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Subjective Evaluation of the Brassiere Pads for the Small-breasted Women

Lee, Hyun Young*
Dept. of Clothing and Textiles, Kunsan National Univ.

Abstract

We analyzed the subjective evaluation of brassiere pads for supplementation of breast volume by 16 subjects in
their twenties, of these 16 subjects, 8 were in the AA cup group (70AA & 75AA) and 8 A cup group (70A and
75A) were included. Six commercial brassiere pads with different volumes, thicknesses and shapes were used in this
research. The volumes and lengths of brassiere pads were measured with a 3D measurement system. The subjective
evaluations were carried out using 16 questions about the comfort of the pads' materials, appearance, comfort, and
overall satisfaction with the brassiere pads. Mean analysis, Friedman test, and Spearman‘s rho correlation analysis
were used for statistical analysis. The results showed that most of the subjects tended to prefer brassiere pads made
of soft materials, with a volume of 37.0-75.lcm3, a maximum thickness of 0.9-1.7cm, and thickness at the pad's bust
point of 0.5-1.2cm. The AA cup group had a preference for the brassiere pad with a 3/4 cup shape, a volume of
75.1cm’ in which the volume was concentrated in the lower part of the cup, maximum thickness of 1.7cm, and a
thickness at the bust point of 1.2cm. On the other hand, the A cup group preferred the brassiere pad with a half
cup shape, volume of 37.0cm’ a maximum thickness of 1.2cm, and a thickness at the of bust point of 0.5cm. The
A group preferred the brassiere pad having almost half the volume, of the pad preferred by AA cup group. Correlation
analysis showed, that the satisfaction of the AA cup group was affected by the materials and comfort of the brassiere
pad, while the A cup group showeds high sensitivity to the suitability of thickness, volume, and irritability of the
brassiere pads. These results provide quantitative and facile informations for developing new brassiere pads for AA
or A cup women with an under bust circumference of about 70-75cm.
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(Table 1) Front and back shapes of the brassiere
pads

Bra pads Front shape Back shape
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[Figure 1] Translucent side images of brassiere pads
scanned by 3D scanner, Dark parts show
the pad filled with PU foams, and the
bright parts are the empty spaces of pads,
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@ Max. height at the front view{cm)
@ Max. width at the front view(cm)
. 3 Max. width of outside at the side view(cm)
@ Max. width of inside at the side view(cm)
3 Height of outside BP(cm)
& Height of inside BP(cm)
@ Max. thickness of pad{cm)
(8@ Thickness of pad at BP(cm)

[Figure 2] Measuring methods for the brassiere pads
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[Figure 3] Experimental thickness
gauges and weights
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170~ 1

250

Reductionrate of thickness of brassiere pad(%) = X100 e Eq. 1

170

T'7o: Thickness at 170 g weight(mm)

Tys0- Thickness at 250 g weight(mm)
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(Table 2) Characteristics of subjects
Bust circumference U nder bust Deviation Breast Bottom area. of Ratio of
(B, cm) circumference (B-UB, cm) Volumeg Breast2 V/A
’ (UB, cm) ’ (V, cm) (A, cm’)
AA Mean 78.4 71.2 73 214.7 170.5 1.3
(n=8) SD 24 1.9 1.1 439 189 0.2
A Mean 82.1 722 9.9 381.4 192.3 2.0
(n=8) S.D 1.9 2.0 0.5 454 15.1 0.2

[Figure 4] Sizes of the experimental brassiere(unit: cm)
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(Table 3) Results of 3D measurements for the experimental brassiere pads

Brassiere Volume Lengths measured from 3D images(cm)

pads (cm’) @ @ ® @ ® ® @
P1 109.7 9.2 11.0 3.1 14 54 5.4 1.9 1.8
P2 91.0 9.2 10.9 3.0 1.7 6.0 6.0 1.6 13
P3 75.1 9.1 10.9 2.7 1.5 49 6.3 1.7 1.2
P4 48.5 9.1 10.9 3.0 24 55 5.5 0.9 0.7
P5 37.0 8.0 10.3 32 2.7 43 43 1.2 0.5
P6 325 6.8 10.7 1.5 13 34 34 1.4 0.0

