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Background: Stretching of respiratory muscles is included in what is known as manual therapy techniques. A
diaphragm stretching technique has shown beneﬁcial eﬀects on respiratory function and thoracic and spinal
mobility in healthy subjects. However, its eﬀects on asthmatic patients have not been evaluated.
Objective: To evaluate the eﬀects of manual therapy on the diaphragm in allergic and non-allergic asthmatic
patients regarding respiratory pressures and chest mobility.
Design: Single-blinded randomized pilot study.
Setting: Faculty of Health Sciences of Granada, Spain.
Methods: Thirty-two participants were randomized into two groups: an intervention group in which a diaphragm
stretching technique was performed and a placebo group. Respiratory pressures, thoracic and lumbar mobility,
and ﬂexibility were evaluated before the technique was performed, immediately afterwards, and at 5 and
20 min.
Participants: Allergic and non-allergic asthmatic patients.
Results: Our results support the immediate eﬀectiveness of the technique in maximal inspiratory pressure at
5 min of diaphragm stretching (p = 0.031). Signiﬁcant results were also shown in mobility and ﬂexibility, with a
signiﬁcant improvement in the subaxillary and abdominal perimeter as well as in the ﬁnger-ﬂoor test and the
Schober test (p < 0.05).
Conclusions: The results may show that a diaphragm stretching technique in asthmatic patients leads to an
improvement in the following parameters: maximum inspiratory pressures 5 min after the technique; and
ﬂexibility and mobility of the rib cage at 5 min, which remains at 20 min. Further work is required to test the
reproducibility of these results in a deﬁnitive trial.

1. Introduction
Asthma is a chronic inﬂammatory disease that leads to a reversible
narrowing of the airways and causes lung hyperinﬂation due to air
trapping [1]. In 2013, the World Health Organization (WHO) estimated
that 300 million people suﬀered from asthma, which represents 5% of
the population worldwide [2]. Asthmatic patients generally present
dyspnea, cough, and wheeze. Previous studies [3–6] have shown that
symptoms in allergic and non-allergic asthma are similar. Furthermore,
the changes in bronchial epithelium and smooth muscle are similar in
allergic and chronic asthma.
Airﬂow limitation interferes in the eﬃcacy of respiratory biomechanics [7]. The mechanical alterations related to the overload of
respiratory muscles observed in adults with persistent asthma can lead
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to the development of musculoskeletal dysfunction, chronic alterations
in posture, and pain. Respiratory muscle activity may cause changes in
chest wall compliance. Increases in the use of patients' respiratory
muscles are detected during either asthma attacks or chronic airway
inﬂammation [8].
The diaphragm is recognized as the primary muscle of respiration
that contributes to increase all the diameters of the thoracic cage in the
inspiratory movement [9]. If an increased activity of the diaphragm is
maintained over time, it leads to a shortening of the muscle, reducing
its mobility. This induces bad posture and causes excessive stress on
joints, muscles, and ligaments [10]. Additionally, muscular tension can
maintain thoracic pain [11].
In the study by Alburquerque et al. [12], it was shown that the
posture of asthmatic patients can be aﬀected; these patients showed a
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thoracic cage that tended to trap air. In the study by Lunardi et al. [13],
it was shown that asthmatic patients had a reduction in ﬂexibility of the
lower thoracic spine and of the hamstring muscle. A possible explanation for the observed reduction in the ﬂexibility of the spine may be
related to the anatomical connection of the diaphragm with the posterior ribs and vertebrae of the lower thoracic and lumbar spine.
Stretching of respiratory muscles, myofascial release, and soft tissue
massage are included in what is known as manual therapy techniques.
The objective of most of these techniques is to increase movement of
the rib cage and the spine in order to improve lung function and circulation [14]. Stretching is one of the most used techniques due to its
multiple beneﬁcial eﬀects and few contraindications. A diaphragm
stretching technique has shown beneﬁcial eﬀects on respiratory function [15] and thoracic and spinal mobility in healthy subjects [16].
Physiotherapy has been shown to be eﬀective in increasing the
mobility of patients with asthma [17]. However, two diﬀerent systematic reviews [18,19] have examined the role of manual therapy in
pulmonary pathologies, concluding that there is a lack of high quality
research in this area and showing no evidence supporting its use in
patients with chronic obstructive pulmonary disease or asthma. The
eﬀects of a diaphragm stretching technique on asthmatic patients have
not been evaluated.
The objective of this study was to evaluate the eﬀects of manual
therapy on the diaphragm in chronic or seasonal asthmatic patients
regarding respiratory pressures and chest mobility. As this was a pilot
study, we aimed to test the study protocol, the data collection, the
randomization procedure, the recruitment and consent procedures, the
acceptability of the intervention, and the feasibility of using selected
outcome measures.

