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INTRODUCTION 
A s c h a n g e s occur in p ros thes i s des ign 

a n d fabr ica t ion , p ros the t ic socks mus t 
adapt to b e compa t ib l e w i t h these de
ve lopmen t s . A c c o r d i n g to M u r p h y , 1 the 
major funct ion of a pros the t ic sock is to 
g ive comfort and e n h a n c e the eff ic iency of 
the p ros thes i s b y " p r o v i d i n g c l ing to the 
res idual l i m b and s l ide w i th respect to the 
socket w a l l . " O v e r the years , th i s has b e e n 
accomplished efficiently by wool socks and 
ny lon shea ths . T h e three , f ive, and six ply 
t h i cknesses of socks have g iven ad jus tment 
for e d e m a and a t rophy, have afforded the 
res i l i ency that p rov ides comfort b e t w e e n 
the socket and the res idual l i m b , a n d have 
suppor ted the distal t issue wi th in the 
c losed " t o e " o f the sock . 

N e w socke ts are b e i n g fitted more 
c losely , weare r s are b e c o m i n g more act ive , 
and the sk in cond i t i on is b e i n g g iven more 
a t t e n t i o n . 2 As a result , the pros the t ic sock 
funct ion has added the impor t ance of " a b 
so rb ing persp i ra t ion , p rov id ing a wick
l ike ac t ion , and a l lowing for v e n t i l a t i o n . " 1 

To a n s w e r these n e e d s , a n e w pros the t ic 
sock has b e e n deve loped in a l ight we igh t 
cons t ruc t ion . 

LITERATURE REVIEW 
Se lec t ing a f iber con ten t w a s the first 

s tep . Po lypropylene olefin, w h i c h has b e 
c o m e a s taple in several major runn ing 
wea r l ines because of its w i c k i n g abi l i ty , 
w a s t r ied. W i c k i n g refers to the d rawing of 
b o d y moi s tu re from the skin up through 

the f ab r i c ; 3 as for e x a m p l e , w h e n it is u sed 
for the facings of d i sposab le d iapers . W i t h 
Lycra spandex , the po lypropylene h a d the 
r ight a m o u n t of e las t ic i ty to con tour or 
s t re tch-out , thus offer ing w i c k i n g , ven t i 
la t ion , a n d closefit in o n e yarn . 

Pros the t ic socks have his tor ical ly b e e n 
made b y kni t t ing several woo l s t rands of 
yarns toge ther to ach ieve des i red w e i g h t s 
and th i cknesses . T h e s ize of these w o o l 
ya rns has b e e n usual ly b e t w e e n 1/18" to 1/16" 
as m e a s u r e d on the wors t ed sys tem. A sock 
kni t ted of o n e e n d (s trand) o f such a yarn is 
sa id to b e a one ply; two e n d s , two ply; etc. 
T h e th ree , f ive and six ply are s tandard in 
woo l sock produc t ion . O t h e r f ibers such as 
cotton, Orion/acrylic, and Lycra/spandex yarns 
are knitted to approximate the thicknesses of 
wool socks. In Orion/Lycra, two ply and three 
ply are considered to be equivalent to three 
ply and five ply wool . 4 

A s usage of C o r e s p u n yarns (Or ion , cot
ton or po lypropylene wi th small a m o u n t s 
of Lycra) expanded in to socks for fracture 
cas t ing a n d or thot ic and torso interface, a 
n e w th i cknes s -we igh t des igna t ion b e c a m e 
impor tan t . Socks u s i n g Core spun yarn b e 
came k n o w n as heavy we igh t , m e d i u m 
we igh t , a n d l ight w e i g h t d e p e n d i n g on the 
n u m b e r o f ends and the yarn s izes used . 
T h e s t re tch character is t ics of socks kni t ted 
from C o r e s p u n yarns is re la ted to the 
th i ckness -we igh t des igna t ion and to the 
size o f the Lycra core used . 

Pro jec t ing the avai lable knowledge , a 
sock of po lypropylene f iber w i t h Lycra core 
in a l ight we igh t cons t ruc t ion shou ld ad
dress a n u m b e r of ob jec t ives , such as the 
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reduc t ion o f sk in moi s tu re , a c c o m o d a t i n g 
c loser fit, ad jus tments to e d e m a and atro
phy , a n d p rov i s ion of a soft in terface. After 
such a sock h a d b e e n m a d e , the feel 
sugges t ed the n a m e , "Sof t S o c k . " To de
t e rmine w h e t h e r or no t the sock ach ieved 
the s tated goals w h e n worn , a t es t ing pro
g ram w a s in i t ia ted . 

