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Relationship between Thoracic Kyphosis and Selected
Cardiopulmonary Parameters and Respiratory Symptoms of
Patients with Chronic Obstructive Pulmonary Disease and
Asthma
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Department of Physiotherapy, Faculty of Clinical Sciences, College of Medicine, Lagos University, Nigeria

Background: Patients with advanced asthma and chronic obstructive pulmonary disease (COPD) have postural deviations such as thoracic hyperkyphosis, forward shoulder posture (FSP) due to an increase in head and cervical protraction, reduced shoulder range of motion and a corresponding increase in scapula elevation and upward rotation. Unlike congenital vertebral kyphosis that are permanent and
rigid deformities with bony and other structural deformations which cause respiratory impairment, these deformities in these patients
may be more flexible. Since the thoracic hyperkyphosis has been implicated as having adverse health consequences it is necessary to
evaluated the relationship between thoracic kyphosis and cardiopulmonary functions of patients with COPD and asthma.
Methods: It was a cross-sectional analytical study. Eighty-four eligible patients with COPD and asthma were recruited from the Respiratory Unit, Department of Medicine, Lagos University Teaching Hospital (LUTH), and basic anthropometric parameters, pulmonary parameters,
cardiovascular parameters, thoracic kyphosis (Cobb) angle and presence of respiratory symptoms of participants were assessed. Data was
analyzed using SPSS version 20.
Results: There was no significant correlation between the thoracic kyphosis and selected pulmonary parameters (Forced Expiratory Volume
in one second (FEV1, p=0.36), Forced Vital Capacity (FVC, p=0.95), Peak Expiratory Flow Rate (PEFR, p=0.16), Thoracic expansion (TE,
p=0.27)/cardiovascular parameters (Systolic Blood Pressure (SBP, p=0.108), Diastolic Blood Pressure (DBP, p=0.17) and Pulse Rate (PR,
p=0.93) as well as the respiratory symptoms (SGRQ scores, p=0.11) in all subjects.
Conclusion: There was no relationship between thoracic kyphosis and selected pulmonary/cardiovascular parameters as well as respiratory
symptoms in patients with COPD and asthma.
Keywords: Thoracic kyphosis, Chronic Obstructive Pulmonary Disease, Asthma, Cardiopulmonary, Respiratory Symptoms

Asthma is a chronic inflammatory disorder of the respiratory airways,

INTRODUCTION

characterized by increased mucus production, airway hyper-responsiveChronic Obstructive Pulmonary Disease (COPD) is not one single dis-

ness and variable airflow obstruction, that is often reversible spontane-

ease but an umbrella term used to describe chronic lung diseases that

ously or following treatment.2 Worldwide, it is estimated that about 300

cause limitations in lung airflow.1 The more familiar terms ‘chronic bron-

million individuals are affected with bronchial asthma, with 250,000 an-

chitis’ and ‘emphysema’ are included within the COPD diagnosis. The

nual deaths attributed to the disease.2 In year 2000, 17.4% of all deaths and

most common symptoms of COPD are breathlessness, excessive sputum

13.3% of all Disability-Adjusted Life Years (DALYs) were attributed to

production, and a chronic cough. COPD is not just simply a “smoker’s

asthma and four other respiratory diseases.3 In 2010, there were more than

cough”, but an under-diagnosed lung disease that may progressively lead

230 million COPD cases among urban dwellers worldwide giving a preva-

to death.

lence rate of 13.6% and 153.7 million among rural dwellers giving a preva-
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lence rate of 9.7%.4 The overall prevalence in men aged 30 years or more

ity in scoliosis but has subsequently been adapted to classify deformity in

was 14.3% compared to 7.6% in women. The projection for 2030 indicates

kyphosis.24,25 While a small amount of curvature of the thoracic spine is

that COPD will be the third leading cause of death worldwide.1

normal and present due to the shape of the vertebral bodies and interver-

4

Postural deviations such as thoracic hyperkyphosis and forward shoul-

tebral discs, a kyphosis (Cobb) angle greater than 40°, which is the 95th

der posture (FSP) (rounded shoulder posture) due to an increase in head

percentile of normal for young adults, is defined as hyperkyphosis.26,27 Ra-

and cervical protraction, reduced shoulder range of motion and a corre-

diographic method is the most popular kyphosis measuring method.

sponding increase in scapula elevation and upward rotation are seen in

However, because it is expensive and exposes individuals to radiation, it is

patients with COPD.

