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Basic Study on Designing Maternity Wear Corresponding to Change of
Body Form in the Later Stage of Pregnancy (Part 2)
—Experimental Study on Suitability of Maternity Dress—

Etsuko Kroka and Yuki Mor1

Konan Women’s University, Higashinada-ku, Kobe 658

A study was made for designing a maternity dress that may conform to the wearer in connec-
tion with her body deformation accompanying with the pregnancy growth and, further, make
her feel comfortable, safe and easy to move.

Tests were conducted on five subjects, with the preparation of four kinds of maternity dress
varying in width and seam design position, in the 32nd- and 38th-week of their pregnancy. At-
tired in these dresses, the subjects placed themselves in various movements, such as up-and-down
walking on stairs, to show up for judging of the dresses’ suitability. Parallel with movement ob-
Jjective analysis by researchers, the subjects reached their subjective judgement through their own
feeling of comfort, safety and easiness to move.

In the 32nd-week test, one of the dresses, smaller in width and having the seam design at hor-
izontal waist, won a high appraisal from a view-point of the subjects’ clear visibility at and around
their feet. Stick pictures taken by a microcamera played a role in the judgement. This test
result gave a suggestion that a problem lies in most of ready-made maternity dresses which have
bigger width, with the seam design being positioned at underbust.

The dress, suitably worn at the time of the 32nd-week test, had become unsuitable in the 38th-
week test, as it was felt oppressive at abdomen by the wearer. Objective judgement by the ob-
servers also was unfavorable for the dress. Accordingly, it was recognized that more than 5%,
increase of peripheral length at waist seam design, after 32nd-week of pregnancy, must be taken
into consideration in the designing of a maternity dress.
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Table 1. Body form of subjects in the 32nd week of pregnancy
Subject
Item
S-21 S-22 S-23 S-24 S-25 x s
Stature (cm) 152. 1 169. 5 162. 8 157.9 154.9 159. 4 6.2
Weight (kg) 53.6 64.9 60. 7 52. 1 67.8 59.8 6.1
Bust girth (cm) 94.9 96. 3 95.8 81.9 102. 7 94.3 6.8
! pete(;fting dress T A-1 A-1 B—-1 B-1
easiness to wear | 9% of 4. 4% of | 4. 426 of 8. 7% of 8. 7% of
S se1n dosiEh | wuit irtH ek e e e | RO
girth of hip girth | hip girth | hip girth | hip girth | hip girth
the dress x 1.05 x 1.5 x 2.0 1.5 x 2.0
Fig. 1. Designing of various type of testing dress
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AH— PREF + F—DA-TFH¥1 v & Liz(Fig 1).
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CE Y EZMNBEOERREZBE L L, ABRZRI#RD
xRS VEEBRY EhhboT, EROTERCE
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BWRIBZ b 2b 0 LCERYED 215235024
TERBRELL. ThXThA  -BREcxabe, Al
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TIERO BEE OB L TR AH M B 2 & .
Ty VA=A H -t ORBEIEFEREOHECEHET
Fv—evZLicdD® T, AH— R0
Bk s® L hE 232 BROBRBELED & #7T
boL L. ¥, BEBREIL © 32 BRER S
betTR 2L x4 AH—F WUTFTRETS)
ZEML, A-BEOXMBME L. KENYSFELE
s L, EERBCEDES LS FVv—E¥y 7L,
YA MIL3HDOPLEDE, BETIXS5SDOPEDD
ZHOobDEirotc. H32:8R kT 5 ERIREERR
RBfl% Fig. 2 iR L. #EeouwTi, R v—
N 100 %, BH » ¥ o 75 100 % OFEM % A\ iz (Table
2). '
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Fig. 2. Wearing condition of various type of testing
dress (S-24)

BBtk 17cm, BE 27cm 0d DL Lic. AERIL
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Table 2. Mechanical properties of the sample fabrics

Right side fabric Lining fabric

Warp Weft Warp  Weft
Construction Plain Plain
Fiber contents (%) Wool 100 Cuprammonium rayon 100
Density (cm-1) 27. 4 26. 6 95.5 65.0
Thickness (mm) 0.68 0. 08
Weight (g/cm?2) 0. 02 0. 005
Bending rigidity 0.16 0.15
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Table 3. Sensory test about suitability of maternity dress

Item of evaluation

Method of evaluation

Easiness of abdomen portion

short of easiness—short of easiness to some degree—suitable—a lot of

easiness to some degree—a lot of degree

Fitness at seam design
unstable

Horizontality of hemline

stable—stable to some degree—ordinary—unstable to some degree—

tending upward in front—tending slightly upward in front—horizontal—

tending slightly downward in front—tending downward in front

Verticality of side seam line
nearer to back

Overall fitness of the maternity

nearer to front—a little nearer to front—suitable—a little nearer to back—

agreeable—agreeable to some degree—ordinary—unagreeable to some
dress degree—unagreeable

AEYROIIR 1 7eh 2 5EEL, BERER
DRITEYE L.

