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A safety helmet is considered the last gear to protect workers from harmful
and dangerous events occurring on industrial sites. Recently, interest in the importance
of personal protective equipment design reflecting individual characteristics has been
emphasized to improve usability and convenience. However, it has been found that if it

is inconvenient to wear or has poor work efficiency, it will not be used well or will be
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used incorrectly. In this study, an investigation was performed with 35 questions, direct
observation, and intensive interviews of construction workers to determine the
inconvenience and problems of wearing safety helmets. Moreover, managers of 9

construction sites in 6 cities were asked about the performance and design of safety
helmets. As a positive answer, it was found that the brim (awning) of the safety helmet
was shortened to give the safety glasses a light-shielding function. In addition, an
upward adjustment all-in-one type safety helmet was requested. On the other hand, it
was revealed that negative answers felt uncomfortable due to the brim (awning) on the
front of the helmet. Based on the survey results, a new helmet model suitable for
construction site activities was presented, and wearability improvement determinants
were discovered through performance and design improvement.
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Fig. 1. Procedure of the study.

Table 1. Structure of questionnaire

Structure Division Key word

1-1. Brim (awning)
1-2. Safety glasses
1-3. Brim (awning) blocks
1. Shell 1-4. Brim (awning) length
1-5. Heavy
1-6. Performance loses
1-7. UV rays
1-8. Exchange by impact
2-1. Headrest straps
2. Headband 2-2. Cushioning
& cradle 2-3. Blood pressure
2-4. Sweat
3-1. Shock absorber
3-2. Additional function
4-1. Smell
4. Chin strap 4-2. Ttchiness
4-3. Chin strap by the impact
5-1. Areation holes

General
Structure

3. Liner

S. Areation
5-2. Need
Performance .
6-1. Head from impact
6. Impact
6-2. Heavy
7-1. Feature wearing
7. Function
improvement 7-2. AR safety glasses
7-3. Air conditioner
8-1. Upregulation
8. Design 8-2. Cause stress
8-3. UV protection
Design 9-1. Smart function
Satisfaction 9. Performance ~ 9-2. Overall weight

9-3. Improvement

10-1. Wearing average

10-2. Wearing time

10-3. Drying time

10-4. Questionnaire to improve
10-5. Smart helmet is releas

10. Wear
Satisfaction
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Table 3. Survey total questions and response rate
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Table 2. Demographic characteristics of respondents

ITtems Types Frequency Ratio(%)

Male 245 94.2

Gender Female 15 5.8
Total 260 100.0

20~29 29 11.2

30~39 120 46.1

40~49 64 24.6

Age

50~59 22 85

60~69 25 9.6
Total 260 100.0

1~5 91 35.0

6~10 74 28.5

Career (years)

over 10 95 36.5
Total 260 100.0

Contractor 46 17.7

Work type Sub contractor 214 82.3
total 260 100.0

Architecture 191 735

(housing)
. Civil 15 5.7
Type of construction

Plant 54 208

(power) ’
Total 260 100.0

Manager 75 28.8

Occupation Employee 185 71.2
Total 260 100.0

S vlsialck o wiEe 2ol duEs 39
of Apo]l A3] 7|3, E §-05F (pvalue)
005 ofshel u] EAL O felolat Aol G Ao
2 poslgon], SANAL nU @ 2 Z2ade

Ag3tee
3. it A3}
3.1 M2 An
HE EARA A Y ERe F SEFOR thE
of a7 B AR ¥ AR duls

Answer
No. Question Very . Very
agreed Agreed Neutral Disagreed disagreed Total

1-1  Is there a brim (awning) that serves as a covering? 2 7 77 106 68 260
12 If you're not sure, do you think it's necessary to have a feature that allows you to adjust 64 70 114 9 3 260

the safety glasses upwards (detachable function) by shortening the brim?
1-3 Do you feel that the brim (awning) is dangerous because it blocks a lot of your view? 26 49 90 71 24 260

Do you think the length of the brim (awning) is appropriate?
14 (Current brim length averages 35mm.) 6 41 155 » 13 260
1-5 Do you think your current safety helmet is heavy? 42 62 119 31 6 260
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Table 3. Survey total questions and response rate (continued)