The increase in airway resistance and airflow lim-

not the most appropriate method for periodic patient follow-up or for

itation in these patients cause pulmonary hyperinflation, encouraging

screening purposes.28 Results demonstrate that the Flexicurve method is

greater recruitment of the accessory muscles of respiration necessary to

equally reliable and valid to measure Cobb angle in order to determine the

cope with the increased work of breathing. The hyperinflation forces the

presence or absence of thoracic hyperkyphosis in an individual.5,29,30 It is a

diaphragm to operate at non-optimal lengths while the increased load on

method of easy utilization in the clinical setting and in the context of hu-

the accessory respiratory muscles imposes limitations in upper limb-

man posture research.29 Chen et al.7 used chest CT scans to check for tho-

based functional tasks.13-15 The limitations in the upper limb use also con-

racic vertebral deformity in their subjects.

5-11

12

tribute to increased respiratory muscle tightening, joint stiffness and in-

Since thoracic hyperkyphosis has been implicated as having adverse

creased work of breathing. The shortened respiratory muscle length and

cardiopulmonary health consequences especially due to the limitation in

muscle weakness experienced by these patients lead to reduced chest ex-

expansion imposed on the lungs during inspiration by rigid bony and

pansion and reduced chest movements during respiration.

There is

structural deformities in severe vertebral kyphosis, it is necessary to evalu-

reduction of thoracic mobility in all the three dimensions (anterior–poste-

ate the relationship between thoracic kyphosis and selected pulmonary/

rior, superior-inferior and lateral dimensions) and this increases the effort

cardiovascular parameters as well as respiratory symptoms in patients

of breathing resulting in stooping posture as a compensatory response in

with COPD and asthma.

15

12,16,17

advanced stages of COPD.

17,18

The increases in chest wall rigidity and re-

spiratory muscle tightness may be linked to the postural deviations seen

METHODS

in COPD.7,19 Apart from shortening of the muscles of respiration, shortening of the pectoralis major muscle has also been implicated in forward

1. Subjects

shoulder posture assumed by these patients. Upper chest breathing in

Eighty-four patients with COPD and Asthma who were consecutively

which the accessory muscles of respiration are utilized can also be found

referred by their physicians from the Respiratory Unit, Department of

in bronchial asthma and this type of breathing leads to bronchial changes

Medicine, Lagos University Teaching Hospital (LUTH), Idi-Araba, Lagos

and musculoskeletal system dysfunction.21 The postural kyphosis ob-

state, Nigeria participated in this cross-sectional analytical study. Included

served in these patients are not as rigid as the more severe vertebral ky-

into the study were patients diagnosed with COPD, patients diagnosed

phosis such as the congenital type brought about by bony and other struc-

with asthma, patients with no other spinal deformity apart from kyphosis

tural deformations that are permanent. Congenital thoracic kyphosis has

and patients who have not smoked for at least one year. This is because

been observed to cause respiratory impairment.22 This may be as result of

smoking could negatively affect the cardiopulmonary parameters and so

the permanent bony and other structural deformations that limit lung ex-

influence the result of this study. Spinal deformity which includes thoracic

pantion during inspiration. The resultant hypoxaemia and hypercapnia

kyphosis was assessed by physical examination and the use of flexicurve

lead to an increase in the heart rate which negatively affects the cardiovas-

ruler. Excluded from the study were patients with other lung diseases such

cular system. This deformity also brings about other adverse consequenc-

as lung cancer and tuberculosis, patients with sores or wounds around

es to health, such as negative affectation of the performance of daily activi-

their chest wall and back. Ethical approval was sought and obtained prior

5

ties, reduction in the quality of life and increase in the risk of mortality.

to the study from the Health Research and Ethics Committee of Lagos

Cobb angle is one of the measures used to measure spinal deformi-

University Teaching Hospital, Idi-Araba, Lagos state, Nigeria (Ref. No:

Originally, Cobb angle was used to determine lateral curve sever-

CMUL/HREC/05/17/158). Written informed consent was obtained from

20

23

ty.

