some of the risk
factors that are not adjusted for with the accountability of the CMS system include: race,
socioeconomic status, health related quality of life, cognitive impairment, severity of
illness, health literacy, caregiver support and access to care (Feemster & Au, 2014).
There is not an adjustment in penalties for those hospitals caring for disadvantaged
patients (Shah et al., 2015). For those institutions with fewer resources, they are not held
to a different standard. Hospitals that care for the sickest and poorest patients are at the
most risk for penalties. Teaching hospitals in urban areas that provide care to those with
complex medical problems are most likely to have HRRP penalizations (Shah et al .,
2015).

There have not been any published programs that are evidenced based to reduce
30-day hospital readmissions with COPD patients that have been proven to be effective
(Rinne et al., 2017). The events and circumstances that could potentially predict 30-day
readmissions take place outside the hospital environment especially with those that have
severe illnesses and with the socioeconomically disadvantaged populations which lack
social support or primary care (Joynt & Jha, 2013).

One factor mentioned with the concern for HRRP is that hospitals want to avoid

penalties so they are shifting care to outside resource settings to discharge quicker rather



than providing high quality care (Shah et al., 2015). To avoid the ticking time clock
patients are held in the emergency department or they are admitted for observation (less
than 24 hours). There have been slight reductions in readmissions but less gains in
quality of care (Shah et al., 2015).

Shah et al., 2016 identified the factors in patients that have an increased risk of
30-day readmissions. Patient and hospital-level factors were identified, these included,;
black race, comorbidities (congestive heart failure, frailty, chronic renal insufficiency,
diabetes, depression, anxiety, psychosis, alcohol and drug use), discharge to post-acute
care, dual eligibility for Medicare and Medicaid, elevated serum arterial blood carbon
dioxide level, low BMI, longer length of stay and male sex. Shah et al, 2016 stated in his
study that the use of post-discharge care and the quality of care that is given from these
agencies needs further investigation. There are not any algorithms that currently
integrate data into a predictive model that can stratify a patient for risk early enough in
the care process to find the appropriate care post discharge (Shah et al, 2016).

Problem Investigated

The problem investigated for this study was the 30-day readmissions of COPD
patients and what post-discharge care settings (HSC, HHC, SNF and LTAC) illustrating
the common covariates of COPD patients that are readmitted at the Small Urban
Community Hospital. Each post-discharge care pathway was evaluated to determine if
the selected care was associated with incidence of 30-day readmissions.

Improvement in the Management of COPD at SUCH
The overall aim of this project is to find out if there is a significant difference in

30-day readmission rates for the post-discharge care settings, and from this data suggest



how to make improvements in how COPD is managed at Small Urban Community
Hospital.

Managing COPD aims to enhance the quality of life, and maintain or improve
functional status through inpatient and outpatient rehabilitation services, addressing
comorbidities, and minimizing or managing exacerbations and other characteristics of
COPD (Foster et al.,2007). As of right now, there are different protocols for managing
COPD at SUCH.

There were two primary objectives for this study. The first focused on the
examination of each post-discharge care pathway chosen and which patients readmitted
and its relationship to 30-day readmission frequency.

The second objective of this study focused on the characteristics of each patient
that readmitted within 30-days individually and by discharge group. Each patient’s
medical chart was examined for demographics, respiratory symptoms, risk variables,
comorbidities, diagnostic groups, hospital testing and medications and all physician
documentation and patient history for the clinical practice management of each patient
diagnosed with COPD. When reviewing the patient medical charts each patient was
scored by variable according to severity by the listed numerical documentation. With an
early identification of significant variables from this study a systems process can create
an awareness with alerts to case management that patients with certain characteristics can
be at risk of 30-day readmission at the Small Urban Community Hospital (SUCH) with
COPD.

The identification of variables to predict readmission and the determined pathway

of care will promote the adherence to a program to increase the most significant



improvement in the patient’s COPD, improve quality and practice and decrease the
financial expenditures for readmissions (Simons-Morton, McLeroy & Wendel, 2012).
Hypotheses/ Research Questions
RQ1: Is there a significant difference in 30-day readmission rates for the post-
discharge care settings (discharge to home with self-care, home with home health
care, skilled nursing facility, and long-term care facility) in patients with COPD?
Hai: There will be significant differences in patients who get discharged to
different post-discharge care settings (HSC, HHC, SNF and LTAC) who get
readmitted within 30 days after index admission with COPD versus those who do
not get readmitted back to the hospital within 30 days of their indexed admission
with COPD.
RQ2: Is there a significant difference in patient characteristics (covariates)
between those patients that get readmitted and those patients that do not get
readmitted?
Haz2: There will be significant differences in the characteristics (covariates) of
patients who get readmitted back to the hospital within 30 days of their indexed

admission and those that do not get readmitted with COPD.



CHAPTER 11
LITERATURE REVIEW

COPD is currently the fourth leading cause of death in the United States, as
documented for the Center of Disease Control (Centers for Disease Control and
Prevention, 2018). Even though COPD is a largely preventable, slightly reversible
disease, COPD’s global and national burden remains high (Pauwels et al. 2001). It is
projected that COPD will exceed $49 billion in medical costs by the year 2020 (Global
Initiative for Chronic Obstructive Lung Disease, 2019). Exacerbations of COPD account
for up to 75% of the total disease cost. An estimated 29 million Americans aged 20 — 79
are living with COPD (National Institute of Health, 2018). COPD has led to more than
800,000 hospitalizations a year (Centers for Medicare and Medicaid Services, 2019). In
the future, COPD is expected to increase globally because of the risk factors for COPD
and the aging of the population (Mathers & Loncar, 2006). Hospital readmissions caused
by an acute exacerbation of COPD is very common worldwide (U.S National Heart,
Lung and Blood Institute [NHLBI], 2001; Mannino, 2003; Lau, Yam & Poon, 2001).

This chapter will be divided into many categorical areas to describe the small
urban community hospital, the patient population, COPD as a disease and the

components to manage COPD patients. Although exhaustive, the literature review was
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characterized by airflow limitation that is not fully reversible. The airflow limitation is
usually progressive and associated with abnormal inflammatory response of the lung to
noxious particles or gases” (Burge & Wedzicha, 2003).

National Institute for Health and Clinical Fxcellence — “COPD is characterized
by airflow obstruction. The airflow obstruction is usually progressive, not fully
reversible, and does not change markedly over several months. The disease is
predominantly caused by smoking” (Burge & Wedzicha, 2003).

World Health Organization (WHO) — “(COPD) is a lung disease characterized by
chronic obstruction of lung airflow that interferes with normal breathing and is not fully
reversible” (Burge & Wedzicha, 2003).

Although there are five definitions listed, all five have commonalities.
Predominant symptoms include chronic cough, production of sputum, and shortness of
breath with exertion. Patients can have reduced lung function, which in turn, reduces
quality of life. With the decrease in lung function, exercise tolerance and their quality of
life diminish. With the related symptoms, a downward spiral occurs, and the frequency
of exacerbations increases along with hospitalizations and pharmacologic treatment
(Fromer, 2011). Unfortunately, because of COPD being a prevalent condition, half of the
24 million adults in the United States who have COPD are misdiagnosed as asthma or
emphysema or completely undiagnosed (Wise & Tashkin, 2007).

Introduction to COPD

COPD has been an umbrella term used for two different conditions: chronic

bronchitis which is clinically diagnosed, and emphysema done radiographically or

through pathologic diagnosis (Christie, 1944). With chronic bronchitis, airway resistance

16



is caused by inflammation and mucus production and does not affect airflow obstruction.
With emphysema, there is damage to the alveolar septa, which reduces the gas exchange
and reduces the elastic recoil after the lungs are inflated, which causes air trapping and
hyperinflation. Because shortness of breath is the main characteristic of COPD (Christie,
1944), individuals may have anxiety and fear because of their perception of
breathlessness. They may not know when to seek medical attention, abandon activity and
go to the doctors. Some patients may have a cough and sputum productions, some
coughs may produce mucous, and some may have a dry cough (Global Initiative for
Chronic Obstructive Lung Disease, 2019).

With COPD, the limited airflow usually advances and is associated with the
lungs’ uncharacteristic inflammatory response to harmful particles or gases because of
the airway and/or alveolar abnormalities (Overington et al.,2014). The most common
respiratory symptoms include dyspnea (shortness of breath), cough and/or sputum
(mucus) production, chest tightness and wheezing, and congestion of the bronchi
(Overington et al., 2014).

COPD’s main characteristic is a persistent inflammation of the lungs that disturbs
the central airway, alveoli, lung parenchyma, and any pulmonary vasculature. The main
mechanisms that promote these changes are the remodeling and narrowing of the airway
(Global Initiative for Chronic Obstructive Lung Disease, 2019). The increase in the
number of goblet cells and the swelling of mucus-secreting glands of the central airways
can change the vascular bed, which leads to pulmonary hypertension. These are the
pathologic changes that define the clinical presentation (Global Initiative for Chronic

Obstructive Lung Disease, 2019).
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Background/History of COPD

Some researchers describing conditions as we know as COPD today were Swiss
Physician Theophile Bonet, 1679, who referred to a condition as “voluminous lungs”,
and the term “turgid” lungs was referred to by Italian anatomist Giovanni Morgagni in
1769 (Petty, 2006). In the year 1814, the British physician recognized chronic bronchitis
as part of COPD. He used the term “catarrh” to explain constant cough symptoms and
excessive amounts of mucus that COPD can produce (Petty, 2006). The clinician,
pathologist, and inventor of the stethoscope Renee Laennec wrote the first descriptions of
bronchiectasis, pleurisy, pneumonia, and other lung diseases in 1821. He especially
recognized the lungs’ hyperinflation that did not empty well and designated this condition
as emphysema (Petty, 2006). In 1846, John Hutchinson invented the spirometer, which is
used as an essential tool in diagnosing COPD. Today, the spirometer is not used to its
maximum potential for diagnosis and management of COPD (Petty, 2006). Tiffeneau
added the idea of using the timed vital capacity to measure airflow to become an
instrument for diagnosis. Gaensler perfected the concept of using air velocity index for
diagnosing COPD based on Tiffeneau’s previous work. They both helped with the
development of FEV; and FEV1/FVC ratios, is currently used to determine the severity of
disease (Petty, 2000).

