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Abstract

Pulmonary rehabilitation plays a key role in the management of chronic obstructive
pulmonary disease COPD. It offers supervised exercise and education for those with
breathing problems. The nurse plays a key role in identifying potential candidates for
pulmonary rehabilitation, and in facilitating and reinforcing the material learned in
rehabilitation program. Objectives: 1-Assess the effect of diaphragmatic breathing on
pulmonary functions of COPD patients. 2-Assess the effect of pursed-lips breathing on
pulmonary functions of COPD patients. 3-Compare between the effect of diaphragmatic
breathing and pursed-lips breathing on pulmonary functions of COPD patients. Setting: The
study was carried out at Inpatient Medical Chest Disease Unit at Alexandria Main University
Hospital. Subjects: a convenient sample of 60 adult patients of both sexes diagnosed with
chronic obstructive pulmonary disease, free from co-morbid diseases that affect the result.
The sample was divided randomly into two equal groups, 30 patients each. Group (l) received
diaphragmatic breathing training, Group (ll) received pursed-lips breathing. Tools: Two
tools were used in this study. Tool | an interview questionnaire to illicit socio- demographic
data, tool 1l the Chronic Obstructive Pulmonary Disease patient pulmonary functions tests
assessment tool. Validity and reliability of the tool were estimated. Results: The study
findings revealed that pulmonary function parameters showed only significant changes in
tidal volume and expiratory reserve volume after exercise training in both groups. There were
significant differences in PaO2, PCO2, SPO2 results among both studied subjects.
Conclusion: Diaphragmatic breathing and Pursed lips breathing have almost equal effect on
improving pulmonary functions of COPD patients. Recommendation: Patient education
regarding pulmonary rehabilitation should be part of the in-service nursing health education
programs.

Keywords: Chronic Obstructive Pulmonary Disease, Pulmonary rehabilitation,
Diaphragmatic and pursed-lips breathing, Pulmonary function parameters.
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Introduction

Chronic  obstructive ~ pulmonary
disease (COPD) is a disease state
characterized by airflow limitation that is
not fully reversible. The airflow limitation
is usually both progressive and associated
with an abnormal inflammatory response of
the lungs to noxious particles or gases.
COPD may include diseases that cause
airflow  obstruction e.g., emphysema,
chronic bronchitis or any combination of
these disorders™?.

The previous definition of COPD has
emphasized the terms emphysema and
chronic bronchitis. Emphysema refers to
abnormal enlargement of the distal air
spaces and destruction of the lung distal to
the terminal bronchiole. The damage is not
uniform, it may affect only the central
portion of the pulmonary lobules
(centrilobular emphysema) or it may result
in destruction of most of the structures
within a terminal unit, including the
alveolar ducts and alveoli (panlobular
emphysema) (figure.1). Chronic bronchitis
has been defined as the presence of chronic
productive cough for three months during
each of two successive years in patients in
whom other causes of chronic cough have
been excluded®®,

COPD is a growing cause of
morbidity and  mortality  worldwide,
according to the World Health Organization
(WHO), 80 million people worldwide have
moderate-to-severe COPD. In 2005, three
million deaths due to the disease were
reported, and the WHO predicts that, by the
year 2030, COPD will become the third
leading cause of death®”. Alexandria Main
University Hospital, statistical reports
showed that, 1645 patients were admitted to
the Medical Chest Disease Department
throughout the year of 2010, and COPD
patients represented about one fifth of total
admission rate (293 male and 72
female)®?),

Cigarette smoke has several direct
effects on the respiratory tract, its irritating
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effects can cause hyperplasia of the cells
including goblet cells which subsequently
results in increased production of mucus
and hyperplasia which reduces airway
diameter and increases the difficulty in
cleaning secretions. Smoking reduces the
ciliary activity and may cause actual loss of
ciliated cells. It also produces abnormal
dilation of the distal air spaces with
destruction of alveolar wall after a short
time of smoking and changes in small

airway function can develop®®%.

It is believed that many genetic
factors increase or decrease a person's risk
of developing COPD. The genetic risk
factor that is best documented is a rare
hereditary deficiency of alpha-1 antitrypsin,
which is a significant cause of emphysema
in nonsmokers and influences susceptibility
to disease in smokerst*?).

In the past, most studies showed that
COPD prevalence and mortality were
greater among men than women. Studies
from developed countries show that the
prevalence of the disease is now almost
equal in men and women™®. COPD is rarely
found below the age of 40, as lung functions
deteriorates with age therefore, ageing may
increase  the  susceptibility for the
development of COPD and its
exacerbations™®.

A history of severe respiratory
infection has been associated with reduced
lung function and increased respiratory
symptoms in adulthood. Also, lung growth
which may be related to processes occurring
during gestation, birth, and exposures
during childhood, reduced maximal attained
lung function (as measured by spirometer)
may identify individuals who are at
increased risk for the development of
coPD™.  The inflammation in the
respiratory tract of patients with COPD
appears to be an amplification of the normal
inflammatory response of the respiratory
tract to chronic irritants such as cigarette
smoke™®.
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Airway obstruction occurs as a result
of the inflammation and narrowing (airway
remodeling) and inflammatory exudates in
the small airways. Other factors
contributing to airflow obstruction include
loss of the lung elastic recoil (due to
destruction of alveolar walls) and
destruction of alveolar support (from
alveolar attachments).The airway
obstruction progressively traps the air
during expiration, resulting in
hyperinflation .Hyperinflation reduces the
inspiratory capacity and therefore the
functional residual capacity during exercise.
These features result in breathlessness and
limited exercise capacity typical of COPD.
Also the stagnant air in the alveoli cannot
supply adequate oxygen to the capillaries;
this creates a fertile field for bacteria to
grow®.

