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Abstract: This study investigated the wearing patterns, discomfort, and improvement demands of Korean adult wearers
of winter padded jackets and proposed improved inner quilting pattern designs to enhance mobility. A structured ques-
tionnaire was administered to 480 respondents (240 males and 240 females) residing in the Seoul and Gyeonggi regions,
all of whom had worn padded jackets during the winter of 2022-2023. The survey consisted of 84 items covering jacket
usage, dissatisfaction (27 items), discomfort by activity and body region (15 items), and improvement requirements (14
items). The results revealed that while thermal insulation was generally satisfactory (mean score —0.2), discomfort
during movement was frequently reported, especially when using the restroom (47.3%), sitting (35.2%), and driving
(29.6%). Body areas with high discomfort included the shoulder (22.1% of males), neck (17.1% of females), and armpits
(15.4% of males, 12.9% of females). Improvement priorities were highest for waterproofing (mean 4.1, Z-score 1.50), stain
resistance (mean 4.0, Z-score 1.42), and mobility (mean 3.9, Relative Importance Index (RII) 4.76), particularly among
females (RII 5.01). Correlation analysis showed that larger male body size was negatively associated with the demand for
thermal insulation (p = —0.228, P < 0.01), while females with higher BMI demanded increased elasticity (p = 0.235,
P < 0.01). On the based of these findings, a revised inner quilting pattern was designed by applying curved seam lines
and segmented panels to the upper body area to reduce movement restriction. These results suggest that ergonomic
modifications to the inner quilting layer can improve mobility and wearer satisfaction without altering the outer fabric or

insulation material.

Key words:wearability (2-8-49), mobility (524), cold-protective clothing (43H), inner quilting layer((7% 2+4), cold
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Table 1. Anthropometric and physical characteristics of respondents in

this study (Values: Mean + SD)
Male (n=240) Female (n=240) Total (n=480)
Age (y) 40.2 +10.6 39.4+109 39.8+10.8
Height (cm)  174.0£5.5 161.6+54 167.8 +8.3
Body weight (kg) 74.4+12.0 57.0+9.6 65.7+13.9
BMI 245+3.5 21.8+34 23.2+3.7
BSA (m) 1.92+0.16 1.63+0.13 1.77+£021
engh of - h954139 2794132 2874135

residence (y)

Note: fcalculated variables; BMI: Body mass index, BSA: Body surface
area. BSA (cmz) =73.31 x Height (cm)o'725 x Weight (kg)o'425 (Lee et al.,

2008).
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[BMI] 24.5+3.5)2 4491 oJA] 2400 (k] 39310941, 7] 161.6
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Table 2. Questions of the present study

o] Multiple Response AnalysisS Z-8-3it}. $HA, =i 2|7
off gk /MM o TS HEpS ATHUAR U AdlFs
A4 Relative Importance Index (RINE 71502 AHE3IH S

o, AT LAFRIVE 275 Fa S8 =1L o dA
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o] 492%)9F 222 AFCE 22.1%, 9 17.5%) £o2 e}
Wth(Table 3). AHAE 2830 AL 2T F /M5(QI2=
WA 41+224, 944 5142982 SHITHP<0.001). T
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ANE@7.7%) 28I (33.8%)°] F5 olF o, A F

No. Question

No. Question

Respondent general characteristics

1 Sex (male / female)
Height (cm)
Residential area

Occupation

O N W W

Daily outdoor activity time last winter

2 Year of birth

4 Body weight (kg)

6  Years of residence

8  Self-identified cold and heat tolerance

10 Frequency of catching a cold in winter or during seasonal changes

Winter padded jacket usage

patterns (previous winter)

11 Main outerwear worn (up to 2 choices)

13 Number of padded jackets worn

15 Size of the most frequently worn padded jacket

17 Insulation thickness of most frequently worn padded jacket
19 Starting time (of the year) of wearing padded jackets

21 Forecast temperature for padded jacket use

23 Changes in inner clothing due to padded jacket use

12 Total number of winter outerwear worn

14 Length of the most frequently worn padded jacket

16 Insulation material of the most frequently worn padded jacket
18 Hood option of the most frequently worn padded jacket