TESTER GROUP 
N a m e s of faci l i t ies were se lec ted from 

the files of the kni t ter . O f the 100 faci l i t ies 
or ig inal ly con tac ted , 27 r e sponded b y sup
p ly ing the kni t ter w i t h the n a m e s and s izes 
of peop le w h o would b e tes ters . Each tes ter 
r ece ived three free Soft Socks packaged 
w i t h an inser t card . T h e inser t card gave 
pe r t inen t in format ion abou t the sock and 
specif ic care d i rec t ions . Each tester w a s re
q u e s t e d to make a wr i t t en evalua t ion . 
F r o m the 103 tes ters , 75 eva lua t ions w e r e 
r ece ived . 

A m o n g the r e sponden t s , 39 percent were 
ages 21 to 40 years , 29 pe rcen t were 41 to 60 
years of age , 24 pe rcen t were over 61 years 
of age , and seven percen t were younge r 
than 21 years of age . Sixty-f ive percent had 
w o r n thei r p ros thes i s less than 21 years 
(one facility used socks on n e w fit t ings 

on ly) ; 18 pe rcen t h a d worn thei r p ros thes i s 
b e t w e e n 21 and 40 years ; 10 pe rcen t b e 
t w e e n 41 a n d 60 yea r s ; and six pe rcen t over 
61 years . Seven ty -e igh t percent were m e n ; 
22 pe rcen t w e r e w o m e n . S ix ty - two percent 
desc r ibed t hemse lves as ve ry ac t ive , 28 
percent as modera te ly ac t ive , a n d 10 per
cen t as s l ightly ac t ive . 

R e s p o n d e n t s iden t i f i ed the k i n d o f 
p ros thes i s they w o r e as B K , A K , P T B , P T S , 
knee d isar t icula t ion , j o in t s and corset , 
b e l o w e lbow, or o f w o o d cons t ruc t ion . 
L i n i n g mater ia ls were l is ted as fol lows: 33 
Pelite® l iners ; 14 lea ther l iners; 17 plast ic 
p ros thes i s w i t h n o l ine r or inser t ; one s i l i 
cone gel l iner ; one w o o d socket . E igh t in 
div iduals gave no answer . 

RESULTS 
W e a r i n g the Soft Sock w i t h a woo l sock 

w a s or ig inal ly thought to b e m o s t des i ra
b le ; h o w e v e r , 19 of the r e sponden t s sa id 
they w o r e Soft Sock b y itself. O f the 56 w h o 
sa id they wore it w i t h o ther socks , 20 sa id 
they w o r e it w i t h one woo l sock , e i the r a 
three ply, a five ply or a six ply; 12 w o r e it 
w i t h a w o o l sock(s) and a shea th ; e igh t 
wore it w i th two (or more) woo l socks ; s ix 
w o r e it w i t h only a shea th ; f ive w o r e it w i t h 



an Or ion /Lyc ra or o the r sock ; and five did 
no t specify w i th w h a t e lse it w a s worn . 

T h e specif ic funct ion of the sock w a s de
sc r ibed as fol lows: 31 percen t sa id they 
u sed it as a l iner ; 28 pe rcen t sa id they used 
it as a filler; 16 pe rcen t sa id they u sed it as a 
spacer a n d 18 pe rcen t sa id they used it for 
m o r e than one of these funct ions . T w o spe
c i f ied its use as a shea th , two as a w i c k i n g 
sock , a n d th ree gave n o answer . 

T w o ques t ions on the evalua t ion were 
m o s t cri t ical in j u d g i n g the effect iveness of 
the sock: 1) D i d y o u no t i ce any improved 
dryness o f y o u r sk in w h e n w e a r i n g these 
socks? and , 2) D i d you no t i ce any im
p roved comfor t o f y o u r sk in w h e n w e a r i n g 
these socks? S e v e n t y - n i n e percent ind i 
ca ted i m p r o v e m e n t in e i the r dryness or 
comfor t ; 52 pe rcen t ind ica ted improve
m e n t i n bo th d ryness and comfort . T h i s 
r e sponse pat tern w a s s imi la r w h e t h e r re
s p o n d e n t s w o r e the Soft Sock a lone , w i th 
on ly a shea th , o r w i t h woo l sock(s) (Table 
I ) . 

E igh ty -one percen t o f the r e sponden t s 
sa id they w o u l d pu rchase Soft Socks i f they 
w e r e avai lab le to t h e m ; e ight pe rcen t said 
they w o u l d not ; a n d 11 percen t gave no 
a n s w e r to th i s ques t i on . 

S i n c e the Lycra spandex used in the 
C o r e s p u n yarn for Soft Socks has stretch 
poten t ia l several t i m e s i t s relaxed length , a 
r educ t ion in inven tory s izes w i thou t sacri
f ic ing fit w a s tes ted . T h e n e w s ize range is 
s h o w n in Table II . 

