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ABSTRACT

Introduction: The purpose of the current study was to predict the percentage of the sway index from the static
balance point based on the anthropometric dimensions of construction workers.

Material and Methods: This descriptive-analytical study was conducted on 114 construction workers. First, the
construction workers were asked to complete the demographic questionnaire and the inclusion criteria were
determined. Then, the anthropometric dimensions were measured. Afterward, the static balance of participants
was assessed with their open eyes and standing position using a Stabilometer device. The obtained data were
analyzed using Pearson correlation and multiple linear regression.

Results: 29.8% of construction workers were in weak and very weak classes in terms of static balance. The
Pearson and spearman’s correlation coefficient showed a significant relationship between age, weight, and
sway index of individuals. In addition, multiple linear regression showed that age, weight, and foot surface
of construction workers can predict the percentage of the sway index from the static balance point among
construction workers.

Conclusion: The results of the current study indicated that demographic information such as age, anthropometric
parameters of weight, and foot surface are effective factors on static balance in a healthy construction workers’
community with a normal body mass index.
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1. INTRODUCTION

The construction sector is the most hazardous
industry. The workers who work on construction
sites have a high rate of accident experience. Loss
of balance events such as slips, trips, and falls
are the most common types of accidents in the
construction sector. The ability to balance is a
basic element of daily activity and work tasks.
Good balance control can be critical for safe and
efficient work performance; therefore, the impaired
balance control was linked to an increased risk
of falls. Balance control is a complex motor skill,
which involves integrating the sensory inputs and
the planning and execution of flexible movement
patterns. Many factors can alter these inputs.
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Several aspects of the surface condition can
contribute to the ability to maintain balance. It
may include the compliance/ hardness of surface
or physical characteristics and anthropometry
dimensions. The ability to maintain COG (center of
gravity) within BOS (base of support) is a typically
used definition of “static balance”.

2. MATERIAL AND METHODS

The present study was descriptive-analytical
in 2020. The construction workers were asked
to complete the injury history questionnaire
before taking part in the study. One hundred
fourteen male construction workers with normal
BMI participated in the study. A demographic
questionnaire was used to collect the personal and
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occupational information in construction workers
participating in the study. It includes age, height,
weight, work experience. Then, demographic data
and anthropometric dimensions including age,
weight, height, sitting height, leg length, foot length,
foot surface area: ankle width, foot breadth, heel
width, ankle circumference, thigh circumference,
hip breadth. The anthropometric dimensions were
measured using an anthropometry device, tape,
Marcal digital caliper, and Omron digital scale
while the participants wore the least underwear
and assumed a stationary standing posture during
the measuring process. Afterward, the static
balance of participants was assessed with their open
eyes and standing position using a Stabilometer
device. Descriptive statistics were used to provide
the results of demographic and anthropometric
information of study participants. Pearson
correlation coefficient was used to investigate the
relationship between dependent and independent
variables. A backward stepwise multiple linear

regression analysis was used to determine if the
anthropometric parameters could predict dynamic
balance.

3. RESULTS AND DISCUSSION

Based on the results of the current study,
the mean and standard deviation of the age of
construction workers were 37.79+9.82 years
(Tablel). According to Table 2, the mean and
standard deviation of the sway index from the
staticbalance was 4.22 and 1.89, respectively. Based
on Pearson’s correlation coefficient, a significant
positive correlation was observed between age
and percent of sway index. It means that there
would be less static balance in construction
workers as they get older. In line with the present
study, Imanipour et al. reported the correlation
among different age groups with the role of motor
function criteria and anthropometric indices. It
was obtained that there was a significant negative
correlation between weight and percent of sway

Table 1. Quantitative demographic, occupational and anthropometry information of study participants (n=114)

Quantitative information

Variables

Age (years)

Height (cm)

Weight (kg)

Work experience (years)
Leg length (cm)
B

Foot Length (cm)

Foot Surface (cm?)

Ankle Width (cm)

Foot Width (cm)

Heel Width (cm)

Ankle Circumference (cm)
Thigh Circumference (cm)
Hip Breadth (cm)

SD: Standard Deviation

Mean + SD
37.79+9.82
176.13+6.29
73.28+8.09
12.85+8.39
92.11+4.33
1.01£0.04

28.01+1.83
741.81+72.72
6.20+0.66
9.58+0.52
6.75+0.68
25.29+1.97
5.39+53.84
34.10+1.92

Table 2. Descriptive results of static balance (n=114)

Very weak 17.5

Static balance Mean + SD
The focus of center
gravity in the area of 83.93+15.15
5%
Sway index % 4.22+1.89
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Classification Percent
Weak 12.3
medium 8.8
Good 33.3
Excellent 28.1
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Table 3. Relationships between demographic variables and anthropometric dimensions with sway index based on Pearson correlation

Variables

Age
Height
Weight
Leg length
Foot Length
p<0.05*
p<0.01**

index. It means that a decrease in the weight
resulted in a negative effect on participants’ static
balance. This is in line with the findings of a
previous study by Colné et al.

Multiple  Linear  Regression  (Backward
Elimination Technique) was calculated to predict
the percent of sway index of static balance based
on demographic variables and anthropometric
dimensions. The Multiple Linear Regression
analyses showed that sway index was significantly
associated to age, weight, and foot surface
(Equation 1). Adjusted R2 of 0.119 indicated that
the predictor model could predict for 12%.

Journal of Health and Safety at Work 2022; 12(1): 189-191

test.

Sway index% ‘
P-value r
0.01** 0.23
0.09 0.15
0.03** -0.17
0.20 0.12
0.63 -0.04
Equation 1:

Sway index from the static balance= 5.24 + 0.046
age - 0.073 weight - 0.006foot surface

It could be explained that increasing the foot
surface area increases the base of support, thereby
making the individual more stable (8).

4. CONCLUSIONS

The results of the current study showed that
among those healthy construction workers (in
terms of inclusion criteria) with normal body mass
index, age, weight and foot surface were effective
anthropometeric parameters in static balance.
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