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INTRODUCTION 

Any decisions regardng technological choices in the developing 

world constitute a tricky affair because the pace of change of things and 

processes has become so fast md there are so many differ.ent interacting v~ri-

ables involved that any exercise in futuristics ends up in a mass of uncertain-

ties. This, ofcourse, does not absolve one of the responsibility of making such 

attempts but it ought to be realised that this is not a simple problem. Modem 

techniques for analysing complex issues are available (Waddington 1977) and 

it is time that such techniq.,es be applied in the field of prosthetics and Orthotics. 

As a matter of fact, there is a certain element of urgency involved, very largely 

a consequence to the kind of activities initiated during the International Year 

of Disabled. Expectations have been raised and what was clearly a felt need 

has now been converted into demand by the disabled papulation. The govern-

ments in the developing countries cannot continue to treat this issue with the 

kind of apathy which had so far characterised their attitude towards what, in 

their estimate, was a relatively low priority item. The danger is that wrong 

decisions may be taken in a hurry md it is usually very hard to retrace steps 

once a programme has dready been launched. 

The existing state of prosthetic and orthotic services in the develop-

ing world is pretty dismal (ASIAN SEMINAR, TOKYO 1981). It is true that in 

some countries there are a handful of reasonably good centres where one can 

find some semblance of what is being done in the advanced countries but one 

must confess that their products seem to be like "blurred Xerox Copies" of the 

western counterparts. At best, however, these few centres, which are located 



ACHR28/INF.DOC./86.3 
page 3 

in large metropolitan towns, can serve a very small segment of the disabled 

population. There is then, the first major problem of scaling up the exist-

ing services by a "quantitctive leap:" as it were, so that ultimately all the 

disabled can have an access to a neighbourhood facility. When one considers 

that over 80% of population in most developing countries resides in rural 

areas, often in regions which are relatively inaccessible, the logistics of 

arranging an easy reach are truly mindboggling. 

The problem, however, is not merely one of raising adequate 
. 

financial resources, training manpower and building more institutions. The 

inadequacies of Institution Based Rehabilitation (1. B.R.) have been realized 

by W .H .0. and the trend inevitably is moving towards some kind of a 

Community Based Rehabilitation (C. B. R.). Prosthetic and Orthotic .services, 

therefore, will have to fall in line with the other components of a Rehabilitation 

set up necessitating a good, hard second look at many existing practices. 

SOCIAL STRATIFICATION -

It is often overlooked that the societal structure in the developing 

world is stratified into the top ten percent of the relatively well-to-do- who 

control most economy as well as decision making and a bottom ninety percent 

who lead a life of poverty and object misery. Numerous well intentioned 

efforts have been made to raise the status of this bottom ni~ety percent by 

. importing more efficient and more expensive technologies and the paradox has 

repeatedly been observed that the benefits of such sophisticated technology 

transfers reach, in fact, the top ten percent, resulting in an ever-widening 

gap between these two groups. The historical imperatives of this anamoly 

ought not to be overlooked and whenever decisions regarding technological 
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choices have to be made, one has to squarely ask this question -"which is 

the target group one is working for ?" Technology transfer cannot be a 

neutral agent; the issues raised are value-loaded. 

MORE SCIENCE- LESS SCIENCE ? 

A trap in which it is very easy to fall is to be so overwhelmed 

by the poverty and underdevelopment of the third world countries and, 'havi~g 

been sensitized to the distortions consequent to sophisticated technology transfer, 

the pendulum is made to swing to the other extreme. Primitive technology is 

romdnticised and as a consequence peg legs and the like, superadded with some 

trimmings derived from new knowledge are offered as a realistic solution. Su-ch a 

simplistic approach, it seems to me, suffers from a catch. A distinction between 

science and technology is not ma:le. An exotic material or a complicated design 

is assumed to possess a high science content. This indeed is not true. As Lewis 

Thomas ( 1974 ) pointed out in his inimitable manner, the more complicated a 

technological gadgetry the less science content it is likely to possess. What we 

need in the developing world is not less s.cience but more science,. For instance, 

a lot of fundamental work has been carried out in advanced countries in the field 

of kinesiology, locomotion and gait,- ergonomics etc. which is crucial to an 

understanding of the problems of the disabled. If th~e basic concepts are 

transferred in a simple uncomplicated manner, one can design appliances within 

the available economic constraints, md<ing use of locally available materials 

and technologies. In short, whet is required is a judicious mix of new knowledge 

and traditional technologies to provide optimal solutions for existing needs. 