Nine ty- four pe rcen t o f the r e s p o n d e n t s 
eva lua ted the fit as sat isfactory; two per
cen t felt the socks were too t ight ; two per
cen t felt t hey w e r e too e las t ic ; a n d two per
cen t gave n o answer . Fi f ty-one percen t felt 
the length w a s sat isfactory; 44 pe rcen t felt 
the socks were too long; a n d four percent 
gave no answer s . 

Ca re d i rec t ions w e r e l is ted o n the inser t 
card as fol lows: 

1. W e a r fresh socks and shea th each day. 
2 . P re - spo t socks before w a s h i n g wi th 

mi le soal o r de te rgen t , a n d cool wate r . 
3. F leece s ide shou ld b e in s ide for 

w a s h i n g (wool socks are w a s h e d w i t h 
the fleece s ide ou t ) . 

4 . W a s h w i t h a regular load o f w h i t e 
laundry, e igh t to 10 m i n u t e s , w a r m 
(not hot ) wate r t empera tu re , 1/2 cup 
m i l d de te rgent ( N O B L E A C H ) . If 
Ivory de tergent is u sed , use soft or 
sof tened water . 

5 . R i n s e in w a r m or cool wa te r for four to 
five m i n u t e s . 

6. After w a s h i n g , take t ip o f the toe in 
o n e h a n d , top o f sock in o the r h a n d , 
and pull taut to s m o o t h sock . 

7. Dry in dryer set o n low tempera tu re 
for 30 to 40 m i n u t e s . 

N ine ty - s ix pe rcen t of the tes ters sa id 
they h a d no w a s h i n g p r o b l e m s . O f the 
three w h o h a d p r o b l e m s , one b l e a c h e d the 
socks , o n e c o m p l a i n e d o f the s e a m failure 
b e c a u s e o f ve ry t ight fit, and o n e l a m e n t e d 
a loss o f fluffiness even though the socks 
w e r e h a n d w a s h e d . T h e loss o f fluffiness 
w a s further tes ted b y s end ing three addi
t ional socks a n d a sk ing the tester to b e sure 
socks w e r e w a s h e d fleece s ide in . 

E igh ty- four pe rcen t of the r e sponden t s 
sa id the w a s h i n g d i rec t ions were helpful . 
T h o s e w h o r e sponded " n o " c o m m e n t e d 
that they "d idn ' t r e a d , " " l aunde red w i t h 
normal w a s h , " " h a n d w a s h e d wi th Ivory 
or a mi ld de te rgen t , " and those w h o gave 
n o answer c o m m e n t e d that "w i f e does i t " 
or " i n hosp i t a l . " D i s t u r b i n g w a s the fact 
that 31 percen t of the testers said they 
w a s h e d the i r socks after two or more 
wea r ings . M a x i m u m n u m b e r of wea r ings 
before w a s h i n g w a s f ive. Table I I . 



CONCLUSIONS 
T h e testers in th i s s tudy w e r e d iverse i n 

age , sex , and in h o w long they wore thei r 
p ros thes i s . T h e y w o u l d s e e m represen ta 
tive of the general a m p u t e e popula t ion , 
a l though the 62 pe rcen t de sc r ib ing them
se lves as "ve ry a c t i v e " m a y b e a little 
h i g h e r than average . T h e s e testers wore 
Soft Socks by t hemse lve s , w i t h a wool 
sock(s) (and i n s o m e cases a shea th ) , w i th 
O r l o n g acryl ic /Lycra spandex or o ther 
socks , a n d wi th on ly a shea th . Soft Sock 
w a s w o r n as a l iner , a spacer , a n d a filler. 
S o m e testers s ta ted they w o r e i t i n s t ead of a 
conven t iona l shea th a n d some w o r e it spe 
cifically as a w i c k i n g sock . 

T h e n e w s ize range fit th is group o f tes
ters sat isfactori ly excep t for length . A s a 
result of th i s s tudy, the kni t ter has r educed 
the l eng th of the socks in the na r row range . 
Testers in th i s s tudy w h o ind ica ted exces 
s ive l eng th o f socks in the regular range 
could have rece ived a be t te r fit from the 
na r row range . A local tes ter ind ica ted that 
the socks wou ld g ive super ior w e a r i f a 
s l ight a m o u n t of s lack is a l lowed at the 
" t o e , " part icularly w h e n the p ros thes i s fits 
snugly or several socks are b e i n g w o r n . 

Care w a s v i e w e d as n o p r o b l e m b y the 
wearers . H o w e v e r , the kni t te r w o u l d pre

fer h a v i n g Soft S o c k s w a s h e d after every 
w e a r i n g b y all wearers . 

T h e m o s t s igni f icant aspect o f the s tudy 
is that 79 percen t o f the tes ters repor ted 
i m p r o v e d dryness or improved comfort 
after w e a r i n g Soft S o c k s . S o m e c o m m e n t s 
ind ica ted that these socks fulfill a n e e d 
w h i c h h a d ex i s ted for m a n y years . 
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