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Abstract: This paper identifies evolving trends in the diagnosis and treatment of chronic
obstructive pulmonary disease (COPD), and recommends the integration of nursing strategies
in COPD management via widespread implementation of electronic health records. COPD is a
complex lung disease with diverse origins, both physical and behavioral, manifested in a wide
range of symptoms that further increase the patient’s risk for comorbidities. Early diagnosis and
effective management of COPD require monitoring of a dizzying array of COPD symptoms
over extended periods of time, and nurses are especially well positioned to manage potential
progressions of COPD, as frontline health care providers who obtain, record, and organize
patient data. Developments in medical technology greatly aid nursing management of COPD,
from the deployment of spirometry as a diagnostic tool at the family practice level to newly
approved treatment options, including non-nicotine pharmacotherapies that reduce the crav-
ings associated with tobacco withdrawal. Among new medical technologies, electronic health
records have proven particularly advantageous in the management of COPD, enabling provid-
ers to gather, maintain, and reference more patient data than has ever been possible before.
Thus, consistent and widespread implementation of electronic health records facilitates the
coordination of diverse treatment strategies, resulting in increased positive health outcomes
for patients with COPD.

Keywords: COPD, epidemiology, risk factors, pathology, comorbidities, exacerbations,
management

Introduction
Chronic obstructive pulmonary disease (COPD), formerly known as chronic bronchitis
or emphysema, is characterized by the progressive limitation of airflow, associated
with an abnormal inflammatory response of the lungs toward noxious stimuli in the
form of gases or particles.! According to the Global initiative for chronic Obstructive
Lung Disease (GOLD), COPD is the fourth leading cause of chronic morbidity and
mortality in the USA, and is projected to rank fifth in 2020 as a worldwide burden
of disease according to the World Health Organization.? In 2001, the GOLD expert
panel of health professionals from the fields of respiratory medicine, epidemiology,
socioeconomics, public health, and health education compiled a consensus report based
on then new information on the pathogenic mechanisms of COPD, emphasizing the
need for additional study and evaluation as the initial recommendations took effect. In
2011, GOLD released a new consensus report, ie, the Global Strategy for Diagnosis,
Management, and Prevention of COPD, with subsequent updates in 2013 and 2014.
GOLD’s most current reports recommend assessment of COPD based on a patient’s
level of symptoms, future risk of exacerbations, spirometric abnormalities, and
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identification of comorbidities. The reports further recom-
mended treatment of patients based on a quadrant system,
specifying alternate treatment routes based on the number of
categories in which a patient is symptomatic. The quadrant
system illustrates the benefits derived from early diagnosis
of COPD, since patients symptomatic in only one category
may well respond to a relatively simple intervention, while
patients symptomatic in two or more categories often require
multiple simultaneous treatments that become increasingly
invasive. Research shows that effective utilization of the
quadrant system entails extensive data collection, ideally with
numerous data items collected in all four categories at each
and every patient visit.>~* This accumulation of data not only
aids the early diagnosis of COPD but also enables accurate
assessment of the factors contributing to any given patient’s
disease development and progression. This assessment, in
turn, aids the selection of an appropriate course of treatment,
which varies significantly from one patient to the next.

This paper opens with a brief discussion of the pathol-
ogy and epidemiology of COPD as a review of the many
data items to be tracked for effective COPD management.
Proceeding to treatment strategies illuminates the crucial role
of the nurse in COPD management as the frontline health
care provider responsible for obtaining and recording data.
Further discussion of treatment strategies reveals a possible
leadership role for nursing administration in the management
of COPD, particularly in its prevention and treatment at the
earliest stages. The concluding recommendation of consistent
and widespread implementation of electronic health records
(EHRs) is supported by a case report from Southampton
City, UK, in which a 3-year audit of hospital admission
records identified a subset of patients with COPD who then
received targeted treatment, resulting in significantly fewer
total COPD-related hospital admissions.®