Fig. 1. Diaphragm stretching.

randomization schedule was delivered in a sealed envelope to a research assistant who assigned patients to the groups and organized
appointments for the patients over the telephone.
2.3. Intervention
The intervention group underwent a stretching of the diaphragm as
previously described by Chaitow et al. [22] Each subject was positioned
in an erect seated position. The therapist stood behind the patient and
passed his hands around the thoracic cage, carefully introducing his/
her ﬁngers under the costal margin. The patient rounded his/her trunk
slightly in order to relax the rectus abdominis. When the subject exhaled, the therapist grasped the lower ribs and costal margin and eased
his/her hands caudally. The stretching was performed once and the
tension was maintained for 5–7 min.
The stretching technique is shown in Fig. 1.
In the placebo group, disconnected ultrasound was applied in the
same position for 5–7 min as a placebo treatment. The patients had to
be seated erect, and the ultrasound was applied in the costal margins.
Both interventions were carried out by the same researcher.

2. Materials and methods
2.1. Design
A randomized controlled pilot study with a single-blinded design
was carried out. The study was registered in a clinical trial registry:
ClinicalTrials.gov, with identiﬁer NCT02047370. It was performed in a
laboratory of the Faculty of Health Sciences of Granada, Spain, from
February to May 2017. Approval for the study was obtained from the
Biomedical Research Ethics Committee of Granada. The CONSORT
guidelines [20] were followed during the course of the research.
This study was conducted in accordance with the amended
Declaration of Helsinki. Participants received written and oral instructions about the intervention, test protocol, and possible risk and beneﬁts of the study. Written informed consent was obtained from all
participants before their inclusion in the study.

2.4. Outcome measures
The study assessor who collected the outcome measurements was
blinded to the study hypotheses and group allocation. After all the
baseline measures were taken, subjects were led to another room where
they underwent the diaphragmatic technique or the placebo intervention. Subjects were then taken back to the ﬁrst room for the post-intervention measures. For descriptive purposes, age, sex, and anthropometric measurements such as body mass index were taken at
baseline. Forced expiratory volume in the ﬁrst second (FEV1%) was
evaluated with a CareFusion PulmoLife spirometer as described by the
Spanish Society of Thoracic Pathology and Surgery (SEPAR) [23].
Health-related quality of life was assessed with the EuroQol-5D[24]
questionnaire and sleep quality was evaluated with the Pittsburg Sleep
Quality Index [25].
Additionally, the Asthma Control Questionnaire (ACQ) [26] was
used to measure the adequacy of asthma control and quality of life was
evaluated as a speciﬁc parameter in asthmatic patients with the mini
AQLQ [27] questionnaire, which evaluates functional impairment due
to asthma in the past two weeks.
All subjects completed the same test before the intervention, immediately after the intervention, at 5 min, and at 20 min to evaluate the
eﬀects of the technique.

2.2. Participants
Participants were recruited from the Respiratory Unit of the
University Hospital Complex of Granada between February and May
2017.
Subjects were informed about the inclusion and exclusion criteria of
the study at the time of recruitment. Inclusion criteria were a medical
diagnosis of allergic or non-allergic asthma and age ranging from 18 to
45 years. Exclusion criteria were having suﬀered an exacerbation in the
previous two weeks (asthma exacerbation is deﬁned as a worsening of
asthma requiring the use of systemic corticosteroids to prevent a serious
outcome) [21] and having severe thoracic deformities (such as pectus
carinatum or pectus excavatum), scoliosis, or physical or cognitive
comorbid conditions that may aﬀect or impede the performance of the
evaluation or intervention.
Patients were randomly allocated into either the intervention or the
placebo group. The randomization sequence was drawn up and kept oﬀsite by a statistician who was not aware of the study aims, using a
random number generator in blocks of eight with no stratiﬁcation. The

