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 Disability - Prosthetics and Orthotics - Rehabilitation and Development

Defining the strategic framework
Preamble

Having presented an overview of the situation regarding the people with mobility disablity of the region and their access to services in Prosthetic & Orthotic it is useful to look at the process of rehabilitation and its effect on the:

· individual 

· the family 

· the community and the country

Prior to making an assessment of the impact of the proposed intervention, it is important to understand the terms used and fully explain the expectations of such intervention.

The subject of rehabilitation of people with disability is full of technical, medical, engineering and developmental references.  Those immersed in the subject are often unaware of the jargon used.  In addition, it is easy to take for granted that readers are already familiar with the principles and the concepts under discussion.

For the layman to read a document recommending the investment of financial and other resources in the field of Prosthetic & Orthotics it may not be immediately obvious how this investment might impact on the lives of people with a disability.

This chapter attempts to establish an understanding of the technicalities and the framework of proposed development.

What is a Prosthesis?

A  prosthesis refers to any device that replaces a part of the body that has been removed.

A prosthesis, in this case, refers to an artificial (or false) limb.  It could be a leg or an arm.  The limb may have been removed due to disease, trauma or birth defect.  The medical and paramedical professional does not usually use the term “false” or “artificial” as it   implies that the limb is more cosmetic than functional.  However, the modern prosthesis is far from useless or purely cosmetic.  At the upper end of the scale, amputee paralympic athletes are able to run one hundred metres just fractionally slower than their able bodied counterparts.

The modern prosthesis is a technically advanced and highly functional piece of equipment.  Prostheses can also restore to wearers their independence and self-assurance   thus better equipping them to rejoin mainstream society.  New materials, new techniques and better understanding has made a great difference to the performance of the prosthesis over the last two decades.

It is important to note, however, that the degree to which function is regained by the individual is also dependant on the level of amputation.  With a high level of amputation (above knee) it is less likely that full function will be restored.  

It is estimated in this scenario that up to 60% of normal activity can be achieved.  The best results occur where the amputation has carried out between knee and ankle.  In this case, the amputee may regain up to 90% of his normal mobility.  This level of amputation, the trans tibial, is the most common and accounts for 70% of all amputations.

Most people have an important (but understandable) misconception regarding the provision of a Prosthesis.  It is widely believed that once an individual has received a new limb that there is no need for any further interventions.  That is far from the truth.  

A prosthesis does not last forever.  The best analogy would be a pair of sturdy shoes.  

If an able bodied person was to wear the same pair of shoes every day, they would wear out within two years.  They would certainly need to be replaced or at least repaired.  If the wearer was an office worker, he may get much longer from his pair of shoes.  If he were a farmer or a builder the shoes may not last as long.  A prosthesis is the same.  

On average, a prosthesis must be changed every 18-24 months, more frequently if the wearer is very active.

Fitting a prosthesis is a very exact science.  The amputated stump, the tissue, bone and skin were never intended by nature to take the weight of the body.  Therefore, the prosthetic socket (the part into which the stump is inserted) must fit very precisely.  The socket must put the “load” on the areas that are able to tolerate it, and protect the sensitive areas. So the fitting must be very carefully and accurately done.

In addition, the stump tends to change in size.  People gain weight and lose weight.  Older people sometimes retain fluid, other times losing it.  The fitting of the socket therefore needs to accommodate a certain amount of change.  However, there are limits.  If the volume change is too much, the socket must be re-made to match the new dimensions.  For patients who have recently had their amputation, the changes in volume can be significant.  It is not unusual for an amputee to need three or four new sockets in the first year.

Children as they grow, pose an even bigger problem.  They need a constant supply of new sockets and limbs.  As they grow, the limb eventually appears short.  Excessive shortening will damage the spine and cause problems later in life. Children must therefore be monitored continually. 

Another important aspect of the work of a Prosthetist is the careful alignment of the device to allow the patient to walk as normally as possible.  The relationship between foot and socket is crucial.  If the alignment is out by a few degrees or millimeters then the stump and/or the joints can be damaged and the patient consequently restricted in his activities.

The supply and fit of a limb is not a simple business.  It is not an isolated event suitable for emergency relief organisations, but rather, a long-term infrastructural and health care issue.

Proper provision of Prosthetic and Orthotic services requires appropriate training, effective government support and adequate provision of resources.