(D Max. height at the front view (® Height of outside BP

@ Max. width at the front view ® Height of inside BP

(@ Max. width of outside at the side view (@ Max. thickness of brassiere pad

@ Max. width of inside at the side view Thickness of brassiere pad at BP
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[Figure 5] Changes of thickness of brassiere
pads according to the weights

(Table 4) Reduction rate of thickness of brassiere
pads by increasing weights

Reduction rate of thickness(%)

P 0g—170g 170g—250¢g 250g—500g
P1 30.0 14.3 36.0
P2 313 22.7 37.6
P3 44.7 29.8 48.5
P4 61.1 25.7 23.1
P5 59.2 30.6 29.4
P6 443 29.5 40.0

2. AITH Hefxlof iSOl tHet FEN A8} Zn
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(Table 5) Results of subjective wearing test for the experimental brassiere pads by all subjects (n=16)

Brassiere pads P1 ) P3 P4 P5 P6 Si
ig.
Mean S.D.  Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean sp. (a=.05)
Measurements
Softness of
. 4.0 1.8 35 19 45 1.8 52 1.0 53 0.8 48 1.0 323
brassiere pads
Feeling of  No feeling of
: o 32 19 35 19 438 1.7 52 2.1 4.7 12 52 1.8 211
materials irritation
Comfort of pad
. 39 20 37 1.6 44 1.6 48 1.3 5.2 1.1 4.4 1.0 .033
materials
Thickness 6.7 0.5 5.8 0.8 53 0.8 1.8 1.0 27 1.8 1.8 04 .000
Suitability of
. 2.3 1.0 37 19 45 1.5 3.7 20 40 1.8 3.7 1.6 .341
thickness
Scantiness of
1.5 0.5 1.7 05 25 12 35 19 47 1.5 4.8 1.9 .001
volume
E ti f
Volume & - Bxaggeraion oF 50 19 43 18 35 10 27 12 20 09 17 05 .001
appea- volume
Suitability of
rance WD OL 33 s 38 15 43 14 47 10 42 12 33 15 345
volume
Naturalness for
. . 4.1 1.5 41 14 4.6 14 44 1.2 5.0 1.3 4.6 1.3 .188
wearing silhouette
Satisfaction of
43 20 52 1.0 5.2 1.0 47 19 42 1.7 45 1.4 871
appearance
Fitting of cups
4.4 1.6 4.6 1.7 4.6 1.5 438 14 45 1.8 36 1.6 256
for breasts
Keep position of
cup during 4.0 1.2 41 1.5 4.6 1.3 4.7 0.8 44 14 46 1.5 .056
Fit & movement
: U d
wearing  TTCOMPIESEC 39y 38 18 44 15 46 17 51 08 53 11 .032
comfort feeling by cups
Comfort of cups 4.1 1.1 44 1.6 48 14 53 1.1 52 1.1 4.9 1.2 121
Overall wearing
comfort of 4.6 1.3 41 1.7 4.9 1.1 53 09 51 1.3 4.9 1.0 .024
brassieres
Mean" 3.8 1.6 4.0 1.6 4.6 14 438 14 47 1.3 4.5 13 -
Ranks of satisfaction for the
43 1.8 42 1.7 2.8 1.6 3.1 1.5 29 1.5 3.8 1.8 .054

brassiere pads

tx

" Mean excepted the scores of ‘thickness’, ‘Scantiness of volume’, and ‘Exaggeration of volume’

Plofi} P2el el it 4
3 B} A=
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7} e sl s

]_
o] Azo} ek
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B2 hrel ¥4 "er) Uit
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(Table 6) Results of subjective wearing test for the experimental brassiere pads by the AA size group (n=8)