On the other hand, the trapped air
affects the diaphragm, which is the main
muscle of respiration as it produces
reduction in diaphragm mobility, in which
the diaphragm becomes in a lower position
than normally expected during expiration
and becomes flattened. The flattened
diaphragm cannot produce force as
effectively as the normal individual, and
this may contribute to an increased work of
breathing and recruitment of accessory
respiratory muscles. Decreased FEV1
primarily results from inflammation and
narrowing of peripheral airways, while
decreased gas transfer arises from the

parenchymal destruction of emphysema™”.

Gas exchange abnormalities result in
hypoxemia and hypercapnia; also mild to
moderate pulmonary hypertension may
develop late in the course of COPD and is
due to hypoxic vasoconstriction of small
pulmonary arteries, Progressive pulmonary
hypertension may lead to right ventricular
hypertrophy and eventually to right-side

cardiac failure (Cor pulmonale)*®19).

Although spirometry does not fully
capture the impact of COPD on a patient’s
health, it remains the gold standard for
diagnosing the disease and monitoring its
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progression.  Spirometry is the best
standardized, most reproducible, and most
objective available measurement of airflow
limitation®* ?Y. Lung function measurement
by Spirometry; is a simple test to measure
the amount of air a person can breathe out,
and the amount of time taken to do, so this
test can detect very small changes in lung
function before the patient can appreciate it.
The machine measures the airflow that
passes through the inhalation port attached
to the machine, the inhalation device is
usually a disposable cardboard tube or a
reusable tube that can be sterilized after use.
The most common parameters measured in
spirometry are Vital capacity (VC), Forced
vital capacity (FVC), Forced expiratory
volume (FEV) at timed intervals of 0.5, 1.0
(FEV1), and Maximal voluntary ventilation
(MVV)( Figure.1 A,B)®?.

Spirometry measurements are
evaluated by comparison of the results with
appropriate reference values based on
patient's age, height, sex, and race.
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Fig. 1: A) Normal flow volume loop.
B) Flow volume loop of obstructive
diseases®.

Spirometry is essential for the
diagnosis and provides a useful description
of the severity of pathological changes in
COPD. It is often repeated after giving the
patient a bronchodilator, such as an inhaled
beta-agonist. If the FEV1 (forced expiratory
volume after 1 second) improves more than
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12%, the obstruction may be reversible or
partially reversible (Table .1).

Table (1): Spirometric Classification of
COPD®,

Spirometric Classification of COPD
Severity Based on Post-Bronchodilator

FEV1
Stage I FEV1/FVC <0.70
Mild
FEV1 > 80% predicted
Stage Il: FEV1/FVC <0.70
Moderate

50% < FEV1 < 80%
predicted

Stage I1l: Severe FEV1/FVC <0.70
30% < FEV1 < 50%
predicted

Stage IV: FEV1/FVC <0.70

Very Severe
FEV1 < 30% predicted
or FEV1 < 50%
predicted plus chronic
respiratory failure

Laboratory studies include arterial
blood gas measurement (ABGs) which are
usually assessed in the severe stages and
monitored in patients hospitalized with
acute exacerbation. In the early stages there
may be a normal or only slight decreased
paO and a normal paCOs,. In the later stages
of COPD, typical findings are low paO.,
elevated paCo,, decreased or low- normal
PH, and increased bicarbonate (HCO3)
levelst®®,

Pulmonary rehabilitation (PR) plays a
key role in the management of chronic
obstructive pulmonary disease. It has been
defined as “an evidence-based,
multidisciplinary, —and  comprehensive
interventions for patients with chronic
respiratory diseases who are symptomatic
and often have decreased daily life
activities. The primary goal of PR is to
provide enough patient information, reduce
symptoms, decrease disability, restore the
patient to the highest possible level of
independent function, and improve the
overall quality of life (QOL) for patients
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with  chronic respiratory disease. PR
includes patient education, therapeutic
components, evaluation of nutrition, and
psychological ~ support®?”).  Patient
education includes respiratory anatomy and
physiology as well as simplified
explanations of the disease process and
therapy The therapeutic components consist
of exercise, ventilatory therapy, and
ventilatory muscle training.  Exercise
training including diaphragmatic and pursed
lips breathing forms the cornerstone of
successful pulmonary rehabilitation. COPD
patients are routinely instructed on
breathing technique called pursed lips
breathing (PLB), in order to improve
breathing efficiency and decrease dyspnea
during activities, improve physical function
and quality of life®,

The second technique of effective
breathing is diaphragmatic or abdominal
breathing (DB). In COPD trapped air in the
damaged air sacs often causes the lungs to
over expand, this prevents the diaphragm
which is the most efficient breathing muscle
from moving as much, so, COPD patients
no longer use this important breathing
muscle effectively. Therefore,
diaphragmatic exercise is designed to help
these patients utilize this muscle in the act
of breathing; improve breathing pattern and
ventilatorg/ efficiency without causing
dyspnea®.