Evolving trends in diagnosis and
assessment of COPD

In the 1960s, the American Thoracic Society defined chronic
bronchitis as a respiratory disease characterized by the pres-
ence of cough and excessive mucus production for at least
3 months in at least 2 consecutive years.” The American Tho-
racic Society defined emphysema as an anatomic alteration
of the lungs characterized by abnormal enlargements of the
air spaces and bronchioles, with evident destructive changes
in the alveolar walls.” Over the next 50 years, clinicians and
researchers together discovered that chronic bronchitis and
emphysema were both manifestations of the same destruc-
tive action of behavioral and environmental risk factors on

pulmonary cell tissues.® Moreover, the structural alterations
associated with chronic bronchitis and emphysema often
originate or reinforce comorbid conditions like cardiovas-
cular disease, certain types of cancer, and the anxiety and
depression associated with decreased physical functionality.'
Today’s standards indicate that health care providers should
initiate a program of consistent, long-term monitoring for
COPD in any patient presenting with chest symptoms.>
This ongoing assessment necessarily evaluates the patient’s
symptomatology and integrates the physiological data with
the patient’s personal and family medical history, with par-
ticular attention to the wide array of risk factors, which may
support or contraindicate different treatment options.>

Pathology

The primary pathological changes seen in COPD include
evident narrowing and destruction of the terminal bronchi-
oles, sometimes recorded to <2 mm in diameter.'! In healthy
patients, small airways contribute little resistance to airflow.'?
However, patients with COPD experience increased small
airway resistance due to increased tissue volume in the walls
of the small airways.'* Characteristic cellular events in the
small airways of a lung with COPD include metaplasia of
the goblet cells, and replacement of the respiratory Clara
cells with mucus-secreting and infiltrating mononuclear
cells.!! These physiological markers can be identified in
patients with COPD based on spirometric analysis, which
can indicate restricted airflow whether or not other symptoms
are present, and for this reason, some researchers advocate
implementation of spirometric analysis in family medicine
practice.'® Certainly, detection of COPD by primary care
providers could facilitate early detection of the disease,
which often progresses unnoticed until it has reached an
advanced stage.

Research validates the implementation of spirometry at
the family practice level, but also calls attention to the chal-
lenges facing such implementation.'*" In their 2014 study
of 12 primary health clinics, Saad et al found that 80% of
patients targeted for spirometry based on the presence of
smoking or respiratory symptoms did not have COPD. '
On the other hand, 7% of smokers and 13% of respiratory
patients did have the disease at the GOLD I and II levels,
with the lower levels having the fewest symptoms and the
greatest potential positive response to treatment.'* Moreover,
the researchers noticed no difference in the type or number of
respiratory symptoms in patients with COPD versus without
those COPD, demonstrating the value of spirometric analysis
in early detection of the disease.!® However, the researchers
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also noted that the lack of allocated time and training of
health care professionals is a significant challenge that must
be overcome for implementation of spirometry at the family
practice level.'® Indeed, seven additional clinics were unable
to participate in the study, even though they were provided
with the same equipment and minimal training as the others,
because of the already substantial demands on the time of
the limited staff at those primary care facilities.'®

Epidemiology

In 2002, COPD became the fifth most common cause of
mortality worldwide.!” Statistics present a wide range of
incidence rates from one country or region to another,
attributable not only to genetic, environmental, and cultural
differences in the populations being studied, but also to
the varying definitions of COPD applied by clinicians and
researchers in different countries.'®!" The following genetic,
behavioral, and environmental risk factors contribute to the
development of COPD, all of which require careful, long-
term monitoring for disease prevention, early diagnosis, and
effective treatment.?

Genetic risk factors include defects in the genes coding
for microsomal epoxide hydrolase, transforming growth fac-
tor B1, tumor necrosis factor, and o1-antitrypsin, a protease
inhibitor responsible for protecting the lungs from the action
of neutrophil elastase.?!2> While these genetic predispositions
are found in only 1%-3% of all patients diagnosed with
COPD, these predispositions, when paired with behavioral
and environmental risk factors, significantly increase the risk
of developing COPD.?>%

Recurrent inhalation of tobacco smoke is the most com-
mon and detrimental behavioral risk factor for the develop-
ment of COPD, particularly in high-income countries.?”’
A 2005 study in Sweden found that 76.2% of COPD cases
were due to smoking, while a similar study in Denmark found
the rate of COPD caused by smoking to be 74.6%.% Occu-
pational hazards resulting in exposure to dust, chemicals,
vapor, and fumes are also a strong factor in the development
of COPD.? A 2012 study in the USA found that about 19.2%
of recorded COPD cases in hospitals were attributable to
work-related exposures, and 31.1% of these patients were
non-smokers.?

