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Abstract

A questionnaire survey of farmers engaged in actual farming was conducted to
investigate the farmers actual wearing conditions and preferences for
agricultural workwear to develop workwear that is suitable for improved
agricultural work efficiency. We extracted basic data necessary for the
development of agricultural workwear. Analysis of the photographs taken
showed differences in the shoes and gloves worn depending on the type of
work. The percentages of men and women were equal among the agricultural
workers. The age of the agricultural workers was analyzed and the results
showed a higher percentage of those over 50 years old, indicating that the
age of the agricultural workers was higher than in other industries. It was
found that the waist, knees, and elbows of the workers were pulled during
work, and analysis showed that the symptoms resulting from clothing pulling
were more severe when the wearing dimensions were larger. It was recognized
that the important aspects of workwear are those related to work, such as
functionality, activity, and work efficiency. In addition to workwear, the most
commonly worn auxiliary equipment was gloves, and other items included hats,
armbands, work shoes, boots, seat chairs, and masks. When developing rural
workwear, it is necessary to consider the fit, type of work, and materials of
the workwear. Future research should focus on materials that can improve the
functionality of workwear and pattern development that reflects physical and
movement characteristics.
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Division Contents Questions
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Table 2. Classification by Type of Agricultural Work

Division

Photos

Field work

Rice field work

Fruit tree work
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Table 3. Classification of Agricultural Workwear by Working Posture

Working posture Photo

When lifting a leg

When squatting

When raising arms

When bending the arm

When bending the upper body
forward
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Table 4. General Characteristics of the Study Subjects
Division N %
Male 52 51.0
Gender Female 50 49.0
20s 2 2.0
30s 8 7.8
40s 8 7.8
Age 50s 27 26.5
60s 32 31.4
70s 18 17.6
80s 7 6.9
Height Male 173.0cm*4.5¢cm
€9 Female 159.1cm*4.2cm
. Male 72.7kgt4.5kg
Weight Female 58.0kg+6.6kg
Total 102 100.0
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Table 5. Main Tasks and Working Hours

Division N %
Field work 31 30.4
Rice field work 14 13.7
Main tasks Vinyl house work 23 225
Fruit tree work 26 25.5
Others 8 7.8
Less than 5 hours 58 56.9
) More than 5 hours to less than 6 hours 24 235
Working hours
More than 6 hours to less than 7 hours 10 9.8
More than 8 hours 10 9.8
Total 102 100.0
Table 6. Number of Washes
Division N %
Daily laundry 74 725
Number of washes Wash once every 2~3 days 23 225
Wash once a week 5 49
Total 102 100.0
Table 7. Workwear Size by Gender
Division Male Female
n (%) n (%)
95 4 (7.7) 26 (52.0)
100 31 (59.6) 8 (36.0)
Upper clothes 105 13 (25.0) 5 (10.0)
More than 110 4 (7.7) 1 (2.0)
Less than 28inch 5 (9.6) 28 (56.0)
30inch 13 (25.0) 12 (24.0)
Under dothes 32inch 21 (40.4) 8 (16.0)
34inch 10 (19.2) 2 (4.0
36inch 3 (5.8) 0 (0
95 3 (5.8) 20 (40.0)
100 26 (50.0) 23 (46.0)
Jumper 105 18 (34.6) 6 (12.0)
More than 110 5 (9.6) 1 (2.0
Total 52 (100.0) 50 (100.0)
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Division N %
Yes 77 75.5
Workwear worn or not

No 25 245

Outdoor wear 22 216

Casual 13 12.7

Workwear alternatives Training clothes 48 471
Jumper 16 15.7

Home wear 3 29

Market 66 64.7

Specialty store 20 19.6

Workwear purchase shop Home shopping 3 78
Internet shopping mall 8 7.8

Whether workwear are casual Yes 46 45.1
or not No 56 549

Buy once per season 65 63.7

How often to replace workwear Buy once every 6 months 26 255
Buy when you need it 1M 10.8
Total 102 100.0
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Table 9. Workwear Textile Pattern

Division N %
Solid 79 77.2
Flower 9 8.9
Stripe 9 8.9
Check 1 1.0
Camouflage 1 1.0
Mixed patterns 1 1.0
Dots 1 1.0
Wavy pattern 1 1.0
Total 102 100.0

