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The footwear to be described in th is  paper has been developed at 
Oj i R iver during  the past  fou r  years. I t  i s  the resu l t  of pool i ng  of 
ideas and experience from many di fferent sources inc luding Mr. Paul 
W.  Brand 's I nst i t ute in Karigir i  where the author was priv i leged to 
hold a WHO Fel lowsh ip i n  1 960. 

The paper is  div ided i nto three parts. Sect ion I describes the 
general characteristics and construct ion of (a) the sole of the shoe 
and (b) the u pper. Sect ion I I  describes the i ndicat ions at presen t  being  
used for prescrib ing different types of footwear and  Section I I I  g ives 
detail s  of sources of supply of materials .  

The sole of the shoe 

The trauma of wal k i ng, which is the i mmediate precIpItat i ng  
factor i n  a lmost al l cases of  plantar u lcerat ion i n  leprosy patients ,  
can be resolved in to three components : frict ion ,  flexion  and impact . 

(i) Friction. Frict ion acts between the sole of the foot and the 
walk ing  s urface at al l  stages of walk ing rol l .  It i s  reduced to an 
acceptable m i n imum by any type of well made and wel l  fitted foot
wear. The pr incipal featu res to  look for are : 

(a) A snug fit i n  the heel and across the forefoot to prevent  
chafi ng ins ide the  shoe. 

(b) A free space of approximately half an  i nch between the t ip  
of the toes and the end of the shoe .  H owever wel l made the 
u pper, during walk ing  the foot osc i l lates backwards and for
wards i nside the shoe. 

(c) Complete absence of rough stitching, nails and other i rregu
lari ties i n s ide the shoe. 

(ii) Flexion.  Flexion acts almost ent i rely at  the metatarso
phalangeal jo ints (PRICE, 1 959) and i s  respons ib le for a high propcr
t ion  of plantar ulcers. It can be control led absol utely by means of a 
rigid sole and nothing better has yet been suggested for th is  than the 
clog sole (PRICE, 1 960). 

The essent ial  features of the clog sole are i l l ustrated i n  Fig.  1 .  

T o  b e  comfortable and effective i t  i s  essent ial for the clog sole t o  fit 
the foot a.ccu rately and this  is  so even though the majority of our  
c logs now have a res i l ient  i nsole.  
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The i n sole cast  must  not be so great as to prod uce excessive dorsi
flexion of the t oes.  This i s  of great importance i n  cases where the toes 
are deformed or where there is any tendency of rigid i ty at the meta
tarsal phalangeal jo in t .  

Br idging of the foot  i n  the shoe ( Fig. 2 )  i s  the result  of too m uch 
insole cast and wil l cause ulcers at the t i ps of the toes. 

There m ust be an  effect ive arch support i ncorporated in the sole 
or added later as part of the i n sole (TU RNER, 1 96 1 ) . In  a properly 
made hand carved Lancashire clog m uch of the weight of the body i s 
borne on the i n step an'd the wearer rocks forwards on to his metatarsal 
heads on ly  du ring wal k i ng .  

The c log soles are carved for us here by a self-taught wood carver 
( Fig.  3), us ing trad it ional and local ly made tools and trad it ional  
wood- Rauwolfia macrophylla. The t rad i t ional  wood used for clogs 
i n  Brita in  i s  A lder, but most modern clog soles are made of Beech 

and any type of t i mber which is reasonably l ight and durable and 
well seasoned, is su i table .  

Clog soles can be purchased ready made, but ,  though we have 
found them a l i tt le less cost ly  to use than hand made clogs, we prefer 
hand made clogs pri ncipa l ly  because it is easier to get a good fit with 
the hand made sole. The carver should never make a sole without 
see ing the pat ient and i n  many cases a plaster-of-paris cast of the foot 
is taken to gu ide h im throughout  the carv ing process (Fig. 4). The clog 
sole can be shod e i ther with spl i t  p ieces of motor tyre or special  c log 
i rons .  If i t  is desi red to s impl ify the clog sole, the heel shank can be 
left out,  bu t  the cast is absolutely essent ia l  and should approximate 
to the standard dimens ion for Lancashire clogs. For s ize 8 clogs th is  
is one and a half i nches, other s izes i n  proport ion (Fig .  5) .  Certai n  
categories o f  patients do not need o r  wi l l  n o t  accept such absolute 
rigidity as the clog sole provides ; for them, we use a s imple sandal 
with microcel lular rubber insole ; i t  does. not completely e l iminate 
flexion  but somewhat reduces it (Fig. 6) . 