Ronald Christie recommended that “the diagnosis of emphysema should be
considered when there is dyspnea on exertion of cumulative onset not because of
bronchospasm or left ventricular heart failure which can appear in a patient that has some

physical signs of emphysema together with chronic bronchitis and asthma” (Christie,
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1944). Christie identified COPD’s components by relying on the history and physical
examination for the diagnosis of each patient (Petty, 2006).

The CIBA Guest symposium in 1959 and The American Thoracic Society (ATS)
Committee in 1962 defined the constituents of COPD. The ATS defined the differences
in respiratory diseases; some did not use physiologic criteria (Ciba Guest Symposium,
1959). Chronic bronchitis is having a cough that lasts for a minimum of 3 months
continuously over 2 years. Emphysema has been defined by anatomic terms with
alveolar spaces that are enlarged with loss of alveolar walls. Asthma, on the other hand,
was described as having hyperresponsiveness to a variety of stimuli (Ciba Guest
Symposium, 1959). The literature recognized that bronchial hyperactivity and chest
infections plus exposure to irritants could identify the pathogenesis of COPD (Petty,
2006).

In 1976, Charles Fletcher identified that smoking could accelerate the level of
decline in the FEV which caused disabling symptoms (Fletcher et al., 1976). It was
determined that if an individual would quit smoking, this could slow the degree of FEV;
decline. This information started developing smoking cessation at each stage of the
disease (Fletcher et al. 1976).

By the time a patient presents clinical signs, they are frequently in a moderate to
severe stage of COPD (Fletcher et al., 1976). It was also found that COPD often begins
with overly complex small airway changes and cellular events surrounding the alveoli,
leading to the decline in elastic recoil in which the lungs start to expand and the forced

vital capacity increases (Petty, 2006).
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COPD starts with the loss of elastic recoil, inflammation, increase in mucous
production, bronchospasm, and the FEV; will decrease; this can also be the early stages
of emphysema (Petty, 2006). Many advances have been made with COPD in the past;
this summary of the history was meant to explain how COPD’s identification got started
with a brief overview of the tools to measure and identify the disease.

Overview of COPD

Prior to the 1960’s, COPD was not a common disease because lifespan was
shorter, and testing was not as prevalent. Six times as many men die versus women from
COPD (Mannino, 2006). A person was more likely to be diagnosed with chronic
bronchitis or emphysema than COPD. COPD was not used as a common diagnosis. The
spirometer was only available in specialized settings to measure the volume and rate of
flow of breath that is used to diagnose COPD today. In the past, smoking was not known
as a risk factor for lung diseases or presented addictive properties (Mannino et al., 2003).
There were not many therapies available to help individuals quit smoking. Doctors were
very unsure of the treatments available as well as the efficacy to alleviate symptoms of
COPD. Primarily, the research focused on proteases and the enzymes released by
inflammation in the lungs that were suspicious in individuals that had emphysema and
that cause the destruction of the lungs (National Institute of Health, 2018).

More than 16 million people today have COPD; it has become quite common.
Approximately 120,000 people die from it each year. Additionally, more than 12 million
people are thought to have COPD that has not been diagnosed (National Heart, Lung and
Blood Institute, 2020). Deaths of women that have the disease are on the rise. Today,

spirometry is widely available to doctors in both the office and hospital setting to confirm
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the COPD diagnosis but is still underutilized (Kenealy et al.,2011). Today recognition of
cigarette smoking and nicotine addiction allows doctors to provide referrals to smoking
cessation programs and other counseling to overcome nicotine addiction (Pauwels et
al.,2019). Treatments are now available to vaccinate against influenza and pneumonia,
which can lead to COPD. Bronchodilator drugs, and glucocorticoids and/or antibiotics or
both are used to treat an exacerbation of COPD (Silver et al., 2017). Other
recommendations are made to participate in pulmonary rehabilitation, use oxygen therapy
and investigate surgical interventions (Casey et al., 2013). Research has prevailed in
nocturnal oxygen therapy and lung volume reduction surgery to improve the COPD
patient’s quality and longevity of life. Research continues on COPD and the
inflammatory and immune components to COPD. The National Institute of Health (NIH)
has partnered with advocacy groups to promote COPD education and awareness
(National Institute of Health, 2018).

It has been documented that 10-20 % of patients who have COPD never smoked a
cigarette, implying that both genetic and environmental factors can influence the
development of COPD (National Institute of Health, 2018). A study is presently being
conducted by the National Institute of Health is recruiting 10,000 smokers and non-
smokers to identify the genetic factors that determine why some people develop COPD
and others do not. Studies are currently being designed to use genomic information to
analyze phenotypes and biomarkers to determine how COPD affects different
subpopulations. Other studies will be done on therapeutic trials with the effectiveness of
two different pneumococcal vaccines in those patients diagnosed with COPD.

Azithromycin is being tested on COPD patients to evaluate whether it reduces the
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number and severity of exacerbations. Lung tissue research will continue to explore the
basis of COPD and other lung diseases. Continued investigation will improve the
understanding of disease treatment and management through research and early
interventions (National Institute of Health, 2018).
Development of New Issues

There is a significant need to develop improved treatments for COPD (Healthy
People, 2020). Currently, there are no drug therapies that reduce the progression of the
disease (Montuschi, 2006). There have been many developments in the advancement of
asthma because of a better understanding of the underlying disease (Barnes, 2018). Liu et
al., 2018 evaluated the use of inhaled steroids, increasing the prevalence of developing
repetitive bacterial infections. It was found that inhaled steroids depress the immune
system and increase the risk of developing respiratory infections, including
nontuberculous mycobacterial (NTM) lung infections (Liu et al., 2018). NTM infections
are exceedingly difficult to treat and can even cause death. The medical records of 549
patients were analyzed over ten years. It was found that the higher the inhaled steroid
dose as well as how long the patient was on the steroid, the higher the chance was of
developing NTM lung infections. As many as 75% of COPD patients may be taking an
inhaled steroid. According to the authors, only a very modest number of patients benefit
clinically from this treatment (Liu et al., 2018).

Pasquale et al. 2019, investigated the consequences of community-acquired
pneumonia (CAP) in any patient that has COPD. The CAP Burden of Illness
Questionnaire (CAP-BIQ) was distributed to 490 participants. A total of 481 completed

the survey. More than 90% had symptoms for two weeks to a month following the
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diagnosis. Symptoms included fatigue, headaches, trouble sleeping, and confusion.
Patients were absent from work for an average of 21 days and could not perform usual
activities of daily living. Information was collected directly from the patients. Self-
reporting the prevalence of symptoms may not have been the most reliable method of
collecting the information on these patients. Timing, recall, and description of symptoms
may not have been accurate due to factors related to health literacy (Pasquale et al.,
2019).

Mild and moderate small airway disease was investigated using novel
multiresolution CT imaging on tissue samples of the whole lung or lobes of smokers with
normal lung function (Hyun-Kyoung Koo et al., 2018). All 4 GOLD lung classification
stages were used for the study. Out of the 34 patients, 10 were controls (smokers with
normal lung function). The results indicated that “the number of terminal bronchioles
decreased by 40% in GOLD 1 COPD and 43% in GOLD 2 COPD. The number of
transitional bronchioles decreased by 56% in GOLD 1 and 59% in patients with GOLD 2.
The alveolar surface area decreased by 33% in GOLD 1 and 45% in GOLD 2 patients”
(Hyun-Kyoung Koo et al., 2018). These pathological changes correlated with decreased
lung function. The study showed that in COPD patients with mild to moderate COPD
can be a pathological feature. The need for stage classification is necessary for the early
diagnosis of the disease because a patient may present with only intermittent symptoms.
Early interventions may prevent rapid escalation to GOLD 3 or 4 (Hyun-Kyoung Koo et

al., 2018).
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Level of Evidence of COPD Cases

Lozano et al. 2012, did an analysis systematically on the burden of COPD in
2010. The study evaluated all available data in 187 countries and 235 causes of death
from 1980 to 2010. Data were analyzed using extensive record review. The Cause of
Death Ensemble model (CODEm) approach was used in every age and sex group. Some
of the leading causes of death in 2010 were COPD, lower respiratory infections, lung
cancer, ischemic heart disease, stroke, and HIV/AIDS. In 1990, the ascending order of
rank of COPD was number 4 with the potential of COPD to move to number 3 by 2020,
with Ischemic heart disease found as number 1 and stroke at number 2. Falling behind
COPD was lower respiratory infections and lung cancer. With the identification of
cause-specific mortality, the number of people who die according to what age and from
what disease is essential in prioritizing research to develop policy, interventions, and new
health technologies (Lozano et al., 2012).