20 Ending time (of the year) of wearing padded jackets

22 Average daily wearing time of padded jackets
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Table 2. Continued.

No. Question No. Question

Padded jacket purchase & maintenance

Reason for purchasing most frequently worn padded jacket last year

24 Purchase year of the most frequently worn padded jacket (multiple responses)

26 Frequency of purchasing padded jackets 27 Reason for purchasing a new padded jacket (multiple responses)

28 Washing method for padded jackets 29  Preferred length of a padded jacket to purchase
Dissatisfaction with the most frequently worn padded jacket last winter (7-point scale: —3 = strongly disagree~3 = strongly agree

30 Insufficient insulation (still feels cold) 31 Excessive insulation (feels too warm)

32 Overheating in specific areas 33 Feels heavy during wear

34 Easily retains odors 35 Leakage of insulation material

36 Difficult to launder 37 Sleeves or collar easily soiled

38 Poor water resistance 39 Noise from outer fabric during movement

40 Inconvenient front fastening (zipper, velcro) 41  Uncomfortable collar design

42 Insufficient elasticity 43 Inconvenient pocket design

44 Pockets poorly positioned 45 Jacket length too short

46 Sleeve length too short 47  Fragile fabric (tears easily)

48 Dislike of lining texture 49 Dislike of outer fabric texture

50 Dislike of cuff design 51  Monotonous outer quilting design

52  Monotonous inner quilting design 53  Makes wearer appear bulky

54 Does not complement body shape 55 Limited color variety

56 Limited design variety

Discomfort experienced while wearing a padded jacket: activities and affected body areas (multiple responses)

Activities causing discomfort while wearing a padded jacket @Head

@ Sitting on a chair @ Walking ) @'ciNeck » p?j:::;(ders

® Bending at the waist @ Reaching arms forward or upward Body areas where Sccord Uppeg;: ;@ a;':;ﬁﬁ,s
57 (® Zipping or buttoning the front ® Sitting down or standing up 58 discomfort was felt while f . > Hips g

@ Driving Wearing a bag on the side or back " earing @ padded jacket T

© Eating Using the restroom g’m

@ Others ( ) @ Rarely felt discomfort 7 1'%

Ease allowance by body part in the most frequently worn padded jacket last winter
(@ Very tight @ Slightly tight @ Well-fitted @ Slightly loose ® Very loose ® Not applicable)

59 Head (hood) 60 Neck (collar)
61 Shoulders 62  Armpits
63  Upper back 64  Chest
65 Elbows 66  Abdomen
67 Waist 68  Wrists (cuffs)
69 Hips 70  Thighs
71 Calves
Improvement requirements for padded jackets frequently worn last winter (5-point scale: 1 = Strongly Disagree ~ 5 = Strongly Agree)
72 Lightweight 73 Friction noise
74  Mobility 75  Color
76 Waterproof or water-repellent 77  Insulation
78 Front closure method and style 79  Stain resistance
80 Lining texture 81 Outer fabric texture
82 Elasticity 83 Practical design

