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Objective: The objective of this study was to investigate the immediate effect of manual therapy 

(MT) on respiratory functions and inspiratory muscle strength in patients with COPD.

Participants and methods: Thirty patients with severe COPD (eight females and 22 males; 

mean age 62.4±6.8 years) referred to pulmonary physiotherapy were included in this study. 

The patients participated in a single session of MT to measure the short-term effects. The lung 

function was measured using a portable spirometer. An electronic pressure transducer was used 

to measure respiratory muscle strength. Heart rate, breathing frequency, and oxygen saturation 

were measured with a pulse oximeter. For fatigue and dyspnea perception, the modified Borg 

rating of perceived exertion scale was used. All measurements were taken before and immedi-

ately after the first MT session. The ease-of-breathing visual analog scale was used for rating 

patients’ symptoms subjectively during the MT session.

Results: There was a significant improvement in the forced expiratory volume in the first 

second, forced vital capacity, and vital capacity values (P,0.05). The maximal inspiratory 

pressure and maximal expiratory pressure values increased significantly after MT, compared 

to the pre-MT session (P,0.05). There was a significant decrease in heart rate, respiratory rate 

(P,0.05), and dyspnea and fatigue perception (P,0.05).

Conclusion: A single MT session immediately improved pulmonary function, inspiratory 

muscle strength, and oxygen saturation and reduced dyspnea, fatigue, and heart and respiratory 

rates in patients with severe COPD. MT should be added to pulmonary rehabilitation treatment 

as a new alternative that is fast acting and motivating in patients with COPD.

Keywords: manual therapy, COPD, inspiratory muscle strength, pulmonary function dyspnea, 

fatigue

Introduction
COPD, which decreases the quality of life and increases the risk of early mortality, 

is a chronic, preventable, and treatable disease. Although the pulmonary system is 

affected, COPD has a high frequency of extrapulmonary comorbidities that affect 

cardiovascular and musculoskeletal systems and can lead to malnutrition.1 Structural 

differences in rib cage configuration, forward head posture, shoulder protraction,2,3 

reduced bone mineral density, and an increased prevalence of vertebral deformities4 

have also been reported in COPD.

In COPD patients, the length of the inspiratory muscle fibers is shorter due to 

hyperinflation. Exposure to oxidative stress and local activation of proteases may also 

result in inspiratory muscle dysfunction.5 Chest wall mechanics are changed and chest 

wall rigidity occurs in COPD. Hyperinflation and respiratory muscle fatigue produce 
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hypertonicity in respiratory muscles as well as hypomobility 

of spinal, costal, and sternal joints that comprise the chest 

wall. The change in chest wall mechanics may be a factor 

that causes exercise-limiting dyspnea in COPD.6

A decrease in thoracic spine mobility is correlated 

with a decrease in forced vital capacity (FVC) and forced 

expiratory volume in the first second (FEV
1
). An increase 

in chest wall rigidity affects the ventilatory pumping 

mechanism, reducing the level of rigidity (increasing chest 

wall mobility), and has been suggested as a way to improve 

lung function.7–9

A previous study on patients with COPD has demon-

strated that manual therapy (MT) exercises increase lung 

function in the short term.10 Another study showed that 

osteopathic manipulative treatment yielded a statistically 

significant decrease immediately in forced expiratory flow at 

25% and 50% of vital capacity (VC) and airway resistance in 

elderly patients.11 To the best of our knowledge, there is no 

study that investigated the immediate effect of MT on inspira-

tory muscle strength and patient satisfaction in patients with 

COPD. The hypothesis underlying this study was that MT 

that includes both soft tissue and joint mobilization imme-

diately increases pulmonary function, inspiratory muscle 

strength, and patient satisfaction, and decreases dyspnea 

perception in patients with COPD.

Participants and methods
The study was conducted in an outpatient office setting 

and was a collaborative effort between the Department of 

Respiratory Medicine and the Department of Musculoskeletal 

Physiotherapy at Turgut Özal University. The study was 

approved by the ethics committee at Turgut Özal University, 

Ankara, Turkey. Signed, informed consent forms were 

obtained from each patient before the study. The inclusion 

criterion was an FEV
1
/FVC ratio of #50% of the predicted 

value after bronchodilator drugs. The potential subjects were 

considered if they had a known history of COPD and an office 

pulmonary function screening. Diagnosis of disease and clas-

sification of disease severity were established in line with 

the Global Initiative for Chronic Obstructive Lung Disease 

criteria.12 The exclusion criteria were as follows: having 

unstable medical condition, acute bronchitis, pneumonia, an 

exacerbation of COPD, thoracic spinal scoliosis, substantial 

chest wall deformity, or acute rib or vertebral fracture. The 

subjects were excluded if they were unable to perform the 

pulmonary function test because of cognitive or physical 

impairments.