Adherence to therapeutic
interventions including exercise programs is
a crucial health behavior in the management
of chronic respiratory disease. The nurse
should instruct the patient to perform
pursed-lips breathing when he/she is relaxed
and not in respiratory distress, in pain, or
distracted. Also instructs him/her to breathe
slowly and rhythmically in relaxed manner
and to exhale slowly to empty the lungs.
Oxygen supplementation during exercise
training has been shown to improve exercise
capacity in those patients with COPD, who
were not hypoxemic during exercise.
Through nurse - patient cooperation, the
patients can learn how to cope and improve
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their breathing, fitness, and prevent
worsening of the disease. The nurse in
pulmonary rehabilitation should provide the
patients with the needed instruction about
breathing strategies and bronchial hygiene
techniques on individualized base, transfer
the educational training and exercise
adherence to the home setting, and enhance
patient's self-management as it improves
health status and lowers health service use
in many chronic diseases®®. Therefore, the
nurses should advice and support patients
and their families, educate and encourage
them to manage  their  disease
proactively®®3Y,

The purpose of this study was to
evaluate the effectiveness of breathing
retraining of COPD patients (Diaphragmatic
and pursed lips breathing) as a coping
strategy that can help them improve their
breathing pattern.

Aims of the Study
This study aims to:

1. Assess the effect of
diaphragmatic ~ breathing  on
pulmonary functions of COPD
patients.

2. Assess the effect of pursed-lips
breathing on pulmonary
functions of COPD patients.

3. Compare between the effect of
diaphragmatic ~ breathing  and
pursed-lips breathing on
pulmonary functions of COPD
patients.

Operational definition of pulmonary
function:

In the present study pulmonary
functions are restricted to the dynamic flow
rates of gases through the airways, lung
volumes and capacities and the ability of the
lungs to diffuse gases.

ASNJ Vol.17 No. 1, 2015

Research Hypotheses:

1. COPD patients who practice DB will
show improvement in pulmonary
functions.

2. COPD patients who practice PLB will
show improvement in pulmonary
functions.

Materials and Method

Materials
Design: A quasi experimental research
design was used in this study.

Setting: This study was carried out at the
inpatient Medical Chest Diseases
Department, Alexandria Main University
Hospital.

Subjects: The subjects of this study
included a convenient sample of 80 adult
patients of both sex diagnosed as having
(COPD), who were divided equally into two
groups, 40 patients in each group. The
number of patients who completed the
education intervention was 60 patients, the
other 20were dropped from the study due to
mortality, tiredness and other unknown
reasons.

Group (I) received diaphragmatic
breathing training (DBT). Group (ll)
received pursed-lips breathing training
(PLB). Inclusion criteria: Age, ranging
from 21 to 60 years ,willing to participate in
the study, free from any other respiratory
disorders such as Tuberculosis, free from
any associated co-morbid diseases that
affect blood gases results as diabetes
mellitus, renal disease and congestive heart
failure, and not participate in any
respiratory  exercise-training ~ program
throughout the last 6 months. The required
sample size was estimated by using the
EPinfo program with the following
parameters:

Confidence coefficient= 95%, Power= 80%,
Ratio= 1:1, Percent= success 50%

The result is N= 26 among each of the 2
groups as the minimum. The researcher
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added twenty four to each group in case of
withdrawal from the study or dropping out.

Tools:

Tool I: An Interview Questionnaire

It was developed by the researcher to
illicit  the following data:  Socio-
demographic data as age, sex, occupation,
residence, level of education, diagnosis,
medications used, smoking habits In
addition to the vital signs assessment sheet,
(temperature, pulse, respiration, and blood
pressure).

Tool IlI: The Chronic Obstructive
Pulmonary Disease Patient Assessment

This tool was developed by the researcher
after an extensive review of related
literature and applied by a trained
technician. It is composed of three parts:
pulmonary function test parameters, arterial
blood gases analysis, and oxygen saturation
measurements.

Part One: Pulmonary function tests
(PFTs): This part was used to evaluate the
obstructive ventilatory defect through the
following parameters:©?

e Vital Capacity (VC), Expiratory
Reserve Volume (ERV), Forced Vital
Capacity (FVC).

e Forced Expiratory Volume in 1 sec
(FEV1) m, FEV1/FVC ratio
(FEV1%), Peak Expiratory
Flow(PEF), Maximum Voluntary
Ventilation( MVV) and, Tidal
Volume (Vr)®?.

Part two: Arterial blood gases analysis:
This part was used to assess the ability of
the lungs to provide adequate oxygen and
remove carbon dioxide through the
following:®® Blood PH (N: 7.35 to 7.45),
arterial oxygen tension (PaO;) (N: 80 to 100
mm Hg), arterial carbon dioxide tension
(PaCOy) (N: 35 to 45 mm Hg). And, arterial
bicarbonate tension (HCOs). (N: 22 to 26
mEq/liter)®?.
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Part three: Oxygen Saturation (SpOy):
Oxygen saturation of the hemoglobin was
measured by noninvasive pulse oximetry.
SpO; (not a substitute for measurement of
arterial partial pressure of oxygen) (PaOy)
(N: 97%to 99%)CY.

Method

- Written approval: Before
conducting the study, an official
letter from the Faculty of Nursing
was submitted to the general director
of the Main University Hospital, and
the head of the Chest Department.
Permission to carry out the study
was obtained from the director of the
chosen setting after explanation of
the purpose of the study.

- Validity and Reliability: The study
tools were developed by the
researcher after reviewing the
related literature. The content of the
constructed tools were revised by a
jury of 7 experts in the field of
medical surgical nursing, Faculty of
Nursing, Alexandria University, to
test the content validity,
completeness, and clarity of items.

- Pilot study: Before starting the data
collection, a pilot study was applied
on ten patients to test the clarity and
applicability of the tool, time needed
to conduct the interview and the
intervention, and necessary
modifications were introduced.