84  Unique design 85  Other comments on improvements (open-ended)




390 B FRIYSIBIA] A27H A4E, 2025H

Table 3. Winter padded jacket usage patterns during previous winter

Male (n1=240) Female (n=240) Total (N =480) P
Padded jacket 240 (100.0) 240 (100.0) 480 (100.0)
Coat 97 (40.4) 118 (49.2) 215 (44.8)
Fleece jacket 53 (22.1) 42 (17.5) 95 (19.8)
QI1. Main outerwear worn Shearling jacket 4 (1.7 8 (3.3) 12 (2.5)
(up to 2 choices) Leather jacket 7 (29) 1 (0.4) 8 (1.7) i
Fur and other animal hair outerwear 1 (0.4) 4 (1.7) 5 (1.0)
Others 1 (0.4) 1 (04) 2 (0.4)
Sum of respondents 403 (167.5) 414 (172.5) 817 (170.2)
QI12. Total number of winter outerwear worn 4.1 +22 51 +£29 4.6 + 2.6 < 0.001
Q13. Number of padded jackets wormn 25+ 15 27 + 14 26 £ 14 0.028
Waist length 0 (0) 3% (1.3) 3 (0.6)
Hip length 36" (15.0) 32% (13.3) 638 (14.2)
Q14. Length of the most frequently Below-hip length 127" (52.9) 51° (213) 178 37.1) < 0.001
worn padded jacket
Knee length 62 (25.8) 116" (48.3) 178 (37.1)
Ankle length 15" (6.3) 38 (15.8) 53 (11.0)
Duck down 76 (31.7) 86 (35.8) 162 (33.8)
Goose down 115 (47.9) 114 (47.5) 229 (47.7)
QI6. Insulation material of the Synthetic insulation 20 (8.3) 2 (92) £ 83)
most frequently worn padded . . . 0.252
jacket Air-filled insulation 3 (1.3) 0 (0.0) 3 (0.6)
Others 0 (0.0 1 (04) 1(0.2)
Not sure 26 (10.8) 17 (7.1) 43 (9.0
Very thin (<1 cm) 2 (0.8) 1 (04) 3 (0.6)
Q17. Insulation thickness of Thin (1-2 cm) 12 (5.0) 16 (6.7) 28 (5.8)
the most frequently worn padded Moderate (2-3 cm) 140 (58.3) 148 (61.7) 288 (60.0) 0.117
jacket Thick (3-4 cm) 73 (30.4) 72 (30.0) 145 (30.2)
Very thick (>4 cm) 13 (5.4) 3 (1.3) 16 (3.3)
Integrated hood 56" (23.3) 79° (32.9) 135 (28.1)
Q18. Detachable hood, usually removed 46" (19.2) 18° (7.5) 64 (13.3)
Hood option of the most frequently Detachable hood, usually attached 96" (40.0) 109 (45.4) 205 (42.7) < 0.001
worn padded jacket No hood 38" (15.8) 33 (13.8) 71 (14.8)
Stowable hood in collar 4 (1.7 17 (0.4) 5 (1.0)
Early 129 (53.8) 135 (56.3) 264 (55.0)
December Mid 73 (30.4) 66 (27.5) 139 (29.0)
Late 10 (4.2) 13 (5.4) 23 (4.8)
Q19. Early 9 (3.8) 7 2.9) 16 (3.3)
Starting time of wearing padded  January Mid 16 (6.7) 16 (6.7) 32 (6.7) 0.887
Jackets Late 2 (0.8) 3 (1.3) 5 (1.0)
Early 0 (0) 0 (0) 0 (0)
February Mid 1 (04) 0 (0.0) 1 (0.2)
Late 0 (0 0 (0 0 (0)
Early 6 (2.5) 3 (1.3) 9 (1.9
December Mid 1 (04) 1 (0.4) 2 (0.4)
Late 2 (0.8) 1 (04) 3 (0.6)
Q20. Early 2 (0.8) 1 (04) 3 (0.6)
Ending time of wearing padded  January Mid 10 (4.2) 10 (4.2) 20 (4.2) 0.577
Jackets Late 4 (1.7) 13 (5.4) 17 (3.5)
Early 18 (7.5) 17 (7.1) 35 (7.3)
February Mid 28 (11.7) 25 (10.4) 53 (11.0)
Late 169 (70.4) 169 (70.4) 338 (70.4)
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Table 3. Continued.