"APPLIANCE COMPA Tl Bl LITY" TO Ll FE STYLE 

Most modem prosthetic and orthotic appliances were designed and 
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conceived in the west. Presumably because of the cold climate feet had to 

be protected by warm socks and closed shoes. The stone floors of yesteryears 

were too cold to sit on and so chairs were invented, requiring table tops to 

provide a working surface. An entire life style thus evolved where use of 

closed shoes and sitting on chairs became a social norm. 

This may be contrasted with the much warmer climate of most 

tropical regions of Asia, Africa and Latin America which is where the develop-

ing world lies. People here use an open, well ventilated footwear or quite 

often, move around barefoot. They sit on the floor which becomes their working 

surface. One should distinguish, in this particular context, between floor-

sitting and chair-sitting cultures. This fact has not engaged the attention it 

deserves when designing prosthetic and orthotic appliances. The lower limbs, 

in this context, acquire a new functional climension. They are not merely 

devices to support body weight and permit locomotion; they also utilize their 

capacity to flex at the hips, knees and ankles so that the body can be lowered 

on to the floor to be able to squd. Cross-legged sitting requires, in addition, 

rotations and twists which few existing appliances would permit. 

Overlooking some of these simple facts leads to inappropriate 

designs which either force a radical change in the life style of these people or 

more often, an outright rejection of such appliances. It would be far more 

appropriate to design appliances which enable our rural disabled to remain 

integrated in their society th01 to force theni to migrate to urban areas where 

it is easier for them to alter their life style. Such consequences run contrary 

to the entire concept of true rehabilitation. 

Any technology transfer should be in harmony with the environment 



ACHR28/INF.DOC./86.3 
page 6 

and culture of a people to be able to provide durable solutions. 

EPIDEMIOLOGY OF PHYSICAL DIABILITIES IN DEVELOPING WORLD 

The disease patterns which are still prevalent in the developing world 

are widely different from what one would today encounter in the advanced 

countries. Poliomyelitis still constitutes the largest single cause for physical 

handicaps. Leprosy is widely rampant,. Spina bifida, muscular dystrophies and 

stroke are not our major priorities. Poliomyelitis, on a casual look might appear 

to be a much simpler problem when compared to say, spina bifida or cerebral 

palsy. This indeed is not true, A polio child has a normal intelligence, has a 

non-progressive disorder and is much more likely to be a community walker. With 

a normal expectation of life, he is the kind of consumer who can put an orthosis to 

full use over a long period of time. Furthermore, no two patients of polio are 

alike.Wth various combinations and distribution of paralysed muscle groups a 

prescription writing becomes a complex task and if the prescription is not carefully 

worked out, the chances of the child rejecting the appliance are very high indeed. 

There is a reason to emphasize this point. Any new ideas on orthoses 

for polio have now to emerge from those countries where this disease is still 

widely prevalent. Even a successful polio vo:cination programme would still 

I eave behind mi II ions of children, growing into adults, constituting a staggering 

backlog of orthoses consumers. It thus becomes important that new designs, which 

specifically take into account the lifestyle already referred to, and which would 

be light and airy and durable and acceptable, are developed. This would require 

a reappraisal of existing designs, use of new materials, use of new ideas (e.g. 

floor- reaction orthoses as an alternative to conventional KAFO) and setting up of 

new objectives. For instance, is it possible to design an orthosis for a polio child 
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which does not require any footwear at all and which can be used in farms and 

paddy fields ? This may seem to be a tall order demanding objectives which 

may carry mutually contradictory solutions. But if one wantsthefarmer's son 

to continue to help him in the farm more efficiently than he is capable of 

doing now, I see no reason why the child would wear the orthosis. 

A lot of thinking has still to go into the problem of leprosy. While 

Paul Brand's work on footwear for anaestheticfeet broke totally new grounds, the 

last word has not yet been said on the subject. New materials such as polyurethane 

may be more versatile. N\ass production methods for preparing large numbers of 

protective footwear for anaesthetic feet at a low cost can save millions of feet 

from getting ruined. 

SKILLS OF TRADITIONAL CRAFTSMEN 

Of late several attempts have been made, and these have received 

considerable attention, to solve the problems of developing countries in the field 

of rehabilitation aids (Huckstep 1975; Caston 1982; Dartnell 1983). In all of these, 

there is an underlying assumption that the native population is totally unskilled. 