What is an Orthosis?

An Orthosis is device which is applied to the body to correct, support or prevent a deformity or to help healing.

In the past, such devices have been commonly known as braces, splints or calipers.  In the public mind, an Orthosis is restricted to the leg, and is usually an ugly metal and leather device popularly used to identify a “crippled" child.  Many people will recognize the generic term “Orthotic’ and take it to mean an insole of some description fitted inside a shoe, usually to correct a foot disorder, reduce pain or help with a sports injury.

Both these concepts are correct, but the definition of an Orthotic device goes much further.  It can also apply to spinal supports, collars, arm braces and hand splints. 

An Orthotic device or an Orthosis (proper use of the term) is generally used for people with Polio, Cerebral palsy, spinal abnormality, stroke, nerve damage, fracture, burns, and many other conditions.

The full range of Orthotic devices are fitted and designed, aligned and adjusted with the same care and using the same principals as the Prosthesis.  That is why the two services (Prosthetic & Orthotics) are usually available in one clinic and practiced by one practitioner skilled in both disciplines.  

Who is a Prosthetist Orthotist?

A Prosthetist Orthotist is the technical expert who not only fits and aligns the devices but, in most cases, also prescribes.  He/she is the person who meets the patient, carries out the assessment, takes a plaster cast and the measurements.  The PO also works on the measurements and the cast designing an individual socket or device specifically for that patient.  The device can be built or manufactured by the PO but more likely it will be assembled by a technician.  This person is often referred to as a “bench technician” or “Prosthetic & Orthotic technician”.  The technician is usually trained “on the job” and works under the instruction of the Prosthetist Orthotist.

When the device is ready for fitting the Prosthetist Orthotist goes back to the patient and checks that comfort and alignment are all correct.  The patient will use the new limb for one or two hours, making sure it is comfortable.  Once fit and comfort are confirmed, the bench technician is then able to finish the device.  At this stage, the temporary bolts are removed and permanent fixes made.  The straps are added and the limb is shaped and modeled to enhance appearance.  This final stage is very important. 

The cosmetic appearance of a limb can often make the difference between an acceptable and an unacceptable prosthesis.  The most comfortable and functional limb may be rejected if the appearance is unacceptable for any reason.   It is right that this stage in the production of the limb is also recognised as being of prime importance.  

It is also right that care is taken to ensure that the appearance of prosthetic limbs is as realistic as possible.

When the cosmetic cover is completed, the device is handed over for final fitting.  Only when everyone is satisfied is the device is delivered.

Throughout this process, the Prosthetist Orthotist will be working closely with the clinical team.  The Physiotherapist (PT) in particular will be helping with the patient assessment and evaluation.  The Community Based Rehab worker (CBR) worker will be briefed on progress to ensure that the patient can be followed up. The surgeon and the doctor are occasionally involved if the patient has problems requiring further investigation.

The Prosthetist Orthotist must be trained not only in Prosthetic & Orthotics skills but also in the psychology of a person who has undergone amputation surgery.  An understanding and appreciation of the nature of this trauma is essential to be able to communicate well with such an individual.  While this understanding is important it should be supplemented with the acquisition of basic counseling skills.  Utilising both skills will better ensure the acceptance of the new limb and assist the patient to come to terms with this new situation.

How is a Prosthetist Orthotist trained?

For many years Prosthetist Orthotists have been a part of the team of professionals providing services to amputees and other people with disabilities.   Up until 30 years ago most Prosthetist Orthotists were trained as technical workers, usually in an apprenticeship arrangement.  However, as the technology and the understanding of the biomechanics improved it became necessary to train Prosthetist Orthotists at a higher level.  All practitioners are now trained on a three or four year course according to the level appropriate to their country situation.

Within the past 20 years the International Society for Prosthetic & Orthotics (ISPO) has been developing guidelines for the training of Prosthetist Orthotists.  In 1998 these guidelines, following considerable fieldwork, were published.  The guidelines set out a program for a four-year degree course, leading to classification as a Category I Prosthetist Orthotist.  However, in recognition that not all countries were able to meet these standards, a slightly altered program was formulated leading to a Category II Prosthetist Orthotist qualification.  This is a three-year course leading to a diploma qualification.

What facilities does a Prosthetist Orthotist need to do his job?

