Scientific Journal of

Rehabilitation Medicine

Research Paper

3/ ®

Effect of Corrective and Aerobic Exercises on the Aerobic Performance and Croslark
Kyphosis Angle of Women With Hyperkyphosis

*Mohadese Golzar Jannat*

, Arsalan Damirchit (», Ali Shamsi Majelan®

1. Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, University of Guilan, Guilan, Rasht, Iran.
2. Department of Corrective Exercises and Sport Injuries, Faculty of Physical Education and Sport Sciences, University of Guilan, Guilan, Rasht, Iran.

Use your device to scan
and read the article online

Golzar Jannat M, Damirchi A, Shamsi Majelan A. [Effect of Corrective and Aerobic Exercises on the Aerobic Performance and
Kyphosis Angle of Women With Hyperkyphosis (Persian)]. Scientific Journal of Rehabilitation Medicine. 2024; 13(5):974-987. https://
dx.doi.org/10.32598/SJRM.13.5.3251

d -/} https:/dx.doi.org/10.32598/SJRM.13.5.3251

Received: 01 Feb 2024
Accepted: 25 Mar 2024
Available Online: 21 Nov 2024

ABSTRACT

People with hyperkyphosis have respiratory disorders and shortness of breath,
which is associated with reduced oxygen supply and metabolic capacity of peripheral muscles, and quick
fatigue. This study aimed to determine the effect of corrective and aerobic exercises on the aerobic per-
formance and kyphosis angle of people with hyperkyphosis.

[VEETEEE In this study, 32 women aged 30-55 years with hyperkyphosis (a kyphosis angle >40 degrees)
in Rasht, Iran, were purposefully selected and randomly divided into four groups of 8 (control, aerobic
exercise, corrective exercise, and combined exercise). Aerobic exercises (running on a treadmill) and
corrective exercises (stretching, mobility and strengthening) were performed for 6 weeks. Before and
after the exercises, the kyphosis angle was measured with a flexible ruler, and aerobic performance was
measured by the modified Bruce test. The analysis of covariance was used to evaluate the effect of ex-
ercises on the variables. Paired T-test was used to compare the data before and after the exercises. The
significance level was set at 0.05. SPSS software, version 23 was used for data analysis.

[T Corrective exercises (P=0.023), aerobic exercises (P=0.020), and their combination (P=0.002) had
a significant effect on aerobic performance. Aerobic exercises had no significant effect on the kyphosis
angle (P=0.131), but the combined (P=0.001) and corrective (P=0.001) exercises had a significant effect
on reducing the kyphosis angle.

Six weeks of aerobic and corrective exercises and their combination have a significant positive
effect on the aerobic performance of women with hyperkyphosis, where the combined exercises have
the greatest effect. Also, corrective and combined exercises can significantly reduce the kyphosis angle
of these women.

[ETEIEE Aerobic exercise, Corrective exercise, Kyphosis
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Introduction

hysical health is of particular importance

for performing the activities of daily living.

Any change (negative or positive) can affect

the aspects of life. The curvature changes in

thoracic kyphosis (distance between the first
and twelfth vertebra) more than 40 degrees is called hy-
perkyphosis, which is a common type of spine curvature
disorder that occurs when large external loads are applied
to the spine of people who are in an upright position and
have poor overall muscle strength. This deformity limits
the range of motion of the upper limbs and reduces the
range of thoracic extension. In this deformity, the anterior
muscles of the chest, such as pectoralis major and minor
muscles, become tight and the posterior muscles of this
region, such as the extensors of the spine such as erec-
tor spinae and rhomboids, become weak, which leads to
muscle imbalance in the upper trunk.

In old age, hyperkyphosis is very common, may be due
to reasons such as erosion of vertebral ligaments, weak-
ness or decrease in muscle mass, postural control disor-
ders, compression fracture of vertebrae or destruction of
vertebral discs. People with hyperkyphosis have respira-
tory disorders or shortness of breath, which is associated
with reduced oxygen supply and metabolic capacity of
peripheral muscles and premature fatigue.

Exercise therapy is one of the most common correction
methods for hyperkyphosis. The use of aerobic exercises is
effective for restoring lung capacities, increasing the quality
of life, and improving body structure, and if done regularly,
planned, and concurrently with corrective exercises, they
can have a significant positive effect on the improvement of
hyperkyphosis. The findings about the combined effect of
aerobic and corrective exercises are conflicting and limited.
This study aims to investigate the effect of combining aero-
bic and corrective exercises on the aerobic performance and
kyphosis angle of women with hyperkyphosis.

Materials and Methods

This is a quasi-experimental study. The study popula-
tion consisted of women with hyperkyphosis from Rasht,
Iran. The inclusion criteria were age 30-55 years, kypho-
sis angle >40 degrees, no cardio-respiratory problems,
and no history of regular sports activity. In this regard,
32 women were randomly divided into four groups of 8
(control, aerobic exercise, corrective exercise, and com-
bined exercise).

Scientific Journal of

Aerobic performance was measured by the modified
Bruce test. Subjects performed the test on a treadmill
(model GXT-500) started at a gentle pace and slope. The
heart rate was continuously recorded during the test by a
heart rate monitor (PM110, Beurer Co., Germany). The
kyphosis angle was measured from T2 to T12 vertebrae
using a 60-cm flexible ruler.

The aerobic exercise group performed the exercises at
3 sessions per week for 30 minutes, including 10 minutes
of warm-up, 30 minutes of the main exercises, and 5 min-
utes of cooling down. At the beginning of the interven-
tion, aerobic exercises were performed by running on a
treadmill with an intensity of 65% of the heart rate reserve
(HRR) for 30 minutes, which increased during the training
period and reached 75% of the HRR. Karvonen’s method
was used to estimate the maximum HRR. The corrective
exercises included stretching, mobility and strengthening
exercises, performed 3 sessions per week, each session
for 60 minutes, including 10 minutes of warm-up and 5
minutes of cooling down. The overall duration of exer-
cises was 6 weeks, performed in the evening at a specific
time in a gym club.

At the end of the intervention, the kyphosis angle and
aerobic performance were measured again. For the statis-
tical analysis, the Shapiro-Wilk test was used to check the
level of data normality, paired t-test was used to compare
the results of groups at the pre-test and post-test phases,
and the analysis of covariance was used to check the ef-
fect of the interventions on the variables. The significance
level was set at 0.05. SPSS software, version 23 was used
for data analysis, and Excel 2016 software was used to
draw graphs.

Results

Corrective exercises (P=0.023), aerobic exercises
(P=0.020) and their combination (P=0.002) had a signifi-
cant effect on aerobic performance. Aerobic exercises had
no significant effect on the kyphosis angle (P=0.131), but
the combined (P=0.001) and corrective (P=0.001) exercis-
es had a significant effect on reducing the kyphosis angle.

Conclusion

Six weeks of aerobic and corrective exercises and their
combination have a significant positive effect on the aero-
bic performance of women with hyperkyphosis, where
the combined exercises have the greatest effect. Also, cor-
rective and combined exercises can significantly reduce
the kyphosis angle of these women.
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