7,8,24,25
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each subject who participated in the study.
2. Procedure for data collection

The study was carried out at the out-patient clinic of the Respiratory
unit of the Department of Medicine, Lagos University Teaching Hospital,
Idi-Araba, Lagos state, Nigeria. Anthropometric measurements such as
height and weight of eligible patients with COPD and asthma were taken
using a heightmeter and a weighing scale respectivly. The singular assessments of the selected pulmonary parameters (Forced Expiratory Volume

H-line

X-Total

in one second (FEV1), Forced Vital Capacity (FVC), Peak Expiratory Flow
Rate (PEFR)) were taken using a hand-held digital spirometer (CMS-SP

X-Middle

10, CONTEC, China) while the subject’s chest wall expansion was measured with a tape-measure (in centimeters) placed at the level of the Xiphoid process, in the standing position. Chest expansion was calculated
using the difference in chest wall circumference during the states of maximal expiration and maximal inspiration and the mean values of three
measurements were taken.31-33 The cardiovascular parameters (Systolic
Blood Pressure, SBP), Diastolic Blood Pressure (DBP) and Pulse Rate (PR))
were measured with a scphygmomanometer (Accoson, England) and

Figure 1. Illustration of X-total (distance between C7 and T12), X-middle (distance between H line and T12) and H-line (distance between
the X-total line and the vertex of the curve) measures from the Flexicurve method.29

stethoscope (Littmann).
The thoracic kyphosis (Cobb) angle was measured once using the flexicurve ruler. The flexicurve ruler is a strip of metal covered in plastic that
allows one to measure the curves of the spine. It was placed on the back

(3*H*(XTOTAL -2*XMIDDLE)/XMIDDLE^2/

starting from the spinous process of the 7th cervical vertebra (C7) and

(XTOTAL^2+XMIDDLE^2-2*XTOTAL*XMIDDLE)*XTOTAL^2-2*H*

gently moulded to that of the 12th thoracic vertebra (T12), reflecting the

(XTOTAL^2-3*XMIDDLE^2)/XMIDDLE^2/(XTOTAL^2+XMIDDLE^2-

shape of the spine. These two land marks were previously marked on the

2*XTOTAL*XMIDDLE)*XTOTAL+H*XTOTAL*(-3*XMIDDLE+

subject’s spine before measurement began. The moulded flexicurve ruler

2*XTOTAL)/XMIDDLE/(XTOTAL^2+XMIDDLE^2-2*XTOTAL

was then traced onto graph (millimeter) paper, marking C7 and T12 on

*XMIDDLE)))29

the paper. A straight line connecting the two points that are equivalent to

The respiratory symptoms were assessed using the St George’s Respira-

C7 and T12 was traced (X-total). Another straight but perpendicular line

tory Questionnaire (SGRQ). The SGRQ is a 50-item, self administered

to the X-total known as the H-line, was traced from a point on the X-total

questionnaire developed to measure health status in patients with diseases

to the curve traced from the flexicurve ruler between C7 and T12. This H-

of airways obstruction.34 Scores are calculated for three domains: Respira-

line is the largest distance from the curve to the X-total line. The X-middle

tory symptoms, Activity and Impacts (Psycho-social) as well as a total

is the distance between the T12 point and the point where H-line touches

score. Psychometric testing has demonstrated its repeatability, reliability

the X-total line (Figure 1). After the X-total, X-middle and H distances had

and validity.34 Sensitivity has been demonstrated in clinical trials. A mini-

been determined in centimeters on the millimeter paper, the values were

mum change in score of 4 units was established as clinically relevant after

typed in a programme written on Microsoft Excel to calculate the thoracic

patient and clinician testing. The SGRQ has been used in a range of dis-

kyphosis angle. The specific mathematical formula used is described as

ease groups including asthma, COPD and bronchiectasis, and in a range

follows:

of settings such as randomised controlled therapy trials and population

29

180/PI()*(ATAN(H*XTOTAL*( -3*XMIDDLE+2*XTOTAL)/XMID-

surveys.35

DLE/(XTOTAL^2+XMIDDLE^2-2*XTOTAL*XMIDDLE))-ATAN
https://doi.org/10.18857/jkpt.2021.33.4.179
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weight while 31 (36.90%) male subjects and 25 (29.76%) female subjects

3. Statistical analysis

Statistical Package for Social Sciences (SPSS) windows version 20 was

were normal weight.

used to analyze data. Descriptive statistics of mean and standard deviation

The mean thoracic kyphosis (Cobb) angle was 41.03±1.29°. Thirteen

were used to summarize data. Inferential statistics of Pearson’s correlation

(15.48%) subjects had thoracic kyphosis (Cobb) angles that ranged from 31

coefficient was used to evaluate the relationship between the thoracic

to 40° and 71 (84.52%) subjects had thoracic kyphosis (Cobb) angles that

Cobb angle and the selected pulmonary/cardiovascular parameters as well

ranged from 41 to 50°. There was no significant difference (p = 0.25) be-

as the respiratory symptoms of the subjects. The level of significance was

tween the mean values of the thoracic kyphosis (Cobb) angle for male and

set at p< 0.05.

female subjects (Table 1).

