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ABSTRACT

Exercises are mostly used to control balance and reduce the risk of falling in the
elderly. However, the effect of exercise in the frontal plane has been less studied. Therefore, this study
aims to compare the effect of 8 week exercises in the sagittal and frontal planes on the postural sway of
elderly men.

[VETEEE In this quasi-experimental study, 24 elderly males (Mean age: 67.21+1.56 years) were divided
into two intervention groups of sagittal-plane and frontal-plane exercises. The exercises were performed
for 8 weeks. The center of pressure (CoP) parameters in two groups before and after the intervention
were evaluated using a foot scanner system. Finally, the ANCOVA was used for data analysis. P<0.05 was
considered statistically significant.

5T The results showed a significant decrease in CoP perturbations in the Y-axis at the medial-lateral,
anterior-posterior, and lateral-medial directions in the frontal plane group compared to the sagittal
group (P<0.05). Moreover, there was a significant decrease in the CoP area after perturbations at the
medial-lateral, anterior-posterior, and lateral-medial directions in the frontal group compared to the
sagittal group (P<0.05).

It seems that exercises in the frontal plane can reduce postural sway in elderly men compared

Received: 09 Apr 2022 : tosagittal-plane exercises. Therefore, it is recommended to emphasize the exercises of the hip abductor
Accepted: 29 Apr 2022 :and adductor muscles in the frontal plane in designing exercise protocols for elderly men.
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Introduction

alling is multifactorial, which can occur due
to poor postural control and causes injuries.
Postural control refers to the act of achieving
or restoring a state of balance during standing
posture or activity against gravity force.
Postural control is crucial for performing daily
activities such as walking. Dysfunction in the sensory-
motor components of the postural control system can
increase the risk of falling in the elderly. Several studies
have evaluated the effects of aging on postural control
during walking on the sagittal plane. The elderly need to
take more steps to return to a stable walking pattern and
experience a displacement of the body’s center of mass
due to disorders in the sagittal plane. Tibialis anterior and
gluteus medius are important muscles in different walking
patterns. Any changes in the function of these muscles
can affect balance in the frontal plane. Some studies have
reported that deficits in abductor hip muscle strength,
similar to gluteus medius, can lead to impaired postural
control and is a risk factor for falling in the elderly.

Therefore, postural control ability measurement in the
frontal plane is crucial. The studies have paid more atten-
tion to the postural control ability in the sagittal plane. To
our knowledge, there is scant research on the effects of
exercise on postural control in the frontal plane among
the elderly. Therefore, this study aims to investigate the
effects of two exercise programs in sagittal and frontal
planes on the center of pressure (CoP) of older men.

Materials and Methods

This is a quasi-experimental study on 24 older men over
60 years of age. All the participants were informed orally
about the study procedures and signed a written consent
form. Then, their personal information was collected and
dependent variables were measured. Inclusion criteria
were age 60-70 years, ability to independently walk and
perform daily activities. People with genetic disorders,
orthopedic problems, neuromuscular disorders, visual or
vestibular disorders, history of surgery in lower extremi-
ties, and inability to perform exercises were excluded
from this study.

The participants were randomly divided into two groups
of 12 receiving sagittal- and frontal-plane exercise pro-
grams. To measure balance, a foot scanner (RScan, Bel-
guim) was used. The foot scanner was located on the
treadmill (h/p/cosmos, Germany), and the subjects were
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asked to stand on the foot scanner with bare feet and arms
crossed on their chests.

The postural sway was measured in anterior-posterior,
posterior-anterior, medial-lateral and lateral-medial direc-
tions. Subjects were asked to tolerate perturbations with-
out taking a step; their task was to return to a upright stance
position by recovering balance. The exercise programs
were performed for 8 weeks (three sessions per week).
Each session included 10-min warm-up, 45-min exercise
program in the sagittal or frontal plane, and 5-min cooling
down. The post-test assessments were performed after 8
weeks of intervention.

For the statistical analysis, SPSS software version 21
(IBM Corp., Armonk, NY, U.S.A) was used. To deter-
mine the normal distribution of data and homogeneity of
variances, the Shapiro wilk test and Levene’s test were
used, respectively. The interaction between covariate and
factor was used to test the homogeneity of regression
slope (P>0.05). For comparing the dependent variables
between groups (sagittal exercise group vs frontal ex-
ercise group), one-way analysis of covariance was used
with the pre-test values considering as covariates. For
comparing the pre-test and post-test scores in each group,
the paired t-test was used. One-way analysis of variance
was used to compare dependent variables in the pre-test
between groups.

Results

No significant differences in the pre-test scores of CoP
parameters were found between groups (P>0.05). The
means of CoP parameters are presented in Table 1. The
within-group comparison showed significant differences
between the pre-test and post-test scores for CoP param-
eters (Table 1).

Conclusion

In conclusion, frontal plane exercise program with more
attention on abductor and adductor hip muscles leads to
less CoP perturbations and enhanced balance. It is recom-
mended that physiotherapists, coaches and trainers to im-
prove postural balance of older men by using frontal-plane
exercises focusing on the hip abductors and adductors.
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Table 1. Mean and percentage of change (A%) for the CoP parameters during perturbations in two study groups

Sagittal Frontal
Variables Directions F P pn?
Pre-test  Post-test A% Pre-test  Post-test A%

AP 9284 7568 2609 7269 6851 0548 1498  0.001°  0.468
. PA 7440 5978 2027 6180 5262 1312 057 0697  0.009

CoP perturbation in
X-axis LM 2208 2028  09.09  19.29 1660 1579 0905 0355  0.051
ML 2406 2105 2105 1613 1499 0625 0008 0928  0.001
AP 2542 2604 038+ 2005 1805 10.00 4004 0062  0.191
. PA 1898 1894 002 1737 1476 1764 8048  0011" 0321

CoP perturbation in
IS8 LM 6855 6603 303 4721 3751 1778 18234 0001° 0518
ML 69.00 6478 724 4558 3332 2848 28479 0.001** 0.626
AP 16479 12136 2667 13817 11274 1884 0114 074 0007
PA 11504 10300 2044 10692 8970 1589 6903  0.018°  0.289

CoP area

M 6855 11634 6812 9757 6751 3061 0326 00027 0438
ML 12383 10491 1532 9318 7102 2366 06342 0022° 0272

. . . . . . . Scientific Journal of
AP=anterior-posterior, PA=posterior-anterior, LM=lateral-medial, ML= medial-lateral; pn’= Effect size  Rehabilitation Medicine
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