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Abstract

Background: Impaired airway clearance is the most common problem faced by the subjects diagnosed
with bronchiectasis which makes bronchial hygiene a primary concern in the management. Several
airway clearance techniques are used in the management of which Active cycle of breathing technique
(ACBT) and autogenic drainage are considered to be effective and patient friendly. Objective: The objective
of this study was to compare the immediate effects of ACBTwith Autogenic Drainage for airway clearance
in subjects with Bronchiectasis. Methodology: Eighteen patients(5 males ,13 females) mean age of 55.39
years with the history of bronchiectasis  based on purposive sampling, were recruited for the study .
Assessment and familiarization session was conducted following which all participants underwent
both ACBT and Autogenic Drainage in a random sequence for continuous 2 days. All the outcomes were
compared pre- and post- intervention for the outcome measures, except sputum quantity, which was
measured immediately after the intervention. Subjects’ treatment preference was recorded at the end of
the 2nd day. Results: None of the outcome measures showed statistically significant difference except
patient preference. ACBT was preferred by most of the (11/18) patients than Autogenic drainage, hence
showed statistically highly significant values between the techniques. Conclusion: ACBT was found to be
easier technique to perform and was more effective in clearing out the secretions than Autogenic Drainage
which requires more concentration to become compliant with the treatment.
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Background

Bronchiectasis is characterised by repeated
pulmonary infections requiring antibiotics, disabling
productive cough, shortness of breath and occasional
haemoptysis. Retention of mucus is one of the
primary problems of this disease which leads to

chronic cough, airway obstruction and bacterial
infection [1,2].

Airway clearance techniques (ACTs) are an
important component of the management of patients
with bronchiectasis. They are regarded as a lifelong
process and the compliance to these techniques is of
prime importance in these patients [3]. Various
airway clearance techniques are used in the
management of bronchiectasis includes postural
drainage, percussion, vibration, Active Cycle of
Breathing Techniques (ACBT), Autogenic drainage
(AD), positive expiratory pressure therapy, flutter, A
capella, high-frequency airwayoscillation, and chest
wall oscillation therapy. The effectiveness of airway
clearance regimen is influenced by mucus viscosity
and disease severity [4]. Out of these techniques
ACBT and AD are considered as simple techniques
which do not require any equipment.

Active cycle of breathing technique is a form of
airway clearance that improves lung function
without decreasing oxygenation.  The rationale by
which ACTs may improve sputum clearance
includes changes in lung volumes, pulmonary
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pressures and expiratory flow, use of gravity and the
application of direct compressive or vibratory forces 4.

Autogenic drainage uses controlled breathing to
maximize expiratory flow with minimal airway
closure, starting with the small airways and moving
secretions from smaller to larger airways. The
advantages of AD are that it can be performed
independently and even in cases with airway
hyperactivity [5].

Autogenic drainage has been found to be as good
as ACBT at clearing mucus in patients with cystic
fibrosis and is therefore an effective method of home
physiotherapy. Both methods have showed
improved ventilation [6].

 To our knowledge little research isdone to study
the effects of Autogenic drainage in comparison with
other airway clearance techniques and none
comparing it with ACBT in Bronchiectasis. This
study compared the immediate effects of ACBT and
Autogenic Drainage for airway clearance in subjects
with Bronchiectasis and patients preference.

Methodology

Methods
Subjects diagnosed with bronchiectasis aged

between 20–60 were recruited for this study from a
tertiary care hospital. Subjects with haemoptysis,
active tuberculosis and undergone lung surgeries
were excluded from the study. A total number of 18
subjects met the inclusion criteria during the study
period. Ethical clearance was obtained from the
Institutional review board prior to the commence
of the study. All the included participants were
explained about the study and a written informed
consent were obtained.

All the participants were provided ACBT and AD
for the continuous two days in a random order. The
randomisation of the techniques was done by using
www.randomozation.com [7]. The wash out period
between the techniques was 24 hours. The subjects
were demonstrated both the techniques and they were
instructed to perform the technique early morning. A
same therapist trained with the techniques
supervised the sessions.