(iii) impact. The trauma of impact may be reduced by means of 
a res i l ient  i nsole. We have experimented with a n umber of d ifferent 
materials and have concluded that m icrocell ular rubber of approxi
mately 1 5  to 20 degrees shore, as  recommended by M r. Pau l  Brand, 
i s  the best general purpose materia l  (ANDERSEN, 1 96 1 ) .  

As an  i n sole material for clogs, i ndustrial grade " Rubazote" of 
half an  i nch thickness is prov ing  sat isfactory here in a pilot tr ial .  
We are also experiment ing  with a sponge rubber i nsole wh ich can be 
cold cast to fi t  the most badly deformed foot accurately. This is  an 
Imperial Chemical I ndustries product known as 'S i lcoset' Foam 
Rubber. 

The Upper 

We find the open type sandal upper (Fig. 7a) most satisfactory as it 
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req u ires very l i t t le  sk i l l  to make it and is q u i te cheap and easy to 
repair .  

The clog uppers must be fixed to the sole with braised nai ls  as 
ord inary nai ls rust too q u ickly .  We have al so, found button clasps 
( Fig. 7b) a useful subst i t ute for buck les for pat ients whose hands are 
too bad ly  deformed to be able to use the buckle fi tt ing .  

Indications for Footwear 

(a) The/oot with no previous ulceration . This is  the most important  
foot to care for. Fort unately i t  is not necessary to  provide a l l  leprosy 
pat ients with protect ive footwear. A l though i t  is not  possible to be 
dogmatic, the fol lowing i ndicat ions have proved of pract ical val ue : 

( i) Feet showing misreference (WEDDELL, G.)  of more than 
2 cm . ( Fig. 8) .  

( i i )  Feet with oedema and t enderness over the metatarsal heads 
( PRICE 1 959). 

( i i i )  Feet with atrophy of the sk in  associated with lepromatous 
leprosy . 

The great majority of feet i n  the above categories can be protected 
from ulcerat ion by a pai r  of microcel l u lar rubber s l i ppers . A few 
feet i n  category ( i i )  may need rigid sole shoes. The pat ients are on the 
whole  rather resistan t  to wearing the rigid so le  shoes and, as  these 
shoes are considerably more costly to  make than the s imple m icro
cel l ular rubber sandal, our policy i s  to issue these pat ients with the 
s imple sandal. After the i n i t ia l  t reatment by bed rest, we watch them 
careful ly at weekly i ntervals .  Later, clogs are made i f  necessary. 

The microcel lular sandal consists of exactly the same material as 
the insole material described in Sect ion I (a) ( i i i) (Fig. 6). 

(b) The Rigid Foot.  Flexion is no longer a problem in this type of 
foot and re-u lceration  can ,  i n  most cases, be controlled by s imple 
micro-cel lu lar  sandals ( Fig.  9). If t he plantar su rface of the foot is  so 
grossly scarred and so deformed t hat weight i s  borne on one or two 
prominent points (Fig .  1 0), then ,  rigid footwear with a soft i n sole 
accurately filled to the contour of the foot i s  essent ial . 

Formal surgical correction is not  often possible i n  these feet, but  
"tidying up operations", for example, the removal of the deformed 
and twisted toes are wel l  worthwh i le i f  the pat ients can be persuaded 
to accept them. 

(c) The Scarred but still Mobile Foot .  Even fol lowing the surgical 
correcti on of paralytic deformities, this type of foot must be shod 
with rigid sole shoes preferably with a soft i nsole, even if  the pat ient 
has had only one ulcer. This statemen t  holds good for the first two 
years after the u lcers heal .  After that,  i f  the pat ient  has learned to 
care for his foot, he may then be able  to  remain u lcer-free us ing 
microceUular rubber sandals .  