- Procedure:  The study was
conducted throughout a period of 9
months (from August 2011 to April
2012). It comprised three phases:

e Phase | (pre-exercise phase):
Patients who fulfilled the
inclusion criteria were selected
and allocated either in group |
(DB) or group Il. (PLB) Patients
were asked to fill the interview
questionnaire themselves or with
the help of the researcher. The
patient’s age, sex, height and
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weight  were recorded  for
calculation of reference values.

Scheduled appointments were
given to them to conduct the lab
investigations and  pulmonary
function tests that were carried
out by the technician at the
pulmonary function test lab, Chest
Disease Unit at the Main
University Hospital. Patients were
asked to be relaxed as possible
before and during the test and
follow instruction during
procedure.

Nose was pinched off as the

patient  breathes through a
mouthpiece attached to the
spirometry.

For Vital capacity (VC): The
patient was instructed to breathe
in and out normally to attain full
expiration. For forced Vital
capacity (FVC) patient was
instructed to breathe in with a
maximal effort, then exhale as
forcefully and rapidly as possible.
For Forced Expiratory volume in
1 sec (FEVi): patient was
instructed to take full inspiration
and then expire forcefully through
the mouth piece of the spirometer.
For Maximum Voluntary
ventilation (MVV): patient was
asked to inhale deeply and exhale
rapidly in 15 seconds. Peak
Expiratory flow (PEF): this occurs
very early in the forced expiratory
maneuver.

Interpretation of PFTs is usually
based on comparison of patient's
data measurements with the
reference (predicted) value, the
predicted values are based on
patient's sex, age, weight and
height2°).

The researcher taught the patient
and one of his/her family
members the diaphragmatic or
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pursed lip breathing technique.
(According to the group). Then
patient's competence was assessed
by the researcher. (Do the
exercise correctly at least 3
times).

Phase Il (Exercise phase):

e The patients practiced the selected

exercises as follows: every week,
during the first 3days the patient
practiced the exercise under the
supervision of the researcher, and
then during the last 3 days he/she
practiced the exercise alone
without supervision. This was
repeated for two weeks.

The patient practiced the exercise
3times/day (3sessions).

During each session the patient
practiced the exercise 4 times /
session. Each session was
extended from 10-15 minutes.

Group | (Practiced
diaphragmatic  breathing): the
patient was asked to lie down
with knees slightly bent or
assume fowler position, place
one hand on the abdomen and
the other on the chest, then
inhale slowly and deeply through
the nose while letting the
abdomen rise more than the
chest; Contract the abdominal
muscle and begin to exhale
through pursed lips, press inward
and upward with continuing to
exhale. The patient was asked to
repeat the exercise for a minute,
rest for at least 2 minutes

Group Il (Practiced pursed lips
breathing): The patient was
asked to inhale slowly through
abdominal muscles, and then
exhale through pursed lips (for a
count of six or more). N.B (The
expiration should be three times
longer than inspiration).
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e An arterial blood gases analysis,
Oxygen saturation, and vital signs
were measured.

e The prescribed medication was
administered (Bronchodilators
and/or Expectorants), and a cup of
warm fluid was given if needed®.

Phase 111 (Post-exercise evaluation
phase):

Pulmonary function tests, arterial
blood gases analysis, oxygen
saturation and vital signs
reassessment were done  after

completion of the training program (2
weeks) for evaluating the
effectiveness of the interventions.

Ethical considerations:

Approval was obtained to conduct the

study from the ethical committee at Faculty

of Nursing. Patients’ verbal consents were
obtained. This approval was obtained after
description of the training and its benefits to
Patients were informed that the
participation is voluntary and they can

withdraw at any time. Confidentiality of

patient data were assured, their names were
replaced with a code. Patient privacy was
maintained throughout the study. A manual

for diaphragmatic breathing and pursed lips

breathing was developed based on the
review of related literature and given to
each patient. Copies of the booklet were
kept at the nurses' office to be used later

with other patients.

Statistical Analysis

Statistical analysis was performed using
package for Social Sciences
(SPSS) version 16 for windows.

- Number and percentage (No %) were
used for describing and summarizing
qualitative data.

- Chi-Square (x?) test was used for
comparison between the distributions
of two qualitative variables.
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- Fisher’s exact (FET) test was used for
comparison between the distributions
of two qualitative variables whenever
the (x%) test was not appropriate (>
20% of the expected cells have
expected count < 5).

- t-test was used for comparison between
quantitative data in the same group.

- Graphical presentation: Graphs were
drawn for data visualization using
Microsoft Excel.

*The level of significance selected for
this study was P equal to or less than
0.05.

Limitations of the study:

- It was difficult to find patients free
from co-morbid diseased as diabetes
mellitus, renal disease and congestive
heart failure.

- Many times the study procedures were
not completed due to rapid turnover of
the patients, high admission and
limited beds.

- The ABG machine was not found at
the chest unit, so it took time to be
done.

- Pulse oximeters were not available, so
the researcher had to buy it.

Results

Table (2) shows distribution of bio-
socio-demographic ~ characteristics ~ for
COPD patients. It reveals that the highest
percentage (78.3%) was among the age
group between 50 - 60 years, 73.3% were in
the diaphragmatic group and 83.3% were
in the pursed lips group. The majority of
patients in the two studied groups were
males (88.3%), illiterate (63.3%), and lived
in rural areas (66.7%).There were no
statistical significant differences between
the two groups.

With reference to COPD onset, table (3)
illustrates  that, gradual onset was
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encountered among 86.7%, 63.3% of the
studied groups respectively, and the
majority of the patients among both groups
were diagnosed as COPD since one to 9
years. Regarding the smoking condition,
almost two thirds of the studied patients
reported  quitting smoking  (61.6%),
distributed as 60% in the diaphragmatic
group and 63.3% in the pursed lips group,
respectively. The longest period of quitting,
was more than twelve months in the
diaphragmatic group and from six to twelve
months in the pursed lips group.