ACBT
During this procedure the subjects were seated in

relaxed position and instructed to relaxed
diaphragmatic breathing several times followed by
which they were encouraged to take deep inspiration

with tactile and vocal stimulus from the therapist.
This was repeated till the subject could feel the
movement of the sputum and then they were
instructed to do forced expiratory technique.

AD
During this procedure the subjects were asked to

take low volume breaths, from expiratory reserve
volume in relaxed sitting position. They were asked
to repeat this for 10 – 20 times followed by which
they were asked to take larger breath until secretions
were felt gathering in the airways. Then they were
instructed to take even larger breaths followed by
several huffs. The subjects were instructed to
suppress the cough during the entire procedure.

Quantity of sputum expectorated immediately
following the administration of each techniques and
30 minutes after was measured by using a calibrated
volumetric jar. Oxygen saturation was also measured
by using Pulse oximeter (VIAMED Ver. 2.2 D) before
and after the sessions. Perceived exertion was
assessed by modified Borg scale. On the second day
after the sessions the subjects were asked about their
preferred method of choice and the reason for in their
own language, which was documented.

Data analysis
All statistical testing was performed using the

Statistical Package for social science version 13.0 soft
ware. Mann –Whitney test was used to compare the
outcome measures between both the techniques.
Wilcoxon Signed Rank Test was used for within
group analysis between pre and post treatment
parameters. A p value of <0.05 with confidence
interval of 95% was considered statistically
significant.

Results

18 subjects with mean age of 35.39 years completed
the study out of which 13 were females and 5 males.

The sputum volume expectorated post ACBT was
6.33 ml and post AD was 5ml .The mean difference
for sputum quantity between ACBT and Autogenic
Drainage was not significant but the mean score for
ACBT was higher (Table 1).

The mean score for perceived exertion following
ACBT showed a reduction from 1.67 to 1.39 with a
mean difference of 0.28 where as breathlessness score
following AD showed a reduction from 1.11 to 1.08
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with a mean difference of 0.03. The mean HR score
increased from 83.67 to 85.50 with a mean difference
of 1.83 post ACBT treatment but there was no change
in mean HR post Autogenic Drainage. There was an
increase in SpO2 levels from 96.67 to 97.61 with a
mean difference of 0.94 post ACBT, along with the

Table 1: Sputum quantity post intervention

increase in SpO2 score from 97.17 to 97.61 with a
mean difference of 0.94 post AD. The data showed
that there was no effect of either of the treatment on
breathlessness, heart rate, respiratory rate and
oxygen saturation. Out of the 18 subjects 11 preferred
ACBT over Autogenic Drainage (table 2).

Table 2: Effect of acbt and autogenic drainage on various parameters

Discussion

The present study aimed to compare the immediate
effects of ACBT with Autogenic Drainage in airway
clearance in Bronchiectasis .There will be  increased
production of mucus in Bronchiectasis with impaired
mucociliary system. Improper airway clearance will
lead to atelectasis, infection, and increased airway
resistance, increased work of breathing and
ultimately hypoxemia and tissue hypoxemia [5].

Airway clearance is the combination of the
mucociliary escalator and coughs that is the natural,
mechanical defence mechanism of the lung. ACTs
are safe and effective in acute and stable
Bronchiectasis [8].

There is little research done to study the effects of
Autogenic drainage in comparison with other airway
clearance techniques and none comparing it with
ACBT in Bronchiectasis. The outcome measures used

in this study were sputum weight, breathlessness,
HR, RR, SpO2 and patient preference. None of the
outcome measures showed significant difference
between both the groups except for the patient
preference.