FIG. I. Photograph or Lancash i re clog.  Sole made by R. Tu rner or C l i t he roe . 
The cast, i . e . ,  the amo u n t  of t u rn u p  of the toe is I � i nches. The u pper su rface i s  
s l i ght ly  concave rrom s i d e  to s i d e  and t he re is  a carved i n  arch su pport.  The 
groove round the u pper edge of the sole is called the "gr ip" and is  only req u i red 

if a boot ty pe u pper wi th  a waterproor jo int  i s  needed . 

FIG. 2. D iagram to i l l ustrate "br idging".  This occ u rs ir too steep an insole cast 
i s  u sed with a rigid or deformed foot . 

....... 

FIG. 3. Photograph to show three successive stages of clog mak i n g : 
i .  The wooden bloc k .  i i .  The rough carved sole. i i i .  Fin ished sole. 



FIG. 4. Photograph to show Plaster-of- Par is  cast u sed to gu ide the carver i n  
mak i n g  a special carved clog for a deformed foot ( P R I  E 1 959).  

FIG . 5.  D iagram to show t he cast . The under sole cu rves smoot hly u pwards from 
the mid-sole to the t i p  of the clog. 

FIG. 6.  Photograph of t he microce l l ular rubber sanda l .  (n this case the u pper i s  
made of r u b ber  (st r i ps cut from i n ner t u bes). Leather or canvas strips c a n  also 

be used. 



FIG. 7A. The clog. This clog has a "Rubazote" insole. The upper is of leather. 

FIG . 70. The b utton clasp. A simple stud l i ke device which can be manipulated 
by badly deformed hands. 

FIG. 8 .  (0) Diagram to show the plan used to record misreference q u ickly.  
Standard points marked X are tested in  random order and degree of misreference 
if any recorded in centimetres. (b) M isreference map be taken from case records. 



FIG. 9. Foot pr int  ( H arris and Heath M at) of a pat ient wi th  scarred but  broad 
based foot successfu l ly  treated w i t h  microce l l u lar rubber sandal .  

FIG. 10. Foot pri n t  ( Harris and Beath M at) of patient  wi th  r igid foot and spots 
of high pressure need i n g  special  carved clogs. 
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(d) The Healed Heel Ulcer. "Patients who have had hee l  u lcers 
must have rigid sole footwear wi th res i l ient i nsoles" ( W A R D ,  D.) .  For 
practical purposes, th i s  dogmat ic statement is, in my experience, true 
and although a few patients with heel u lcers can get away wi th  
wear ing microcel lu lar rubber sandals, t he large majority have to 
continue to wear rigid so le  footwear .  

Sources of Supply 

(a) Microcellular Rubber: N igerian Shoe Factory L imited, 
P .O.  Box 1 4 1 ,  Kano. 

(b) ' Rubazote ' :  Expanded Rubber Company, M i tcham, Croy
don, England. 

(c) Buckles, Button Clasps and Irons for Clogs : James H orsefield 
L imited , 26 Parad ise Street, Sunbridge Road, Bradford . 

(d) Braised Nails : Charles Lane and Sons L imi ted, Leeds N ail 
Works, Leeds 1 0. 

(e) Manufactured Clog Soles: Brit ish Clog Man ufactures Limited, 
Snaithe, Goole, Yorkshire. 

(f) 'Silcoset '  Rubber: Imperial Chemical I ndustries L imited, 
Hexagon House, B lackley (P .O.  Box 42), M anchester 9, England.  

(g) A dhesives: An excel lent adhesive can be made i n  countries 
where rubber is prod uced by d issolv ing smoked rubber sheet i n  
petrol . 

(h) Technique of hand making of clogs (R .  Turner, 82/86 Lower
gate, Clitheroe, Lancs.) 

Appendix 

The footprin t  mat was obtained through the courtesy of Dr. 
H arris of Toronto who invented the mat ( Hardy and Clapham). The 
mat has a smooth upper surface, the under surface bears a set of 
i ntersect ing rubber ridges of different heights designed to give an 
i ndication of the pressure over the sole as a whole. A study is  being 
made of foot prints  i n  normal people and in leprosy patients with or 
without anaesthesia and wil l  be p ublished in  due course. I t  is our 
i mpression that thi s  i s  going to  be a most useful clin ical i n strument 
for helping to assess the type of footwear needed by leprosy patients. 
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