Table 10. Workwear Colors and Clothing Preferences

Division N %

Neutral color 39 38.2

Blue 28 27.5

Red 14 13.7

Workwear color Brown 3 29
Green 4 3.9

Others 14 13.7

Neutral color 44 431

Blue 11 10.8

Red 6 5.9

Clothing preference color Brown 1 10
Green 5 49

Others 35 343
Total 102 100.0

Table 11, Most Common Actions in Farming

® When lifting a leg @ When squatting ® When raising @ When bending the ® When bending the

arms arm upper body forward
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Table 12, Pain Points in Motion
N(%)
Division Not at all Not so  Normal True  Very true M SD
When lifting a Hips are pulled 7(6.9) 15(14.7) 51(50.00 29(28.4)  0(0) 3.00 .84
leg Thighs are pulled 8(7.8) 19(18.6) 63(61.8) 12(11.8) 0(.0) 2.77 76
Hips are pulled 5(4.9) 18(17.6) 42(41.2) 37(36.3) 0(.0) 3.09 .86
When squatting Crotch is pulled 4(3.9) 20(19.6) 68(66.7) 10(9.8) 0(.0) 2.82 .65
Knees are pulled 2(2.0) 19(18.6) 46(45.1) 34(33.3) 1(1.0) 3.13 .79
N Armpits are pulled 5(4.9) 19(18.6) 60(58.8) 17(16.7)  1(1.0) 2.90 76
Whe;”;as's'”g Back pulls 54.9) 18(17.6) 7169.6) 769  1(1.0) 2.8 67
Arm pulls 5(4.9) 16(15.7) 56(54.9) 24(23.5) 1(1.0) 3.00 .80
When bending Elbow pulls 6(.9) 18(17.6) 48(47.1) 30(29.4) 0(0) 300 .84
the arm
Armpits are pulled 6(5.9 22(21.6) 57(55.9) 17(16.7) 0(.0) 2.83 77
Shoulders are pulled 4(3.9) 25(24.5) 61(59.8) 12(11.8) 0(.0) 2.79 .69
When bending Back pulls 4(39) 20(19.6) 59(57.8) 19(186)  0(0)  2.91 73
the upper body The top rises to reveal a
forward waist 2(2.0) 13(12.7) 45(44.1) 42(41.2) 0(.0) 3.25 .75
The back of pants are 5, ) 15176) 62(608) 19(186) 0(0) 295 69

pulled down
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Table 13. Motion Discomfort by Gender

Male Female
Division (n=52) (n=50) t
M SD M SD
o Hips are pulled 3.17 .83 2.82 .83 2.15"
When lifting a leg ; P
Thighs are pulled 2.92 71 2.62 78 2.05
Hips are pulled 3.17 .88 3.00 .83 1.02
When squatting Crotch is pulled 2.92 .55 2.72 73 1.59
Knees are pulled 3.10 .80 3.16 79 -41
Armpits are pulled 2.98 .83 2.82 .69 1.06
When raising arms Back pulls 2.79 .67 2.84 .68 -39
Arm pulls 3.02 .85 2.98 74 .25
When bending the Elbow pulls 3.10 80 2.90 89 1.18
arm
Armpits are pulled 2.88 78 2.78 .76 .68
' Shoulders are pulled 2.83 .65 2.76 74 48
When bending the Back pulls 3.02 64 2.80 81 1.52
upper body forward
The top rises to reveal a waist 3.38 72 3.10 76 1.94
The back of pants are pulled down 3.04 .66 2.86 73 1.30
*1<.05
Table 14. Movement Discomfort Based on a Women’s Upper Clothes Size
Less than 95 More than 100
Division (n=26) (n=24) t
M SD M SD
. Hips are pulled 2.69 .84 2.96 81 -1.14
When lifting a leg -
Thighs are pulled 2.46 .81 2.79 72 -1.52
Hips are pulled 2.85 92 3.17 .70 -1.37
When squatting Crotch is pulled 2.46 71 3.00 .66 -2.78""
Knees are pulled 3.04 .87 3.29 .69 -1.13
Armpits are pulled 2.69 .68 2.96 .69 -1.37
When raising arms Back pulls 2.65 .69 3.04 62 -2.08"
Arm pulls 2.85 73 3.13 74 -1.34
When ba‘*rrrf'”g the Elbow pulls 285 92 29 86 - 44
Armpits are pulled 2.54 .76 3.04 .69 -2.44"
When bend h Shoulders are pulled 2.58 .70 2.96 .75 -1.86
en bending the Back pulls 2,65 80 29 81 -134
upper body forward - -
The top rises to reveal a waist 3.04 77 3.17 76 -.59
The back of pants are pulled down 2.62 .70 3.13 .68 -2.61"

"<.05, " p<.01
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Table 15. Movement Discomfort Based on Men'’s Bottom Size