2.5. Assessment of respiratory pressures
Maximal respiratory pressures: maximal inspiratory pressure (MIP)
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Rib cage excursion measures: Abdominal and rib cage measurements can be used as a method to assess diaphragmatic breathing excursion in order to quantify possible alterations in thoracic capacity and
abdominal and chest wall compliance as achieved by all expiratory and
inspiratory muscles. By recording the abdomen and rib cage excursion
with a measuring tape over the second intercostal space (axillary level),
xiphoid process, and midpoint between the xiphoid process and umbilicus (abdominal level), competency in diaphragmatic breathing can
be demonstrated by a reduction in rib cage excursion [29]. These indirect measurements have an intra-rater reliability of 0.96–0.98 and an
inter-rater reliability of 0.84–0.87, with correlation coeﬃcients no less
than 0.84 [20,21].
Lumbar spine mobility was evaluated with the Schober test: While
the subject is in the standing position, marks are made on the midpoint
between the posterior superior iliac spines and 10 cm above this point.
The 10 cm distance is then compared to the distance between the same
two marks when the subject is in the forward ﬂexed position [30]. An
elongation of 5 cm or more between the two marks during forward
ﬂexion is considered to be normal lumbar spine movement. This test
has been validated to be used as a clinical test.
Flexibility was evaluated with the ﬁnger-to-ﬂoor-test (FFT), which
assesses the ﬂexibility of the vertebral spine. In the FFT, patients stand
on a stool and ﬂex the trunk forward to reach as far as possible with
both hands, without bending their knees. The distance (cm) between
the level of the stool and the middle ﬁnger is measured by the therapist.
Lower values indicate a shortening of the trunk and lower limb muscles
[31]. This test has been validated to be used as a clinical test.

The ACQ showed that patients had a good control of asthma and the
spirometric value of FEV1% reinforced the results of the ACQ.
Respiratory characteristics are shown on Table 2.
No signiﬁcant diﬀerences were observed between the groups in the
respiratory characteristics at baseline (p > 0.05).
Signiﬁcant diﬀerences were found between the assessment before
the technique and at 5 min in the MIP in the intervention group, which
showed an improvement of the MIP at 5 min of diaphragm stretching
(p = 0.031). No signiﬁcant diﬀerences were observed in other respiratory parameters at 5 min (p > 0.05).
No signiﬁcant diﬀerences were observed in the intervention group
Between the assessment prior to the technique and at 20 min
(p > 0.05), however, signiﬁcant diﬀerences were found in the MEP in
the placebo group (p = 0.046), which had a poorer result; a signiﬁcant
diﬀerence was also found between the groups in the MEP at 20 min
(p = 0.048).
Table 3 shows results regarding mobility and ﬂexibility.
Table 3 shows signiﬁcant diﬀerences in the intervention group regarding abdominal excursion measured with the ﬁnger-to-ﬂoor-test and
the Schober test between the pre-technique and the assessment immediately after the technique; patients showed an improvement in
mobility and ﬂexibility outcomes immediately after the stretching of
the diaphragm (p < 0.05). No signiﬁcant diﬀerences were observed
immediately after the technique in rib cage excursion (p > 0.05). No
signiﬁcant diﬀerences were observed in any variables in the placebo
group (p > 0.05).
In the intervention group, signiﬁcant diﬀerences were found between the pre-technique assessment and the assessment 5 min after the
technique in abdominal and rib cage excursion (subaxillary and abdominal level) and the ﬁnger-to-ﬂoor-test, showing an improvement of
the values at 5 min of the stretching of the diaphragm (p < 0.05).
However, no signiﬁcant diﬀerences were observed in the placebo
group.
The results at 20 min of the technique showed signiﬁcant improvement in abdominal excursion and the ﬁnger-to-ﬂoor-test in the
intervention group. By contrast, no signiﬁcant diﬀerences were observed in the placebo group.
Finally, between-group diﬀerences were only observed in the ﬁngerto-ﬂoor-test at 20 min, with a better result in the intervention group
(p = 0.037).

2.7. Statistical analysis

4. Discussion

The data obtained were analyzed with the Statistical Package for the
Social Sciences (SPSS), version 20.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used to determine participants' characteristics. Variables were presented as the mean ± standard deviation for
continuous variables and as a percentage for categorical variables. The
Kolmogorov-Smirnov test to assess the normality of continuous data
was performed prior to the statistical analysis. Normal distributed data
were compared with an analysis of variance. Non-normal variables
were compared using the Kruskal-Wallis test, with an alpha level of
0.05. The statistical analysis was conducted at 95% conﬁdence level. A
p-value of less than 0.05 was considered statistically signiﬁcant.