Brassiere pads P1 P2 P3 P4 P5 P6 Si
ig.
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean s.D. (a=.05)
Measurements
Softness of
. 477 2.1 4.0 26 4.0 2.0 5.0 1.0 5.0 1.0 5.0 1.0 .837
brassiere pads
Feeling of No feeling of
. L 3.7 2.9 3.7 2.9 5.0 1.7 6.3 0.6 4.3 1.5 6.0 0.0 430
materials irritation
Comfort of pad
. 44 24 4.0 19 44 14 45 1.5 4.5 1.1 44 1.2 .879
materials
Thickness 6.7 0.6 5.7 0.6 53 0.6 1.7 1.2 2.0 1.0 1.7 06 .018
Suitability of
. 2.3 0.6 43 2.5 43 1.2 3.0 1.7 33 2.5 37 2.1 .689
thickness
Scantiness of
1.7 0.6 2.0 0.0 27 1.2 43 1.5 4.7 23 4.7 2.3 .044
volume
E ti f
Volume & Bxageerlion o8 55 26 33 21 33 06 20 10 17 06 20 00 097
appea- volume
Suitability of
rance WO 37 21 43 15 47 12 47 12 40 17 30 17 49
volume
Naturalness for
. . 43 1.4 3.6 1.5 4.3 1.6 3.9 1.4 43 1.0 39 1.2 933
wearing silhouette
Satisfaction of
43 2.1 4.7 0.6 53 1.2 4.7 1.5 4.7 2.1 4.0 1.7 .868
appearance
Fitting of cups
4.4 2.1 4.1 1.8 4.3 1.7 44 1.7 38 2.1 3.0 1.6 .186
for breasts
Keep position of
cup during 3.9 1.5 4.0 1.3 44 1.2 4.6 0.5 4.0 1.5 4.0 14 753
Fit & movement
: U d
wearing TOOMPISSEC 43 20 45 18 43 18 40 21 50 08 53 10 975
comfort feeling by cups
Comfort of cups 4.4 1.5 3.9 1.9 48 1.3 5.0 1.2 4.8 1.2 49 12 954
Overall wearing
comfort of 49 1.6 39 2.0 5.0 1.3 5.1 1.1 4.5 1.3 5.0 1.2 364
brassieres
Mean’ 4.1 1.9 41 19 4.6 1.5 4.6 1.3 44 1.5 44 1.3 -
Ranks of satisfaction for the
3.6 1.6 43 2.1 23 14 34 1.3 34 1.9 4.1 1.7 320

brassiere pads

" Mean excepted the scores of ‘thickness’, ‘Scantiness of volume’, and ‘Exaggeration of volume’
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(Table 7) Results of subjective wearing test for the experimental brassiere pads by the A size group (n=8)
Brassiere pads P1 P2 P3 P4 Ps P6 Si
ig.
Mean S.D.  Mean S.D.  Mean S.D.  Mean SD.  Mean S.D.  Mean S.D. (a=.05)
Measurements
Softness of
. 33 1.5 3.0 1.0 5.0 1.7 53 1.2 57 06 4.7 1.2 272
brassiere pads
Feeling of No feeling of
. L 2.7 06 33 06 4.7 2.1 4.0 26 50 1.0 43 25 459
materials irritation
Comfort of pad
. 34 14 34 1.2 44 1.8 5.0 1.1 5.9 06 44 09 .001
materials
Thickness 6.7 06 6.0 1.0 53 12 20 1.0 33 23 20 0.0 .022
Suitability of
. 23 1.5 3.0 1.0 47 2.1 43 23 47 06 3.7 .5 .390
thickness
Scantiness of
1.3 0.6 1.3 06 23 1.5 27 2.1 4.7 06 5.0 20 .040
volume
E tion of
Volume & - Bxageermion 01 63 06 53 06 37 15 33 12 23 12 13 06 029
appea- volume
Suitability of
rance CRIVOL 30 100 33 15 40 17 47 12 43 06 37 15 501
volume
Naturalness for
L. 39 1.7 46 1.1 5.0 12 50 05 S8 1.0 53 1.0 .045
wearing silhouette
Satisfaction of
43 23 57 1.2 50 1.0 47 25 37 .5 5.0 1.0 491
appearance
Fitting of cups
4.4 1.1 5.1 1.5 49 14 5.1 1.0 53 1.2 43 1.4 .655
for breasts
Keep position of
cup during 4.1 0.8 43 1.8 49 1.5 48 1.0 49 1.1 5.1 1.4 533
Fit & movement
wearing Uncompressed
. 35 1.6 3.1 1.6 4.6 1.3 53 1.0 53 09 54 1.3 .001
comfort feeling by cups
Comfort of cups 39 06 49 1.2 48 1.7 5.6 09 5.6 09 5.0 1.3 .052
Overall wearing
comfort of 4.3 07 44 1.5 49 08 54 07 58 09 48 09 .027
brassieres
Mean 3.6 12 40 1.3 47 1.5 49 1.3 52 09 46 1.3 -
Ranks of satisfaction for the
. 5.0 1.8 4.1 1.4 33 1.7 28 1.8 24 0.7 35 1.9  .066
brassiere pads
* Mean excepted the scores of ‘thickness’, ‘Scantiness of volume’, and ‘Exaggeration of volume’
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(Table 8) Results of correlation analysis between subjective evaluation and 3D measurements for brassiere pads