Table (4) shows the comparison of the
effect of diaphragmatic breathing versus
pursed lips breathing on pulmonary function
tests parameters before and after the
exercise training. The table portrays
differences in pulmonary function tests
before and after exercise training within the
same group as well as between the two
studied groups. A general improvement in
all parameters was observed in the two
groups after training. However, this
improvement did not show significant
differences either within the same group or
between two groups, except in relation to
ERV (p= 0.000*, p= 0.004*) respectively
and TV (p=0.003*, p=0.002*) respectively
which  showed  statistical  significant
improvement within the DBT& PLT
groups.

Table (5) clarifies the comparison of the
effect of diaphragmatic versus pursed lips
breathing on arterial blood gases results
before and after exercise training. In
relation to arterial blood gases results before
and after exercise training among the two
studied groups, the blood PH did not show
any statistical significant differences either
between the two groups or within each
group before and after the exercise training.
Pao,, Paco, Hcosz showed significant
differences before and after the exercise
training within each group, but this
improvement did not differ significantly
between the two groups.( Pao,, P=0.000%,
P=0.000%*),(Paco,, P=0.002* , P=0.000%),
(Hcos , P=0.001* , P=0.000* ) respectively.
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Oxygen saturation (spo2) showed significant
improvement within the DB group (t=
7.818, P=0.000%*) and in the PLB group, (t=
5.849, P=0.000%*) meanwhile, this
improvement did not differ significantly
from one group to another.

Table (6) compares the vital signs
before and after the exercises training
within each group and between the two
studied groups. Body temperature did not
show any significant difference either
between groups or in the same group before
and after exercise training. The pulse rate
tended to decrease after training in both
groups with no statistical significant
differences between the studied groups. The
same holds true for respiratory rate,
however patients who practiced PLB only
showed significant difference before and
after the exercise (t=2.588, P=0.012%).
Systolic and diastolic blood pressure did not
show any significant change either in the
same group or between two studied groups.

Table (7) reveals the staging of COPD
before and after exercise training among the
two studied groups. A general improvement
could be observed in two groups after
training. A moderate COPD stage was most
commonly encountered among the two
groups, representing 60%, 70, of the
diaphragmatic and pursed lips groups
respectively, before the exercise training
and 86.7%, 93.3% respectively, after the
exercise training.  Statistical significant
differences could be detected within the two
groups since FET=5.455, P =0.019* in the
DB group and 5454, and 0.018*
respectively, in the PLB group.

Discussion

Chronic obstructive pulmonary disease
(COPD) is a major cause of disability that
dramatically alters the well being of the
patients as well as their quality of life.
BSHistorically, the management of COPD
has focused on strategies to prevent further
deterioration of lung function, such as
smoking cessation and standard medical
treatment to try to improve symptoms.
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There is now increased awareness that
interventions are needed to improve the
patient’s  functional abilities, and to
introduce strategies to help them cope with
their condition. So, a comprehensive care
program including pulmonary rehabilitation
will be beneficial for the patient and his

family®@’=3®),

In the present study, it was found that,
most of the patient's age ranged between 50-
60 years old. This could be because the
occurrence of COPD increases with age as
the airspaces gets bigger and lose their
elasticity and results in less area for gases
exchange, also the strength of the
respiratory muscles (the diaphragm and
intercostal muscles) decreases. This finding
is congruent with the result of Kim et al
(2005)®" who conducted a Korean survey
and concluded that, the prevalence of
COPD was 17.2% among subjects over 45
years of age. Stang® reported that 15.3
million people who are over 40 years of age
in the United States have COPD.

The present study indicated that, the
majority of the subjects were males. The
difference in COPD between men and
women is mostly due to differences in
smoking habits and culture where smoking
among women is still less compared to
smoking among men and it is not culturally
prevailing. This is supported by a study by
Zhong et al (2007)®% in China who stated
that, the prevalence of COPD was
significantly higher in men than in women.
Also Silverman (2000)“? found that, men
have higher prevalence rates of COPD than
women, which has been attributed to the
historically higher rates of cigarette
smoking in men. However, the increased
rates of cigarette smoking in females in the
last several decades have been associated
with steadily increasing rates of COPD in
women.

In relation to the educational level, the
current study showed that, the majority of
the subjects were illiterate. These results are
similar to the results of Ansari et al
(2005)“Y who studied the impact of
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pharmaceutical intervention on inhalation
technique, and found that 80% of the total
COPD patients, were illiterate. Johnson et al
(2011)“? reported that the majority of the
subjects were illiterate and of low
socioeconomic status. In this study the
majority of the subjects were smokers either
having a history of smoking (Quitters) or
currently  smoking cigarette, Hubble
bubbles, drugs, or combinations of these.
This is supported by a study by Lindbirg
(2005)“ who emphasized that the
prevalence of COPD was associated with
the age and smoking.

This association between age, gender,
illiteracy, smoking and COPD could be due
to the lack of scientific information about
the hazards of smoking and its relation to
morbidity and could be due to lack of
resources or education programs about
smoking cessation.

About one fifth of the present study
subjects were non smokers but they
developed COPD as they were exposed to
second hand smoke. This is in line with a
study by Ekici®¥ that included case-control
study of 596 never smoking women in
Turkey and revealed that prevalence of
COPD due to biomass smoke to be 23%.
Prikle et al (2006)“® studied the exposure of
nonsmokers in the United state population
to secondhand smoke, and concluded that
the exposure of nonsmokers to secondhand
smoke represents an important public health
concern.