Assuming a Prosthetist Orthotist is appropriately qualified and ready to work what is required to facilitate a service.

The first and most important investment is the workshop.  This is where the devices are manufactured and assembled.  The workshop will need some specialist equipment such as ovens for plastic sheet and vacuum pump for molding the plastic.  It will need a range of standard, light engineering tools such as drills, saws, workbench, table vice, hammers, chisels.  

Specially designed grinding equipment may be needed for smoothing the plastic on the device and ensuring maximum comfort and safety for the patient.  It is recommended that there are two workshop technicians per Prosthetist Orthotist.

The workshop will also include a plaster room.  This is a special area where the Prosthetist Orthotist can work on the plaster molds he is making to manufacture the sockets of the prostheses.  

The equipment in this area is not specialized and is readily available in hardware stores.  The room will, however, require specialist drainage due to the nature of the plaster.  Special plaster traps and settling tanks are fitted to catch the residue thus preventing blockage of the drains.  Again, these can be designed and built using locally available materials.

In many facilities, the Prosthetist Orthotist works within the Hospital Rehab center.  Facilities within the rehab clinical area are shared with the rest of the team.

Ideally the clinic should have:

· private areas (with couches) where patients can be examined 

· walking area (with walking bars) where patients can be fitted and practice walking.

· waiting area and accessible toilets.  

The clinical area described is not specially designed but standard in any hospital Physiotherapy department.

The clinic and workshop should be located close together thus reducing the amount of time lost as the staff move from the clinic to the workshop to make repairs and adjustments.  Since the workshop can be noisy it is also important to ensure that it is separate from the clinic.  The clinic and workshop will also need space for administration, stores etc.

To manufacture Prosthetics & Orthotics the practitioner will also need materials and components.  The material of choice today is the commercial plastic “polypropylene” (PP).  It is an excellent material, cheap, non toxic, easily acquired and needs no specialist storage.  The polypropylene is supplied in sheet form and is heated in an oven.  It is then vacuum molded over a plaster “former” that has been designed and modified to suit the patient.  

A good supply of plaster of Paris is needed, usually in bandage form, for taking impressions of the patient.  The powder form is required for creating the positive molds for the socket production.

The supply of components for the assembly of the limbs and devices must be assured.  Components can be manufactured on site, or in a central factory.  The latter is more efficient since the process can be automated if the production numbers are high enough.  

There are a wide variety components available ranging from expensive high tech, high performance to inexpensive, low tech.  To a great extent, the resources available in each country dictate the standard of components that will be available.  The quest for good quality components at a reasonable price has led to the establishment of International guidelines.  

Clinical team

The clinic team model is the goal in developed and low-income countries. This team will comprise Physiotherapists, Occupational Therapists, Medical Rehab specialists, Surgeons and Social Workers.  While a Prosthetic & Orthotics clinic might function quite well without this integrated approach, it will be more effective if established in this context.

The Social Work aspect of the rehab can be promoted through interaction with Community Based Rehab groups.  This assistance aims to make the patient not only mobile, but integrated into the job market, training market and society at large.

Support Staff

An admin/logistics officer, store-man, receptionist and manager will also staff a good clinic.  Other ancillary staff, such as cleaners, drivers and maintenance people, are also important members of the team.

Integrating services in rehabilitation - bringing it all together.

Providing investment in training for a small number of Prosthetist Orthotists in any given country has three main objectives.



When and where to invest

This strategic approach to development is not new. Similar models are used in many different fields.  However, the key to successful implementation with any strategy is to ensure the provision of adequate resources.

The main problem identified in this situation is the absence of skills, tools and materials to provide adequate prosthetic and orthotic services to people with disabilities.  It is therefore a priority to provide the technical education and appropriate technology required to provide those services.

The second major part of the strategy is to demonstrate effective action by encouraging not only the recipients of the services but also the other health care professionals to expect higher standards.  Once they are made aware of the possibilities through meeting and working with successfully rehabilitated amputees and others it is hoped that they will enthusiastically support the project.

The third stage of the strategy is to demonstrate the possibilities to the people with disability.  Once having seen and understood what is possible it is hoped that, through various pressure groups, they may lobby for resources and work with the local authorities to maintain services.  