Environmental risks include exposure to the byproducts
of environmentally hazardous industries, estimated to cause
COPD in 35% of people in low-income to middle-income
countries.’*** Even in wealthier countries, socioeconomic
factors often place patients in or near environmentally
contaminated regions, increasing their risk for COPD.*

Socioeconomic risk factors for COPD also include low levels
of health and hygiene education, unavailability of adequate
affordable health care, and lack of access to critical resources
like clean water and sanitary residence facilities.>

Demographic categories have less impact on the likeli-
hood of an individual developing COPD, as evidenced by the
widespread prevalence of COPD around the world. Worth
noting, gender is no longer considered a significant determi-
nant in the development of COPD, since recent changes in
the smoking behavior of women have leveled incidence rates
based on gender.*3! Age remains the most relevant demo-
graphic risk factor for COPD. While diminished lung func-
tion is a normal occurrence, research has shown that elderly
individuals with COPD have much greater impairment of
lung function than elderly individuals without COPD.*>%

On the other hand, a patient’s medical history greatly
affects his or her risk for COPD. Past exposure to infections
like bronchitis and pneumonia, especially during the early
years of life, can predispose an individual to changes in the
responsiveness of the airway, which may contribute to exac-
erbations of COPD.?” Further complicating and reinforcing
the progression of COPD are comorbidities like cardiovas-
cular disorders, metabolic or bone diseases, stroke, cancer,
anemia, osteoporosis, diabetes, depression, cachexia, and
even decreased cognitive functionality.-10-38-43

Most patients admitted to hospitals and diagnosed with
COPD are expected to be readmitted within 12 months of
discharge due to persistence or exacerbation of symptoms.*
Exacerbations are acute events, such as noisy breathing,
increased anxiety, or chest breathing, distinguished by a
worsening of respiratory symptoms well beyond the usual
variations felt by the patient, which may result in a change in
pharmacological treatment.** Exacerbations require careful
management because they are the primary causes of morbid-
ity, mortality, and increased health care costs for COPD.2
Factors that contribute to the development of an exacerbated
COPD episode include bacterial or viral infections of the
respiratory tract or exposure to air pollution.

Challenges to the nursing strategy
for management of COPD

The preceding overview of pathology development and asso-
ciated risk factors illustrates the vast complexity of COPD
causes. Predictably, management strategies for COPD are
equally varied and complex, combining pharmacological
treatments with health education and behavioral modifica-
tion strategies. Pharmacological treatments include several
types of bronchodilators, corticosteroids, and pneumonia and

Patient Preference and Adherence 2015:9

submit your manuscript

497

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Liu et al

Dove

influenza vaccinations; additionally, patients with hypoxemia
respond well to oxygen therapy via liquid oxygen, com-
pressed gas, or concentrators.*” Health education strategies,
such as nutritional guidance and pulmonary rehabilitation
through aerobic exercise, promote behavioral modifica-
tions and improve quality of life, even if they have not been
found to reverse the progression of COPD.*’ Psychological
counseling, participation in some kind of smoking cessation
program, and development of coping mechanisms further
improve health outcomes.*’

However, while this range of management strategies pres-
ents diverse opportunities for improved health outcomes, not
all treatments are appropriate for all patients. Indeed, several
of the pharmacological treatments are contraindicated for
some of the common comorbidities experienced by patients
with COPD. Most notably, varenicline and bupropion, the
only non-nicotine first-line medications to promote smoking
cessation, carry increased risks of depression and suicide.*
Conversely, certain pharmacological treatments for depres-
sion can exacerbate certain cardiovascular conditions, which
could, in turn, produce an exacerbation of COPD.* Thus, a
thorough understanding of a patient’s symptomatology in the
context of his or her individual medical history is absolutely
essential for effective treatment of the disease, since the
wrong treatment could actually result in profoundly negative
health outcomes.

Given this complexity in both diagnosis and treatment, the
most significant challenge to nursing management of COPD
is the capacity of the medical facility’s human and material
resources to gather, store, and access patient information.
The systemic nature of this challenge suggests a leadership
role for nursing administrators, whose perspective on the
operational structures of their facilities can identify areas in
need of improvement and redirect resources to ameliorate
these weaknesses. Certainly, nursing administrators face ever
more stringent budgetary demands, and shifting resources
from one department to another is often fraught with unin-
tended consequences, especially when the shift disrupts well
established procedures. However, the following programs
offer tremendous potential to reduce hospital admissions
for COPD, freeing resources that are currently consumed by
this costly disease, which could then be available to those
departments that may perceive an initial loss.