The lung function test was performed in a seated position 

using a portable spirometer (Spirobank; MIR, Rome, Italy) 

according to the American Thoracic Society guidelines.13 

Dynamic volumes, including FEV
1
, FVC, and VC, were 

recorded before and after the MT session. All subjects rested 

before the pulmonary function test to avoid fatigue.

Respiratory muscle strength, maximal inspiratory pres-

sure (MIP), and maximal expiratory pressure (MEP) were 

assessed using an electronic pressure transducer (MicroRPM; 

Micro Medical Ltd., Kent, UK). MIP was measured at 

residual volume, and MEP was measured from total lung 

capacity, according to Black and Hyatt.14,15

The patient’s heart rate, breathing frequency, and oxygen 

saturation were monitored with the pulse oximeter, and the 

values were recorded before and after the MT session.

Fatigue and dyspnea perception were assessed using 

the modified Borg rating of perceived exertion scale scores 

before and after the MT session.

The patients rated their symptoms subjectively during 

the MT session using the ease-of-breathing visual analog 

scale (Figure 1).16

The same physiotherapist evaluated patients before and 

immediately after the treatment.

Figure 1 Ease-of-breathing VAS (10 cm).
Abbreviation: VAS, visual analog scale.
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Manual treatment protocol
All subjects continued their COPD medications until the 

day of participation in the study. The MT protocol session 

lasted ~45  minutes and consisted of the following MT 

techniques: suboccipital decompression,11 gliding of the 

cervical vertebral articulations in the anterior/posterior 

direction, myofascial release of sternocleidomastoid and 

trapezius muscles, gliding of sternoclavicular joint in the 

anterior/posterior direction, myofascial release of inter-

costal muscles and paravertebral muscles,14 diaphragmatic 

release,11 rib raising,11 mobilization of scapulothoracic 

joint, and gliding of the thoracic vertebral articulations 

in the anterior/posterior direction. The myofascial release 

techniques were applied, each for ~3–5 minutes. The gliding 

techniques were performed for 30 seconds and five times 

in each joint.

The MT session was well tolerated without patient 

complaints, and no adverse effects occurred during the MT 

session and during evaluation.

A phone survey was administered to account for pos-

sible adverse effects occurring within 24 hours. None were 

reported. Following the MT session, the patients were given 

a chance to describe their thoughts using the 4-point Likert 

scale (strongly disagree, disagree, agree, strongly agree).

Statistical analyses were performed using SPSS 16.0 

statistical package (SPSS Inc., Chicago, IL, USA). The 

Kolmogorov–Smirnov/Shapiro–Wilk test was used to analyze 

normally distributed continuous variables. The descriptive 

statistics was expressed as mean ± standard deviation for 

the continuous variables and in terms of the number of patients 

and percentage for the categorical variables. Paired t-test was 

performed to compare the results of pre- and posttreatments. 

P,0.05 was considered statistically significant.

Results
Thirty subjects were enrolled in the study. The mean age of 

the participants was 62.4±6.8 years. Eight of the 30 patients 

(26.7%) were females and 22 (73.3%) were males. Demo-

graphic and clinical characteristics are shown in Table 1. 

There was significant improvement in FEV
1
, FVC, and 

VC values (P,0.05). MIP and MEP values increased sig-

nificantly after MT as compared with the pre-MT session 

(P,0.05). There was a significant decrease in the heart and 

respiratory rate (P,0.05). Moreover, there was a significant 

decrease in dyspnea and fatigue perception (P,0.05). Visual 

analog scale scores for the patients’ breathing significantly 

improved after MT compared with the pre-MT session 

(P,0.05; Table 2). All patients enjoyed the treatment and 

would recommend it to others. All patients said that they 

benefited from MT and breathed more easily (Table 3).

Discussion
This study showed that a single MT session immediately 

improves pulmonary function, inspiratory muscle strength, 

and oxygen saturation and reduces dyspnea, fatigue, heart 

rate, and respiratory rate in patients with COPD.

A previous study, investigating the short-term effect of 

MT in patients with moderate COPD, administering a soft 

Table 1 Demographic and clinical characteristics of the subjects

Characteristics Mean ± SD

Age, year 62.4±6.8
Male/female, n 22/8
Body mass index 18.7±2.9
GOLD III/IV, n 26/4
Smoking, pack-years 46.87±26.69
Smoking (nonsmoker/ex-smoker/smoker), n (%) 1/27/2 (3.3/90/6.7)
Using oxygen at home, n (%) 20 (66.7)
Medication

Bronchodilators
Inhaled, n (%) 26 (86.7)
Nebulized, n (%) 18 (60)

Ipratropium bromide
Inhaled, n (%) 13 (43.3)
Nebulized, n (%) 11 (36.7)

Steroids
Inhaled, n (%) 21 (70)
Oral, n (%) 6 (20)

Theophylline, n (%) 8 (26.7)

Abbreviations: SD, standard deviation; GOLD, Global Initiative for Chronic 
Obstructive Lung Disease.