The objective of this study was to evaluate the eﬀects of manual
therapy on the diaphragm regarding respiratory pressures and chest
mobility in chronic or seasonal asthmatic patients immediately after the
technique, and at 5 and 20 min. Our results showed an improvement in
maximal inspiratory pressure at 5 min of diaphragm stretching
(p = 0.031). Signiﬁcant results were also shown in mobility and ﬂexibility, with a signiﬁcant improvement in the subaxillary and abdominal perimeter as well as in the ﬁnger-to-ﬂoor test and the Schober test
(p < 0.05). The intervention group showed an improvement in all the
variables measured, while the placebo group showed no changes.
This is the ﬁrst study to evaluate the eﬀects of a stretching technique
on the diaphragm in asthmatic patients. Previous studies [15,32] have
explored the eﬀects of the same technique in healthy people. GonzálezAlvarez et al. [15] evaluated the eﬀects of diaphragm stretching on
pulmonary function and respiratory pressures in healthy adults. Their
results showed a signiﬁcant increase of forced vital capacity, forced
expiratory volume in the ﬁrst second, and respiratory muscle strength
immediately after the technique. Pulmonary function variables also
showed a signiﬁcant increase in FEV1 at 5 min and a decrease at
20 min. In line with the results obtained in healthy people, our results
showed an increase in respiratory strength 5 min after the technique in
asthmatic patients.
In another study [32] carried out in 2015, the eﬀects of diaphragm

and maximal expiratory pressure (MEP) were evaluated with the portable MicroRPM device (Mercé V. Electromedicina S.L. Valencia,
Spain). These values determine the strength of the respiratory muscles:
the MIP reﬂects the strength of the diaphragm and other inspiratory
muscles, while the MEP reﬂects the strength of the abdominal muscles
and other expiratory muscles [28]. All pressures were measured with a
nose clip in seated subjects. The maneuver was repeated until three
acceptable maneuvers were obtained, with a variation of less than 20%.
The eﬀorts were separated by an interval of about 1 min to avoid fatigue.
2.6. Mobility and ﬂexibility assessment

3. Results
Forty-three patients were recruited for the study but the ﬁnal
sample included only 32 patients. The distribution of patients is shown
in Fig. 2.
Table 1 shows the characteristics of the patients included in this
study.
Patient characteristics were similar in both groups. Mean age was
similar in both groups: under thirty years. Body mass index was normal
in both groups. In both groups, patients reported a good level of perceived quality of life in the Visual Analogue Scale of the EuroQol-5D.
28
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Fig. 2. CONSORT ﬂow diagram.

lumbar range of motion (p < 0.05) after the technique, while no signiﬁcant changes were observed in the placebo group. In line with these
results, our study showed the eﬃcacy of the technique with signiﬁcant
results in mobility and ﬂexibility, with a signiﬁcant improvement in
subaxillary and abdominal rib cage excursion, the ﬁnger-to-ﬂoor-test,
and the Schober test.
A recent review performed by Wearing et al. [33] has shown that
ﬁve of the six studies reported improvements in lung function and exercise performance following spinal manipulative therapy intervention
in respiratory patients. Additionally, the study conducted by CruzMontecinos et al. [34] showed that a single application of a soft tissue
manual therapy protocol appeared to have the potential to produce
immediate clinically meaningful improvements in lung function in patients with severe and very severe COPD. These results are in line with
those of our study, which showed immediate eﬀects on a respiratory
parameter: maximal inspiratory pressure in asthmatic patients.
Johansson et al. [35] evaluated whether a physiotherapeutic intervention could increase chest mobility in patients with sensory hyperreactivity. They found an improvement of chest mobility after the
intervention. Their results indicated that patients may have acquired a
dysfunctional breathing pattern. They concluded that the regular use of
a training program and structural breathing instructions could be used
to improve chest mobility in patients with sensory hyperreactivity and
signs of dysfunctional breathing. Our results were similar in terms of
improvement of chest mobility. However, the eﬀects of our technique
were immediate, while the eﬀects of the intervention performed in the
study of Johansson et al. were observed after 12 weeks.
Monteiro et al. [36] assessed diaphragm function during abdominal
weight training and associated changes in the respiratory pattern. They
found that abdominal weight increased proprioception related to the
respiratory movements and descent of the diaphragm. Additionally,
they reported that the loads on the abdomen produced minor changes
in the mechanics of the diaphragm (1/3 of the load required to develop

Table 1
Characteristics of the patients included in the study.