Male (n=240) Female (n=240) Total (N=480) P
< -10°C 19* (7.9) 31 (12.9) 50 (10.4)
<-=5°C 92 (38.3) 63" (26.3) 155 (32.3)
Qzl. <0°C 60° (25.0) 53 (22.1) 113 (23.5)
Forecast temperature for padded . a 0.004
. < 5°C 28" (11.7) 317 (12.9) 59 (12.3)
jacket use )
< 10°C 2" (0.8) 12° (5.0) 14 (2.9)
Regardless of forecast 39" (16.3) 50 (20.8) 89 (18.5)
<2h 77 (32.1) 62 (25.8) 139 (29.0)
. sz'. . 2< t<5h 120 (50.0) 140 (58.3) 260 (54.2)
Average daily wearing time (t) of 0.215
padded jackets 5< t<8h 31 (12.9) 31 (12.9) 62 (12.9)
> 8h 12 (5.0) 7 (2.9) 19 (4.0
Lighter inner layers 142 (59.2) 162 (67.5) 304 (63.3)
Wore short sleeves 32 (13.3) 17 (7.1) 49 (10.2)
Less use of scarves 38 (15.8) 69 (28.8) 107 (22.3)
oo Less use of turtlenecks 36 (15.0) 29 (12.1) 65 (13.5)
Changes in inner clothing due to less f 1 cloth 40 (1 2 (2 102 (21 -
padded jacket use Wore less formal clothes 0 (16.7) 62 (25.8) 02 (21.3)
Wore shorts 4 (1.7 1 (04) 5 (1.0)
No influence 59 (24.6) 21 (8.8) 80 (16.7)
Sum of respondents 351 (146.3) 361 (150.4) 712 (148.3)

Note I: Q11, Q14 ~ Q23 = Frequency (% of cases); Q12, Q13 = Mean + SD.
Note 2: Superscripts indicate groups with no significant differences (P > 0.05).

Note 3: P-values are not calculated for multiple response items.

AQI7NE 2F FAQR-3 emyhs SH°] A2 60.0%= 7}
2 =y gl fejale 2AEA itk = FE(Q18)2
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=

=]
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<0.001).
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JEFS TUEAE Z5 F5(Q23)0] talre Al 63.3%
7F 7 oyl WA gnk SRelth EeE® 28
A0(22.3%), A4 U= B 2 7A4(21.3%) 5ol 2 F
= ot W3l Y5 0= SHE HE2 HAo] 24.6%= o
8.8%°l Hl3l =2 43S HSITH(Table 3).
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ks TAANA(Q27), V1 AFol oA 7t WAl 51.7%
2 7P Bk, NZe ARl A5°(24.2%), THESE o]
Te 2B B8°(32.7%) T2 $Eel AT o] F 449
45.0%7F ‘ThFEE o) e Z~Eld e'E AMds), 94
(20.4%)Rt} S| =AU HH 918 Bo) e, ==
A A ERE SEHE 16.9%2 AT FF 19 o)
e Y AR AE Q8 HA SRk A <9y
o] off do|7} 56.7%= 7P WAL, oloA FE Aol
(26.7%), "EE Aol(5.0%) o2 UEhsth A4S FE A
o7} 40.0%= 7P &9k, «JHo] ol dol'= 28.8%, &
& doPs 129%=2, Hido] diRT ddjHeg 71 7173
g AZE Asdda SHI 2oz FAEATHP <0.001).
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Table 4. Padded jacket purchase and maintenance Frequency (%)