RESULTS

2. Comparison of the pulmonary and cardiovascular parameters
across gender among the subjects

A total of 84 subjects participated in the study. Thirty-eight (45.2%)
subjects were male and 46 (54.8%) subjects were female.

The mean FEV1 values for male and female subjects were 2.49 ± 0.96L
and 2.15 ± 0.63L respectively. The mean values of Thoracic Expansion
(TE) for male and female subjects were 4.95±1.89 cm and 3.41±1.25 cm
respectively (Table 2). The independent t-test analysis showed significant

1. Anthropometric data of the subjects

Table 1 shows the anthropometric data of the subjects. The mean age,

differences in the mean values of FVC (p = 0.002) and TE (p = 0.0001) be-

weight and body mass index (BMI) of all the subjects were 26.8 ±14.2

tween the male and the female subjects (Table 2). Concerning the cardio-

years, 67.5±10.9 kg and 23.4 ± 3.7 kg/m respectively. There were signifi-

vascular parameters, the mean SBP value for male and the female subjects

cant differences between the heights (p = 0.001) and BMIs (p = 0.01) of

were 121.45 ±11.73 mmHg and 117.98 ±12.03 mmHg respectively. The

male and female subjects (Table 1).

mean value DBP for male and the female subjects were 80.58 ± 9.55

2

Six (7.14%) male subjects and 20 (23.81%) female subjects were over-

mmHg and 74.48± 8.77 mmHg respectively. The independent t-test anal-

weight. One (1.19%) male subject and 1 (1.19%) female subject were under-

ysis showed a significant difference between the male and the female sub-

Table 1. Anthropometric data of the subjects
Variables
Age (yr)

Males (n= 38)

Females (n= 46)

Total (n= 84)

t-test

p-value

26.8± 13.7

26.7± 14.8

26.8± 14.2

0.23

0.98

Height (m)

1.8± 0.8

1.6± 0.8

1.7± 0.1

7.45

0.001*

Weight (kg)

69.9± 10.5

65.6± 11.1

67.5± 10.9

1.84

BMI (kg/m2)

22.3± 2.6

24.3± 2.7

23.4± 3.7

-2.59

0.69
0.01*

Thoracic Cobb angle (°)

41.21± 0.99

40.88± 1.48      

41.03± 1.29

1.168

0.25

Mean± SD.
BMI: Body mass index.
*p< 0.05.

Table 2. Comparison of the pulmonary and cardiovascular parameters across gender among the subjects
Variables

Male (n= 38)

Female (n= 46)

All subjects (n= 84)

t-value

p-value

FEV1 (L)

2.49± 0.96

2.15± 0.63

2.29± 0.81

1.77

0.86

FVC (L)

3.19± 0.78

2.75± 0.92

2.95± 0.88

3.32

0.002*

PEFR (L)

5.82± 2.49

5.20± 1.98

5.48± 2.23

0.58

0.57

TE (cm)

4.95± 1.89

3.41± 1.25

4.11± 1.75

4.45

0.0001*

SBP (mmHg)

121.45± 11.73

115.11± 11.63

117.98± 12.03

0.15

DBP (mmHg)

80.58± 9.55

74.48± 8.77

77.24± 9.57

3.05

2.48
0.03*

PR (bpm)

80.32± 14.65

81.72± 11.10

81.08± 10.23

-0.49

0.62

Mean± SD.
FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, PEFR: Peak expiratory flow rate, TE: thoracic expansion, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PR: Pulse rate.
*p< 0.05.
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jects’ mean values of DBP (p = 0.03) (Table 2).

subjects (p> 0.05) (Table 4).

3. Comparison of the mean SGRQ scores (respiratory

5. Relationship between the thoracic kyphosis (Cobb) angle

symptoms) across gender among the subjects

and cardiovascular parameters of all the subjects and within

Table 3 shows a comparison of the mean SGRQ scores across gender

gender

among the subjects.

Table 5 shows the relationship between thoracic kyphosis (Cobb) angle

The mean SGRQ scores for the male and the female subjects were 32.48

and cardiovascular parameters of all the subjects and within gender. The

±16.27 and 37.42 ±16.09 respectively. The independent t-test analysis

results of the analysis using the Pearson’s correlation coefficient showed

showed no significant difference between the male and the female sub-

that there was no significant correlation between the thoracic kyphosis

jects’ mean scores of SGRQ (p = 0.17) (Table 3).