ACBT showed more sputum clearance than
Autogenic Drainage as mean sputum quantity for
ACBT and Autogenic drainage was 6.33 ml and 5.00
ml respectively, but it was not statistically significant.
This may be due to small sample size and lack of
homogeneity in those subjects. In another randomised
crossover trial done in 30 COPD subjects to compare
the effects of ACBT and Autogenic Drainage, both
the treatments were found equally effective in sputum
clearance however, no significant difference was
found in sputum volume between the treatments.
Sputum volume was measured by using a plastic
beaker because it is a simple non- invasive short-
term clinical outcome measure of the effectiveness of
airway clearance technique. The mean volume of the
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sputum was not specifiedby the authors [9]. It has
been suggested that sputum volume or weight is
misleading, as unknown quantity of saliva may be
included [10]. Similar observations have been
reported by Miller et al comparing AD with ACBT in
18 cystic fibrosis patients, observed no significant
difference in sputum weight between the two
methods as the mean difference between Autogenic
Drainage and ACBT was -0.4 (1.8) g. The reason for
this is not explained in the study except for ventilation
[6].

Perceived was reduced  on Modified Borg scale
post treatment with both ACBT and Autogenic
Drainage but the mean difference score was higher
post ACBT  (0.28) when compared with post
Autogenic Drainage (0.03). This may be due to the
components of breathing control and thoracic
expansion in ACBT. Moreover both the techniques
have a component of relaxed diaphragmatic
breathing. The mean perceived exertion score between
ACBT and Autogenic drainage was statistically not
significant. In a similar study done by Moiz et al [9]
in COPD patients, breathlessness reduced after
removal of secretions with both the treatments but
the reduction was more with Autogenic Drainage
but explanation for this is not specified in the study.

The mean score for HR between ACBT and
Autogenic drainage did not show significant change.
HR was found to be increased post ACBT technique
with a mean difference of 1.83 but there was no change
in HR post Autogenic Drainage (0.00). The reason of
this increase in heart rate can be explained by this
theory which says that ‘at low level of exercise, heart
rate increases almost exclusively via vagal
withdrawal, with little evidence for systemic
increases in sympathetic nerve activity until the
intensity of exercise is at or above the maximal steady
state [11,12] .

The mean RR score was statistically not significant
when compared between both the techniques (mean
difference post ACBT and Autogenic drainage was
0.56 and 1.34 respectively). In a similar study by Moiz
et al [9], subjects were found to have no significant
change in respiratory rate during both ACBT and
Autogenic Drainage techniques in COPD, but there
was a significant decrease seen 30 minute post
treatment both with Autogenic drainage and ACBT
(p= 0.001 and p= 0.016 respectively) when compared
to their baseline values.

The mean score for SpO2 between both the
techniques was not significant but the mean score
increased post intervention when compared to the
pre intervention reading, both during ACBT and
Autogenic Drainage (mean difference of 0.94 and 0.44

respectively). Effectiveness of ACBT may be
attributed to one of its components of breathing
control which increases oxygen saturation post
treatment. In a study done Savci found that in AD
treatment, the increase in oxygen saturation was
significantly higher than in ACBT [13]. In contrast
Miller  et  al in a study comparing Autogenic Drainage
and ACBT with postural drainage, both the
treatments were found equally effective and there
was no much difference in oxygen saturation values
in cystic fibrosis patients. However, no patients
dropped saturation in either method. Increase in
oxygen saturation might have been the results of
removal of retained mucus plugs from the airways,
lead to improved alveolar ventilation, optimized
ventilation- perfusion mismatch, and finally
improved oxygen transport to the tissue.

ACBT  was preferred by most of the (11/18)
patients than Autogenic drainage, hence showed
statistically highly significant values between the
techniques. ACBT was found to be easier to perform
and was more effective in clearing out the secretions.
Autogenic drainage requires more concentration to
learn the technique as it is to be performed at 3
different lung volumes. In a study by Miller et al in
cystic fibrosis, patients who preferred Autogenic
Drainage (9/18) to ACBT (8/18) seem to be with better
concentrations who were generally more compliant
with treatment. The time taken to learn Autogenic
Drainage is much longer than the time to learn ACBT
[6].

Conclusion

ACBT was found to be easier technique to perform
and was more effective in clearing out the secretions
than Autogenic Drainage which requires more
concentration to become compliant with the treatment.

Limitations of the study
The limitations of this study were smaller sample

size with lack of homogeneity in subjects. Moreover the
quantification of the sputum produced was done using
the volumetric jar, instead of which measurement of
dry sputum weight could have been done.
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