Ford et al., 2013, completed the COPD surveillance report for the United States in
2011. The national data systems provided data on adults aged 25 years or greater.
Almost 13.7 million had been documented as having a diagnosis of COPD. During the
previous year, only 10.3 million were diagnosed in a physician’s office, 1.5 million had
visited the emergency department and, 700,000 were discharged with a diagnosis of
COPD. It was noted that the trends of patients diagnosed were younger and that the
death rates increased in adults from the age of 45 to 54 years and among American Indian
and Alaskan natives. COPD declined in those aged 65 to 74 years of age and among

Hispanics and Asian/Pacific Islanders. This study suggested that there has not been
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progression in preventing COPD in the United States in specific populations (Ford et al.,
2013).
Burden of COPD

The Global Burden of Disease Study reports having 251 million cases of COPD
throughout the nation in 2016. More than 90% of COPD deaths occur in low-and
middle-income countries (Lozano et al., 2012). According to the Centers for Disease
Control (CDC), an estimated 15 million people in the United States have been told that
they have COPD in 2015 (CDC, 2018). According to the Behavioral Risk Factor
Surveillance System (BRFSS) survey completed in Ohio in 2011, 9.2% of the residents
reported having the disease. The primary cause of COPD is being exposed to tobacco
smoke either actively or through secondhand inhalation (CDC, 2018). Other
determinants include being exposed to air pollution, either indoor or outdoor, and dust
and fumes from occupational hazards. Some cases are due to long-term asthma. States
with the highest COPD death rates come together along the Ohio and Mississippi Rivers.
Other statistics reported from those having COPD were that they were on disability, did
not graduate from high school, had an income with all household members less than
$25,000, were divorced, widowed, or separated, were a smoker or had a history of asthma
or other respiratory diseases (Ford, Croft, Mannino, Wheaton, & Giles, 2013).
Factors that Influence Disease Development and Progression

The most significant risk factor for COPD is for those who smoke tobacco
(American Lung Association, 2020). Other environmental toxins such as biomass fuel
exposure or air pollution can contribute to the disease (Fullerton, Bruce & Gordon

(2008). Besides the previously mentioned factors, other factors may predispose an
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individual to develop COPD. These include genetic defects, malformed lung
development, and accelerated aging (Tsui et al, 2016). Other risk factors include
previous hospital admissions, hypercapnia, and patients on oxygen long-term.
Depression and anxiety have also been shown to be related to a higher risk of
readmission (Bahadori & FitzGerald, 2007).

Other factors that influence disease development and progression are awareness
and knowledge about COPD with primary care practitioners (PCP’s) (Bhatia & Fromer,
2011). Health care providers may not clinically diagnose COPD or delay the diagnosis
which, may only be recognized in its later stages, and the patient may have worsening
symptoms and a poor quality of life with a rapidly declining condition. Guidelines have
been developed to help clinicians recognize patients with symptoms and help in the early
stages of COPD diagnosis. (Bhatia & Fromer, 2011).

Not using the proper diagnostic tools cause an underdiagnosis or misdiagnosis of
COPD (Foster et al. 2007). Spirometry is an essential tool diagnosing COPD, and it is
commonly not used even when available. A survey of 943 PCP’s found that only 64% of
established physician practices had access to spirometry, 34% of the physicians
extensively used the instrument for COPD diagnosis (Foster et al., 2007). Diagnosis of
COPD can also be confused by diagnostic criteria between COPD and asthma. When
patients have a cough, dyspnea, and limited exercise tolerance, physicians have a
partiality towards asthma especially in women (Chapman, Tashkin & Pye, 2001).

Tinkleman, Price, Nordyke, and Walsh, 2006 studied 597 patients and found the
misdiagnosis of COPD and asthma quite common. Forty percent of those previously

diagnosed with asthma had COPD. Factors that influence profitability may influence
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asthma bias because of having the performance pay incentive (Tinkleman et al., 2006).
There has not been an incentive to promote and improve COPD diagnosis and
management. (Griffiths et al., 1999).

Symptoms of COPD

The most common symptoms of COPD are dyspnea (shortness of breath). Cough
with sputum (mucus) production and presents in approximately 30% of all patients
(Bhatia & Fromer, 2011). COPD symptoms may change each day and change with
progression over time. The limited airflow diminishes over time. Those patients that
present with the above-listed symptoms should be thoroughly examined for the potential
cause of these symptoms. Physicians may base the diagnosis on the listed symptoms in
Table 2.1 and on the functional status of the patient. Patients may go to the hospital or
visit their physician because of long-term respiratory symptoms or because they have an
exacerbation of respiratory symptoms (Global Initiative for Chronic Obstructive Lung
Disease 2019).

Other causes of chronic cough [intrathoracic] include lung cancer, tuberculosis,
asthma, interstitial lung disease, left heart failure, and cystic fibrosis. Additional causes
of chronic cough [extra thoracic] include effects from medication including, ACE
inhibitors, postnasal drip syndrome, chronic allergic rhinitis, upper airway cough
syndrome, and gastroesophageal reflux (Global Initiative for Chronic Obstructive Lung
Disease 2019).

Other symptoms include wheezing and chest tightness. A wheeze heard through a
stethoscope may happen at the laryngeal level. Wheezes heard both inspiratory and

expiratory may be heard on auscultation. Chest tightness presents itself with exertion or
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exercise that may be muscular and will happen because of the intercostal muscles’
contraction. If a patient does not have wheezing or chest tightness, this does not exclude
COPD or asthma (Global Initiative for Chronic Obstructive Lung Disease 2019).

Other factors associated with COPD include fatigue and weight loss. Weight loss
is common in patients with Level IV or very severe COPD (Hanania et al., 2011). Other
diseases such as tuberculosis or lung cancer should be considered, and all symptoms
should be investigated. Syncope during cough can occur because of the quick increase in
intrathoracic pressure during long coughing attacks (Hanania et al., 2011). Coughing
may cause rib fractures. Ankle swelling may be the only indication of cor pulmonale
(enlargement of the heart’s right side). Because of the reduced quality of life, patients
may have the onset of depression or anxiety (Hanania et al., 2011).

Diagnosis and Assessment

A COPD diagnosis should be based on several factors including, dyspnea, cough
or mucus production, a frequent history of lower respiratory tract infections and an
awareness of exposure to risk factors such as tobacco, indoor/outdoor pollution, and
occupational hazards (Global Initiative for Chronic Obstructive Lung Disease, 2019).
The key indicators are listed in Table 2.1. The use of spirometry or a PFT is essential to
making a clinical diagnosis. The existence of a post-bronchodilator Forced Expiratory
Volume of Air in one second (FEV1) < 0.70 can verify the presence of limited airflow
along with the patient’s identification of symptoms and noted exposure to harmful toxins

of a COPD patient (Global Initiative for Chronic Obstructive Lung Disease, 2019).
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A medical assessment of a new patient who may have symptoms or is suspected
of having COPD should include patient exposure to risk factors such as smoking and any
environmental exposures (Stephens & Yew, 2008). Identifying a patient’s past medical
history including, allergies, asthma, nasal polyps’ sinusitis, any repetitive respiratory
infections as a young child, and any other respiratory or non-respiratory diseases
(Stephens & Yew, 2008). Family history of COPD or respiratory diseases can be
important in the evaluation.

Evaluating the patient’s symptom development, such as increased shortness of
breath, more winter colds, and the number of years the patient did not seek out medical
treatment and noting the history of hospitalizations for respiratory problems and
worsening episodes not seeking medical help (Stephens & Yew, 2008). Evaluation of
comorbidities including heart disease, musculoskeletal disorders, osteoporosis, and any
malignancies that may cause a restriction of the airway and limited activity (Stephens &
Yew, 2008). Other physiological factors that need evaluation to determine respiratory
distress include oxygen saturation (Sa02), measurement of oxygen in the blood (Pa02)
and the level of carbon dioxide in the bloodstream as COPD worsens and these results
will determine the mechanisms involved with each patient (Global Initiative for Chronic
Obstructive Lung Disease 2019; Cukic, 2014). Physicians will evaluate how the disease
impacts a person’s life such as avoiding activity, missing work, having an economic
impact, performing activities of daily living, depression, and anxiety. Evaluating a
patient’s social support or living situation and how to reduce risk factors is also essential

(Stephens & Yew, 2008).
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Management of COPD

Treatment regimens are very individualized with a patient who has COPD
(Montuschi, 2006). In previous years smoking cessation has been the most effective
intervention for slowing COPD progression (Bantus, 2013). Global Initiative for Chronic
Obstructive Lung Disease, 2019 stated that by initiating early pharmacological therapy at
the early stages of COPD can reduce symptoms, reduce the number and severity of
exacerbations, and improve the ability to exercise and complete activities of daily living.
Inhalers remain the initial choice of optimal medical management. The choice of
medications depends on the cost and availability and the insurance provider’s coverage.
Each treatment regimen is based on the severity of the patient’s symptoms, airflow
limitation, and exacerbation history (Global Initiative for Chronic Obstructive Lung
Disease, 2019).

Spruit et al., 2013 reviewed pulmonary rehabilitation as a multidisciplinary
intervention based on patient assessment followed by an individualized treatment plan
that includes exercise training, education, medication management and self-management
of symptoms aiming at behavior change designed to improve COPD’s physical and
psychological conditions. Pulmonary rehabilitation is the most effective strategy that
improves shortness of breath, health status and exercise ability (Spruit et al., 2013). It
was stated that symptom control and palliative care can help patients with symptoms as
well as the management of the disease (Spruit et al., 2013).

COPD is highly unpredictable and has many elements that can affect a person,
such as fatigue, dyspnea, insomnia, depression, and anxiety, requiring symptom-based

palliative treatments (Seamark, Seamark & Halpin, 2007). The long-term administration
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of oxygen therapy with chronic respiratory failure improves outcomes and management
in patients with stable COPD (Kim, Benditt, Wise, & Sharatkhaneh, 2008; Stroller,
Panos, Drachman, Doherty, & Make, 2010).

Guidelines have been developed by ATS/ERS, GOLD, NICE, and CTS to
diagnose and treat COPD. The GOLD guidelines provide a simple classification for
patients’ education and treatment. These guidelines are very comprehensive and help to
confirm an early diagnosis and improve the management of COPD (Global Initiative for
Chronic Obstructive Lung Disease, 2019). It is recommended that patients over 40 years
of age, that have activity limitations, shortness of breath, and a cough with a history of
smoking should get a COPD evaluation, especially when they have a history of smoking
or exposure to occupational or environmental hazards (Global Initiative for Chronic
Obstructive Lung Disease, 2019). Additionally, patient spirometry should be an essential
part of a respiratory practice or pulmonology as electrocardiography is to a
cardiovascular investigation or cardiologist in determining appropriate diagnosis
(Mannino, Ford & Redd, 2003).

