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Abstract

Obijectives: Providing safety for human resources in the industry is very important.
Safety shoes are one of the most common PPEs that protect the foot against potential
hazards. This study aimed to evaluate the discomfort and usability of safety shoes in
different industries of Mazandaran province to find gaps in the quality of design and
improve the design of safety shoes.

Methods: This was a cross-sectional study and was conducted in 2021.This study
included employees of 11 different industrial companies that used seven safety shoe
brands. They answered two researcher-made questionnaires, LPD (discomfort and
general satisfaction) and SFUQ (usability). Data analysis was performed with Spearman
rank correlation coefficient while Pearson correlation coefficient, and ANOVA test
were also performed.

Results: In total, 226 men with a mean age of 36.33 £ 7.4 years were included in this
study. The participants reported the lowest usability for the brand G (3.3 and 3.99), and
the least discomfort and the most usability index with the brand A (1.2 and 5.35).
Overall, the highest satisfaction was reported for brand A and the lowest satisfaction to
brand G.

Conclusion: The findings of this study showed that the main problem in comfort and
usability is probably related to shoe molds because the manufacturers of safety shoes
import molds from abroad that do not fit the anthropometric characteristics of Iranian
users’ feet.
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Extended Abstract
Background and Objective

Today, industries and factories are considered as the
economic hub of cities made up of human resources and
the progress of these centers depends on them. In the
meantime, ensuring the safety of human resources is of
the utmost importance. Work-related musculoskeletal
injuries (WMSDS) are among the biggest occupational
health problems in industrialized and developing
countries, and musculoskeletal disorders (MSDS) are the
most common work-related diseases among the 27 EU
member states. Suitable and ideal safety shoes should be
chosen in the desired workplace and considering the risks
that threaten personnel and staff, because injuring the legs
during work can cause the person's inability to work for a
long time and in addition to endangering the health of the
person, reduce efficiency and productivity. Although
workers in many industries are required to wear safety
shoes, there remain concerns about occupational accidents
that occur when wearing safety shoes. The definition of
"comfort" in shoes is relatively subjective, complex and
multidimensional, and many factors such as shape,
flexibility, lightness, weight, in-shoe atmospheric
conditions and bumping affect shoe comfort. Therefore,
considering the aforementioned points and the importance
of shoes used in providing health for employees, the aim
of this study was to evaluate the discomfort and usability
of safety shoes used in several industries in order to
further improve the design of shoes and find gaps in the
design to prevent musculoskeletal injuries, reduce
individual costs, financial costs and injuries related
to efficiency.

Materials and Methods

Eleven industrial companies in Mazandaran province
were selected according to their willingness and available
facilities to participate in the study. The participants in this
study were voluntary and all employees of 11 different
industrial companies working in different units and from 7
guardian safety shoes, Clare, ark, shokatian, diamond,
3ma X and Yahya used during work (mean weight 1038
g), were included in this study and responded to two
researcher-made questionnaires of LPD (overall distress
and satisfaction) and SFUQ (usability). In the LPD
questionnaire about the problem, 9 regions of the sole
with privileges (1 = no problems to 6 = extremely upset)
were evaluated. Also, the overall satisfaction of users
using a 55 degree Likert spectrum is rated from
completely dissatisfied (score = 0) to completely satisfied
(score = 4). In the SFUQ questionnaire, 22 questions were
asked regarding the applicability of the safety shoes and
the various complications of using it in the foot and each
question was scored with options (1 = quite opposite to
7 = fully agreed). To analyze the data, mean statistical
tests, standard deviation, Spearman's  ordinal
correlation coefficient, Pearson correlation coefficient
and ANOVA test were used. Content validity index
(CVI) and content validity ratio (CVR) were obtained
for LPD and SFUQ questionnaires.

Results

In 11 industries, a total of 14 safety shoe visions
were available that after collecting the sample,
7 specials were removed due to the sample size of less
than 15 and surveys of more than 10 specials were
selected for analysis.

A total of 226 patients with an average age of
36.33 £ 7.4 who were all male participated in this study.
Content validity index (CVI) and content validity ratio
(CVR) for LPD questionnaire were 0.83 and 0.80,
respectively, and SFUQ was 0.81 and 0.85, respectively.
The findings based on LPD questionnaires completed by
the subjects showed that the most distress (LPD) was
observed in relation to immune shoes with G (3.1 = 3.4)
and the least distress was related to A (1.2 £ 0.5). The
highest severity of feelings of sadness was obtained in H
(2.38) and the lowest severity was in the 3rd (1.89) area of
sole. According to the participants in this study, the
weakest usability was G (3.99) and the strongest usability
was VZ A (5.35) and in other words, G vijand was the
most inappropriate and VYGEN A was declared the most
suitable safety shoes by participants in this study. The
most problems in the usability questionnaire (SFUQ) were
blisters and callus, pain in part of the foot, inflammation
of the skin of the foot and pain during fast walking and
running. In general, the comfort, usability and overall
satisfaction of the studied features were A (the most
appropriate safety shoes), B, C, D, E, F and G (the most
inappropriate safety shoes), respectively. Also, there was a
significant relationship between shoe weight and SFUQ
so that with weight gain, SFUQ decreased (P < 0.0005).
There were tests between people's satisfaction and brand
type to assess the significant difference and based on this
study, a significant difference was found (P < 0.0005).

Discussion

Among the 7 features studied, Vijand A safety shoes
were declared the best type of shoes in terms of comfort,
applicability and overall satisfaction by users. The main
goal of the foot safety is to prevent foot injury. Safety
shoes, especially around the tiptoe area, are uncomfortable
due to being made of a hard metal shell, thermoplastic or
composite. The findings of this study showed that the
main problems in LPD were H and 3 regions in terms of
severity of discomfort, which can be attributed to
inappropriate footwear size selection or in other words,
lack of proper selection of ball region (BALL). This is
related to foot anthropometric studies in order to produce
shoes (LAST) because manufacturers buy footwear shoes
from abroad, which definitely creates problems for the
users of these shoes.

Conclusion

It is suggested that in order to provide more
comfort and usability, designing safety shoe molds in
Iran be done according to the anthropometric
characteristics of Iranian users' feet. It is also suggested
to conduct research on the ratio of mean heel to ball
and ball to toes in people who use safety shoes.

Please cite this article as follows: Mahdavi M, Sammak Amani A, Mououdi MA, Asghari H. Evaluation of Usability and Discomfort of Safety
Footwear in Different Industries of Mazandaran Province. Iran J Ergon. 2022; 10(2): 74-80.
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