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ABSTRACT
Introduction: Chronic obstructive pulmonary disease (COPD), is a lung disease characterised by chronic obstruction of lung airflow that interferes with normal breathing and is not fully reversible. Secretions produced in
the respiratory tract are cleared by muco-ciliary transport, cephalad airflow bias, and cough which then helps
in relieving dyspnea. There is need to find an alternate cost effective, easy technique which can help clearing the
secretions and relieve dyspnea. An intervention like huff training could help better in clearance of airways.
Removal of secretions will also facilitate in relieving dyspnea. Forced expiration against resistance has demonstrated better sputum production and reduced the level of dyspnea.
Procedure: Permission from the Institutional Ethical committee was taken before starting the study. Two groups
were made, group A (Experimental group) and group B (Control group) comprising of 10 subjects each. All the
subjects were explained about the study and a informed written consent was taken from them. Subjects were
randomly allocated. 24 hours sputum expectoration was collected in the calibrated sputum mug & it was
measured at the end of 24 hours .The level of dyspnea was measured by using VAS scale for breathlessness pre
and post 24hours.
Results: Lung clearance was better with therapist made huffing device and amount of sputum was statistically
significant (analysed using Mann Whitney’s Test) and there was improvement in dyspnea (Level of Dyspnoea was
statistically analysed using Wilcoxin’s Matched Paired Test).
Conclusion: The study concludes that HUFF given through the therapist made device was more effective than the
traditional HUFF in clearance of airway secretions as well as in relieving dyspnea in subjects with Acute Exacerbation of Chronic Obstructive Pulmonary Disease.
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INTRODUCTION
Chronic Obstructive Pulmonary Disease (COPD)
is not one single disease but an umbrella term
used to describe chronic lung diseases that
cause limitations in lung airflow. Long-term
exposure to other lung irritants-such as air
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pollution, chemical fumes, or dust-also may
contribute to COPD [1,2]. According to World
Health Organization estimates, 65 million people
have moderate to severe COPD [3]. Emphysema,
chronic bronchitis & bronchial asthma are the
common conditions that make up COPD [4].
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Acute exacerbation of COPD also known as
acute exacerbations of chronic bronchitis (AECB)
is a sudden worsening of COPD. Some of the
more common symptoms of advancing COPD and
acute exacerbation include: 1.Ongoing cough.
2. Cough that is accompanied by excessive
mucus production, often referred to as a
“smoker’s cough”. 3. Chest tightness. 4. Shortness of breath which is made worse with physical activity. 5. Wheezing inability to catch breath
or speak. 6. Confusion or excessive sleepiness.
6. Rapid heartbeat. 7. Blue or grey fingernails
or lips. 8. Increase in mucus production. 9.
Change in colour of mucus to tan, yellow, green,
or bloody. 10. Fever.
Some of the initial treatment may include one
or more of bronchodilator oxygen therapy,
systemic glucocorticosteroids (oral or inhaler).
Chest physiotherapy is an important aspect &
plays a pivotal role in both obstructive and restrictive conditions. Secretions produced in the
respiratory tract are cleared by mucociliary
transport, cephalad airflow bias, and cough.
Techniques have been developed to optimize
expiratory flow and promote airway clearance.
In diseased lung, increased secretion viscosity
and volume, dyskinesia of the cilia, and ineffective cough combine to reduce the ability to clear
secretions, and may increase exacerbations and
infections [5].
A variety of breathing manoeuvres have been
developed, refined, and used to assist patients
in mobilizing secretions from the lower respiratory tract. However, though the rationale may
be sound, there is a paucity of evidence supporting such strategies. ACBT improves pulmonary function and airway clearance similar to
conventional CPT. The therapist made huffing
device made from the PVC pipe will help for loosening and removal of secretions as the balloon
tied at the other end of pipe will act as a resistance against active exhalation and also
produce a backflow which will assist in clearance of airway secretions. There is a need to
find an alternate inexpensive, easy technique
for lung clearance and relieving dyspnea.
An intervention like HUFF training could help
better to come out of exacerbation early by
clearing the secretions and relieving dyspnea,
and also control these symptoms even after the
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patient is out of exacerbation than the conventional techniques. Very few studies are
conducted to find out the effective technique
for lung clearance other than conventional
method and the conventional devices available
are very costly. Hence this study was conducted
to have an effective lung clearance with the help
of low cost effective therapist made device [4].
The aim of the study was to facilitate HUFF for
airway clearance and to relieve dyspnea in
subjects with acute exacerbation of COPD. And
the objective was to 1. Find the effect of huffing
through therapist-made huffing device on sputum volume and level of dyspnea in subjects with
acute exacerbation of COPD. 2. And to compare
between traditional huffing and huffing through
therapist-made huffing device.
MATERIALS AND METHODS
It was an Experimental study, type of sampling
was Simple random sampling. Study setting was
rural hospital with Physiotherapy set-up
Sample size: 20 (10 in each group)
Inclusion Criteria: 1.Patients with Acute
exacerbations of COPD. 2. Patients having
productive cough. 3. Patients willing to participate in the study.
Exclusion Criteria: 1.Cardiac Conditions
Simulating COPD and Any other restrictive
respiratory conditions with similar symptoms. 2.
Patients with neurological conditions. 3.Patients
who are not co-operative. 4. Patients Not willing to participate in the study.
Materials Used: 1. Therapist made huffing
device with perforated balloon 2. Calibrated
Sputum Mug 3.VAS scale for Breathlessness. 4.
Stethoscope 5.Pen and paper.
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The huffing device was designed by Dr. Varoon
C Jaiswal (PT). The huffing device was made up
of a PVC pipe, of 1 inch (2.5cms) diameter and a
perforated balloon was attached to one end and
from the other end the subject (in sitting position) was asked to blow into the pipe so as the
balloon rises, the rising of balloon gave a visual
feedback to the subjects. Two groups were
made, group A and group B comprising of 10
subjects each. All the subjects were explained
about the survey and a informed written consent was taken from them.
Procedure: Subjects were randomly allocated
into each group, Group A was the Experimental
group whereas group B was the Control group.
Group A was given Huff through the therapist
made huffing device whereas group B was given
Traditional Huff. Subject was asked to blow into
the pipe for 1 minute as many times as he can
(should stop if they experience breathlessness
or any severe discomfort). Subject was told to
repeat this for around 4-5 times every 2-3 hours
and this has to be done around 15-20 times for
24 hours. In both the groups subject was asked
to dispose the Sputum in the provided calibrated
sputum mug and the amount of secretions in
the sputum beaker was collected after 24hrs.
Also the level of dyspnea, measured by VAS scale
for breathlessness was taken pre and post the
study for each patient.
RESULTS AND STATISTICAL ANALYSIS
The statistical analysis was done using
GraphPadInstat.
Amount of sputum collected over a period of
24hours in Experimental and Control group was
statistically analysed using Mann Whitney’s Test.
VAS pre and post over a period of 24hours in the
Experimental group was statistically analysed
using the Wilcoxin’s Matched Paired Test.
VAS pre and post over 24hours in the Control
group was statistically analysed using the
Wilcoxin’s Matched Paired Test.
Post VAS in the Experimental and Control group
over a period of 24 hours was statistically
analysed using the Mann Whitney’s Test.
The mean difference of VAS in Experimental and
Control group over a period of 24 hours was
statistically analysed using Mann Whitney’s Test.
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Table 1: Amount of Sputum collected in Experimental
and Control group.