(Cobb) angle and the cardiovascular parameters in all subjects (p> 0.05).
However, there was a weak significant correlation between the thoracic
kyphosis (Cobb) angle and DBP in the female subjects (p = 0.04) (Table 5).

4. Relationship between the thoracic kyphosis (Cobb) angle
and pulmonary function parameters of all subjects and
within gender

6. R
 elationship between the thoracic kyphosis (Cobb) angle

Table 4 shows the relationship between the thoracic kyphosis (Cobb)

and SGRQ scores of all the subjects and within gender

angle and pulmonary function parameters of all subjects and within gen-

Table 6 shows the relationship between thoracic kyphosis (Cobb) angle

der. The results of the analysis using the Pearson’s correlation coefficient

and SGRQ scores of all subjects and within gender. The results of the anal-

showed that there was no significant correlation between the thoracic ky-

ysis using the Pearson’s correlation coefficient showed that there was no

phosis (Cobb) angle and the pulmonary function parameters in all the

significant correlation between the thoracic kyphosis (Cobb) angle and
the SGRQ scores in all subjects (p> 0.05) (Table 6).

Table 3. Comparison of the SGRQ scores (respiratory symptoms)
across gender among the subjects
Variables

Male
(n= 38)

Female
(n= 46)

All subjects
(n= 84)

SGRQ score 32.48± 16.27 37.42± 16.09 35.18± 16.27

t-value

p-value

-1.39

0.17

DISCUSSION
The purpose of this study was to determine the relationship between
thoracic kyphosis (Cobb) angle and selected pulmonary parameters

Mean± SD.
SGRQ: St george’s respiratory questionnaire.

Table 4. Relationship between the thoracic kyphosis (Cobb) angle and
pulmonary function parameters of all subjects and within gender

Table 5. Relationship between the thoracic kyphosis (Cobb) angle and
cardiovascular parameters of all the subjects and within gender

Variables

Variables

FEV1

FVC

PEFR

TE

r

0.101

-0.07

0.15

0.12

p

0.36

0.95

0.16

0.27

All subjects
Thoracic Cobb angle

PR

r

0.18

0.15

0.101

p

0.11

0.17

0.93

Male subjects
r

0.25

0.82

0.23

0.96

p

0.13

0.62

0.17

0.57

Thoracic Cobb angle

Female subjects
Thoracic Cobb angle

DBP

All subjects

Male subjects
Thoracic Cobb angle

SBP

r

0.44

-0.18

0.601

p

0.79

0.23

0.72

r

0.21
0.16

0.306
0.04*

-0.01

p

Female subjects
r

-0.64

-0.14

0.88

0.64

p

0.67

0.35

0.56

0.67

Thoracic Cobb angle

FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, PEFR:
Peak expiratory flow rate, TE: Thoracic expansion, r: Correlation coefficient.
*p< 0.05.
Correlation Guide
0.00-0.19: Very weak.
0.20-0.39: Weak.
0.40-0.59: Moderate.
0.60-0.79: Strong.
0.80-1.0: Very strong.43

https://doi.org/10.18857/jkpt.2021.33.4.179

0.94

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PR: Pulse rate, r: Correlation coefficient.
*p< 0.01.
Correlation Guide
0.00-0.19: Very weak.
0.20-0.39: Weak.
0.40-0.59: Moderate.
0.60-0.79: Strong.
0.80-1.0: Very strong.43
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Table 6. Relationship between the thoracic kyphosis (Cobb) angle and
SGRQ scores (respiratory symptoms) of all the subjects and within
gender
Variables

women and women with osteoporosis.36 Lung volumes and rib mobility
r

0.17

were significantly impaired in normal women with thoracic kyphosis.36

p

0.11

The more thoracic flexion or kyphosis an individual has, the less their

r

-0.27

lung capacity. Lung capacity can decrease by as much as 30% in these in-

p

0.87

dividuals.37 Joehaimey et al.38 also showed that lung function impairment

r

0.33

p

0.26

Male subjects
Thoracic Cobb angle
Female subjects
Thoracic Cobb angle

showed a significant negative correlation between kyphosis angle and inspiratory capacity, vital capacity, as well as thoracic expansion in normal