Challenges with the Management of COPD

The literature identifies that 10 to 55% of readmissions for an acute exacerbation
of COPD may be prevented (Benbassat & Taragin, 2000) Some factors identified may
be discharging a patient prematurely because of the incorrect index admission, poor
medication compliance, lack of patient and family education regarding COPD, and lack
of follow-up with primary care physician and outpatient rehabilitation program referrals

(Benbassat & Taragin, 2000).
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There is low utilization of spirometry to confirm a COPD diagnosis (Spero et al .,
2017). There is sometimes a lack of understanding with the definition of COPD and the
fact that treatment may improve breathing, but it is not reversible when using a
bronchodilator (Spero et al., 2017). Clinicians may have difficulty performing
spirometry in a hospital setting and would rather see that patient be referred to an
outpatient setting to have a pulmonary function test performed by a respiratory therapist
(Griftiths et al., 1999). Patients who perform a spirometry test during their hospital stay
can produce acceptable results (Spero et al., 2017). Other factors that determine whether
a clinician will perform the spirometry test include the clinician belief that the patient
must have had spirometry to confirm their diagnosis (Spero et al., 2017).

Of the patients admitted for a COPD exacerbation, 1 in 5 will be readmitted to the
hospital for symptoms related to their disease within 30 days (Shah, Press, Husingh-
Scheetz & White, 2016). Many hospitals in developed countries have implemented
policies to enhance care quality and reduce costs related to COPD. COPD is part of
Medicare’s Hospital Readmission Reduction Program (HRRP) which was implemented
in 2012 (Centers for Medicare & Medicaid Services, 2019. This program penalizes
hospitals for 30-day readmissions for hospitalized patients for an acute exacerbation of
COPD. At this point there are very few programs in hospitals to help in the reduction of
readmissions with COPD patients (Centers for Medicare & Medicaid Services, 2019).

Morgan, Zakeri and Quint, 2017 defined the relationship between COPD and
CVD. Cardiovascular diseases are the most important comorbidity when evaluating
COPD. CVD is associated with longer lengths of stay in the hospital, increased risk for

rehospitalization and for all-cause cardiovascular disease death (Morgan, Zakeri & Quint,
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2017. There may be a lack of recognition and undertreatment of comorbid coronary
artery disease in COPD patients depending on previous treatment or physicians’ visits.
Because of this, most patients with symptoms of sputum, cough, and dyspnea upon
exertion are treated for COPD. There is an unmet need to review CAD, or any heart
related diseases when it comes to COPD. Coronary artery disease (CAD) also called
coronary heart disease (CHD) or ischemic heart disease (IHD), or just simply heart
disease involves the reduction in blood flow to the heart because of atherosclerotic plaque
that has built up in the arteries (Morgan, Zakeri & Quint, 2018).

Ford and Mannino (2004) used the findings from the National Health and
Nutrition Examination Survey to determine incidence of diabetes in those that have
impaired pulmonary function. Different forms of lung disease were studied. The
findings indicated that in the early stage of diabetes there may be changes in lung
function. This may be a biomarker for the potential diagnosis of diabetes. With more
frequent doctors’ visits a patient may have more opportunity to diagnose diabetes. COPD
was associated with a moderate increase of the risk of diabetes (Ford & Mannino, 2004).

Smoking, physical inactivity, poor diet, and air pollution exposure are all risk
factors for both COPD and CAD. Smoking increases an inflammatory response in the
body which contributes to chronic inflammation which in turn can rupture atherosclerotic
plaque. COPD is a consequence of the inflammatory response to inhaling noxious
particles (smoking). This will lead to disruption in the lungs and repair mechanisms
which becomes systemic and destroys the lung parenchyma. The systemic inflammatory

response associated with COPD puts a patient at risk for CHD (Sin & Man, 2003).
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It was mentioned in Braman, 2015 that there is no guarantee that reducing the 30-
day readmission rates would benefit and not harm the overall patient’s health and
outcomes of the hospitals. CMS assumes that there is a high quality of care with
treatment based on established guidelines, education for patients and family, and that
there is coordination of care post-discharge (Centers for Disease Control and Prevention,
202). Some of the challenges include identifying the target population for COPD
readmission specific to an urban hospital’s characteristics while patients are hospitalized.
The national average of patients readmitted for acute exacerbation of COPD within 30
days is 22% (Centers for Disease Control and Prevention, 2021). Another difference
would include the use of the classification of the disease. Differences in the use of
electronic health records and the use of International Classification of Diseases, Ninth
Revision (ICD-9) or the use of the Tenth Revision (ICD-10), as well as differences in
coding after discharge may be a challenge for the hospital (National Center for Health
Statistics, 2019).

There will be differences between health care systems due to public vs. private,
and inner-city vs. rural vs. suburban. SUCH is characterized as a private inner-city
institution. The readmission policies are identified by the Centers of Medicare and
Medicaid Services. The intervention for readmissions prevention is to utilize the patient
navigator throughout the patient process (Centers for Disease Control and Prevention,
2021).

Shah, Press, Husingh-Scheetz & White, 2016 explained that Medicare has
provided incentives to reduce 30-day readmission and instills a 3% penalty for an

overabundance of readmissions. SUCH penalties may be disproportionately higher
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because of the rate of those treated with limited resources. With the increase in hospital
penalties, an acute exacerbation (AECOPD) may be coded as another condition, thus
increasing the prevalence of health disparities due to changing the initial diagnosis and
transferring or referring patients to another health care facility to prevent penalties and
delay the patient from having further readmissions.

Does the delay of readmission improve patient health? Literature states that
higher rates for readmission are associated with lower expiration rates with patients with
COPD. Higher readmission rates can be a protective factor (Shah, Press, Husingh-
Scheetz & White, 2016). Twenty-five percent of patients with an acute exacerbation of
COPD do not recover lung function by day 30, leaving readmission as an appropriate
remedy (Donaldson et al., 2015). With the lack of consistency in the definition of COPD
and the change from ICD-9 codes to ICD-10 codes, the inconsistencies impair efforts in
the development of guidelines and comparison of studies on COPD (National Center for
Health Statistics, 2019). Some readmissions may be related to COPD, while others may
be related to other respiratory causes. COPD may be well defined, but post-discharge
and inpatient care may be lacking because of the improper diagnosis of symptoms and
inaccurate classification (Shah, Press, Husingh-Scheetz & White, 2016).

Stein et al., 2012 evaluated the validity of ICD-9 codes and the clinical
modification diagnosis codes for identifying COPD patients hospitalized for
exacerbations. The assignment of primary and secondary ICD-9 discharge diagnosis
codes is specifically done for reimbursement. It may be influenced by the clinical
documentation in the medical record and by the relative rate of reimbursement by the

insurance company. This raises concerns about the validity of this data for the
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identification of patients with chronic conditions. The coding algorithm varies from
hospital to hospital (Stein et al., 2012).

The COPD-ARTIFACT (Administrative Data to Identify COPD or Heart Failure)
study was performed by Stein et al., 2012 to evaluate COPD’s acute exacerbation (AE-
COPD) and how it was medically coded. Hospitalizations were included with and
without AE-COPD (Stein et al., 2012). There were two physician reviewers. Medical
records were reviewed from two years prior. Patients were determined to have an acute
exacerbation of COPD if the following criteria were presented; physician diagnosis of
COPD, chronic bronchitis, or emphysema in the admission note have presence of cough
for several days, dyspnea or sputum production, not dependent on color on presentation
and hospitalization for one or more of any respiratory symptoms. Patients with COPD
may have other pulmonary or cardiac conditions (pneumonia or heart failure). The
validity of 4 different algorithms was tested. Of the 49,239 patients admitted during the
study, 8,790 met the AE-COPD criteria, and only 20.8% had documented spirometry.
The sensitivity and specificity of the algorithms evaluated were low, especially when
related to a primary diagnosis of COPD. This indicates that hospitals are significantly
underestimating the burden of hospitalizations for an acute exacerbation of COPD and
that the incorrect coding will lead to an underestimated comparison of DRG’s as well as
lack of provision of quality of care and improvement for those with COPD. A limitation
of the study was that there was no requirement or evidence of airflow obstruction based
on spirometry to establish a clinical diagnosis (Stein et al., 2012). The study confirmed

the use of ICD-9 codes to capture the picture of COPD patients who underestimate the
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disease’s burden and the importance of improved treatment and care initiatives to manage
the continuum of care for COPD patients (Stein et al., 2012).
Misdiagnosis

Misdiagnosis of COPD is common. Those who are misdiagnosed usually have
higher hospitalization rates than those clinically diagnosed using spirometry (Gershon et
al., 2013). The diagnosis is usually based on history and a physical exam. The primary
symptoms of cough, dyspnea and wheezing can contribute to a variety of diseases.
Spirometry testing can be used to confirm the disease but is rarely used, leading to the
numerous misdiagnoses of COPD (Spero et al., 2017).

In a study conducted by Spero et al., 2017, examined a total of 6,018 patients
were admitted to the hospital and diagnosed as having COPD. Of the patients admitted,
504 had a spirometry test performed. Of the patients admitted, 104 patients were found
to have restrictive lung disease, and 16 patients were considered normal. More than one-
third of patients admitted to the hospital with respiratory symptoms and many times were
diagnosed with COPD inaccurately. Other factors of presentation of COPD may be
smoking history, BMI, and associated comorbidities. A history and physical examination
cannot make an accurate clinical diagnosis of COPD. Spero et al., 2017 identified that
spirometry was not used during hospital admission because the physician may want to
wait until the patient is clinically stable and has some time to recover (Spero et al., 2017).

Kenealy et al., 2011 examined spirometry for patients in the hospital and one
month after admission with COPD’s acute exacerbation. The clinical diagnosis of COPD
is based on a patient’s clinical symptoms and spirometry results. Spirometry is required

to assess the severity of COPD in a patient, and determines treatment recommendations
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based on clinical guidelines. The Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines state “when the patient is clinically stable and free from respiratory
tract infection” a spirometry test should be performed (Global Initiative for Chronic
Obstructive Lung Disease, 2019). The study also mentioned that the patient misdiagnosis
was more likely to occur if non-smokers; had a high BMI, hypertension, coronary heart
disease, congestive heart failure, or sleep apnea (Spero et al., 2017).