And so, simplification has been taken to an extreme. Huckstep's work in Uganda, 

which provides valuable mancgerial alternatives to solve the problem of long 

waiting lists, uses designs which are biomechanically and aesthetically not 

acceptable. Don Caston's remarkable ingenuity has certainly brought out that 

local materials like bamboo can beexploited for various gadgets but almost a 

fetish has been made of bamboo. Publicctions such as AHRTAG'S 11 pop-up11 

pictures of bamboo parallel bars were presumably designed with a belief that 

third world craftsmen are devoid of all imagination. And when manuals for 

orthopaedic aids start telling us about nails and hammers, it almost reaches 
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offensiVe levels. 

It has to be understood that a lot of native talent and skill is 

available in most developing countries. What is req;ired is to be able to 

effectively interact with local craftsmen md the results are likely to take 

one by surprise. The Jaipur Experience has been a major example of the 

utilization of traditional craftsmen extremely successfully, not only to 

fabricate but also to develop and innovate on existing designs (Sethi 1981) 

When one realizes that native oraftsmen such as carpenters, cobblers and 

blacksmiths are available in every village because of their need in an agri-

cultural economy, the feasibility of utilizing their talents has to be seriously 

examined. This falls in line with the W.H.O. thinking on C.B.R. 

It is curious that while well wishers from advanced countries 

are adopting an over simplistic attitude, the professional groups in the 

developing countries (Orthopaedic surgeons, rehabilitation experts, prosthetic 

· and orthotic technicians) want the lat_est and the best to be imported to their 

country. This kind of demand results from their exposure to the prevailing 

practices in the west and they sincerely believe that this is what their country 

needs. This inevitably leads to an overdependence in import, of ideas as 

well as materials, and all creative thinking is thwarted. They are not able to 

realize that proper alignment, for instmce, is more crucial to a successful 

limb fitting than using a hydraulic knee mechanism. 

WHAT CAN THE ADVANCED COUNTRIES DO ? 

The dilemma of oversimplificdion leading to unacceptable designs 

on the one hand versus a mechanical imitation of existing western appliances 

has to be resolved. 
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Probably the most important concept which needs to be transferred 

is the demonstration that CBR is what these countries need. The entire value 

system and the philosophy of CBR has to be successfully transferred. This 

transfer of a value system is far more important, and more difficult, than a 

mere mechanistic transfer of ha·rdware technology. There is a built in resistance 

to such ideas especially amongst the leaders of the medical profession.Without 

winning over the team leaders, opinion makers and policy makers such a programme 

would only find theoreticalacceptance. W.H.O. has produced C.B.R. Manuals. 

These have a look of some elementary literature and the medical profession has 

so far not scrutinized them seriously. An intensified effort, at a higher intellectual 

level, with seminars and workshops which are sufficiently provocative to generate 

heated arguments would, in the long run prove more useful than what hckbeen 

attempted so far. 

Scientific principles which are crucial for acquiring a basic conceptual 

understanding of prosthetics and orthotics should be taught to different categories 

of professional groups. This is fer more important than to demonstrate how a 

particular appliance is actually fabriccted in New York, for instance. How to 

take accurate measurements, why a quadrilateral or a PTB socket is deliberately 

deformed in the way it is, how one can provide stability to the knee by proper 

alignment and how to carryout trouble shooting when a patient continues to limp, 

after an appliance is fitted is,.to my way of thinking, far more importantj whether 

one uses steel or duralumin or polypropylene is a secondary issue. 

To be able to transfer such concepts, the tremendous revolution in 

communication and information technology needs to be exploited to the maximum. 

The prevailing system of either trainees from developing countries being sent to 
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advanced countries for learning techniques of fabrication or specialists, in a 

reverse flow, running short term courses in third world countries is not only 

very inadequate but also undesirable in many ways. The lucky few who get 

trained abroad form an elite corps and, imbibing the value system of a 

society they have been exposed to, work towards their personal career structure. 

More often than not they are unc:hl e to appreciate the difference between concepts 

and techniques and on return, merely try to replicate mechanically what they had 

seen abroad. Lacking some tool or a particular raw material, they throw up their hands 

and either get frustrated or else migrate abroad, seeking greener pastures in some 

oil rich desert country '. They are a victim of an overdependency syndrome. 

If a trainer comes from abroad, he suffers from two major handicaps. 

