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Development and Evaluation of Protective Gloves for Rose Farmers
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ABSTRACT

This study was undertaken to develop protective gloves for rose farmers who work on thorny
plant in Korea. Prototype of protective gloves was designed and evaluated in terms of thermal
comfort and mobility. Gloves were made with arm protectors attached to them, so that they
could protect the lower part of arms, and rubber bands were inserted into the arm protectors
for them not to slip down. The bending part of each finger was punched in order to give
ventilation. Also, the bending parts of the fingers in the upper and lower part of gloves were
inserted with sponges and were stitched together in order to enhance gripping movement.
According to compared evaluation of the developed gloves and the existing gloves, temperature
inside the gloves didn't show any significant differences, but humidity inside the gloves showed
significant differences. There were significant differences in terms of comparison of objective
mobility, that is, pegboard run-time and grip power, from statistical aspects. In addition, a
comparison of subjective discomfort showed significant differences and so the suitability of

developed gloves was proved.

Key words: rose farmer, protective clothing, protective gloves, technical design
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Table 1. Characteristics of materials

. . Testing
Category Fabric A Fabric B method
Polyurethane Polyurethane
. coated coated
Material . . -
synthetic synthetic
leather leather
Thickness 0.70 0.82 )
(mm)
Puncture KS K 0350
resistance 737.5 774.7 (Ball bursting

N) test)
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Table 2. Existing gloves and developed gloves
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Existing gloves

Cotton gloves Leather ol
eather gloves
+kitchen rubber gloves &

Developed gloves
Rubber coated gloves veloped glov

Table 3. Anthropometric data

Age Height Hand length Hand circumference
Category

(1) (em) (em) (cm)
Average 26.8 176.8 18.7 19.9
Male SD 0.50 2.99 0.68 1.46
(N=4) Max 27 180 19.5 21.5
Min 26 173 17.9 183
Average 23.8 159.7 17.2 16.9
Female SD 1.47 2.88 0.34 0.82
(N=6) Max 26 164 17.6 18
Min 22 156 16.9 15.6
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Table 4. Experimental design

Type
1 Bare hands

2 Existing Cotton gloves+kitchen rubber gloves
3 gloves Leather gloves

4 Developed gloves

Table 5. Evaluation criteria
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Testing item

Measuring instruments
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inside gloves

Temperature and humidity Thermo recorder

(Thermo Recorder RS-10, Tabai Espec Corp., Japan)

Objective test

Run-time with pegboard

Pegboard, Stopwatch

Mobility . Digital grip power tester
Grip power
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Table 6. Comparison of temperature and humidity inside gloves

Type Cotton gloves+

Leather gloves

Developed gloves

kitchen rubber gloves F-value
Item Mean SD Mean SD Mean SD
Temperature(‘C) 30.9 1.64 30.9 1.59 30.7 1.54 0.056
Humidity(%RH) 60.0° 7.58 42.1° 5.60 41.0° 6.10 27.147**

*#5p<0.01, a<b
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Type Bare hand

Cotton gloves +

Leather gloves Developed gloves

kitchen rubber gloves F-value
Item Mean SD Mean SD Mean SD Mean SD
Run-time o b R a
(sec) 271.0 15.19 400.6 61.36 465.0 75.55 310.1 25.81 29.671%**
sec
Gri \
(k“f power 1000° 000  79.1° 591 752° 1060 871" 584  26478%%*
g
#x5p<0.001, a<b<c
Table 8. Comparison of subjective discomfort
Type Cotton gloves + Leath ) Develoved ¢l
eather oves evelope oves
kitchen rubber gloves & pec & F-value
Item Mean SD Mean SD Mean SD
Uncomfort 7.8° 1.55 8.0° 1.70 4.5" 2.46 10.216%%*
Mobility 6.2° 1.32 8.6° 0.70 2.5% 1.43 66.226***
Power application 5.8° 1.88 7.9° 1.29 2.5° 1.51 29.861%**

Note: very comfort(0)~very discomfort(10)
#*%p<0.001, a<b<c
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