A study done by Kenealy et al., 2011 studied 101 with AE-COPD at a primary
care center to compare spirometry measurements to that those performed during their
hospital stay. Patients were identified as having mild to moderate COPD. It was found
that patients that were tested post-discharge had little change in spirometry five days after
post-discharge and again at one month. The pre-bronchodilator measurements were
reported. There were no patients who moved more than one GOLD classification up or
down (Kenealy et al., 2011).

Feinberg et al., 2017 found that patients are typically treated with inhaled
corticosteroid (ICS) and a long-acting beta-agonist (LABA) especially, LABA/ICS
combination. Patients are treated with LABA/ICS combinations without undergoing a
pulmonary function test (PFT) or having an evaluation by a pulmonologist. General
Practitioner’s (GP’s) may sometimes prescribe drugs based on a patients’ symptoms,
clinical examination, and smoking history (20 packs/year) (Feinberg et al., 2017).
Spirometry may not be used to confirm the level of respiratory disease with a follow-up
appointment to a respiratory therapist. Without clinically diagnosing COPD it may be
difficult to align the appropriate treatment. The most popular LABA/ICS combinations

will cover any COPD stage or any bronchial asthma (Bhatia & Fromer, 2011). It can be
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difficult to manage the disease with a patients’ lack of awareness of characteristics of
COPD (Feinberg et al., 2017).
Underdiagnosis

COPD is often underdiagnosed leading to unnecessary sickness and death
throughout the world. The underdiagnosis is attributed to the early stages of the disease
and may not present with symptoms or with as much intensity as moderate to severe
cases. Approximately 95% of stage 1 - mild COPD and 80% in stage 2 - moderate
COPD remain undiagnosed (Sandelowsky et al., 2011). Many efforts to diagnose COPD
including, screening and questionnaires that are not completed due to time consumption
within the hospital/primary care practices/urgent care facilities. Methods and studies
need to be performed regarding the early detection of COPD (Sandelowsky et al., 2011).

Sandelowsky et al., 2011 measured the occurrence and severity of underdiagnosed
COPD patients in an urgent care setting with respiratory tract infections with smoking
history and no prior pulmonary disease diagnosis. Patients were eligible if aged 40 — 75
who had recently visited a primary care doctor or urgent care facility. The patients had a
spirometry test performed 4 to 5 weeks following an acute respiratory tract infection
diagnosis. All patients showing airway limitation were given a Betaz-agonist
(formoterol) through an inhaler. The COPD diagnosis was made according to the GOLD
standard. Of the 138, patients 38 patients were diagnosed with COPD. The study
suggested that assessing three simple variables: age, smoking status, and smoking
intensity with any patient with an acute respiratory tract infection could effectively
determine who needs a spirometry test. The study concluded that patients aged 40 and

over with a positive smoking history (over 20 packs/year) who develop any respiratory
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infection might be at risk of having COPD (Sandelowsky et al., 2011). Other studies
have shown that the underdiagnosis is because of a doctor’s delay who does not suspect
COPD because the patient may self-report that they are in good health (Hvidsten et al .,
2008).

Hvidsten, Storesun, Wentzel-Larsen, Gulsvik, and Lehmann, 2008, wanted to
determine the frequency and predictors of the undiagnosed chronic obstructive
pulmonary disease in Norway. A total of 3,506 participants who had respiratory
symptoms filled in questionnaires identifying their COPD symptoms, if they had a
smoking history, socio-economic status, self-reported health, and cardiac conditions. A
spirometry test was performed after inhaling 400 pg of salbutamol. It was determined
that 66% were undiagnosed, and that every two out of three patients in Norway are
undiagnosed with COPD. The results were not surprising as people with mild COPD
have few non-intense airway symptoms and do not seek the physician’s care. The three
variables, anthropometric, socioeconomic status, and cardiac comorbidities were not
associated with having COPD. The risk factors for not being diagnosed with COPD
included having a moderate reduction in lung function, not having COPD symptoms, and
reported being in good health (Hvidsten et al., 2008).

Readmissions

One in five people enrolled in Medicare will be readmitted to the hospital within
30 days, and it has been identified that up to 75% of these readmissions can be prevented.
A study completed by Jenks, Williams and Coleman, 2009 reviewed records from
13,062,937 patients and 4,926 different hospitals. The top 10 reasons for hospitalization

were reviewed, the readmission rate for COPD patients was 36% and all other reasons
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was on average 25 %. Fifty percent of those readmitted after discharge from a medical
condition do not follow-up with a medical doctor visit between discharge and
readmittance. These unplanned preventable readmissions can cost the United States
healthcare system approximately 17.4 billion in a year. This does not include
readmissions to the emergency room, urgent care facilities, or going to a different
hospital (Jencks, Williams, & Coleman, 2009).

It has been recognized that expenditures for preventable rehospitalizations may
be higher than $12 billion a year (Med Pac, 2020). An important element of the
Affordable Care Act was to reduce rehospitalizations. A proposal was developed to
change the accountability of a hospital for metrics for patient outcomes after discharge.
A Med Pac report was developed as a study in 2007. The three key questions were asked
in dealing with readmissions: What is the frequency of unplanned hospitalizations within
30 days after discharge? How long does the elevated risk of rehospitalization last? What
is the frequency of visits with a physician after a patient is discharged from the hospital
(Jenks, Williams & Coleman, 2009)?

The Med Pac report statistics indicated that 19.6% of the 11,855,702 Medicare
beneficiaries discharged from a hospital were readmitted back to the hospital within 30
days, 34% were readmitted back to the hospital within 90 days. Nearly fifty percent were
discharged with zero follow-up care. The average stay of rehospitalization was almost a
day longer than their initial visit. It was found that rehospitalizations among Medicare
beneficiaries are very prevalent and are costly to the health care system. The ten most
frequent reasons for each diagnosis-related group (DRG) were calculated. It was found

that COPD was the third highest DRG behind heart failure and psychosis. Conditions
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and synthesize medical evidence, follow clinical guidelines, identify best practices of
care delivery, and establish goals for improving the care process by assessing the quality
of care and readmissions (Jenks, Williams & Coleman, 2009).

Rezaee et al., 2017, examined 30-day readmissions through an emergency
department. A retrospective study was done on patients presenting with COPD over the
age of 18 in a large health care system in Michigan. Predictors identified were
demographics to include age, gender, race, insurance, marital status, and smoking status.
Clinical data collected was arterial blood gas, BNP, height and weight, oxygen saturation,
method of oxygen delivery if any, COPD medications, time in the emergency
department, prior inpatient stays, and length of stay. A multivariate logistic regression
model was used to evaluate the variables. It was found that those patients that presented
with breathing difficulty that albuterol utilization, smoking, and an increased pulse rate
were independent predictors of readmission (Rezaee et al., 2017).

Some of the factors associated with increased risk of readmission within 30 days
include male gender, African American, low BMI, discharge to post-acute care,
eligibility for Medicare/Medicaid, having an elevated serum arterial blood carbon dioxide
(pCO2), alcohol and drug use. Some of the comorbidities include congestive heart
failure (CHF), chronic renal insufficiency, diabetes, and psychiatric issues including
depression; and anxiety (Shah, Press, Husingh-Scheetz & White, 2016).

Fingar, Barett & Jiang, 2017 did a comparison of all cause 7-day and 30-day
readmissions. The Healthcare Cost and Utilization Project (HCUP) provided statistical
data for the top 20 principal diagnoses with the highest 7-day and 30-day readmission

rates. The highest principal diagnosis at the index stay was congestive heart failure
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infarction, renal disease, diabetes, and low education level. This study identified what
factors improved their ability to identify COPD patients at the highest risk for
readmissions. Qutreach programs were developed to prevent future readmissions
(Sickler et al., 2015).

Many factors have been shown to affect the 30-day COPD readmissions, and
some hospitals have shown success in reducing their rates by applying these factors.
Because of the penalties for excessive readmission, this can negatively impact the
hospital’s revenue if operating on a narrow profit margin. According to a comparison of
the healthcare industry statistics, 2,573 hospitals in the fiscal year 2018 were penalized
due to the Diagnostic Related Group (DRG) reimbursement system (Pruitt, 2018).

As mentioned previously, having different ICD codes using DRG code used for
COPD is 088 and, in the ICD-9 codes, the codes used for COPD are 491, 492, and 494.
“ICD-10 codes related to COPD include J40 (bronchitis not specified as acute or
chronic), J41 (chronic bronchitis), J42 (Unspecified bronchitis), J43 (Emphysema), and
J44 (Other chronic obstructive pulmonary disease)”. There are charts that define the
links between ICD-9 and ICD-10 codes. When a hospital has different codes associated
with COPD, it can be difficult to interpret how different strategies can lead to
improvement (Pruitt, 2018).

A comparison of the number of comorbidities and readmissions was completed.
It was identified that comorbid conditions associated with readmissions were
cardiovascular disease, lung cancer, metabolic syndrome, osteoporosis, skeletal muscle
dysfunction, anxiety, and depression (Global Initiative for Chronic Obstructive Lung

Disease, 2019). Risk factors identified for 30-day readmissions were heart disease, male
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sex, depression, socioeconomic status, living in a nursing home, anemia, hyponatremia,
elevated PCOz, having a prior hospitalization, a longer length of stay (LOS), being on
oxygen therapy long term, low serum magnesium, and elevated C-reactive protein
(Global Initiative for Chronic Obstructive Lung Disease, 2019). New identifiable factors
are sleep apnea, electrolyte imbalance, acid/base disorders, vertebral fractures, low health
literacy, and substance abuse issues. Because there is no consistent set of guidelines that
help with the diagnosis and treatment of COPD it is difficult to have consistent study
results (Global Initiative for Chronic Obstructive Lung Disease, 2019).