Firstly, he is not familiar with the culture and thinking modes of local population 

and therefore cannot truly understand their specific local needs and problems 

within the short duration for which he works as a consultant- Secondly, there is 

the language barrier and so he is never really able to interact with local craftsmen 

who are the actual possessors of manual skills. His trainees are recruited from 

amongst the urban-based, educated middle class who can follow his language. In 

underdeveloped countries, this group has no background or aptitude for any manual 

work., What ultimately gets imbibed is some technical jargon but any innovative 

work cannot be expected from this group. 

With increasing T.V. coverage, it is now distinctly possible for the 

advanced countries to produce imaginative visual programmes on video-cassettes 

with suitable dubbiAg in locd lcnguages. These would have a much wider reach. 

It should also be remembered that native craftsmen have a very effective visual 

grasp. Anything shown in 3 dimensions is readily comprehended and they can 
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quickly reproduce the designs, using local materials and traditional techno-

logies • Instructing through 2 - dimensional engineering drawings does not 

convey the messages. 

Programmes designed to enhance problem solving capabilities need to 

be prepared. They could be provocative and may even show how a modern, 

externally powered wheel chcir is utterly out of place in the rugged rural terrain, 

and then throw up a challenge for designing a practical mobility aid suitable 

for their own needs • 

A lot of experience has been accumulated by several dedicated 

volunteers in the field of development -in education, agriculture, small 

scale industries, sanitation and water supply etc. Their perceptions ought to 

be made available to orthopaedic surgeons, rehabilitation professionals etc. 

so that there is a much clearer realization of social obligations by this privileged 

group and the common mistakes made in development work are understood. 

The basic idea should be to get the professionals to appreciate the need for self-

reliance and a better understanding of the development scenario -an area with 

which most well placed professionals are non-conversant. 

ARE MODERN MATERIALS IRRELEVANT FOR THE DEVELOPING WORLD ? 

lnspite of all thathas so far been argued one has to accept that 

new materials, especially in the field of plastics, have revolutionised many 

basic designs of appliances. One can move away from the tyranny imposed 

by traditional hardware such as steel in the design of lower limb orthoses and 

use totally fresh geometry of designs which can be very relevant for polio 

children which can ultimately be deve!-oped to a barefoot stabilization of 

unstable knees, for instance. This would enable the village child to move 
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uninhibitedly in the farms and paticipde in contributing to the family income. 

By trussing him up into traditiond calipers with ankle boots, one can materially 

disable a child in a rural setting. 

The ISNY flexible socket with carbon fibre composite reinforcement 

is the kind of innovation which presents exciting possibilities in ultimately 

developing well ventilated socket systems. The discomfort imposed by an 

impervious toto I contact socket of a modem prosthesis in the hot, humid climate 

of tropical countries is not realized by many. A biomechanically superior design 

is often rejected by a patient in favour of a less efficient plug fit merely because 

the latter makes some air available around the stump to enable the skin to breath '. 

Modem materials (and one can concelveof less exotic and cheaper 

analogues such as a composite of bamboo fibres in an epoxy matrix) ought not to 

be rejected outright merely becwse they ore expensive and scarce. They ore bound 

to become cheaper with time and their potential in developing new designs which 

offer greater consumer satisfaction for a different life style must be exploited. In 

fact, this should become a major endeavour of the science and technology institutes 

of the developing world. 

SUMMARY 

1. Any technology transfer should ensure that its benefits reach the mute 

majority rather than the top elites who so for have been the major 

beneficiaries of such activities. 

2. Such transfers should generate self reliance and not impose an over 

dependancy syndrome in the recepients. 

3. The technology and its products should be in harmony with the 

environment and culture of the people. 
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Concepts rather than gadgetry require to be transferred. 

Modern methods of communication technology harnessed into producing 

imaginative programmes and literature for different target groups 

(surgeons, rehabilitction personelle,traditional craftsmen) can reach a 

much larger audience than mere exchange of personelle for effecting 

technology transfer. 

The consumer of an appliance is the final arbitrator of its suitability. 

An enormous field for future research oan be thrown open when 

different requirements for varying life styles are given adequate 

weightage. 

The skills and innovative capacity of native craftsmen should not be 

underrated. 

The use of new materials and new design concepts ought to engage the 

attention of the science and technology institutions of the developing 

worlds to produce appliances which can meet specific needs of 

disabled in a more effective manner. 
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