Expiratory flow limitation is the
hallmark of COPD, which promotes air
trapping and dynamic lung hyperinflation,
and appears to be the main cause of
exertional breathlessness and exercise
intolerance. In this context, the nurse has a
vital role in teaching the patients the
adaptive breathing techniques as PLB and
DB that help control respiratory rate and
breathing patterns, thus decreasing air
trapping. These techniques also help to
decrease the work of breathing and improve
the position and function of the respiratory
musclest®),
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Pulmonary function tests (PFTs) are
the primary diagnostic tools for COPD.
These tests demonstrate characteristic
abnormalities in lung function confirm or
support the diagnosis of COPD and give
some idea of the degree of impairment and
prognosis, so the nurse should encourage
patients to perform PFTs on a routine basis,
to identify any rapid decline in (FEV1) and
to improve quality of life“?.

Regarding pulmonary function tests
changes following the exercise training, the
present study revealed that only the (V)
and ERVshowed significant changes after
exercise training in the two groups. Other
parameters as the VC, FVC, and FEV in one
second, Maximum voluntary ventilation)
did not demonstrate significant changes
after the exercise training. These results are
in accordance with Avanji (2011)“® who
assessed the effect of pursed lips breathing
on ventilation and activity of daily living in
patients with COPD, and concluded that
(FEV1%) and (FVC) did not change after
the PLB. Spahija (2005)“?, found (PLB)
promoted larger V1 values. The same results
were confirmed by Vitacca et al (1998)¢
who proved that deep diaphragmatic
breathing (DB) was associated with a
significant increase in V. Jyothy 20116Y
illustrated that deep breathing exercise
showed statistical significant improvement
the pulmonary function of patients with
chronic airflow limitation. Also Gosselink
reported that TV, respiratory frequency, and
duty cycle did not change significantly after
DB exercises®?.

Moreover, the present study revealed
that, there were improvements in (pao,),
(spo2) and decrease in (pcoz), following the
exercise training for both studied groups.
This lies in agreement with Hem et al
(2004)®® who stated that PLB and DB
exercises produce significant increase in
PaO, and Spo, and a significant decrease in
PaCO,. These results are also parallel to
Fregonezi® who found significant increase
in PaO,, SpO; and a significant decrease in
PaCO,, following the PLB. Also, Dechman
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et al (2004)®®  emphasized that
diaphragmatic breathing can lead to
improvements in ventilation reflected as
decreases in CO; levels or improvements in
oxygenation.

The increase in SpO, during PLB
could be because the increased duration of
expiration and consequent increase in tidal
volume leads to homogenous lung
emptying,  thereby  maintaining  the
intrabronchial pressure and favoring both
gas exchange and ventilation. This findin%;
is in contradiction with Roa et al (1999)®°
who reported that pursed lips breathing
induced a minimal increase in SpO, that
was not statistically significant as the
patients in that study practiced pursed lips
breathing during exercises, not at rest .

Vital sign monitoring is a fundamental
component of nursing care. It provides data
that reflect the status of several body
systems. ®YRamos et al (2009)®” stated
that, pursed lips breathing produced
significant changes in heart rate, respiratory
rate and SpO,, and did not alter blood
pressure in subjects with COPD. A study
conducted by Kulur(2009)®® to assess the
effect of diaphragmatic breathing on heart
rate variability in ischemic heart disease
with diabetes, concluded that, the regular
practice  of diaphragmatic  breathing
significantly improves heart rate variability.
This is in congruent with the findings of the
present study as there was a significant
decrease in heart rate following exercise
training among both subjects, however the
pursed lips training showed significant
changes in respiratory rate, and no changes
in blood pressure measurements among
both groups. The decrease in RR during
PLB is possibly related to better control
over the respiratory cycles and increased
duration of expiration, thus leading to a
higher TV.

Conclusion

Pulmonary rehabilitation including
pursed lips breathing and diaphragmatic
breathing is an integral part of the clinical
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management and health maintenance of
patients with chronic respiratory disease.
These exercises are known to improve
quality of life, exercise tolerance, relieve
fatigue, improve emotional function and
enhance patients' sense of control over their
condition*64169,

The current study aimed to assess the
effect of diaphragmatic breathing and
pursed lips breathing on pulmonary
functions of COPD patients, and to compare
between the effects of diaphragmatic
breathing training and pursed-lips breathing
on these patients’ pulmonary functions.

Based on the results of this study, it
can be concluded that pursed lips breathing
and diaphragmatic breathing can lead to
significant changes in the variables of the
breathing pattern in patients with COPD,
ventilation became more efficient and the
arterial blood gases and oxygen saturation
improved as follows:

= Regarding pulmonary function
parameters there were only
significant  changes in tidal
volume and expiratory reserve
volume after the exercise training
in both studied groups.

=  There were significant
improvements in PaO,, PCO,,
SPO, results within each of the
studied groups.

= Vital signs assessment following
the exercise training showed
significant decrease in heart rate
in the two studied groups, PL
group showed significant change
in respiratory rate. No changes in
blood pressure measurements
could be detected either within or
between the two studied groups.

ASNJ Vol.17 No. 1, 2015

Recommendations

From the results of this study, the
following recommendations are suggested:

A: For the patients:

= Greater emphasis should be
placed on patient education
regarding pulmonary
rehabilitation.