3. HWREIUER

(1) BifettcBeT 2 X BAERLE

8 32 5BEF I 31T B HERIRE AR O BfEtE o T
EEFAELT, DEOP L. KEIHERES, TIb
B2 (A-B), RIE2 (I -I), B2 (G-
HATEHIE - PAERARE) TH B, RIE, Vv EBLALE, %
BEDISERRWThIBEREK 1 FTHEENBED LR
= (Table 4). Fig.3 2{)h B x (L MIBD 2 LK%
75 7REFELLLDOTHS. [L2T LR LT\ ]
DA B Z DX AIBRTHD, [RRLIRW-L
v mabhie. 2L b-Li ] 03

flip b0z BT BThHH, KT AL THo1e.
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Table 4. Analysis of variance on easier-to-move
sensory test

Factor ¢ S Vv Fy
A 1 4.90 4. 900 16. 1649**
B 1 14. 40 14. 400 47, 5052**
C 1 0. 00 0. 000 0. 0000
D 4 18. 60 4. 650 15. 3402**
e 32 9.70 0. 303
T 39 47. 60

A: Position of seam design (A.B). B: Girth of dress
(I.II). C: Motion (state of standing or sitting move-
ment-moving up and down stairs). D: Subject.
** Significant at 1%,

P oE2D ARCHT 5 EHMEN0. 63T, ¥
= AMFA VEHENDRBRLLERE (348) OFF
BPHE —0.38 T, MAREELENBDLR, i
BT rv=2A1r514 vNBEORZOBAZED LOoh
b bhAabhic. TR T RERRO BfFHE T, L
(r-H AT BhE W 351 B FRACEIHEA 0. 20, BEEXRRERS D
FAPHEN L 60 T, B BB ARERICE FHE B
bhte.
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difficult difficult
to some degree

easy easy to ordinary
some degree

Fig. 3. Effect of position of seam design and girth of
dress on easier-to-move sensory test
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state of standing
or sitting movement

nearly step on hemline

action is disturbed by the shortage
in length of hemline surrounding -

restlessness develops as foot is
hidden out of eyesight

difficult to move due to twining of
dress round leg

pressure is felt on stomach

moving up and down stairs

5 0 2 3 4 5 number of complaint

S A-TI
—8— B-1
--O-- B-1

$55%3%

Fig. 5. Stick-picture in case of moving up and down stairs

@ vertex, @) glabella, 3) chin, @ back neck point, §) projecting back spot of hip line,
(® abdominal extention point, ) projecting front spot of hemline, @) projecting back

spot of hemline, (9 left toe, {0 right toe.

LA ER BRI - T (Fig 4).

A UL $3BACKT 2 EHERAEOT ST HBRTIL,
FE LB ERLRENALN, VIV B UBECiE
REDLRIEh ot Eio, ER2BTEALRE,H-
o [ERCEERYE LS ] Fx KRB #2 0
Ax M4 7Bl Abhil.

(2) BIfEBS OEBEMEIT

ERYEE LERY | BB THBRAESEY 1/6 %
FRCEBAEL, EEXEEDO1~5 v~ vEblbE
BHAT 4 v 2 2F 4 —TETEL, Figd 0lEhT
b5 TOEMFCKSTAEROBBEEIERRI X b
M4 7HEL, HERE Sy 27Xy 7 HRA VP ERES

BEBEREDILTAOIOEY — v ORKXER, HHo
B0 ADRZEBREA XD BEMN, TXhIxM 7K
iy, REXZREDET WETFNI bz, BXD
~a 54 VRIBENKER B, BERVEIET AL
Bogly—v, BIEOES v—v, AU T oEfE
OBIEE 1 v—vichbh, RIBOKVTEZEE
BISRICIAN B EBRRD L. ¥, BOEFS K
VARE L EREDEENRLVEL L0 X BIED
0.5cm ¢, FVABYBUERELIIIVI 214 7
5 papiboiic (Table 5). wrfr-&frBIfEhic, 2 H —
FRKREL S BE, BEBUDSThN AL XU BI
RERRCEBEINL.
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Table 5. Comparison between various type of testing dress from a viewpoint of
silhouette at the time of moving up and down stairs