Table 2 Results of immediate effects of MT on the pulmonary 
function, respiratory muscle strength, heart rate, respiratory rate, 
dyspnea and fatigue perception, and ease of breathing

Characteristics Pre-MT,  
mean ± SD

Post-MT,  
mean ± SD

P-value

FEV1, L 0.99±0.4 1.13±0.4 0.02*
FVC, L 1.96±0.7 2.05±0.6 0.04*
VC, L 1.82±0.4 1.95±0.7 0.01*
MIP, cmH2O 40.27±16.4 46.18±19.2 0.03*
MEP, cmH2O 99.6±36.1 120.5±44.7 0.01*
SpO2 92.03±8.2 94.5±6.9 0.01*
Heart rate (beats/min) 83.4±12.6 75.8±17.4 0.01*
Respiratory rate 24.8±8.3 20.1±7.6 0.03*
Dyspnea (Borg 0–10) 2.3±0.8 1.8±0.5 0.01*
Fatigue (Borg 0–10) 3.1±0.7 2.4±0.6 0.01*
Ease-of-breathing VAS 7.8±2.3 2.4±1.6 0.00*

Note: *P,0.05.
Abbreviations: MT, manual therapy; SD, standard deviation; FEV1, forced ex
piratory volume in the first second; FVC, forced vital capacity; VC, vital capacity; 
MIP, maximal inspiratory pressure; MEP, maximal expiratory pressure; min, minute; 
SpO2, oxygen saturation; VAS, visual analog scale.
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tissue-based form of MT did not produce any short-term 

improvements in lung function, dyspnea levels, or exercise 

performance.10 Combining this with a joint-based form of MT 

improved the dyspnea levels in the short term.10 According to 

the study results, a single MT session of soft tissue and joint 

mobilization immediately improved dyspnea. The authors 

previously reported that MT increases respiratory muscle 

length and thoracic cage flexibility. These effects reduce the 

effort of breathing and development of dyspnea in COPD.17

Noll et al11 reported that one-session osteopathic manual 

treatment was effective in improving static and dynamic pul-

monary function in elderly patients with COPD. Similarly, 

in our study, the difference between dynamic pulmonary 

function parameters and baseline to posttreatment was found 

to be statistically significant. MT techniques improve the 

regulation of the autonomic nervous system. Mobilization 

of the sympathetic system region may cause inhibition of the 

sympathetic activation, and diaphragmatic release may cause 

activation of the parasympathetic system. The autonomic 

system regulates relaxation; therefore, it reduces dyspnea, 

fatigue, and rate of respiration and increases pulmonary 

function and oxygen saturation.16

The results showed that MT had immediate effect on 

inspiratory muscle strength in patients with COPD. COPD is 

both restrictive and obstructive in nature. The patients with 

COPD tend to have a flexor posture in the upper quarter and 

to breathe using upper chest muscles. These changes cause 

excessive activation of the accessory respiratory muscles.18 

de Andrade et al19 reported in their study that activation of 

the sternocleidomastoid muscle was negatively correlated 

with the level of obstruction in the elderly patients with 

FEV
1
 45%±17%.

We think that MT techniques provide relaxation, 

an increase in thoracic region mobility, and chest wall 

compliance. Thoracic cage flexibility and muscle relaxation 

reduce breathing effort and increase muscle function.

The patients reported satisfaction with MT treatment 

and would recommend it to others. All patients said that 

they benefited from MT and breathed more easily after a 

single session.

Several limitations should be considered when interpreting 

the study results. Although the results were statistically 

significant when compared with the pretreatment and post-

treatment outcomes, the main limitations are the lack of the 

sham group and the presence of static volume measurements 

as the effect of MT on hyperinflation. Future studies should 

focus on mild-to-moderate COPD patients, the effect of MT 

on different levels of COPD, and the long-term effect of MT. 

In addition, lung residual volume and total lung capacity 

should be evaluated to clarify the effect of MT on dynamic 

hyperinflation.

Conclusion
The nature of the conditions, symptoms, and functional 

limitations vary among patients; therefore, the manage-

ment of COPD is complex. This is the first study to inves-

tigate the immediate effect of MT on inspiratory muscle 

strength and patient satisfaction in patients with COPD. 

MT should be integrated with pulmonary rehabilitation as a 

new alternative that produces fast results while motivating 

patients to continue treatment.

Disclosure
The authors report no conflicts of interest in this work.
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