Male(n =240) Female(n =240) Total (N =480) P
Liked the design 98 (40.8) 102 (42.5) 200 (41.7)
Liked the comfort (e.g., cozy feeling) 88 (36.7) 64 (26.7) 152 (31.7)
Lightweight 65 (27.1) 59 (24.6) 124 (25.8)
Good value for money 61 (25.4) 74 (30.8) 135 (28.1)
Q25. Reason for purchasing the Bought impulsively 9 (3.8) 521 14 (2.9)
most frequently worn padded -
jacket last year To prepare for cold weather 110 (45.8) 117 (48.8) 227 (47.3)
Received as a gift 24 (10.0) 20 (8.3) 44 9.2)
Preferred brand 24 (10.0) 25 (10.4) 49 (10.2)
Other 2 (0.3) 2 (0.8) 4 (0.8)
Sum of respondents 481 (167.5) 468 (172.5) 949 (170.2)
At least once a year 33" (13.8) 41° (17.1) 74 (15.4)
Q26. Frequency of purchasing Every 2-3 years 85" (354) 115" (47.9) 200 (41.7) 0.005
padded jackets Every 4-5 years 62° (25.8) 47° (19.6) 109 (22.7) '
Wear for more than 5 years per purchase 60" (25.0) 37 (15.4) 97 (20.2)
Previous jacket was worn out 156 (65.0) 92 (38.3) 248 (51.7)
Tired of previous jacket 35 (14.6) 39 (16.3) 74 (15.4)
Wanted new/recently released designs 58 (24.2) 58 (24.2) 116 (24.2)
Q27. Reasoz ;g;s)ﬁiiiing anew Becoming more sensitive to cold / 33 (13.8) 48 (200) 81 (16.9) )
(n fltiple reJ:sponses) Winters feel colder ’ ’ '
Need for jackets of various lengths or styles 49 (20.4) 108 (45.0) 157 (32.7)
Other 1 (0.4) 4 (1.7) 5 (1.0)
Sum of respondents 332 (138.3) 349 (145.4) 681 (141.9)
Waist length 1* (0.4) 7 2.9) 8 (1.7)
Hip length 27* (11.3) 37° (15.4) 64 (13.3)
Q28. Preferred length of a padded Below-hip length 136" (56.7) 69° (288) 205 (42.7) < 0.001
jacket to purchase
Knee length 64" (26.7) 96" (40.0) 160 (33.3)
Ankle length 12* (5.0) 31° (12.9) 43 (9.0
Dry cleaned at a laundry shop 157" (65.4) 138" (57.5) 295 (61.5)
Q29. Wet washed and dried at a laundry shop 7" (2.9) 14" (5.8) 21 (4.4)
Washing method for padded Machine-washed at home 50" (20.8) 67" (27.9) 117 (24.4) 0.014
Jackets Hand-washed at home 8" (3.3) 14° (5.8) 22 (4.6)
Not yet washed 18" (7.5) 7 2.9) 25 (5.2)

Note I: Superscripts indicate groups with no significant differences (P > 0.05).

Note 2: P-values are not calculated for multiple response items.

ol 61.5%(24 65.4%, 34 57.5%)2 7P =2 HES
Bk o2 T 71A M (27.9%) SAE(5.8%)yS
@2 20.8%, 3.3%)ECE o ol Aelsiitl. AlEEHK]
Agrolgte SHE YA 7.5%, oJAldlA 29%E e,
AlEr i dntella A 7E fFolgk 2ol 7k JATHP =0.014)
(Table 4).

2. Q30~Q56)°ﬂ ZIE
A A o] FU(120+ 144, TARl He Fo] Frp
(120+ 1.44), ‘9o 3] 1T (1.10 + 1.50), Arj} £

iﬂ

HEo] A Q¥¥ETh(1.00+ 1.50) 3% o7 Byt
Atk o= oo $EAPT Y a3

Iy == 289 s =S
F Evtl o Bo] 595 i) v,
QA o Il FES Al Aol Frh(-0.40+1.20),
FHT(-040+1.20), ‘QHzFe] S3te] =8t (-0.20 £ 1.40), “F
ou 9127} B (020 + 1.30), ‘HLFo] BE3 A 7+
tHEol= FTH)’(-0.20 = 1.40)°]2AtHFig. 1A).

g Az Zgo =z olsl B Ald| 3t ¥ 2jolE A
HEH, ‘HeEe] A3t A kYo "oy, 58§t
Hop, 2ol @Azt 2 ok, Hge] oy, gt Z
"y 59 gEolXM= FAo] AETE FolsA o a™rh

7]-?‘:'1:0
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r 3 Strongly Agree
I 2 Agree

F 1 Somewhat Agree

0 Neutral
I -1 Somewhat Disagree

I -2 Disagree

L .3 Strongly Disagree

r3

Fig. 1. Dissatisfaction with padded jackets: overall, and items with sex or age differences; A: Top 5 and bottom 5 dissatisfaction items based on all
respondents (N = 480), B: Items with significant sex differences (n = 240 per group), C: Items with significant age group differences (n = 120 per group).
* Ratings were based on a 7-point Likert scale (-3 to +3). * Error bars represent standard deviations.
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Fig. 2. Activity-related discomfort when wearing winter-padded jackets.
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o] vlgol 9 =) BHS A wix] EohbE S
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o|At}.
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* Multiple responses