(up)
Measurement item
TZsEZQOf Projecting front spot of hemline~projecting
dr cssg Angle @ back spot of hemline (cm) X
(O) O
1 scene 2 3 4 5
A-1 41. 8 47.1 38.6 32.8 49. 4 48.3 14.4
A-II 31.2 62.0 51.7 39.9 43. 1 42.8 9.3
B-I 43.7 46. 6 41.7 37.6 47.5 46. 7 5.0
B-II 50. 0 47.7 47.6 4.1 41. 7 55. 1 0.5
3 Projecting front spot of hemline~left toe (cm).
(down)
Measurement item
Teysrt’fngf Speed of Projecting front spot of hemline~projecting
dress left toe An(gol)e 6 back spot of hemline (cm)
(cm/sec) 1 scene 9 3 4 5
A-1 66. 1 40.0 43.7 42.9 43.1 36.5 39.9
A-I1 38.4 4.9 42.9 40. 8 43.0 43.1 41.0
B-1 71. 1 40. 3 36.3 39.7 43.9 36.8 38.5
B-11 52.5 47.0 50. 4 41.7 46. 4 35.6 23.5

(3) BHEFHROBEZEH,I DO ERRL1 7D FA VROWTEIEE L RER AN LERTNET L
BHEM i1V 5V /3PS Al

BREOWMBII YT~ 72 h 2 SCHETH (4) ERBRC X 2 EEFMME~5=T4 FVA
OBRFXEE LER, A BEN, TRHTHE FHWE O 32 HEF L 38 BRI B 2 FERIREBIRD
ToEfFcolEmE L, CEBTHMLREDILL, ArE)
FRB B AN — FOBELRKELERTWB T LA
Bdbhic (Fig. 6). EE ELrFEIcAH — FEBOEMND
BEABRERBELTAL LY BIEOANKTH .
32 B BT HERAEROMBR, MEOKWIT £
17 CIIBRARRCEERE Ny 7 Xy 7RSSV b
RESBOBEN K Z {, BIFEEDEL, MIA-4rE) up
el D, FLRDLHEL BLABRKELS BObhBZ &2 A-T
hote. TER BIETE, VIV BLMBORET» down
LOAN— MROBEXRONKELS BSbh, WFhod)

BT HBEBAOT BREREMN S pptbhi. £
BRAZOKRETI, AL By LTEWFHESE St i
oML, [REXARLRSTCAL] T2AH—-r A FED
bHOoWTEfELIEL W] OFLABECLVI 21 7
FUrARZLRIH, BREFERERZRLYEMNTS

up

down

down

Fig. 6. Swinging condition of testing dress at stairs

b Ligote. FEBRARRICIT 5 TROFHIEA R 2 serially photographed by a head-attached
EEEZAELYLE, FRBROXBIVEBEZEDLT micro-camera
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Table 6. Analysis of variance on suitability of maternity dress

Factor & S \%4 Fy

Easiness of abdomen portion A 4 6.25 1. 563 4. 7889*%*
B 1 18. 61 18. 605 57. 0222**
C 4 44, 95 11. 238 34. 4416**
D 1 18. 61 18. 605 57. 0222%*
E 1 15. 13 15. 125 46. 3564**
e 188 61. 34 0. 326
T 199 164. 88

Fitness at seam design (l:ioundary seam A 4 24, 92 6. 230 6. 5605**

line between upper and bottom parts
of a dress) B 1 13. 01 13. 005 13. 6948**

C 4 14. 37 3. 593 3. 7831%*
D 1 1. 45 1. 445 1. 5216
E 1 3.13 3.125 3. 2908
e 188 178. 53 0. 950
T 199 235, 40

Horizontality of hemline A 4 38. 27 9. 568 18. 4974**
B 1 12. 50 12. 500 24. 1670**
C 4 1. 57 0. 392 0. 7588
D 1 0. 32 0. 320 0. 6187
E 1 0. 02 0. 020 0. 0387
e 188 97. 24 0.517
T 199 149. 92

Verticality of side seam line A 4 10. 77 2. 693 5. 5970**
B 1 8.82 8.820 18. 3344**
C 4 8.17 2. 043 4. 2458**
D 1 0. 50 0. 500 1. 0394
E 1 1. 62 1. 620 3. 3675
e 188 90. 44 0. 481
T 199 120. 32

Overall fitness of the maternity dress A 4 7.83 1. 958 1. 9303
B 1 21.78 21. 780 21. 4773**
C 4 34. 68 8. 670 8. 5495%*
D 1 0.32 0. 320 0. 3156
E 1 25. 92 25. 920 25. 5597**
e 188 190. 65 1. 014
T 199 281. 18

A: Subject. B: Week of pregnancy (32nd-38th). GC: Judge. D: Position of seam design (A+B). E: Girth of dress
(I-II). ** Significant at 19%,.