by all subjects(n=16)

Measurements Max. Max. . .
of pads Pad height at width at Height of Height of Mafx 'bizlscsli(;;e:s g}};ld;:fss ;)é
Subjective volume the front the front outside BP inside BP 0 ad s;t BPp
evaluation view view p
Thickness 0.899" 0.821° 0.647 0.435 0.406 0.841° 0.899"
Scantiness of -1.000™" 0.971" -0.880° 0.714 -0.600 20.714 -1.000"
volume
Volume ~EXaggeration of 54w 0.971™ 0.880" 0.714 0.600 0.714 1.000™
volume
& appea-
rance Naturalness for . .
wearing -0.794 -0.864 -0.844 -0.794 -0.353 -0.441 -0.794
silhouette
Satisfaction of 0.290 0358 0.339 0.522 0.812" 0.174 0.290
appearance
. Uncompressed - o * .
Fit &  focling by cups -0.943 -0.971 -0.759 -0.829 -0.714 -0.600 -0.943
wearing
fort "
oM Comfort of cups  -0.771 0.677 -0.638 -0.257 -0.257 -0.943 -0.771

* . Significant lever is 0.05(two-tails).
* ¢ Significant lever is 0.01(two-tails).
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(Table 9) Results of correlation analysis between subjective evaluation and 3D measurements for brassiere pads
by AA cup group(n=8)

Measurements Max v width O prione Max. Thickness of
of pads Pad height at of e . .
.. at the front . of inside  thickness of  brassiere pad
Subjective volume the front . outside .
. . view BP brassiere pad at BP
evaluation view BP
Thickness 0.899" 0.821" 0.647 0435 0.406 0.841° 0.899°
Scantiness of _ ge6 g 955 0.924” 0696  -0.580 -0.754 -0.986"
volume
Volume - Exaggeration of = oo+ 0.803 0.907" 0471 0.500 0.883" 0.883"
& appea- volume
rance  Suitability of 0.232 0.299 0216 0551 0841 0203 0232
volume
Satisfaction of = 515 0219 0.032 0334 0.820° -0.030 0213
appearance
Fit & Fitting of cups
wearing g P 0.696 0.687 0.832 0.638 0.522 0232 0.696
for breasts
comfort

* ¢ Significant lever is 0.05(two-tails).
** . Significant lever is 0.01(two-tails).

(Table 10) Results of correlation analysis between subjective evaluation and 3D measurements for brassiere
pads by A cup group(n=8)

Measurements

Max.

Max.