Preventative measures are always cost-effective in the
long run, and community-based health education programs
would go a long way toward reducing the incidence of the
disease. Ideally, medical facilities could partner with social
welfare organizations to provide nutritional counseling,

physical education, and smoking cessation programs at low
or no cost, targeting populations at risk based on socioeco-
nomic factors. Health education programs for patients who
have already been diagnosed with COPD are also benefi-
cial, particularly those that promote adherence to treatment
regimens known to be effective at combating symptoms
and exacerbations.’® Such programs will be most effective
when they also provide patients with coping strategies to
minimize the impact of side effects associated with their
recommended treatments.>

Early detection of COPD would likewise produce mea-
surably reduced costs associated with the disease. Achieving
this goal will depend on the implementation of spirometric
analysis at the primary health care level, as mentioned above,
and will require that medical administrators address the chal-
lenges identified by Saad et al including the lack of allocated
time and training of personnel. Any program seeking to
establish spirometry as a diagnostic tool for family medical
practitioners must provide not only the equipment but also
enough training to ensure personnel feel fully competent
to use the equipment in their busy clinical environments.
According to an older study of COPD training in outpatient
clinics, providing enhanced COPD training to medical stu-
dents prior to completion of their educational program may
be especially effective at applying an integrated spirometry
in primary care settings.”!

Spirometric analysis is only one aspect of the compre-
hensive preventative program necessary to identify patients
with COPD as early as possible. A truly comprehensive
program requires screening in each of the risk and symptom
categories identified above, and the full range of screening
must be conducted not just once, but at every patient visit.
At the present time, this level of monitoring is practically
inconceivable, and while the standard is admirable, one
would be hard pressed to find a medical facility with such
capability. A 2005 study of 12 facilities in two regions of
the USA found that 82% of patients had at least one error of
omission reported over a 13-month period, suggesting that
little is known about the relative incidence of serious errors
of omission compared with errors of commission.>?

Fortunately, new technology could greatly facilitate the
level of data collection necessary to improve widespread
early diagnosis of COPD. An increasing number of medical
facilities are adopting EHRs, from the research institutions
that helped to develop EHRs to small family practices, which
have only been able to implement this expensive technol-
ogy with funding assistance from governmental agencies.
EHRs aid in the management of diverse chronic conditions,
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including COPD and its many comorbidities.” EHRs facili-
tate collection of data by providing a programmable interface
that can be selected to highlight data fields critical to manage-
ment of any targeted disease.> They can even prompt the user
when a particular type of testing or treatment is indicated, so
that the health care professional runs less risk of committing
an error of omission.>* Moreover, EHRSs are also accessible to
patients, who can view their own profiles and thereby increase
their participation in the management of their own health.>
The EHR is already an effective platform for health educa-
tion. However, with innovative programming and effective
safeguards to protect confidentiality, EHRs may eventually
be able to leverage lessons from social media technology to
improve popular perceptions of currently unpopular health
education programs, increasing patient participation in health
maintenance strategies currently resisted by those most in
need of them.

Conclusion
One case study from Southampton City, UK, suggests
how effective, consistent, and widespread deployment of
EHRs could be in the management of COPD. The British
Lung Foundation developed and implemented a strategy of
primary and secondary care to reduce emergency admis-
sions of patients with acute COPD exacerbations.® First,
researchers performed a 3-year audit of hospital admission
records, and found that 34 patients comprised 22% of COPD
admissions over that time period.® These patients were then
targeted with interventions ranging from health education
to smoking cessation and psychological counseling, and
the 30-day readmission rate for these patients dropped from
13.4% to 1.9%.°

This dramatic result indicates that comprehensive data
collection and analysis holds tremendous promise for the
management of COPD and other chronic illnesses. EHRs
are already improving health outcomes for patients with
more manageable diseases, and EHRs will certainly adapt
to ever more complex health conditions. As overwhelming
as the implementation of EHR technology appears at first,
the benefits the technology provides far exceed the perceived
risk of the initial investment. Considering the burden of
paper-based data collection, EHRs promise to improve
quality of life outcomes for health care professionals and
patients alike.
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