WT, EFINBRAR 305 R0BEER X 5HAHE bhic (Table 6). I L H DFFOWT, ERE
ZfTote. FBOHORBR, BRPLYOBE, YIvE BV BIEBEO 2xEY 75 7R+ L (Fig7),
ZBOREERESHBVThIERERC X 5E0ER  3BBREF 3 ARRE VT [Dhrn-224 ] ot
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32nd¢ A

B SRR

R e |

A
38th- I

lot of

ghort o

short of sujtable 0 a lot of
easiness easiness to easiness to easiness
some degree somse degree

Fig. 7. Effect of easiness of abdomen portion on week
of pregnancy, position of seam design and girth
of dress

fin50 b s LU, KPRALBIVELDO AROD
#3BEREITD L D P EHEShTED, A
BEMENALR. ¥, REORVWCIZI I
24 7EBNThH, BEPLHPRENETE L1 7
BoxiBD LRl Thbd, ThfhoERERIC
BT, BEFPELOTIRIL 24 7T [2RE -5\ ]
OFHENEZTH Y, 328D I 21 7T [HEY] DFF
@n72% L BAIBEMIh T, RENWERKET
PR LL, Fig8 ko3RI ZA TR BT [RL-®
RV OFHER S ERE RS,

—F, BREOERRTIL, S20XFERELROL
¥h, HBBEFOKFREADVEXOABN VALK
W TERCEERLYE LS ] Fxnsl hbhich,
Fo AR 2 BRI VCTIR B FEPREENLLR
VHERY IO THoeT L L, BRECIDE
B EEN—FTHE A LT, ThiD\WnT

40 60

agreeable agreeable to ordinary unagreeable unagreeable
some degree to some degree

Fig. 8. Effect of overall fitness of the maternity dress
on week of pregnancy and girth of dress

T A-1 A-1 B-1

Fig. 9. Wearing condition of various type of testing
dress at the 38th week of pregnency (S-23, S-
24)

13, #3128 38BRMLTTOKEY =R P DEME
MNEH5.0%, ERRE2IFTEERERLALILR
BRT b0LELSD. BEREMDEZROWTL Fig. 9
CRTEED, KEY =R F OBIRY OFHIERE
S-23 L, MUK 25%HEmMRD S-24 OFTIX, #38
Fe it s AR 5 BEEOFMIIECESL, &
BB END, BRECKLEEROD Y IR 7
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DERDHZELFEDLRB. AL, 2B E
RBTh~2=74 FVRADESTRHT-»Tit, BEHCE
FAHEMEX SO0 UDARANR TR LENDBZ L
Mbdhote, KEFBEMLECST 580 BBz, 4
BEL 5L L W HFREREL LTI bh
Bk, ¥, MEOERVWVIBZI - T &4 7RENT
b, BHP L HPRAMWBEEC 21 7HOENED L
hic. 2%y, D247 TR L DHEL, BEVWHEMN
#Boht. BE - ReloB A1 LRIBOWTL, B
BOPIeWI 24 7R ERTHB T EH 38 BORET
BoneEitote. ok, BEBRIZEBEERBOZET
{2 38 BRFIC~ L5 1 v AR, BREVCEROELR
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XOTRR LB DEELZ LIS, (EREIICER T
RE=T 4 VVAN, ERTE > THRET, LirdE
fF+ REUOBERLEENE, LI LG LHLTRRT
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7.
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sz EhFARRER . BIffC oW TEREOEH

FHER R T8O T 5L, RIE, VIV ELMNE, #K
EFOSERWThRCLEEENRD bhi. KEREER
BoWv B2 CEBEOD LS EORED AT B 32 B
TR L, A BEHI 21 FBWHE
NELh.

(2) BROERMERCHTIHEEHTOVTIL,
32 Al L 5 38 BRF O X8 - KENRERLR % 78I
X L. KEFBYYELO A iz T 38
BRI [REP E ] OBEHFFMIMET Loz &b
b, FEfMEL Bz B 328D BERMEMK S5 B
ERRBRET EAZGAULEN DD T LBk,

%) EEBOF ¥4 v & LT, THHEMLBY &2
THRIEDOAV BIE EHRICL A5h 50, Zhic
DWTILBIEN - RS bREND B = L HBIfE
BB XUEEAELLHL LR 1.
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Ebhote.
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