Height

of pads  Pad  height at  width at e Width _ Max. Thickness
.. of inside at . thickness of  of brassiere
Subjective volume  the front  the front . . outside .
. . . the side view brassiere pad pad at BP
evaluation view view BP
Thickness 0.899° 0.821° 0.647 -0.145 0.435 0.841" 0.899°
Scantiness of g6 ogs™ 0832 0.029 -0.783 0.667 -0.986"
Volume Volume
& appea-  Exaggeration of ) e g7yt 0.880" -0.086 0.714 0.714 1.000™
rance  volume
Naturalness for
wearing -0.928 -0.925 -0.955 0319 -0.725 -0.667 -0.928
silhouette
Keep position
of cup during  -0.899 -0.940 -0.801 0.116 0812 -0.406 -0.899
Fit & movement
wearing - Uncompressed ) o) ) 940" 20.678 -0.058 0.754 0.638 0.928”
comfort feeling by cups
S;’If;f"“ of -0.754 -0.612 -0.739 0.638 -0.174 -0.986" -0.754

* : Significant lever is 0.05(two-tails).
** . Significant lever is 0.01(two-tails).
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(Table 11) Results of correlation analysis between subjective evaluation and change of thickness for brassiere

pads by all subjects(n=16)

Thickness Thickness(mm) Reduction rate of thickness(%)
or the rate
Subjective 0 170 250 500 Og 170g 250g
evaluation & & & & — 170g  — 250¢g — 500g
- Softness of 0771 0886 -0.88  -088 0829 0714 0486
Feeling of brassiere pads
materials - Comfort of pad -0.725 -0.870° -0.870° -0.870" 0.870° 0.754 -0.464
materials
Thickness 0.841 0.899" 0.899" 0.899" -0.754 -0.522 0.203
Suitability of 20213 -0.395 -0.395 -0.395 0.577 0.880" 0.334
Volume & thickness
appea- - Suitability of -0.522 -0.638 -0.638 -0.638 0.841° 0.406 -0.319
rance volume
Naturalness for
wearing 0441 0.618 20.618 -0.618 0.618 09717 0.088
silhouette
Keep position of
cup during -0.667 0.812 0.812 20.812 0.812 0.464 -0.058
Fit & movement
wearing ~ Comfort of cups  -0.943" -1.000” -1.000" -1.000™ 0.943" 0.600 -0.486
comfort .
Overall wearing
comfort of -0.783 -0.928™ -0.928" -0.928" 0.928" 0.580 -0.522
brassieres
Ranks of satisfaction for the ) ;) 0.600 0.600 0.600 20771 -0.886' -0.143

brassiere pads

* @ Significant lever is 0.05(two-tails).
* ¢ Significant lever is 0.01(two-tails).
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(Table 12) Results of correlation analysis between subjective evaluation and change of thickness for brassiere
pads by AA cup group(n=8)

Thickness Thickness(mm) Reduction rate of thickness(%o)
or the rate 0 170 250
Subjective 0g 170g 250g 500g & & g
evaluation — 170g  — 250g — 500g
Feeling of No feeling of -0.667 0.812° -0.812° -0.812° 0.754 0.406 -0.116
materials  irritation
Thickness 0.841" 0.899" 0.899" 0.899" -0.754 -0.522 0.203
Volume & - Scantiness of -0.754 -0.812" 0.812" 0.812" 0.667 0.783 -0.116
appea-  volume
rance  Exaggeration of ) goqr 0.883" 0.883" 0.883° -0.765 0.736 0383
volume
Fit &
wearing  Comfort of cups  -0.696 0.841" -0.841" 0.841" 0.754 0.406 -0.261
comfort

* ¢ Significant lever is 0.05(two-tails).
* . Significant lever is 0.01(two-tails).

(Table 13) Results of correlation analysis between subjective evaluation and change of thickness for brassiere
pads by A cup group(n=8)