There are an estimated 50 to 70 million Americans that have some sleep
disturbance (CDC, 2020). Males have a prevalence of 10% to 17%, and women have a
prevalence of 3% to 9% for obstructive sleep apnea (Global Initiative for Chronic
Obstructive Lung Disease, 2019). Studies show that 82% to 93% of individuals with
moderate to severe sleep apnea are not aware that they have the condition, and it remains
heavily underdiagnosed (Foldvary-Schaefer, 2019). Patients may not be aware of their
condition since they may have a controlled environment (Eagan, Knutson, Pereira & Von
Schantz, 2016). Sardar, Sufyan & Javed, 2019, reflected on the fact that there is a high
cost to the test, unavailability of appointments and lack of public awareness of the
disease. Kapur et al., 2017 suggested the following guidelines to patient that have COPD
with sleep disturbances; the recommendation is very strong to have a home sleep apnea
test especially if a patient has cardiorespiratory disease, respiratory muscle weakness,
hypoventilation, chronic opioid medication use, history of stroke or insomnia with

patients that have COPD (Kapur et al., 2017).
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Some programs were developed to reduce readmissions with COPD patients.
Better Outcomes through Optimizing Safe Transitions (BOOST), Project Re-Engineering
Discharge (Project RED), Care Transitions Intervention, and the Transitional Care Model
(Hansen et al., 2013). These programs help promote adherence to practice guidelines,
patient medication adherence, self-management practices for patients, phone calls within
24 hours to patient’s post-discharge to assess how they are doing with their care plan and
to check on symptoms and referrals to see if ambulatory programs have been completed.
Unfortunately, the programs did not address issues with proper use of inhalers,
supplemental oxygen, and pulmonary rehabilitation (Hansen et al., 2013).

Simmering et al. 2016, evaluated COPD patients with the highest risk of
readmissions. Many hospitals use COPD hospitalizations as a performance measure of
COPD care. The Healthcare Cost Utilization Project State Inpatient Database was used
for the years 2005 to 2011 to examine the risk factors for readmissions without age or
insurance restrictions. The data set included 17,918,374 patients from 480 hospitals
accounting for 28,265,070 visits. The patients were identified as having a primary
diagnosis of COPD aged > 40 years of age and alive at discharge. The study findings
indicated that younger patients aged 40 — 60 years old were more likely to be readmitted
and when there was a winter spike in weather, especially in January (Simmering et al .,
2016).

Home health care was the highest discharge status, and the highest comorbidities
were congestive heart failure, hypertension, diabetes, electrolyte disorders, and anemia.
It was also found that people with conventional insurance are less likely to be readmitted.

Other factors were related to socioeconomic factors and comorbidities (Simmering et al .,
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2016). Patients who were assigned home health care or that left against medical advice
were more likely to be readmitted in 30 days than those discharged to home with self-
care or a skilled nursing facility. It was also noted that they would be less likely to be
readmitted for those discharged and provided home health services if they had a longer
length of stay during their first admission. It was suggested that extra efforts should be
made to refer patients to pulmonary rehabilitation for symptom improvement. Specific
limitations to the study did not record the patient’s current smoking status, access to
specific laboratory results and imaging, and pulmonary function testing which would give
COPD staging and medication use (Simmering et al., 2016).

Press, Konetzka and White, 2018 did a study on the economic impact of COPD
readmissions and the implementation of the Hospital Readmission Reduction Program
(HRRP). Press et al., 2018 identified that younger patients on public insurance are at a
higher risk for readmissions and supported the results of Simmerling et al., 2016. This
study identified factors that may place patients at a higher risk for readmissions and
whether or not intervention costs are outweighed by the financial impact of HRRP. There
have been variable findings on interventions and cost savings but cost analysis was not
provided (Press et al., 2018).

Rinne et al., 2017, examined the association between COPD readmission rates,
hospital characteristics and hospital quality. The study included 3,705 hospitals
nationwide that had publicly reported data on COPD readmissions. COPD was compared
with other conditions such as pneumonia, heart failure, myocardial infarction, stroke,
CABG surgery, and hip/knee surgery. Data was also evaluated on the patient experience

while in the hospital including factors of effective communication with doctors/nurses,
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responsiveness to needs, pain management, communication about medication, hospital
cleanliness, hospital quietness, provided discharge information, care transitions to home
or a facility, the overall hospital rating and whether the patient would recommend the
hospital to a friend or family member. Other factors evaluated were teaching status,
ownership, and safety net status. The lowest readmission hospitals were compared with
the highest readmission hospitals. It was found that the following variables were
consistent in the highest readmission hospitals, which included they were teaching
hospitals, private for-profit hospitals, and safety net hospitals (provide comprehensive
services to medically and socially vulnerable populations). The highest readmission rate
with patient experience was low scores on communication with nurses and doctors,
responsiveness, and pain management. More than 70% of readmissions were found to be
due to conditions other than COPD (Rinne et al., 2017).

According to the 2017 report on the Global Initiative for Obstructive Lung
Disease (GOLD), the most common comorbid conditions include cardiovascular disease,
skeletal muscle dysfunction, metabolic syndrome, osteoporosis, depression, anxiety, and
lung cancer (Global Initiative for Chronic Obstructive Lung Disease, 2019).
Categorically, COPD affects minorities and those with low socioeconomic status. The
hospitals such as small urban community hospitals, primarily teaching hospitals that care
for the underserved, will have higher readmission rates and more penalties through CMS
(Brahman, 2015). The factors associated with Medicaid insurance include low income,
lack of social support, unstable home environment, being unmarried, smoking, cocaine
use, low health literacy, poor nutrition, lack of follow-up with a primary care doctor, and

medication compliance (Calvillo-King et al., 2013).
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Hospital Discharge and Readmission

Discharging patients from the hospital can be a complex process that presents
many challenges. Unplanned readmissions cost hospitals 15 to 20 billion dollars
annually (Alper, O’Malley, & Greenwald, 2019). Finding ways to improve the quality of
life for patients and finding ways to improve the financial well-being of health care
systems has become difficult. Various approaches have been researched to improve the
discharge process, including pre-discharge interventions providing patient education, pre-
discharge planning, medication reconciliation and education, the scheduling of follow-up
appointments before leaving the hospital and completing post-discharge interventions
(follow-up phone calls, communication with the care provider, and home visits), merging
interventions with transition coaches, discharge specialists, and providing clinician
continuity between the inpatient and outpatient settings (Alper, O’Malley, & Greenwald,
2019).

The continuation of hospitalization is determined by an acute health condition.
The degree of severity that diagnostic testing, interventions, and monitoring have
determined is necessary. Patients are sometimes kept in the hospital because of not
having a suitable alternative setting to provide care. Some patients are discharged
prematurely or to a living environment that is not appropriate for their needs, and hospital
readmission recurs. An early patient discharge does not lead to cost savings for the
hospital, especially when it results in hospital readmission (Kripalani, Theobald, Anctil &
Vasilevskis, 2014).

When a patient has been recommended for discharge, the most appropriate setting

that would benefit patient needs is determined. Some post-discharge care setting
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determinants involve the medical, operational, and social aspects of the patient’s illness.
The patient’s health history, the potential for rehabilitation, and the ability to make
decisions must be determined. People involved in the decision include the patient,
healthcare POA, the family, social worker, case manager, physician, physical and
occupational therapist, and the insurance company. The following factors need to be
considered: patient’s cognitive status, activity level, and functional status, the patient’s
home, considering the presence of stairways and cleanliness, family support, ability to
follow instructions with medications, transportation to and from follow-up visit and
testing, and the availability of services in the local area to assist the patient with follow-
up care (Kripalani et al., 2014).

Approximately 75% of patients hospitalized can return to their homes post-
discharge. Patients and their family or caregivers should obtain and administer
medications, perform self-care activities, eat a nutritional diet, and follow up with
physicians. Suppose patients may need non-acute medical care to manage their home
health need. In that case, a patient may be discharged to another care facility prior
arrangement to an inpatient facility must be arranged for ongoing care through the facility
and insurance company. Determining the most appropriate care setting requires matching
the needs with the patient’s diagnosis (Kripalani et al.,.2014).

Medicare identifies three health facilities: acute care hospitals, long-term acute
care hospitals (LTACs), and skilled nursing facilities (SNFs). For purposes of this study,
LTAC and SNF will be described. Long-term acute care hospitals must maintain a length
of stay of 25 days or greater. Patients must require daily monitoring and complex

medical interventions such as complex wounds, chest tubes, ventilatory devices, and have
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Cleveland, had more prior hospitalizations, and had a more significant number of
comorbidities. Those patients discharged to a SNF had an average length of stay of 10
days and an average of 20 comorbidities. The readmission rate for these patients was
exceedingly high considering that the average length of stay at SUCH is 4.1 days.

The research suggests that a longer length of stay was associated with an
increased risk for readmissions on a patient-level (Rinne et al., 2017). Figure 4.1 displays
that those patients that readmitted the most had a length of stay of 4 days or less. The
SUCH results refute research results that the longer length of stay is associated with an
increased risk for readmissions (Rinne et al., 2017). Because of the Hospital
Readmission Reduction Program and penalties assessed to a hospital with excessive 30-
day readmissions, the implications for many were that keeping a patient longer in the
hospital would allow more time for the patient to become medically managed and reduce
the risk for readmissions or discharging sooner to inpatient care (HHC, SNF, LTAC)
(Benbassat & Taragin, 2000) (Shah et al., 2016).

Rinne et al., 2017, completed a study on the association between length of stay
and readmission for patients with COPD. With many hospitals, there is a search for ways
to reduce hospital costs. Rinne et al., 2017 indicated that it is unclear as to whether
shortening the length of stay would reduce hospital costs and receive reimbursements or
increasing the length of stay to reduce the chance of 30-day readmissions would reduce
penalties for excessive 30-day readmissions. The confounding variable severity of illness
was associated with a higher rate of readmission, and the results from previous studies
indicate the opposite that those patients that were discharged earlier had a higher rate of

30-day readmissions. There was an unmeasured severity of illness in comparison with
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2016). Insurance status is identified as a proxy for socioeconomic status and an identifier
of payer-specific reimbursement for chronic conditions (Press, Konetzka & White, 2018).
Medicaid has a 16.7% rate of readmission, and Medicare has a 14.77% rate. Patients
with private or conventional insurance were 8.25% which is the lowest readmission rate.
The highest percentage readmit group at SUCH is those with Medicaid insurance,
followed closely by Medicare. Simmering et al., 2016 determined the mean predicted
probability of readmission group by Insurance and age group. Since the average age of a
patient at SUCH is 64, the predicted probability of Medicare patients readmitting is
14.77%, Medicaid 16.27%, and private insurance is 8.25% for those under 65 years old.
For those patients, 65 and older, the predicted probability of Medicare patients
readmitting is 11.80%, Medicaid, 10.89% and Private insurance is 10.12%.