= Written instruction plans need to
be provided for COPD patients
for daily self management which
includes  diaphragmatic  and
pursed lips breathing to be
followed at home.

= Pulmonary rehabilitation centers
need to be established in primary
health care settings for COPD
patients.

»= Pulmonary function tests and
arterial blood gases should
routinely checked for all COPD

patients on  their  hospital
admission and discharge.
B: Suggestions for further studies:
= Assessing nurse's knowledge
regarding pulmonary

rehabilitation and its application.

= Assessing the effect of pulmonary
rehabilitation programs on
patient's progression and period of
hospitalization at major teaching,
and Ministry of Health hospitals.

= Determining the actual
prevalence of COPD in Egypt.
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Table (2): Distribution of the socio-demographic characteristics of the studied patients.

Study group (No= 60)

Socio-demographic Diaphragmatic | Pursed lips Total Significance

characteristics Group Group test
No=30 % No=30 % No=60 %

Age (years)

20-29 )0 0 | 0 ... 0 ... 0 __[...0

3039 0 0 ... 0 | U 0 1.0 _ FET =0.884

4049 . 8 | 26.7 | . S .. 16.7 | 13 | . 217 | P=0347

s060 | : 22 | 733 | 25 | 833 | a7 | 783

Total 30 100 30 100 60 100

Sex

Male ] 26 | . 86.7 | ... 21 ... 90 | .. 53 | 88.3 | FET=0.161

Female .4 133 | 3 .. 10 .. [ 117 | P=0.688

Total 30 100 30 100 60 100

Level of education

literate | 21 | 70 | 17 | 567 | 38 | 633

Read& write+ Primary

education | 9 | %9 | 49 | 988 | 19 | SLT | pET=3408

Preparatory+ Secondary | 0 | 0 | 2 ] 6.7 | 2 | 33 | P=0624

Diploma 10 | 0 | 1|83 | 11T

University 10 | 0 | 0 | 0 | 0 | 0

Total 30 100 30 100 60 100

ASNJ Vol.17 No. 1, 2015
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Table (3): Distribution of medical data of the studied patients.

Study group (No= 60) Significance
Diaphragmatic Pursed lips Total test
Medical data Group Group
No= % No= % No= %
30 30 60
Onset of the disease 26 86.7 19 63.3 45 75 FET =4.355
Gradual P =0.037*
Sudden 4 13.3 11 36.7 15 25
Total 30 100 30 100 60 100
Since How long the 70 FET =9.369
disease started (years) 73.3 42 P =0.053
1-9 20 66.6 22
10-19 8 26.7 8 26.7 16 26.7
20-30 2 6.7 0 0 2 33
Total 30 100 30 100 60 100
Smoking Condition 7 11.7 FET =1.837
Non smoker 3 10 4 13.3 P =0.607
Smoker 5 16.7 5 16.7 10 16.7
Quitter 18 60 19 63.3 37 61.6
Passive smoker 4 13.3 2 6.7 6 10
Total 30 100 30 100 60 100
Type of smoking 50 FET = 2.133
Cigarette 3 60 2 40 5 P=0.344
Cigarette + Hubble 0 0 1 20 1 10
bubble (shisha)
Cigarette +drugs 1 20 1 20 2 20
Cigarette+Hubble 1 20 1 20 2 20
bubble + drugs
Total 5 100 5 100 10 100
*2Not applicable 25 25 50
Duration of quitting FET =6.311
(month) P=0.177
...<6 6 33.3 5 26.3 1 29.7
6- 12 3 16.7 9 474 12 325
. >12 9 50 5 26.3 14 37.8
Total 18 100 19 100 37 100
*3 Not applicable 12 11 23
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Table (4): Comparison of the effect of diaphragmatic breathing versus pursed lips
breathing on pulmonary function tests parameters before and after exercise training.

Study group (No= 60)

- - - Significance

Pulm_onary Diaphragmatic group Pursed lips group test
function test (No= 30) (No= 30)
parameters Before After Before After Before | After

Mean + SD Mean + SD Mean + SD Mean + SD
Predicted 1 70.92+11.428 | 74.24+11.636 | 70.479.834 | 74.05:8.528
ve |TPem e Imenm i) I S I TOTEAE t=0.115 | t=0.050
Significance t=0.788 t=1.069 P=0.909 | P=0.960
test P=0.434 P=0.289
Predicted
eve | PIOIONIY | IBULHIDIML | 992N | 19RO | =000 | 0207
Significance t=0.873 t=1.143 P=0.921 | P=0.836
test P=0.386 P=0.258
Predicted
Fevi | PRTOXIA0LY | OT0xI3250 | 0010272 | 5. TAHIDTOO | 10362 | =003
Significance t=0.943 t=1.112 P=0.719 | P=0.688
test P=0.349 P=0.271
Predicted
FEVIge | 302002 | SO8BBTE0 | B2O4DTIO | 5901 | mosir | tmo.en
Significance t=0.854 t=1.029 P=0.607 | P=0.632
test P=0.397 P=0.308
Predicted
PEF | POATEISIRD | COE0IOIG | STEAHSBIT | S4B | 10407 | =015
Significance t=0.855 t=0.943 P=0.686 | P=0.754
test P=0.396 P=0.349
Predicted
mw | PZOTELLISL | 72.54294.002 | 4141018 | 0O.TOR030 | 1g ga9 | r=0.477
Significance t=0.541 t=1.526 P=0.346 | P=0.635
test P=0.591 P=0.132
Predicted 700.00+78.78 | 843.33+87.82 | 710.00+117.7 | 831.67+£102.9
ERV | 4 | 2 | 3w 5 t=0.279 | t=0.335
Significance t=4.712 t=3.019 P=0.781 | P=0.739
test P=0.000* P=0.004*
Predicted V+ | 408.33+63.08 | 465.00+37.48 | 400.00+55.70 | 455.00+£35.59
____________________________ 6 | 6 | 9 | 8  |t=0384 | t=0.749
Significance t=3.086 t=3.299 P=0.702 | P=0.457
test P=0.003* P=0.002*

- VC: Vital capacity.
- FVC: Forced Vital capacity.