Thickness Thickness(mm) Reduction rate of thickness(%o)
or the rate
Subjective Og 170g 250g
evaluation O 170g 250g e, 1705 — 250 — 500g
IS);)?Sness of brassiere 20657 0829  -0829"  -0.829" 0.886° 0.771 -0.429
Feeling of No feeling of -0.429 -0.600 -0.600 -0.600 0.657 1.000™ 0.143
materlals 1rritation
Comfort of pad 079  -0912°  0912° 0912 0.912" 0.794 -0.441
materials
Thickness 0.841" 0.899" 0.899" 0.899" -0.754 -0.522 0.203
Volume & Suitability of thickness — -0.464  -0.667 -0.667 -0.667 0.812°  0928" 0.029
appea-  Quitability of volume  -0.829°  -0.943"  -0943"  -0.943" 1.000” 0.657 -0.429
rance
Naturalness for 0.667 -0.754 -0.754 -0.754 0.667 0.899° -0.058
wearing silhouette
Keep position of cup ) 4c -0.551 -0.551 -0.551 0.464 0.812" 0377
Fit &  during movement
wearing  Comfort of cups 098" 09287  -0928"  -0928" 0.812 0.522 -0.580
comfort .
Overall wearing 20.771 20886  -0.8%86°  -0.88 0943 0.829° 0371
comfort of brassieres
Ranks of satisfaction for the 0.771 088 088 088  -0943"  -0829° 0371

brassiere pads

* ¢ Significant lever is 0.05(two-tails).
* . Significant lever is 0.01(two-tails).
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(Table 14) Results of correlation analysis for the subjective evaluations by all subjects

Comfort of pad

Satisfaction of

Overall wearing Ranks of satisfaction

materials appearance comfort of brassieres for the brassiere pads
Softness of brassiere pads amn” -.046 669" -.235
No feeling of irritation 284 035 394" 425"
Comfort of pad materials 1.000 132 587" 469"
Thickness -.010 126 -.171 .075
Suitability of thickness 369" 504” 5127 -548"
Scantiness of volume .091 -436" 011 -.039
Exaggeration of volume -.226 .032 =336 222
Suitability of volume 489" 530" 5327 601"
Naturalness for wearing silhouette 294" 5157 248" -256"
Satisfaction of appearance 132 1.000 294 467"
Fitting of cups for breasts 367" 644" 399" -457"
Keep position of cup during movement 120 .140 3157 -355"
Uncompressed feeling by cups 440 -.023 375" -360"
Comfort of cups 4927 296 729" -452"
Overall wearing comfort of brassieres 587" 294 1.000 -508"
Ranks of satisfaction for the 469" 467" 508" 1.000

brassiere pads

* : Significant lever is 0.05(two-tails).
* ¢ Significant lever is 0.01(two-tails).
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(Table 15) Comparisons of the results of correlation analysis for the subjective evaluations between the AA cup

group and the A cup group

Comfort of pad Satisfaction of Overall wearing Ranks of satisfaction
materials appearance comfort of brassieres for the brassiere pads

AA cup A cup AA cup A cup AA cup A cup AA cup A cup
Softness of 743" 808" 285 -355 796" 561" -265 218
brassiere pads
No feeling of 246 467 014 040 477" 465 -195 -686"
1rritation
Comfort of pad 1.000 1.000 426 -183 588" 594" 521" 417"
materials
Thickness 048 -.100 263 -.025 -.089 -467 217 382
Suitability of 39 340 672" 329 510° 547" -366 -752"
thickness
Scantiness of 102 110 -349 -492" 058 119 081 -187
volume
Exaggeration of -216 -298 137 034 -308 -560° -.084 460
volume
Suitability of 501° 471 692 374 464 623" 474 742"
volume
Naturalness for 343" 312" 799" 246 210 266 -289% -245
wearing silhouette
Satisfaction of 426 -183 1.000 1.000 432 169 -488* -463
appearance
Fitting of cups 5717 134 726" 552" 368" 4327 L4e4” -a37”
for breasts
Keep position of
cup during 132 103 001 275 271 355 -231 -490
movement
Uncompressed 325" 582" -132 086 226 549" -357" -360°
feeling by cups
Comfort of cups 564" 4217 405 216 714”7 769 -.484" 434"
Overall wearing -
comfort of 588" 594" 432 1169 1.000 1.000 -523" -503"
brassieres
Ranks of
satisfaction for -521" - 417 488" 463 -.523" -503" 1.000 1.000

the brassiere pads

* ¢ Significant lever is 0.05(two-tails).
* . Significant lever is 0.01(two-tails).
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