To achieve success in these three key areas it is important to utilize good Public Relations.  Active and successfully rehabilitated people can be encouraged to champion the cause by raising the profile of disability in a positive way.

It is also important to ensure that local politicians and heads of participating organisations receive credit for their contributions to the new initiative.  The sustainability and future development of the project can be assured by involving such people in the plan to maintain and ensure the high profile of the initiative.  Having attained such status it is also an opportunity to improve the public perception of people with disabilities.  With this in mind, well known politicians or celebrities, often keen to be involved with successful and positive projects such as this, might be drawn in to provide high profile support.  

Securing local resources is the most difficult part.  Success breeds more success, it is important that the output is highly visible and prominent.  The subsequent effect on the disabled in the community is to change their expectations regarding what is possible for them.

Rehab and the individual - how the “integrated” approach works

The following chart demonstrates the holistic/integrated approach to disability can be used to facilitate the rehabilitation of a disabled person.  By utilizing the following strategy it is possible to make a considerable difference to the disabled individual.

Fig 2.2 Schematic view of the effect of rehab on the person with disability


















With the exception of Prosthetic & Orthotic services, the integrated approach to rehabilitation is already established in the three target countries at an acceptable standard of practice.

For the majority of disabled people requiring any form of prosthetic or orthotic intervention in the proposed areas of operation, there is, at present, no expectation that the quality of their lives could be improved.  Until such time as appropriate services are made available, their ability to participate fully in the life of the community will be limited.

The disabled individual will require the services of the clinic periodically for the rest of his life.  However, having been successfully rehabilitated and with the potential to earning a living the system will be sustainable.

Summary

Through establishment of good practice, high quality and sustainable rehab in the target area the general strategy can be advanced.  Having a visible output of rehabilitated patients, wearing comfortable and highly functional devices will be an effective advocacy tool for the remainder of the disabled in the country.

Once rehabilitated people begin to re-enter the mainstream life of the community the advantages of this new strategy will be apparent to all.  From community to Government level the value of integrated rehab services will thus become an essential component in the provision of health care.  

Individuals having benefited from the improved services will themselves be encouraged to advocate for the resources necessary to sustain and develop the emerging rehab services.

With that visible and vocal output the long-term strategy of levering more local resource allocation will be successful. 

____________________________________________________________________
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The perspective of Rehab, from the viewpoint of the recipient

Having now established the technical and material parameters of the proposed intervention, it is useful to look at the effect rehabilitation might have on the individual and society in general.

Dr Stewart Mercer kindly agreed to write a short piece, to be included in this proposal.  

_______________________________________

From Victim to Survivor to Citizen

Dr Stewart Mercer is a Trustee-Director of the Cambodia Trust and a medical practitioner with an interest in rehabilitation medicine in developing countries. He is himself an amputee, as a result of a bone cancer in his right leg in childhood. 

“ Firstly, I’d like to make a few general observations about disability both in the developing and developed world, before going on to talk a bit about my own experiences.

Before we can discuss rehabilitation, we need to understand what disability is. We can consider disability with respect to three models; the traditional model, the medical model, and the social model. The traditional model is the view created by religion and culture in which disability is generally seen as a punishment (by God in Christian societies), or as a result of negative karma in a past life (in Eastern traditions).  In this model the disabled person is to be, at best pitied, and at worst actually outcast from society.  The medical model is in many ways an extension of the traditional model.  In the West it has largely replaced the traditional model; however, the medical model also views the problem as lying with the individual, who is considered “abnormal” due to an impairment, and that “fixing” that impairment will cure the problem. In this model, disabled people are often considered as “tragic but brave”.

The social model of disability takes a broader perspective. It recognises the fact that much of the disability that results from an impairment is due to social and attitudinal barriers within society. In this model, rehabilitation is thus seen in the context of removal of these societal barriers, allowing for real integration and equality of opportunities.

These three ways of seeing disability need not be mutually exclusive. They can work together hand in hand. Spiritual and religious beliefs can be harnessed towards creating a society in which all citizens are viewed as equal and precious members, and organised religion can do much to promote the integration of disabled people into mainstream society. Doctors and rehabilitation professionals can help not only by restoring function to disabled individuals, but also as advocates for the larger task of equalising opportunities for the disabled, turning “patients back into people”. In our research work in Cambodia, we have shown that an integration of physical rehabilitation services with community and labour market rehabilitation produces the best results in terms of quality of life for the disabled. So as healthcare professionals, we have to think beyond the individual, and we have to develop a vision of what is possible and how it can be achieved. Developing an integrative, holistic view of rehabilitation is essential, whether we are working in the developed world or the developing world.