- FEV1: Forced expiratory volume in 1 sec.

- FEV1%: FEV1/FVC ratio.
- PEF: Peak Expiratory flow.

ASNJ Vol.17 No. 1, 2015

- MVV: Maximum Voluntary ventilation
- ERV: Expiratory reserve volume.

- V1: Tidal volume.

- SD: Standard deviation.
" Significant difference at P level <0.05.

167




Diaphragmatic Breathing versus Pursed-Lips Breathing

Table (5): Comparison of the effect of diaphragmatic versus pursed lips breathing on
Arterial blood gases results before and after the exercise training.

Study group (No= 60)

Arterial Diaphragmatic Pursed lips Significance test

blood gases Group (No= 30) group(No= 30)

parameters Before After Before After Before | After
Mean + SD Mean + SD Mean + SD Mean + SD

[z [ A5+1.024 | 7463181000 | 7.26+735.000 | 7402064000 | 1-1 267 | 1=0.304
Significance t=1.399 t= 0.852 p=0.210 | p=0.695
test p=0.167 p=0.398
Pao,

______________________ 04.53£11.008 | 81.26:8.665 | 66.65+10684 | 825629.762 | o536 | t=0.378
Significance t=4.664 t=4.260 p=0.594 | p=0.706
test p=0.000* p=0.000*

Paco,

_______________________ °>0829.082 | 44.8928.066 | 54.41:8.900 | 4LEO2720 | 20572 | 28
Significance t=3.331 t=4.757 p=0.711 | p=0.205
test p=0.002* p=0.000*

Hcos

_______________________ 337525501 | 28.1223.370 | 335825373 | 27.53£2.980 | t=0.082 | t=0.503
Significance t=3.476 t=3.965 p=0.935 | p=0.617
test p=0.001* p=0.000*

Spo2 98.00+£947.00

_______________________ 49321202 | g | PABTELOLS | OTSTELIN | on130 | 0301
Significance t=7.818 t=5.849 p=0.897 | p=0.734
test p=0.000* p=0.000*

ASNJ Vol.17 No. 1, 2015
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Table (6): Comparison of the effect of diaphragmatic versus pursed lips breathing on Vital
signs before and after exercise training.

Study group (No= 60)

Diaphragmatic Pursed lips Significance test
Vital signs Group (No= 30) group(No= 30)
Before After Before After Before After
Mean = SD Mean = SD Mean = SD Mean = SD
(To%")‘perat“re 37.00 37.00+ 37.00t |40 0000 000
+131.000 141.000 087.000 T ) t=0.091 | t=0.078

Significance | 7> S A =006 P=0.928 | P=0.938
test =0.982 P=0.979
Pulse(b/m)
____________________ 70002156 | 74.00£1.944 | 760021956 | 7001927 | = 0,543 | t= 1517
Significance t=3.025 t=2.257 P=0.589 | P=0.135
test P=0.004* P=0.028*
Respiration
(c/m) 20.00+1.582 | 19.00+1.407 | 20.00+1.339 | 18.00 +1.401 t= 0597 | t= 0.155
Significance [T - ) P=0553 | P=0877
test P=0.058 P=0.012*
Systolic
blood
E)rl;]erisgr(; 119.00+ 3.400 | 118.00+3.600 | 118.00+2.200 | 118.00+ 2.100 t= 0564 | t=0.553

g P=0.0575 | P=0.582
Significance | t=0.073 | 1 t=0.119
test P=0.942 P=0.906
Diastolic
blood
E)rl;]er?i:r(; 79.00+2.800 | 78.00+2.900 | 77.00+£1.800 | 77.00+ 1.700 t=1.387 | t= 1.288

g P=0.171 | P=0.203
Significance | t=0162 | 1 t=0.146
test P=0.872 P=0.884

ASNJ Vol.17 No. 1, 2015
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Table (7): Stages of chronic obstructive pulmonary disease before and after exercises

training among the studied groups.

Study group (No= 60)

Significance test

Diaphragmatic Pursed lips
COPD st
Slages Group(No= 30) group(No= 30)
Before After Before After
No| % | No| % | No| % | No | % Before After
Mild
FEV1 > 80% predicted 4 |133] 4 133 1 |33 | 2 | 6.7 |reT=19064 FET=0.741
FET and P within group - FET=0.351 P=0.161 | P=0.389
- P =0.554

Moderate
50% < FEV1 < 80% 18 | 60 | 26 [86.7| 21 | 70 | 28 |93.3
Predicted FET=0.659 | FET=0.741
-------------------------------------- P=0.417 | P =0.389

I FET=5.455 FET=5.454
FET and P within group P =0 019* P =0.018*
Severe
30% < FEV1 < 50% predicted| 8 |26.7| 0 0 8 [26.7] 0 0

FET= - FET=-

FET and P within group - - P=- P=-
Very Severe
FEV1 < 30 of predicted ocojo0,o0y0 0} 010710 FET= - FET= -

FET and P within group

FET = The Fisher’s exact test.

*Significant difference at P level <0.05.
FEV1: Forced expiratory volume in first second.
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