Answer
No. Question Very . Very
agroed Agreed Neutral Disagreed disagreed Total
How long do you think a safety helmet loses its effectiveness after wearing it? (D3 months,
1-6 @6 months, B year, @2 years, (53 years) 21 30 96 73 40 260
17 Is the plastic deformation or phys1cal' property change of the safety helmet caused by UV 25 97 90 36 12 260
exposure a factor that reduces durability?
18 Do you think Fhat the safety helmet should be replaced in any case if it receives an external 3 69 60 36 12 260
shock (fall, flight) at least once?
21 Do you feel that the depth of the headrest straps is shallow and lacks the feeling of being 20 45 133 50 12 260
close to the head?
22 Would you like some cushioning or elasticity in your headrest straps? 78 79 63 31 9 260
2-3 Do you think hair loss or increased blood pressure is caused by the headrest strap? 51 70 82 41 16 260
24  Have you ever experienced a foul odor from sweat on the forehead of the headband? 134 73 38 7 8 260
31 Do you thmk the shock absorber will not be able to mitigate the shock in the event of 13 57 121 5 17 260
an external impact?
Is there any additional function you would like to apply through the shock absorber? (O
3-2  Ventilation function @ Odor removal @ Strong shock absorption @ Noise reduction ® 93 67 47 7 46 260
All functions)
4-1  Have you ever had an unpleasant or stressful experience because of the smell from the chinstrap? 82 80 53 28 17 260
4-2  Has the material of the chin strap ever touched your skin and caused trouble or itchiness? 22 40 83 70 45 260
The chin strap should automatically be released by the impact strength. Do you think that
43 the chin strap of the helmet you are currently wearing has the ability to be released by 6 85 106 260

the impact strength? (D I think it has loosening properties. @ I don't think it will be solved.
® T don't know.)

5-1 Do you wish your safety helmet had ventilation holes? 103 85 44 11 17 260

Do you think it is convenient to use if the ventilation hole is made in a structure that can
be opened and closed in the cap body?

6-1 Do you think a safety helmet can actually protect your head from impact? 60 91 73 21 15 260
Do you think safety helmets are heavy? (The average weight of currently available for purchase

52 57 56 82 37 28 260

6-2 safety helmet is around 380 grams) 38 8 136 25 3 260
What do you think is the most necessary feature of the safety helmet you are wearing?
7-1 More than two can be selected Multiple response questions
(@Camera @LED flashlight @Heartbeat sensor @ Brain wave measurement sensor Gas detector P P q
Notification service when collapsed Rescue request button 3 Select all)
72 If there is a product with additional_ ﬁmctions that ‘provide virtual reality (AR) information 47 49 101 30 33 260
to safety glasses, would you be willing to wear it?
If a portable air conditioner that lowers the temperature using a refrigerant was released,
73 would you be willing to wear it on a safety helmet? %0 3 >3 2 20 260
31 If there is a product that combines a safety helmet and safety glasses in an upward adjustment 6 6 93 24 12 260

way, would it be convenient for work?

Do you think that safety helmets and safety glasses that are currently being sold to people
8-2  who use glasses and lenses cause stress due to inconvenience in use and deterioration of 31 58 134 25 12 260
function, leading to a high risk of accident?

Do you wish your safety glasses had light-blocking capabilities? (Function that automatically
changes on a sunny day)

9-1 Do you think safety helmets with smart features will actually help prevent accidents? 52 75 102 17 14 260
Although the overall weight of the smart safety helmet is slightly higher, do you hope that

8-3 75 89 68 14 14 260

92 the technology to prevent accidents through its function will be introduced as soon as possible? ol o 93 24 18 260
9.3 Please write down the performance or improvements you need for the safety helmet while Short-answer question
you are at work.
How long in a year did you wear a safety helmet?
10-1 (@3 months, @6 months, 39 months, @12 months) s 105 82 30 B 260
How many hours per day do you wear a safety helmet?
102 (@4 hours or more, @6 hours or more, @8 hours or less, @10 hours or less, @12 hours 51 41 82 70 16 260
or more)
Average time per day to sterilize, disinfect, sun-dry, and machine-dry safety helmets
10-3 (® 30 minutes, @ 1 hour, @ 2 hours, @ 3 hours, ® not drying.) 66 2 21 6 135 260
104 Do you think that the quesﬁomaﬂe to improve the discomfort and performance when wearing 13 57 121 5 17 260
a safety helmet is beneficial?
10-5 If a smart safety helmet is released, are you willing to actively try it on? 98 62 47 7 46 260
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Fig. 2. Result on the question: “Is there a brim (awning) that
serves as a covering?”.
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Fig. 3. Result on the question: “If you're not sure, do you think
it's necessary to have a feature that allows you to adjust the
safety glasses upwards (detachable function) by shortening
the brim?”,
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Fig. 4. Result on the question: “Have you ever experienced a
foul odor from sweat on the forehead of the headband?”.
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Fig. 5. Result on the question: “Have you ever had an

unpleasant or stressful experience because of the smell from
the chinstrap?”,
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glasses had light—blocking capabilities?
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