Age (years)
Sex n (% men)
BMI (kg/cm2)
FEV1%
EQ-5D mobility
EQ-5D self-care
EQ-5D usual
activities
EQ-5D pain
EQ-5D anxiety/
depression
EQ VAS
Pittsburgh total
ACQ
MINI AQLQ:
symptoms
MINI AQLQ:
activities
MINI AQLQ emotions
MINI AQLQ
environment
MINI AQLQ total

Intervention group
(n = 18)

Placebo group
(n = 14)

p-value

27.44 ± 8.162
5 (27.78)
23.44 ± 3.698
99.11 ± 10.948
1.11 ± 0.323
1.00 ± 0.000
1.11 ± 0.323

26.86 ± 4.849
4 (28.57)
25.43 ± 6.148
103.14 ± 7.410
1.00 ± 0.000
1.00 ± 0.000
1.14 ± 0.363

0.813
0.252
0.266
0.247
0.210
1.00
0.796

1.11 ± 0.323
1.00 ± 0.000

1.29 ± 0.469
1.14 ± 0.363

0.222
0.104

91.11 ± 6.764
5.78 ± 3.655
0.44 ± 0.511
6.33 ± 0.686

86.43 ± 10.271
6.29 ± 2.585
0.29 ± 0.469
6.57 ± 0.514

0.131
0.663
0.374
0.288

6.44 ± 0.511

6.71 ± 0.469

0.135

6.33 ± 0.686
5.44 ± 1.464

6.43 ± 0.514
5.43 ± 1.453

0.668
0.976

6.22 ± 0.428

6.14 ± 0.864

0.736

Results are shown as the mean ± standard deviation *p < 0.05; FEV1%:
forced expiratory volume in the ﬁrst second; BMI: body mass index; EQ-5D:
EuroQol-5D; MINI AQLQ: Mini Asthma Quality of Life Questionnaire; ACQ:
Asthma Control Questionnaire; VAS: Visual analogue scale.

stretching were evaluated in patients with short hamstring syndrome.
The aim of the study was to assess the eﬀects of the technique on
hamstring ﬂexibility and spine mobility in patients with short hamstring syndrome. The results of the study showed a signiﬁcant improvement in hamstring ﬂexibility (p < 0.001) and in cervical and
29
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Table 2
Respiratory characteristics.

MIP (cmH2O)
IG (n = 18)
PG (n = 14)
MEP (cmH2O)
IG (n = 18)
PG (n = 14)

Pre-technique

Post technique

P between groups

5min Post technique

P between groups

20min Post technique

P between groups

98.22 ± 28.852
97.43 ± 17.105

90.33 ± 33.251
98.00 ± 18.339

0.823

104.56 ± 37.848b
96.29 ± 17.626

0.815

103.22 ± 32.697
96.86 ± 15.615

0.809

146.22 ± 53.718
129.14 ± 26.541

136.89 ± 42.918
130.14 ± 37.856

0.646

151.11 ± 66.517
129.43 ± 38.757

0.288

139.22 ± 49.905
101.57 ± 52.740c

0.048d

a

Signiﬁcant diﬀerences pre-post immediate.
Signiﬁcant diﬀerences pre-post 5min.
c
Signiﬁcant diﬀerences pre-post 20min.
d
Between-group diﬀerences; IG: intervention group; PG: placebo group; results are shown as the mean ± standard deviation; p < 0.05; MIP: maximal inspiratory
pressure; MEP: maximal expiratory pressure.
b

Table 3
Mobility and ﬂexibility characteristics.
Pre technique

Post technique

Rib cage excursion. Axillary level (cm)
IG (n = 18)
3.67 ± 1.085
3.78 ± 1.263
PG (n = 14)
3.86 ± 0.663
3.71 ± 1.204
Rib cage excursion. Xiphoid level (cm)
IG (n = 18)
5.00 ± 1.188
5.000 ± 1.6088
PG (n = 14)
6.00 ± 2.287
5.429 ± 2.4718
Rib cage excursion. Abdominal level (cm)
IG (n = 18)
1.22 ± 1.166
2.00 ± 0.840a
PG (n = 14)
1.43 ± 0.756
2.00 ± 1.359
Schober test (cm)
IG (n = 18)
14.56 ± 0.856
14.78 ± 0.943a
PG (n = 14)
14.29 ± 1.437
14.43 ± 1.222
Finger-to-ﬂoor-test (cm)
IG (n = 18)
4.22 ± 4.965
2.67 ± 3.325a
PG (n = 14)
4.14 ± 5.390
5.00 ± 7.211
a
b
c
d