Since age was not adjusted in the model, data was used from Table 4.2. For those
patients at such that readmitted within 30-days the average age was 68.3 years old. For
the total sample at SUCH with 30-day readmissions, the results indicate that the Medicaid
group had the highest number of readmissions which refutes Simmering et al., 2016 study
results stating that those patients aged over 64 readmit the most with Medicare insurance.
This could be an indication that a patient may be on Medicaid and is identified as having
a disability due to the advanced stage of the disease and the variability and those that are
eligible for Medicaid or Medicare. The non-readmit group of Medicare supports
Simmering et al., 2016 research that those patients on Medicare insurance may have a
higher level of access to care and have less probability to readmit (Simmering et al .,
2016). It was suggested in the study that interventions should target patients with multi-

comorbidity, those that leave the hospital against medical advice, and those discharged to
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There is evidence supporting the use of supplemental home oxygen in patients
with COPD. Oxygen was the first treatment shown to prolong life in COPD (Stoller et
al., 2009). Typically to qualify for home oxygen therapy, a patient must either have an
arterial blood gas (Pa02) at or below 55 mmHg or an oxygen saturation at or below 88%
taken at rest (Centers for Medicare and Medicaid Services, 2019). Some SUCH patients
meet the recommendations by doing a 6-minute walk test and saturating less than 93%
(Stoller et al., 2009).

Stroller et al., 2009 mentions that it is unclear that the use of 2 to 3 L of home
oxygen with symptomatic COPD patients that have a mild level of hypoxemia and
desaturation with exercise could be beneficial as the SUCH results show fewer
readmissions with 2 to 3 L of home oxygen. Supplemental oxygen at night showed
improvements in patients with COPD. Studies also showed that there are benefits of
oxygen use with the duration of exercise, increased 6-minute walk test distance, reduced
dyspnea, and improved health-related quality of life (Stroller et al., 2009).

Bahadorie and FitzGerald, 2007 indicated that the use of oxygen long-term might
be a risk factor for 30-day readmissions with COPD. Jenks, Williams, and Coleman,
2009 identified oxygen use at home as a patient factor for the readmission of COPD
patients. The Centers for Medicare and Medicaid Services, 2019 found that of 7,206
patients, 7.7% had of patients that had two or more readmissions in 90 days and found
that home oxygen use as a predictor of readmission. Hansen et al., 2013 addressed the
fact that some programs that were developed to reduce readmissions with COPD patients

did not address the use of supplemental oxygen as a factor in readmissions. Silver et al.,
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2017 prespecified risk factors for COPD readmissions and the use of supplemental home
oxygen was presented.

When using supplemental durable medical equipment (DME), there may be
barriers with the patients to receiving supplemental oxygen (Kim et al., 2008). As the
results reflect that not using oxygen as a treatment for COPD had the highest
readmissions at SUCH. Breakdowns in a hospital to home transition in obtaining oxygen
can lead to poor outcomes and sometimes readmission (Thomas L. Petty, 2009). Petty
2009, recognized that it is not just long-term oxygen therapy that can help COPD
patients, that it was also the need to develop an infrastructure within the hospital to
promote collaboration among all stakeholders to translate the evidence into practice
(Skulley et al., 2019). Skulley et al., 2019 recommended the chain of care to a patient
that needs oxygen delivery should include patient identification, patient evaluation,
documentation and prescription, patient education and discharge, home oxygen delivery
and use, patient education at home, revised documentation and prescription, patient

reevaluation (Skulley et al., 2019)
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CAD, whereas 24% of the non-readmit group had symptomatic CAD. The remaining
16% of non-readmits were those without any known CAD.

There may be a lack of recognition and undertreatment of comorbid coronary
artery disease in COPD patients (Morgan, Zakeri & Quint, 2018). This is demonstrated
by the results of figure 4.4. Because of this, most patients with symptoms of sputum,
cough, and dyspnea upon exertion are treated for COPD. A COPD patient is just as likely
to die from a cardiovascular cause as they are from a disease related to the respiratory
system (Morgan, Zakeri & Quint, 2018). Smoking is the shared risk factor in both
cardiovascular disease and COPD (Sin & Man, 2003). The systemic inflammatory
response associated with COPD puts a patient at risk for CAD.

COPD is described as “the component of the systematic endothelial disease,”
which can cause low-grade chronic systemic inflammation during physiological aging
(Sin & Man, (2003). This systemic aging can simultaneously affect multiple organs, and
it is exceedingly difficult to determine if COPD or CAD came first (Sin & Man, 2003).
Both diseases reveal the same risk factors.

The COPD-related chronic inflammation can contribute to the development and
progress of atherosclerotic plaque formation and progression, precipitated by respiratory
infections and acute exacerbations of COPD, which can induce plaque rupture and
cardiovascular events (Sin & Man, 2003). In this study, it is found that at least 80% of all
patients diagnosed with COPD did not have at least a spirometry test. This is mentioned
because there is considerable overlap between congestive heart failure and COPD in

presenting symptoms (Morgan, Zakeri & Quint, 2018).

97






individuals at level 2 who readmitted was significantly less than the proportion that did
not readmit, X* (3, N =233) = 9.7. More patients that did not have sleep apnea (66.4%)
readmitted, those that used the BIPAP machine readmitted (15.9 %), those that used a
CPAP readmitted 17%. Those that did not readmit with sleep apnea was 45.4% those
that used CPAP did not readmit 32% and those that used a BIPAP 22.7% of the time.

There are an estimated 50 to 70 million Americans that have some sleep
disturbance (CDC, 2020). Males have a prevalence of 10% to 17%, and women have a
prevalence of 3% to 9% for obstructive sleep apnea (Global Initiative for Chronic
Obstructive Lung Disease, 2019). Studies show that 82% to 93% of individuals with
moderate to severe sleep apnea are not aware that they have the condition, and it remains
heavily underdiagnosed (Foldvary-Schaefer, 2019). Patients may not be aware of their
condition because they may not have a controlled environment (Eagan, Knutson, Pereira,
Von Schantz, 2016).

Sardar, Sufyan & Javed, 2019 reflected on the fact that there is a high cost to the
test, unavailability of appointments, and lack of public awareness of the disease. The
graph in figure 4.5 is a clear representation of the readmitted group as almost 70% do not
have sleep apnea. Patients may have sleep apnea but may not have had a sleep study to
diagnose sleep apnea.

Kapur et al., 2017 suggested the following guidelines to a patient that has COPD
with sleep disturbances; the recommendation is very strong to have a home sleep apnea
test, especially if a patient has a cardiorespiratory disease, respiratory muscle weakness,
hypoventilation, chronic opioid medication use, history of stroke or insomnia with

patients that have COPD (Kapur et al., 2017).
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had almost 58.4 % of the patients with yellow sputum, 37.6 % reported having white
sputum, and 7.1 % of those with green sputum.

Chronic cough and sputum production are associated with increased mortality and
COPD exacerbation, especially in smokers (Miravitlles et al., 2000). COPD patients may
not produce sputum with coughing. Patients may not expectorate sputum and may
swallow it. Burgel and Martin, 2010 explained that sputum production might be
intermittent and difficult to evaluate, especially when going from a flare up to remission.
Sputum is also known as mucus hypersecretion (Burgel & Martin, 2010: Fletcher &
Petro, 1976). Stein et al.2012 discussed how sputum production is not dependent on
color on presentation and hospitalization for one or more of any respiratory symptoms.
The results reflect the opposite of what one would expect. However, Melton, 2002
indicated that colored mucous might be an indicator that a patient is a smoker. An
environmental stimulus such as drinking coffee or dark fluids or eating chocolate may
affect the color. Tracking the events prior to color identification may change the
perspective of color, and that color may not be an indicator of severity. Infection, yes but
not the severity (Melton, 2002).

The body’s defense against irritants or pathogens may produce more mucous in
the respiratory tract and therefore have less color but more volume (National Heart, Lung
and Blood Institute, 2020). With the results reflecting the highest readmission with
patients having white sputum, it is safe to assume that there is hypersecretion of sputum
(mucus) and the color is white (Global Initiative for Chronic Obstructive Lung Disease
2019). Those readmissions in the yellow and green may not have as much mucous

production, and this may be because the patient is on corticosteroids to keep the disease
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Figure 4.8 represents the proportion of those that readmitted was significantly
greater than the proportion that did not readmit. The proportion of individuals with an
increased cough who readmitted was significantly less than the proportion that did not
readmit, X* (2, N=233)=6.1, p=0.05. The figure represents the proportion of
individuals with no documented cough who readmitted was 38.1 %, those that had a
reported cough that readmitted 61.1 %. The non-readmits with no cough was 22.8 %.
and with increased cough 75.2%. Those patients that reported a severe cough or
vomiting that readmitted 0.9% and those that did not readmit 2.0 %.

The cough may be hard to differentiate according to its characteristics. Many
patients would not count their coughs in an hour, explain the depth of their cough or how
it makes the patient feel. It may be difficult to quantify a cough for a patient. Cough
evaluation is subjective and not objective (Bhatia & Fromer, 2011). A patient may say,
“it made me vomit” or “pee my pants” as a measure of severity. It was unclear how this
would be documented in a medical record, especially when an intake person is unfamiliar
with the patient. It was challenging to report the statistics since the cough was not
measured.

