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Background and Objectives: The aim of this study was to investigate the
ergonomics of armpits and aviators outdoor (park) based on anthropometry
parameters of male users.

Methods: Among male users of these outdoor park equipment, 120 people from
Tehran and in the age range over 20 years (48.38+16.27) were selected as a sample.
The research variables were the dimensions of the devices and the anthropometry of
the male users. The plumb line, engineering meter, ruler, goniometer and static
anthropometer kit (caliper) were used to measure the dimensions of the devices and
the anthropometry of the users (according to Pheasant instructions). Then, according
to the standards of ergonomics and bodybuilding, the science of motor biomechanics
and the way of installation on the devices, the fit of the devices was evaluated.
Descriptive statistics were used to describe the data and single-group t-test
(parametric statistics) and binomial statistics (non-parametric statistics) were used to
test the hypotheses.

Results: The results showed that there was a significant difference between most
of the desired dimensions of the devices with the relevant and optimal dimensions of
users (P value<0.05). Therefore, from the anthropometric point of view, these
devices are not ergonomic for male users, and it is necessary to adopt a method for
the standardization of these devices.

Conclusion: Most dimensions of underarms and outdoor aviators are not
ergonomic from the anthropometric point of view of male users. This mismatch can
lead to complications and physical injuries to users. Therefore, users should be
careful when using these devices and avoid working with devices that do not fit their
physical dimensions.
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Extended Abstract

Introduction

The aim of this study was to investigate the
ergonomics of armpits and aviators outdoor
(park) based on anthropometry parameters of
male users.

Methods

Among male users of these outdoor park
equipment, 120 people from Tehran and in the
age range over 20 years (16.27 + 48.38) were
selected as the study sample. The research
variables were the dimensions of the devices and
the anthropometry of the male users. The plumb
line, engineering meter, ruler, goniometer and
static anthropometer kit (caliper) were used to
measure the devices' dimensions and the users'
anthropometry (according to Pheasant instruct-
tions). Then, according to the standards of
ergonomics and bodybuilding, the science of
motor biomechanics and the way of installation
on the devices, and the fit of the devices were
evaluated. Descriptive statistics were used to
describe the data, and single-group t-test
(parametric statistics) and binomial statistics
(non-parametric statistics) were used to test the
hypotheses.

Results

The results showed that there was a significant
difference between most of the desired dimen-
sions of the devices with the relevant and optimal
dimensions of users (P value<0.05). Therefore,
from the anthropometric point of view, these
devices are not ergonomic for male users, and it
is necessary to adopt a method for the
standardization of these devices.

According to study findings 4, there is no
significant difference between the optimal
vertical distance of the seat to the grip and the
vertical distance from the beginning of the seat to
the handles of the device (P value=0.058). But
there is a significant difference between the
optimal horizontal distance of the seat to the grip
and the horizontal distance from the beginning of
the seat to the handles (P value<0.05). Also, there
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is no significant difference between the optimal
horizontal distance between the heel and the toe
and the horizontal distance from the bottom of the
shoe to the abutment (P value=0.926). But there
is a significant difference between the optimal
vertical distance between the heel and the toe and
the vertical distance from the bottom of the shoe
to the abutment (P value<0.05). Furthermore,
there is a significant difference between the
height of the ridge and the height of the seat,
between the length of the seat-ridge and the depth
of the seat, as well as between the width of the
standardized seat and the width of the seat (P
value<0.05).

Underarm device: According to the data in Table
4, there is no significant difference between the
optimal vertical distance of the seat to the grip and
the vertical distance from the beginning of the
seat to the handles (P value= 0.058). But there is
a significant difference between the optimal
horizontal distance from the shoulder blades to
the grip and the horizontal distance from the back
of the seat to the handles (P value<0.05).
Aviation device:

The data obtained
difference between

showed no
the optimal
distance from the heel to the toe and the

significant
horizontal

horizontal distance from the bottom of the shoe to
the abutment (P value=0.926). But there is a
significant difference between the optimal
vertical distance between the heel and the toe and
the vertical distance from the bottom of the shoe
to the abutment (P value<0.05).

Device seats:

The data results indicated a significant difference
between the ridge height and seat height, between
the ridge-ridge length and the seat depth, and
between the standardized seat width and seat
width (P value<0.05).

Discussion

Underarm device:

The results showed no significant difference
between the vertical distance from the beginning of
the seat to the handles of the armpit with the optimal
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vertical distance from the seat to the grip of male
users. Therefore, it seems that this dimension is
commensurate with the physical characteristics of
the users. But the horizontal distance from the back
of the seat to the handles of the armpit was much
longer than the optimal horizontal distance from the
back of the shoulder blades to the grip of the male
users so that people had to pull themselves forward
to get the handles. Also, the proper position of this
movement, in which the forearms are almost
perpendicular and are pulled down in the same
position, is disturbing. Therefore, this does not seem
to be a suitable device with anthropometric features
of male users. Also, the direction of movement of
the handles is more appropriate, and it moves
towards the user's underarm area. The short
horizontal distance of the handles from the back of
the seat causes the handles to reach the shoulder area
after being pulled slightly, and the user is unable to
continue moving. If this device is assumed to be a
combination of two movements of the wire and the
armpit of the boat, then the position of the handles
of the device, which are completely horizontal, does
not seem suitable for this operation.

Aviation device:

The fit of ergonomic indices of the aviator
(horizontal and vertical distance from the bottom of
the shoe to the support) with some anthropometric
indices (optimal horizontal and vertical distance
from heel to toe) of male users was examined. The
results of the research showed that there is no
significant difference between the horizontal
distance from the bottom of the shoe to the support
of the aviator with the optimal horizontal distance
between the heel and the grip of male users.
Therefore, this dimension of the device seems
suitable for male users. But the vertical distance
from the bottom of the shoe to the support of the
aviator was less than the optimal vertical distance
from the heel to the grip of male users. It seems that
this dimension of the device is somewhat suitable
for short people, but it does not seem suitable for
other people.
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Device seats:

The results of the study also showed that the
height of the armpit seat was higher than the
height of the users. The height of the seat should
be such that the sole of the foot is in easy contact
with the floor [14]. Legs hanging from the front
edge cause discomfort in the middle of the thigh
[15]. As the seat height is higher than the ridge
height, pressure is created on the posterior surface
of the thighs. As a result of this pressure, blood
flow to the lower extremities of the lower torso
decreases, causing drowsiness, murmurs, and
swelling of the legs [4]. On the other hand,
axillary movement is a relatively heavy
movement that can be used as an auxiliary force
when using park devices. But the higher the seat
height than the ridge height, the less this auxiliary
force can be used. Another result of this study was
the shallower depth of the armpit seat than the
length of the users' buttocks. Although the depth
of the seat is less than the 5th percentile of the
seat-ridge length, it makes users feel comfortable
in the seating area and can lean appropriately on
the back of the chair. On the other hand, the depth
of the seat is less than the hip-popliteal length,
sitting support for the human buttocks is reduced,
and a more inadequate level of reliance is created.

Conclusion

Most dimensions of underarms and outdoor
aviators are not ergonomic from the anthropo-
metric point of view of male users. This mismatch
can lead to complications and physical injuries to
users. Therefore, users should be careful when
using these devices and avoid working with
devices that do not fit their physical dimensions.
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