P between groups

5min Post technique

P between groups

20min Post echnique

P between groups

0.887

4.33 ± 1.188*
4.57 ± 1.555

0.627

3.78 ± 1.263
4.14 ± 1.610

0.477

0.558

5.33 ± 2.000
4.29 ± 2.644

0.211

5.00 ± 2.275
5.43 ± 3.131

0.657

1.00

2.00 ± 1.283b
2.00 ± 1.512

0.893

2.11 ± 1.132c
1.86 ± 1.027

0.703

0.368

14.67 ± 0.970
14.29 ± 1.437

0.378

14.56 ± 0.984
75.29 ± 154.521

0.104

0.232

2.11 ± 3.160b
4.43 ± 6.173

0.177

2.22 ± 3.318c
6.29 ± 6.988

0.037d

Signiﬁcant diﬀerences pre-post immediate.
Signiﬁcant diﬀerences pre-post 5min.
Signiﬁcant diﬀerences pre-post 20min.
Between-group diﬀerences; IG: intervention group; PG: placebo group; Results are shown as the mean ± standard deviation; p < 0.05.

determine its long-term eﬀects; they could also assess its eﬀects taking
into account other long-term variables such as inﬂammatory parameters, reduction of hospitalizations or exacerbations. Finally, it is
important to mention that pilot studies are extremely useful and necessary, as conducting a clinical trial with no prior pilot study involves
a high risk of compromising the results due to unplanned diﬃculties. In
this case, the design, the recruitment strategies, and the intervention
were appropriate. Future studies could include further analyses of
variables such as age analysis or the inclusion of a third group of patients with diﬀerent durations of the stretching.

fatigue in normal subjects). At least in normal subjects, these changes
appeared to be insuﬃcient to produce respiratory muscle training. Like
our study, the study of Monteiro et al. focused on the diaphragm.
However, our results showed the eﬀect of stretching, with signiﬁcant
results in chest mobility and respiratory strength.
In the intervention group, no signiﬁcant diﬀerences were observed
between the pre-technique assessment and the assessment at 20 min
(p > 0.05); by contrast, signiﬁcant diﬀerences were found in MEP in
the placebo group (p = 0.046), which showed poorer results; a signiﬁcant diﬀerence between the groups was also observed in MEP at
20 min (p = 0.048). This could be explained by the position of the
rectus abdominis during the placebo technique, which involved the
muscle being held at a shortened length and with less ability to produce
pressure during forced respiration; this reduced its eﬀect as an accessory respiratory muscle.
Several limitations can be mentioned in this study. Small sample
size is one of them. However, sample sizes in similar studies [33]
ranged from 1 to 33 participants. The risk of bias was low in the randomized controlled trials and high in the other studies. This is only a
pilot study so further trials are needed to determine whether our results
are reproducible in a larger group of patients. Another limitation of this
study could be the short length of the therapeutic session (5–7 min).
However, previous studies [15] have explored the immediate eﬀects of
manual techniques with beneﬁcial results. Indeed, the stretching of the
diaphragm has shown beneﬁcial eﬀects in healthy people [15]. Finally,
the absence of follow-up to determine how long the changes were
maintained may be another limitation. Future studies could evaluate
the eﬀectiveness of this technique applied in several sessions to

5. Conclusion
Our results may show that a diaphragm stretching technique in
asthmatic patients leads to an improvement in maximum inspiratory
pressures at 5 min post-intervention and ﬂexibility and mobility of the
rib cage at 5 and 20 min post-intervention. The intervention group
showed an improvement in all the measured variables, while the placebo group showed no changes.
Further trials are needed to determine whether these preliminary
results are reproducible in a deﬁnitive trial.
Future studies could evaluate the long-term eﬀects of the technique
and its applicability in various clinical of daily situations of asthmatic
patients.
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