Male (n=240)
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Fig. 3. Body areas of discomfort while wearing a padded jacket.
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Fig. 4. Improved inner quilting pattern design.
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Table 5. Improvement requirements for padded jackets frequently worn last winter

Item Mean + SD R Zscore
Total(N =480) Male(n =240) Female (n=240) Total (N =480) Male (n=240) Female (n=240)

Mobility 39+0.8 4.76 4.53 5.01 0.85 0.89 0.80
Waterproof or water-repellent 4.1+0.9 4.70 4.50 4.92 1.50 1.50 1.48
Lightweight 3.7+0.8 4.40 4.49 432 0.07 0.70 0.64
Stain resistance 4.0+0.9 438 4.45 4.31 1.42 1.50 1.35
Front closure method and style 3.8+0.9 421 4.46 4.00 0.31 0.21 0.40
Material elasticity 37409 421 420 422 0.11 0.21 -0.01
Friction noise 3.6+0.9 4.00 3.81 420 0.15 —0.17 0.46
Practical design 3.7+0.9 3.97 4.09 4.00 0.03 —-0.17 0.09
Thermal insulation 37409 3.96 4.14 3.78 -0.02 -0.17 -0.20
Lining texture 3.6+0.9 3.89 3.95 3.83 -0.26 -0.15 —0.36
Outer fabric texture 3.5+09 3.89 3.84 3.92 —0.39 -0.30 —0.46
Color 35+1.0 3.53 3.67 3.54 -0.49 —0.43 —0.55
Unique design 30+1.1 2.79 2.85 2.73 -2.44 -2.38 —2.49

Note I: RIl (Relative Importance Index) was defined as the item mean divided by its standard deviation (RII = Mean / SD).
Note 2: Z-score was calculated as Z = (X — p) / 6, where X is the item mean, p is the overall mean, and o is the standard deviation of all item means.
Note 3: 5-point scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree

L S WE ) Ange] Fio] By, B Rt gt A=A JERA] &0t Y AT Al AlE
gEth, FAL ool 2 Al & FFo] EHsta g AN 87 e diside AAT feolet ol A
ety 5o o] i AZ1HAeH, o= 7IEY] FAE 7t o SEANA SAHAY. 254, BMI, BSA7E 2154
T3 Aol ERIE A T4 F91o B &4 Ast N a7t B4 ARS Bov e ol g
a7k g3 FEE 2 A7} JFEA] ekt

3.6. Mzt miE M2 JHM 27 Zie| Y 4. = 9

AF AFZRH, A, AZZFASFBMI], A EHE3H[Body
surface area; BSA]S} #ld A|71e] 7 @7 &= 7ko] FA 4.1. i Mzl 22 =F U 232N M
& B A¥ 45 354 felng daaAzE 1= B AT =29 F8 A F shis, AvHez B
THTable 6). ‘2739 735, A|Ae] E4F d A7 ‘B2 dol] tigt Exto] Wofths Moo}, BeHo] REeth = 9
of thek 7B 877 FelskAl wkeH, 71, &5A, BMI, 52 A 27 ERF &5 F P e 5o Hdwks v
BSA &7 39 AZe] B2 i EI o] dHaAlE EAA(Fig. 1A), ‘B2 A &7 F5 JA FdlFTeA

UERATE vH, ool Al Aot B2 A et b T(RIN B 745 Z5FolA sheldel /X80 tHTable 5). ©]

Table 6. Sex differences in the relationships between body build and improvement requirements (thermal insulation, material elasticity)

Q77 Q82
Thermal insulation Material elasticity
) Male —0.161* —0.065
Height (cm)
Female —-0.082 0.008
Bod eht (k) Male —0.221** 0.073
ody weight
Y g g Female —-0.074 0.209**
5 Male —0.182** 0.103
BMI (kg'm™)
Female —0.048 0.235%*
N Male —0.228** 0.036
Body surface area (BSA) (m”")
Female —0.082 0.152%*

The values are Spearman's ps; *P < 0.05, **P < (.01.
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