The results of cough with the category increased cough had a little over 60%
readmission. Several different questions would come into play, such as to what time of
day the assessment was completed (day/night), was it document as coughs per
second/hour/day? (Smith et al., 2003). Because cough is multifactorial and hard to
explain, the increased coughs and the 60% readmission may be due to how the cough is
evaluated in a patient or whether or not the condition developed pneumonia (Pasquale et

al., 2019). The non-readmit group with almost 80% of not being readmitted may have
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causes of increased cough [extra thoracic] due to include effects from medication
including, ACE inhibitors, postnasal drip syndrome, chronic allergic rhinitis, upper
airway cough syndrome, and gastroesophageal reflux (Global Initiative for Chronic
Obstructive Lung Disease, 2019). Other causes of chronic cough [intrathoracic] include
lung cancer, tuberculosis, asthma, interstitial lung disease, left heart failure, and cystic
fibrosis (Global Initiative for Chronic Obstructive Lung Disease, 2019).

The recommendation for healthcare would be to use a validated questionnaire
specifically for a chronic cough to have the patient complete with a clinician upon
admittance. A suggested resource for the study of a cough is the Leicester Cough
Questionnaire (LCQ); it is a valid and reliable measure of health status with those that
have a chronic cough (French, Irwin, Fletcher and Adams, 2002). This questionnaire can

detect changes in cough due to successful treatment (Coyle et al., 2005).
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saturation with room air, 24% had 89% to 93% or less than 3 liters of oxygen, and 11%
had SaO2 of less than 89% with greater than 4 liters of oxygen or CPAP.

The normal SaO2 for adults at sea level is 94-98% (Brill & Wadzicha, 2014).
The readmits and non-readmits at level 1 show that on room air the arterial blood is
saturated with oxygen. With the readmits and SaQ2, there may be an underdiagnosis of
COPD which is attributed to the early stages of the disease and may not present with
symptoms or with as much intensity as moderate to severe cases (Sandelowsky et al.,
2011). Research has demonstrated that approximately 95% of stage 1 - mild COPD and
80% in stage 2 - moderate COPD remain undiagnosed (Sandelowsky et al., 2011).

The risk factors for being undiagnosed with COPD included having a moderate
reduction in lung function, not having COPD symptoms, and reported being in good
health (Hvidsten et al., 2008). More than one-third of patients admitted to the hospital
with respiratory symptoms and many times are diagnosed with COPD inaccurately
(Spero et al., 2017). Some factors identified in the literature may be discharging a patient
prematurely because of the incorrect index admission, poor medication compliance, lack
of patient and family education regarding COPD, and lack of follow-up with primary care
physician and outpatient rehabilitation program referrals (Benbassat & Taragin, 2000)
Factors that could influence those patients that had 94% to 100% room air oxygen
saturation and readmitted was if a patient was admitted at night, their nocturnal SaO2
would be at the highest percent of a 24-hour period (Brill & Wadzicha, 2014).

The readmits at level 2 and 3 indicates that these patients have a more difficult
time with oxygen getting into their bloodstream. This may be because there is a loss of

lung tissue or airway obstruction (Fletcher & Petro, 1976). Dependent on the time of
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day, SaO2 may fluctuate between day and night (Selfi & Moradi, 2018). If a patient had
poor circulation, currently uses tobacco, wears fingernail polish, or had artificial nails,
there may be an inaccurate result based on finger pulse oximeters (Lee, Hui, Tan & Lim,
1993). Older subjects may have lower levels of Sa02, have sleep disorder breathing, can
have myocardial ischemia or measurement error (Lee, Hui, Tan & Lim, 1993).

The recommendation for healthcare workers is to review the GOLD guidelines
that have been developed to help clinicians recognize patients with symptoms and help in
the early stages of COPD diagnosis (Global Initiative for Chronic Obstructive Lung
Disease, 2019). These guidelines are very comprehensive and help to confirm an early

diagnosis and improve the management of COPD.
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Whether there is low oxygen in the blood (hypoxemia) or low oxygen supply in
the bodily tissues (hypoxia), hypoxemia can cause hypoxia (Porth & Matfin, 2009).
Some of the indications of hypoxia can be physically identified by a physician by
increased respiration, shortness of breath, respiratory distress using intercostal muscles to
breathe, wheezing or crackles, oxygen saturation levels may range from 88 to 92%
(Cukic, 2014). There may be a change in skin color being bluish or gray, and the patient
would not be able to lay flat in bed, unable to speak full sentences, and experience
changes in mental status (Cukic, 2014). When the blood oxygen levels fall below a
certain level, a patient can experience shortness of breath, headaches, confusion, or
restlessness and may indicate hypoxia/hypoxemia (Porth & Matfin, 2009).

The results in group 1 indicate that there are normal cellular metabolism and
normal partial pressure of arterial oxygen. Those in group 2, such as the non-readmits,
may be accustomed to living with a PaO2 less than 80 mm Hg if it is a gradual onset
(O’Driscoll, Howard & Davidson, 2008). The readmits in the range of 60-80 mm Hg,
which occurs suddenly, may be subjected to respiratory failure that may lead to organ
failure (Kong & Wilkinson, 2019). Respiratory failure having PaO2 less than 60 mmHg
can be divided into type I or II depending on PaCO2 (Cukic, 2014).

As Cukic 2014, concluded in her study of airflow limitation, the patients that
received appropriate treatment such as bronchodilator medication and inhaled therapy
along with symptom management being more medically mentioned and have fewer
readmissions with the results of the patients in category 2. Those patients that did not
administer bronchodilator medication and complete their inhaled therapy, manage their

symptoms, and follow up with a physician would have a higher likelihood of

111



readmissions (Cukic, 2014). It was also mentioned that those that have had COPD longer
might not respond as well to treatment which could be a cause for readmissions (Cukic,
2014). The number of exacerbations a patient has a year along with bronchial
inflammation will also determine the prevalence of readmissions with COPD patients
(Pauwels et al., 2001)

Those patients in group 3 could be in severe respiratory distress. There will be a
ventilation/perfusion mismatch with this group. The damage of the bronchial mucosa can
lead to the impairment in lung ventilation which can impair gas exchange causing
hypoxemia/hypoxia (Cukic, 2014). Depending on the interventions of supplemental
oxygen through a nasal cannula or through a BIPAP machine, steroids, inhaled
bronchodilators, mucolytics, and respiratory therapy along with the post-discharge care
chosen will determine the likelihood of readmissions (Piper, 2010)

Recommendations to healthcare workers would be to document any comorbid
conditions. Perform a clinical assessment using pulse oximetry an arterial gas analysis
which will quantify arterial partial pressures of oxygen and carbon dioxide and blood pH,
which is the “gold standard” to assess oxygenation (O’Driscoll, Howard & Davidson,
2008). Document physical exam findings of wheezing, nasal flaring, assessor muscle

use, etc. Testing maybe need to be done every 30-60 minutes to resume normal levels

(Cukic, 2014).
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To diagnose hypercapnia or hypercarbia, a physician needs to order an arterial
blood gas test and examine lung and breathing function. Kong and Wilkinson (2019)
studied the predicted variables for hospital readmissions. It was determined that more
than one comorbidity, previous hospital admission, frailty, and poor nutrition, and lower
socioeconomic status were at the highest risk for readmissions. This could support the
results for readmissions in the normal CO2 group, group 1 (Kong and Wilkinson, 2019).
To identify the presence of an interaction between categorical variables in group 1, an
analysis of variance would need to be tested for more definitive results. For the results
in groups 2 and 3, Bahadori & FitzGerald, 2007, indicated that risk factors for
readmissions include previous hospital admissions, hypercapnia, and patients on oxygen
use long-term. Jenks, Williams, and Coleman, (2009) identified additional patient
factors for the readmission of COPD patients include patients that use oxygen at home,
hypercapnia, comorbidities, systemic corticosteroid use, smoking, and drug use (Jenks,
Williams and Coleman, 2009).

At the moderate level, the proportion of individuals with a PCO2 level greater
than 45 mmHg who readmitted was significantly less than the proportion that did not
readmit. Not everyone with COPD will develop hypercapnia or hypercarbia. If a patient
has more severe symptoms, testing may be performed on a patient, especially if the
patient has bronchitis leading to inflammation and mucus in the airways (Kong &
Wilkinson, 2019). The comorbidities of congestive heart failure, lung cancer, obesity,
depression, diabetes, chronic kidney disease, hypertension, and sleep apnea were all
related to higher rates of readmission (Kong & Wilkinson, 2019). The patient’s objective

biological state of their lungs is sometimes not accurate by the patient’s beliefs, and this
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Figure 4.12 shows that the number of individuals that did not have a PFT who
readmitted was significantly less than the proportion that did not readmit, X? (3, N = 233)
=98, p=0.01. The readmit group was highest in the category of not having the test
performed at 41.2%. The remainder of the readmitted group was almost 39.0 % having
the pulmonary function test done, and 15.7 % had the test performed within two years of
the visit. The non-readmit group scored the highest in the category of no test performed,
with 64.2 % of the patients not getting a pulmonary function test. The remainder of the
non-readmit group had 30.5 % that had received a pulmonary function test, and 5.3 %
that had completed the test within two years of their visit to the hospital. The pulmonary
function test (PFT) is only performed approximately 20% of the time at SUCH. It should
be noted that when patient scoring was completed there may have been confusion with
the category of completed test (test with completion and no documented date) versus
those that had a test completed within two years (with a documented date).

The PFT declares the severity of disease by the forced expiration of air in one
second (FEV7) (Global Initiative for Chronic Obstructive Lung Disease, 2019).
Spirometry is the gold standard for diagnosing COPD (Global Initiative for Chronic
Obstructive Lung Disease, 2019). COPD is usually not diagnosed until it is in its
advanced stages (Feinberg et al., 2017). Many times, it will go undiagnosed (Hvidsten et
al., 2008). Many patients that have not had spirometry or a PFT are not clinically
diagnosed based on the severity of COPD, which does not follow clinical guidelines
(Stein et al., 2012). A history and physical examination cannot make an accurate clinical
diagnosis of COPD (Spero et al., 2017: Kenealy et al., 2011: Shah, Press, Husingh-

Scheetz & White, 2016: Global Initiative for Chronic Obstructive Lung Disease, 2019).
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