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Development and evaluation of functional underwear capable of relieving
waist pain for aging population

GUAN Juanjuan' > YU Xiaokun'® ZHU Dahui' *

(1. College of Fashion and Design Donghua University Shanghai 200051 China; 2. College of Art and Design
Tiarjin University of Science & Technology Tianjin 300457 China; 3. Key Laboratory of Modern Fashion Design
and Technique Ministry of Education Donghua University Shanghai 200051 China; 4. Shanghai Institute
of Design and Innovation Tongji University Shanghai 200080 China)

Abstract In order to design functional underwear for daily wearing with the function of relieving waist
pain the Grounded Theory was applied to analyze the interview data obtained from the in-depth interview
conducted with 17 target users. The design elements of functional underwear product were determined as
follows: size fitness natural fabric and function acting on the waist. According to ergonomic thinking and
point position method in acupoint therapy for waist pain in traditional Chinese medicine the function area
was confirmed. Based on the area design the tourmaline material was manufactured in the function area
by screen printing to achieve the stimulation of acupuncture points for relieving waist pain. It’s verified
that the temperature of the waist of functional underwear rises by 2. 78 °C by infrared thermal imager
experiment. The visual analog scale ( VAS) of clinical measurement was applied to evaluate waist pain in
the wearing trials. Paired-samples T test was used to analyze the VAS score. The waist pain is
significantly relieved after trialing for 15 d.

Keywords functional underwear; underwear for relieving waist pain; acupuncture point positioning

method; tourmaline
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Tab.1 Information statistics of ages of interviewees

/ /%
50—59 5 29.4
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Tab.2 Information statistics of waist pain duration
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Fig.2  Analysis process of Grounded Theory
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Tab.3 Value and grade of underwear size items 4( a) 1 4)
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Tab.4 Point location description
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2.1 Fig.4 Design process of function area. (a) Acupuncture

points on sample garment; (b) Region of acupuncture

points; (¢) Region of screen printing
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5 VAS
Tab.5 VAS score statistics
VAS
8 VAS
Fig.8 VAS score scale
5 10 15 VAS
1 4.5 4.7 3.7 2.8 1.7
,2) 2 6.0 5.5 4.5 4.5 1.5
8 VAS 1 3 4.0 3.0 3.0 2.0 2.0
4 4.2 3.5 3.0 2.5 1.7
VAS i 3) 2
5 4.8 3.4 2.0 1.5 3.3
15.d 12h 6 5.0 5.0 3.9 3.2 1.8
3~5d L 5d 475 47 37 275 2.0 —
1
1 VAS . “o7 5 VAS 0
3.2.3 VAS VAS
VAS  %:0-2 ¢ 73-5 T 6 3 T
“ ” 6 - 8 “ ” . 8 “« ” . T A Slg t
(2.57 £1.04) (5.18 +1.41) ; Sig. 0.05 t
(8.41 £1.35) & Sig. ( ) C3( —
15 d 6 15 ) 0.007 <0.05(
VAS 725 VAS 15
2 VAS [43 ”»
“« 7y VAS “« » o
6 VAS
Tab.6 Analysis of VAS scores
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95% i
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