Less than 32inch More than
Division 30inch(n=18) (n=21) 34inch(n=13) F
M SD M SD M SD
When lifting a Hips are pulled 294 .80 3.38 74 3.15 .99 1.35
leg Thighs are pulled 2.72 .67 3.05 .59 3.00 91 1.13
Hips are pulled 2.83B .86 3.57A 51 3.00AB  1.15 422"
When squatting Crotch is pulled 2.78 .81 3.00 .00 3.00 .58 94
Knees are pulled 2.56B .70 3.52A .60 3.15A .80 9,58
N Armpits are pulled 2.83 .86 3.14 .85 2.92 .76 71
Whe;rr;i's'”g Back pulls 267 77 281 60 292 64 57
Arm pulls 2.67B .84 3.33A 91 3.00AB .58 3.24"
When bending Elbow pulls 280 8 333 80 300 .71 1.67
the arm
Armpits are pulled 2.67 .84 3.05 .80 2.92 64 1.17
) Shoulders are pulled 2.67 77 2.90 .54 2.92 64 .84
When bending
the upper body Back pulls 3.00 .69 3.05 .67 3.00 .58 .03
forward The top rises to reveal a waist 3.22 73 3.52 .75 3.38 .65 .85
The back of pants are pulled 5 7g5 65 30508 59 3384 65  356°
down
"K.05, ""p<.001, Duncan multiple range test(A>B).
Table 16. Movement Discomfort Based on Women’s Bottom Size
Less than 28inch  More than 30inch
Division (n=28) (n=22) ¢
M SD M SD
. Hips are pulled 2.71 .76 2.95 .90 -1.02
When lifting a leg -
Thighs are pulled 2.46 74 2.82 .80 -1.62
Hips are pulled 2.93 .90 3.09 75 -.68
When squatting Crotch is pulled 2.50 .64 3.00 76 -2.54"
Knees are pulled 3.07 .86 3.27 .70 -.89
Armpits are pulled 2.79 .63 2.86 77 -.39
When raising arms Back pulls 2.71 .53 3.00 .82 -1.49
Arm pulls 2.93 .60 3.05 .90 -.55
When baer';:'”g the Elbow pulls 2.86 85 2.95 95 -38
Armpits are pulled 2.68 77 2.91 75 -1.06
When bending the Shoulders are pulled 2.61 74 2.95 72 -1.67
upper body forward .Back pulls : 2.68 72 2.95 .90 -1.20
The top rises to reveal a waist 2.96 .79 3.27 .70 -1.43
The back of pants are pulled down 2.75 .70 3.00 .76 -1.21

"r<.05
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Y Ad Al "HEdAe BHze 2 0] 657 9 A9 3078(29.4%), A=Fe] 138(12.7%), ZEA] 129

(03.7%) o2 7V Wolth. vHAEY 599(57.8%), F=3 (11.8%), 22t 1080.8%), sHL 8F(7.8%), 579 4
Yo7t 53%(52.0%), FoiH 4278(41.2%), BEA] 307 H(3.9%), o7 18(1.0%)¢] <ol stejore Bl &

(29.4%), 7V&, =, drojql, @t o] tk(Table 17). o] 53%(52.0%) 22 7P Eittt theo2 Am HE 32
Y A A FgEo] A AY Holz= Fole Al H(31.4%), dgo] 31H(30.4), 75 30%(29.4%), 7ol

A Al Bol 6998(67.6%) 02 7F =Sith theoz oy 239(22.5%) 2] =0 = HAE9tHTable 18).

Table 17. Areas that Get Dirty When You Work

(Duplicate responses: N=102)

Division %
Collar 9 8.8
Chest 29 28.4
Front closure 17 16.7
Pocket 42 412
Arm 25 245
Hemline 16 15.7
Ballpoint pen pocket 2 2.0
Waistband 1 1.0
. Zipper 4 3.9
Areas that get dirty when you work Thigh 7 6.9
Knee 53 52.0
Inside pants 15 147
Shoulder 15 14.7
Atmpit 9 8.8
Elbow 30 294
Sleeve hemline 65 63.7
Hip 53 52.0
Pants hemline 59 57.8
Table 18. Worn and Torn Areas on Workwear
(Duplicate responses: N=102)
Division N %
Collar 10 9.8
Front closure zipper 30 294
Waist hemline 8 7.8
Armpit 13 12.7
Upper dlothes Shoulder 1 1.0
Back 4 3.9
Worn and torn areas on Sleeve hemline 69 67.6
workwear
Elbow 12 11.8
Zipper 32 314
Crotch 23 22.5
Bottom Knee 30 29.4
Pants hemline 53 52.0
Hip 31 30.4
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AAEo] Bk Ane R 4t 42‘35(41.2%>2
2 254 359(34.5%), gAL 2
(21.6%), 7154 2178(20.6%), Aﬂﬁ*
a4 121:4(118%), B4 9HB.8%) 9 o7 ERrEat
Ao 2 YehdthTable 19).

