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Abstract

Objectives: A set of biological, environmental and psychological factors can affect coordination
and Coordination and balance control in the the elderly. The popularity of sport climbing as a
rehabilitation program is increasing. The purpose of this study is the effect of indoor rock climbing
(based on traversing and upward Bouldering) on the Postural Control indicators of the elderly men.
Materials and methods: The current research design is semi-experimental with a pretest-posttest
design with two experimental groups and one control group, which was conducted on. 36 elderly
people (age: M £ Sd: 69.17 + 4.13). The experimental group performed rock climbing exercises
based on horizontal displacement traversing and vertical upward displacement for eight weeks and
two sessions of 40 minutes each week. Before and after eight weeks, Biodex balance test was
performed on the subjects. ed t-test and analysis of covariance were used for,data analysis.
Findings: The results of the paired t-test show a significant effect of rock climbing exercises
based on traversing and upward Bouldering on all balance indices+(P<0.0005). The results of
covariance analysis showed that there is a significant difference between'the.three groups in the
overall stability index (n=0.593, P<0.0005, F=26.539), anterior-posterior stability index (n=0.671,
P<0.0005, F=28/444) and internal-external stability index (n=0.611, P>0.0005, F=32/816) in the
post-test. upward Bouldering group had significantly better scores in_postural Control indicators.
Conclusion: horizontal displacement (traversing).at low altitudes challenge the neuro-muscular
and balance system less; For this reason, the balance scores in this group have improved less
compared to the group of rock climbing exercises based on upward bouldering.

Key words: balance; elderly; postural control;rock climbing, traverse



Extended Abstract

Objectives: A set of biological, environmental and psychological factors can affect coordination
and Coordination and balance control in the the elderly. The popularity of sport climbing as a
rehabilitation program is increasing (1). Indoor climbing exercises are performed in different ways.
From the point of view of the method of movement, these exercises are divided into two parts
based on on traversing and upward Bouldering. This type of exercise is performed for the elderly
and people with specific disabilities at a short height on large clamps in a safe and.secure
environment in the gym with the aim of improving balance. (15). In the present study, it is assumed
that rock climbing exercises reduce body stiffness and improve postural abnormalities in the
elderly (19) and subsequently improve balance. The purpose of this study is the effect of indoor
rock climbing (based on traversing and upward Bouldering) on the Postural Control indicators of
the elderly men.

Materials and methods: The current research design is semi-experimental with a pretest-posttest
design with two experimental groups and one control group, which was conducted on 36 elderly
men (age: M + Sd: 69.17 £ 4.13). Inclusion criteria included male gender, age range between 60-
75 years, having at least a fourth grade education, not having-any damage to the upper and lower
limbs through medical records, participant observation and comments, having the ability to be
independent in activities, obtaining a minimum.score of 24 on the Mini Mental State
Examination(MMSE), not having neurological disorders, not using a cane, not being able to walk
independently, and having an informed consent form from the elderly to participate in the study.
The subjects in the experimental‘group performed rock climbing exercises based on the horizontal
displacement and vertical displacement.upward survey (appropriate to the group they were in) for
eight weeks, two 40-minute sessions per week. The subjects in the control group did not receive
any intervention during this period. Before and after the end of the eight weeks, both the
experimental and control groups performed the Biodex balance test. For this purpose, the difficulty
level of the Biodex balance test was adjusted by reducing the stability of the footplate in all
directions by placing-the Biodex device at level 8.

SPSS software version 22 was used to analyze the data through descriptive and inferential
statistics. TheShapiro-Wilk test was used to check the normality of the data. Analysis of
covariance was used for between-group comparisons, Bonferroni's post hoc test was used for
pairwise comparisons of groups, and paired t-test was used for within-group comparisons in the
pre- and post-tests.

Findings: The results of the Shapiro-Wilk test showed that the significance level in all research
variables, both in the pre-test and post-test, was greater than 0.05; this means that the distribution
of data related to postural control indices in all groups, both in the pre-test and post-test, had a
normal shape. The results of the paired t-test showed that a significant improvement in the scores
of the overall stability index (t (11 = -10.418, P<0.001), the anterior-posterior stability index (t (11
=-8.593, P<0.001), and the internal-external stability index (t (11 =-8.190, P<0.001), was observed
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in the Upward Bouldering group from pre-test to post-test. Also, a significant improvement in the
overall stability index scores (t (1) = -10.48, P<0.001), anterior-posterior stability index (t 11 = -
6.199, P<0.001), and internal-external stability index (t (12) = -5.972, P<0.001), was observed in
the traversing group from pre-test to post-test; however, in the control group, none of these scores
were significantly different in the post-test compared to the pre-test (P<0.05). Therefore, these
results indicate a significant effect of lateral and vertical rock-climbing training on all balance
indices.

The results of the Levene test for homogeneity of variances showed that the significance level for
all indicators was more than 0.05, so the assumption of homogeneity of variances was. valid. In
addition, to examine the homogeneity of the regression slope, the F value of the interaction
between the covariate and independent variables was calculated, and the homogeneity of the slope
of the regression line between the covariate and independent variables in the research groups was
accepted at a significance level of 0.05.

The results of covariance analysis showed that there is a significant.difference between the three
groups in the overall stability index (1=0.593, P<0.0005;F=26.539), anterior-posterior stability
index (n=0.671, P<0.0005, F=28/444) and internal-external stability index (n=0.611, P>0.0005,
F=32/816) in the post-test stage by adjusting the pre-test scores. Bonferroni post-test was used to
find the location of the differences. The results.of the Bonferroni post hoc test showed that the
control group had a significant difference in all postural control indices compared to the transverse
and vertical rock-climbing training groups. Comparison of adjusted scores based on the pre-test
shows that the control group had less stability than the other groups. Also, the vertical rock-
climbing group had a significant difference«in all postural control indices compared to the
transverse and vertical rock-climbing training groups. Comparison of adjusted scores based on the
pre-test shows that the vertical rock-climbing group had more stability than the other groups.

Conclusion: Lateral and wvertical. movements in mountaineering engage the body differently.
Upward Bouldering often requires more dynamic movements and adjustments to maintain balance,
as climbers shift their center of mass upward. This is especially true when climbing at steep angles,
which can affect physiological responses and fatigue levels more than traversing movements. On
the other hand, traversing tends to emphasize coordination and lateral stability, engaging different
muscle. groups-to- maintain balance (40). In the traversing, the elderly person performs lateral
movements at low heights and cannot perform more vertical movements. In fact, his
neuromuscular and balance systems are less challenged, which is why the balance scores in this
group improved less than in the Upward Bouldering group based on homonymous movements
(39).
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