Mean

Experimental
group
92

Control
group
35

SD

26.583

10.801

P value

U value

0.0002

99

Considered extremely significant
Table 2: Post VAS in Experimental and Control Group.

Mean

Experimental
group
1.18

Control
group
1.74

SD

0.6779

0.7792

P value

U value

0.1121

71.5

Considered not significant
Table 3: Mean difference of VAS in Experimental and
Control group.

Mean

Experimental
group
2.47

Control
group
0.86

SD

0.9546

0.4033

P value

U value

0.001

94

Considered very significant
DISCUSSION
The study was designed to find out the effect of
huffing through the therapist made huffing
device on the clearance of airway secretions and
the level of dyspnea. The study was done on 20
subjects amongst whom 10 subjects were
included into experimental group whereas 10
subjects were included in the control group
randomly. The subjects in the experimental
group were given HUFF through the therapist
made huffing device whereas the subjects in the
control group were given Traditional HUFF i.e.
without the therapist made huffing device. In
both the groups the protocol was given and the
sputum was collected over a period of 24 hours,
also dyspnea was measured pre and post the
treatment protocol in both the groups.
On the basis of the above statistical result there
were improved results seen in the experimental
group than the control group in terms of sputum
as well as the level of dyspnea. Studies have
shown that in patients with acute exacerbation
of COPD, if the airways clearance is done first
and mucus is cleared up it helps the patient
come out of the exacerbation and also it helps
for the prognosis of the patients and makes them
asymptomatic. So it was very important to find
out the ways for clearance of airway secretions,
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and also they should be easily available and
patient friendly and hence this study was done.
At the same time it was equally important to
find out such technique in which patients can
perform the clearance techniques by themselves
without the help of the therapist or when the
therapist is not there.
Patients with Chronic Obstructive Pulmonary
Diseases and chronic Bronchitis often produce
a large amount of mucus. If the mucus is
allowed to collect in the airways, breathing may
become difficult and infection may occur.
During the period of exacerbations the sputum
becomes both more copious and more vicious
and thus more difficult to expectorate. Huffing
is a technique that helps move mucus from the
lungs. It moves the sputum from the smaller
airways to larger airways. It involves taking a
deep breath in, holding it and exhaling. Breathing in and holding it enables air to get behind
the mucus and separates it from the lung wall
so it can be blown out.
As huffing causes less dynamic compression in
lungs and does not causes large airway collapse
so hence it can be used easily in patients with
COPD. But sometimes it becomes difficult for
Therapist to teach huffing to the patients, so
with our device it was easier to teach huffing to
the patients and also the sputum expectorated
through our therapist made huffing device was
more than the traditional huff. The huffing given
through the therapist made device must have
proved more effective than the huffing given
without the therapist made device because
when the patient is given huff through the
device it gives patient a visual feedback of the
inflating balloon as they blow into the pipe,
hence therapist informing patient the correct
huffing technique. Also this device is therapist
and patient friendly .i.e. when once the patient
is taught the correct technique of doing it the
patient can perform it by himself even when the
therapist is not present.
CONCLUSION
The study concludes that HUFF given through
the therapist made device was more effective
than the traditional HUFF in clearance of airway
secretions and relieveing in dyspnea in subjects
with Acute Exacerbation of Chronic Obstructive
Pulmonary Disease.
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Clinical Significance: We can use this device for
airway clearance in patients who are in Acute
Exacerbation of COPD so that they can come
out of this exacerbation and become symptom
free.
Limitations: Female’s were not included in the
study. Drugs during protocol period. Subjects
were not strictly supervised during 24hours of
treatment protocol.
Conflicts of interest: None
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