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ABSTRACT

Due to the decline in the function of balance system in older adults and the importance of having
an active old age, it is very important to maintain independence during daily living activities such as shopping,
holding and carrying an external load. This study aims to determine the effect of external load magnitude and
holding mode on the postural sway during standing in healthy community-dwelling older adults.

In this quasi-experimental study, 15 healthy community-dwelling older adults in Tehran,
Iran (7 men and 8 women) with a mean age of 71.5316.18 years who were independent in daily living activi-
ties such as shopping and carrying shopping bags were enrolled using a conveneince sampling method. The
independent variables were holding manual loads with a magnitude of 0%, 5%, 10%, 15%, and 20 % of body
weight in symmetrical (both hands) and asymmetrical (dominant or non-dominant hand) conditions, standing
still on the force plate for 30 seconds. Dependent variables included the amount and velocity of the displace-
ment of the center of pressure (COP) in two anteroposterior and mediolateral directions and the area of the
COP displacement.

[T The effect of holding manual loads symmetrically and asymmetrically and the manual load magni-
tude on the amount and velocity of COP displacement in anteroposterior direction was signifcant, while their
interaction effect was not significant on any variables. The paired t-test results showed that the amount and
velocity of COP displacement in anteroposterior direction at asymmetric condition was significantly different
compared to the symmetrical condition, but there was no significant difference between holding with domi-
nant and non-dominant hands. The amount of COP displacement in anteroposterior direction with 5%, 10%,
15% and 20% of body weight were higher and statistically significant compared to the load magnitude of 0%
(P<0.05). The effects of load holding mode and load magnitude were not statistically significant on any of the
COP variables in the mediolateral direction.

[T Holding external loads asymmetrically with any magnitudes can increase the amount and velocity
of COP displacement in the anteroposterior direction. For preventing falls, it is recommended for the elderly to
pay attention to the fact that holding an external load with two hands is less challenging to the balance system
than holding with one hand, whether dominant or non-dominant. In terms of the load magnitude, an external
load with 5% of body weight can challenge the balance system compared to the situation without external
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Extended Abstract

Introduction

mproving health and increasing life expectancy

has led to an increase in the elderly population

in the world. Holding an external load while

standing is an aspect of daily and occupation-

al activities. In the elderly, carrying shopping
bags may challenge the stability of the posture during
standing and walking and lead to falls. The reason for this,
in addition to the negative effects of old age on balance,
is the longer shopping process in the elderly. Considering
the importance of having an active old age, it is very im-
portant to maintain independence during daily activities
such as shopping, keeping and manually carrying external
loads. This study aims to determine the effect of manual
load holding mode and magnitude on postural sway dur-
ing standing in the community-dwelling older adults.

Methods

This is a quasi-experimental study approved by the Eth-
ics Committee of Urmia University of Medical Sciences.
Fifty healthy community-dwelling elderly (7 men and 8
women), with a mean age of 71.53+6.18 years, were se-
lected using a convenience sampling method. The inclu-
sion criteria were age 65 years and older, no history of
falling in the last six months, independence in performing
daily activities based on the Persian version of the Katz
Activities of Daily Living scale, having the minimum
mental-cognitive status based on the Persian version of
the Mini Mental Status Examination test score based
on the educational level (14 for illiterate people, 17 for
people with primary school education, and 22 for people
with high school education or higher), not using any kind
of assistive devices, and not suffering from known neu-
rological, orthopedic and musculoskeletal diseases. The
exclusion criteria were unwillingness to continue partici-
pation, and feeling any pain or discomfort during or after
the study.

The independent variables were holding manual loads
with a magnitude of 0%, 5% (3.71£0.54 kg), 10% (7.42 +
1.08 kg), 15% (11.13+1.62 kg) and 20 % (14.84+2.16 kg)
of body weight in symmetrical (both hands) and asym-
metrical (dominant or non-dominant hand) conditions,
standing still on the force plate for 30 seconds. Depen-
dent variables included the amount and velocity of the
displacement of the center of pressure (COP) in two an-
teroposterior and mediolateral directions and the area of
the COP displacement. According to the national health
guideline for manual lifting as well as the NIOSH manual
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lifting guide, the manual loads used in this study were
within the permissible limits.

Results

The results of Mauchly’s test on the mode of holding
a manual load showed that the assumption of sphericity
was met for all study variables except for the mean dis-
placement of COP in the mediolateral direction. In terms
of manual loads with different magnitudes and the inter-
action effect of manual load holding mode and magnitude
on all data, the assumption of sphericity was rejected.
Therefore, considering that the epsilon value was not
>().75, Greenhouse-Geisser correction was used to inter-
pret the results.

The results showed that the effects of manual load hold-
ing mode symmetrically and asymmetrically, as well as
the magnitude of the manual load, on the amount and
velocity of COP displacement in the anteroposterior di-
rection and the velocity of the overall COP displacement
were significant, but the interaction effect of these two
factors was not significant on any of the dependent vari-
ables. The results of paired t-test showed that the amount
and velocity of the COP displacement in the anteroposte-
rior direction in asymmetrical condition was significant
compared to the symmetrical condition. In comparing the
dominant hand with two hands in amount of COP dis-
placement in anteroposterior direction, P value was 0.009,
and in comparing the non-dominant hand with two hands
in amount of COP displacement anteroposterior direction,
P value was 0.003. In comparing the dominant hand with
two hands in velocity of COP displacement in anteropos-
terior direction, P value was 0.002, and in comparing the
non-dominant hand with two hands in velocity of COP
displacement in anteroposterior direction, P value was
<0.001. In comparing the dominant hand with two hands
in velocity of overall COP displacement, P value was
0.015, and in comparing the non-dominant hand with two
hands in velocity of overall COP displacement, P value
was <0.001. The difference between dominant and non-
dominant hand was not significant in any variables.

The amount of COP displacement in anteroposterior
direction with manual loads of 5%, 10%, 15% and 20%
body weight were higher and statistically significant
compared to the load magnitude of 0% (P=0.001, 0.009,
0.001, 0.001, respectively). The effects of the mode of
holding and manual load magnitude were not statistically
significant on any of the COP variables in the mediolat-
eral direction. Based on Cohen' method for interpretation
of the effect size using eta squared (0.01 for small effect
size, 0.06 for medium effect size, and 0.14 for large effect

Pezhmanfard P, et al. The Effect of Manual Load Carrying on Posture Fluctuations While Standing. IJA. 2022; 17(3):432-445




SALMAND
IRANIAN JOURNAL OF AGEING

size), the effect of manual load holding mode on the COP
displacement in anteroposterior direction, on the veloc-
ity of COP displacement in anteroposterior direction, and
on the velocity of overall COP displacement was large.
The effect of manual load magnitude on the amount and
velocity of COP displacement in anteroposterior direction
was also large.

Discussion

Holding external loads asymmetrically with any mag-
nitudes can increase the amount and velocity of COP dis-
placement in the anteroposterior direction. For preventing
falls, it is recommended for the elderly to pay attention to
the fact that holding an external load with two hands is
less challenging to the balance system than holding with
one hand, whether dominant or non-dominant. In terms
of the load magnitude, an external load with 5% of body
weight can challenge the balance system compared to the
situation without external load. With some exceptions,
there is no difference between loads of 5%, 10%, 15%
and 20% of body weight.
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10. Greenhouse—Geisser correction
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