Y AGE 2ol gt BUE olfE AnEY, ‘2o
2 LojuA] gkoba 7} 349 (33.3%) 28 71 wWith the
o2 ‘uigho] ¢F BaA7F 319(30.4%), H &4t <t H
olA'7} 22 (21.6%), “%o] A BorAA 7t 1279(11.8%),
‘At & Azl o ABA7L TH6.I% = A5
th(Table 20). FPE 24 A€ Al 5714, &34, A=
Holy 5 st AME Agstolop & Hog AL

k.

Table 19, Dissatisfaction with Agricultural Workwear

o] AR F8 AFOR FSHo] 48BUTI%O 7}
B ouorh theoR B 38W(373%), dAdl 329

(31.4%), #48E&4
A 22%(21.6%), AAA
2 B4 cHTable 21).

26 (5.5%), A 2378(22.5%),
89(7.8%), A% 69(5.9%)2] &0

9 A olgle] HgolE HE AUl Fhol 847
(824%)02 7% Bkt 59 B AQNA e B3

2 g o 2AHt e BE PuE B4 66
(64.7%), WEA 647(62.7%), 2r)e} 43%(42.2%), At
40%(39.2%), WA o2k 36%(35.3%), BRAT 197 (18.6%),
WEA] 16W(15.7%)2] 08 HE AulE 2 Al g
e Aoz ZAEY AR Frisk 2ES FHHE
o] 91W(89.29%) 02 7V WOk, AZ 479(46.1%), 7]

(Duplicate responses: N=102)

Division N %
Textiles 42 412
Design 25 24.5
Functionality 21 20.6
D|ss§t|sfad|on with Activity 35 343
agricultural workwear
Washability 12 11.8
Absorbency 9 8.8
Breathabilty 22 216
Table 20. Reasons for Dissatistaction with Workwear Materials
Division Not at all Not so Normal True Very true M SD
No wind through ! 10 o8 31 2 3.23 .69
(1.0) (9.8) (56.9) (30.4) (2.0)
It doesn’t absorb sweat ! 12 &> 22 2 3.12 .66
(1.0 (11.8) (63.7) (21.6) (2.0)
Because clothes wear out easily 3 16 /0 12 ! 2.92 .66
(2.9 (15.7) (68.6) (11.8) (1.0)
Clothes don't stretch well and 2 18 47 34 1
3.14 78
are uncomfortable to wear (2.0) (17.6) (46.1) (33.3) (1.0)
After washing, it took a long 3 19 70 7 3
. 2.88 .69
time to dry (2.9) (18.6) (68.6) (6.9) (2.9)
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Table 21. /mportant Functionality of Workwear

Division N %

Functionality 48 471

Economics 8 7.8
Activity 38 37.3
o Comfort 23 225

Important Functionality -

Design 32 314

Size 6 59
Textiles 22 216
Work efficiency 26 25.5

Table 22, Assistive Devices Worn Outside of Workwear and Items Carried in Workwear Pockets
(Duplicate responses: N=102)

Division N %

Gloves 84 82.4

Hat 66 64.7

Mask 19 18.6

Assistive devices worn Arm warmer 64 62.7
outside of workwear Foot warmer 16 15.7
Cushioned chair 36 353

Work shoes 43 42.2

Boots 40 39.2

Scissors 35 343

Mobile phone 91 89.2

Items carried in workwear Key 31 304
pockets Tissue 13 12.7

Gloves 47 46.1

Others 4 3.9

Table 23. Additional Desired Function of Workwear

Division N %

Maintaining Body Temperature 31 30.4

Location Tracking Devices 6 59

Additional desired features Music functions 28 27.5
Calling functions 59 57.8

Waterproofing functions 29 284

35%(34.3%), g2 319(30.4%), &4 13W(12.7%), 7€t 4 6) 59 ZAAE Hdse
H(3.9%)9] 22 -$HFHTable 22). A HAEo| FEVE gYde 7IslR2 FPlsol
d(57.8%mer 7 Wittt tgo=m A2fA 319

3 of
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Table 24. Preferred Sleeve and Pant Hem Shapes for Agricultural Workwear

%
63.7

Division

65

Tighten shape

343

35

Straight shape

Sleeve hemline

2.0
72.5

Opened shape

74
25

Tighten shape

245

Straight shape

Pants hemline

29
100.0

Opened shape

102

Total
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