SGRQ scores

All subjects
Thoracic Cobb angle

cannot be used as a determinant for them. However, a previous study

was seen in more severe spinal deformities of adolescent idiopathic scoliosis patients with proximally-located curvatures. McMaster et al.22 observed that 54% of patients with congenital vertebral kyphosis had respira-

SGRQ: St george’s respiratory questionnaire, r: Correlation coefficient.
Correlation Guide
0.00-0.19: Very weak.
0.20-0.39: Weak.
0.40-0.59: Moderate.
0.60-0.79: Strong.
0.80-1.0: Very strong.43

tory impairment in various degrees. This may be as a result of the congenital origin of the kyphosis and kyphoscoliosis which are permanent deformities. They stated that kyphosis at the higher level of the vertebrae especially those above T10 had greater effect on respiratory impairment.

(FEV1, FVC, PEFR, and TE), cardiovascular parameters (SBP, DBP, and

The result of the relationship between thoracic kyphosis (Cobb) angle

PR) and respiratory symptoms of patients with COPD and Asthma. There

and the cardiovascular parameters showed no significant correlation for

was no significant correlation between the thoracic kyphosis (Cobb) angle

all subjects. This implies that thoracic kyphosis (Cobb) angle of individu-

and the pulmonary function parameters, cardiovascular parameters and

als with COPD and asthma does not have any effect on their cardiovascu-

respiratory symptoms respectively.

lar parameters and cannot be used as a determinant for them. The weak

A thoracic kyphosis angle greater than 40 degree, which is the 95th per-

significant correlation between thoracic kyphosis (Cobb) angle and DBP

centile of normal for young adults, is defined as hyperkyphosis. The re-

among the female subjects may imply that thoracic kyphosis (Cobb) angle

sults from this study showed that a high number of the subjects (84.52%)

of female individuals with COPD and asthma affects their DBP. Nishiwa-

had a thoracic kyphosis (Cobb) angle which was greater than 40° (hyper-

ki et al.39 showed that thoracic kyphosis is associated with subjective poor

kyphosis). This is due to the postural deviations (thoracic hyperkyphosis)

health but not associated with functional activity and blood pressure in

which many of the patients with chronic obstructive lung diseases tend to

both males and females community-dwelling elderly. In the selection of

assume. The finding that 85.19% of all the subjects with asthma had hy-

this elderly population into the study, the authors’ inclusion criteria was

perkyphosis highlighted that there may be high prevalence of thoracic hy-

being age 65 and above and not having COPD or asthma.

26

5-7

perkyphosis among patients with asthma.

The result of the relationship between thoracic kyphosis (Cobb) angle

The finding that there was no significant difference between the mean

and the respiratory symptoms showed no significant correlation. This im-

values of the thoracic kyphosis (Cobb) angle of male and female subjects

plies that thoracic kyphosis (Cobb) angle of individuals with COPD and

may imply that gender had no influence on the thoracic kyphosis (Cobb)

asthma does not have any effect on their respiratory symptoms and can-

angles of these patients. Fon et al.26 showed that the mean Cobb angle for

not be used as a determinant for them.

female exceeded that of the male healthy individuals with an increase in

In summary, the increased thoracic kyphosis (Cobb) angle observed

age. This difference in findings of the two studies may be as a result of the

among most of the patients with COPD and asthma and the non-signifi-

differences in the health status and age of the subjects involved in the two

cant correlation between the thoracic kyphosis (Cobb) angle and the car-

studies.

diopulmonary parameters of these patients may be explained by the fact

The result of the correlation between thoracic kyphosis (Cobb) angle

that the thoracic hyperkyphosis of patients with COPD and asthma is a

and the pulmonary parameters showed no significant correlation. This

flexible postural deformity acquired as a coping strategy to improve pul-

implies that thoracic kyphosis (Cobb) angle of individuals with COPD

monary functions rather than being the cause of the worsening cardio-

and asthma does not have any effect on their pulmonary parameters and

pulmonary functions of these patients. Gaude et al.40 reported that the
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postural thoracic kyphosis in patients with COPD is a flexible deformity.
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Donrawee et al. reported that the stooping posture adopted by patients
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in advanced stages of chronic lung diseases is a compensatory response to
improve ventilation in these conditions. Forward lean posture is one of
the treatment procedures utilized by physiotherapists in the management
of dyspnea in patients with chronic respiatory diseases.41 However some
other authors reported that there may be a more permanent damage such
as vertebrae compression fracture, osteoporosis-related vertebral deformity and misalignment of joints between the ribs and vertebrae in patients
with COPD.7,42
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