In my own case, I lost my leg at a young age due to a highly malignant bone cancer. This of course is a rare occurrence, and although it was never voiced openly, I think many people around me wondered, “Why God had done such a thing”. I was only 5 years old, struck down with cancer, and it was confusing and painful to all. The year was 1962, and I think the general view of disability in the U.K. at that time was much closer to the traditional model than it is nowadays. So in many ways I was seen as a “victim”. Fortunately I was much to young to see myself in this way, and as I grew in strength and confidence, I would say I moved fairly effortlessly from “victim” to “survivor”. Survivor-hood is a rather more positive state than victim-hood.  Undoubtedly my condition was still seen by many as “tragic but brave”, but at least the emphasis was on the latter. So, I was fitted with a prosthesis, went back to school, learnt to play football, ride a bicycle, climb trees and generally be myself. I had a full childhood, aided immensely by my parent’s attitude and vigour. Whenever prejudice and discrimination reared it’s ugly head they were there to fight it with me, to do everything possible to overcome it. Like when I wanted to join a boxing club, but was refused because of my disability. There was no dialogue, no meeting or assessment of what I could or couldn’t do. Just a letter of refusal, a stark, “No”.  My mother, furious and indignant, wrote a scorching reply, and hunted for another club that would take me.  I boxed with that club for a couple of years, and it was wonderful – I was never made to feel different or excluded in any way.  And this did so much for my self-confidence and self-esteem. 

Then there was the educational aspect. Towards the end of my primary school education, the headmaster (who was new to the school) suggested to my family that I should go to a “special” school for the physically and mentally disabled, as he wondered if I could cope with the “rough and tumble” of an able-bodied secondary school. Appalled at this suggestion, and the fact that it ignored all my capabilities, my family again resisted fiercely, and I was allowed to sit the “eleven-plus”- an IQ test that determined what school you could go to purely on the basis of intelligence. My results got me into the top school in my city. During secondary schooling I again excelled in sport, competing at national and international level as a swimmer, culminating in my selection for the Scottish Age-group Swim Squad at the age of 15. Academically I also did well, yet when I discussed my desire to study medicine with my headmaster and guidance teacher, my abilities were once again dismissed and I was advised to give up any notion of being a doctor as it would be “far too demanding for someone with an artificial leg”. Instead it was suggested that I do a diploma as a lab technician, and “live at home with my parents.” Fortunately (and again supported by my parents) I ignored both pieces of advice, moving to a University in Aberdeen, and gaining BSc and MSc degrees, before undertaking a PhD in medical research at Cambridge University, followed by a post-doctoral post at Oxford University. After this, still determined to achieve my goal of becoming a medical doctor, I went on to study Medicine, gaining my Bachelor of Medicine and Bachelor of Surgery degrees in 1992. Since then I have worked full time in medicine and research, including work in India with the Tibetan refugee community, in Australia with an indigenous Aboriginal community, and of course my ongoing work in Cambodia with the Cambodia Trust. 

Looking back now over almost 40 years of being an amputee, and comparing my experiences with those of other disabled people from other parts of the world, I realise a number of things. Firstly, how lucky I have been. Lucky to survived “terminal” cancer as a result of medical care. Lucky to have been blessed with such unstinting parental and family support. Lucky also to have been blessed with a mind that habitually says “ never give up, never accept second best”. I also see how lucky I am to be an amputee in a country that provides high quality prosthetic and rehabilitation care free of charge for life. Without the benefit of being fitted regularly with a new, comfortable and cosmetically acceptable prosthesis my life would be much different. Much of this I took for granted, until I saw for myself the situation for other amputees in different parts of the world. And I also feel fortunate to be have a disability at a time of changing perspectives, at a time when prejudice and discrimination against disabled people is being recognised as a human rights issue, and is being effectively tackled. It is this perspective, based at the level of society, that has truly enabled me to take my real place in society – not as a victim, nor as an exceptional survivor, but simply as an equal citizen.  It is a great privilege to now be in a position to help others who have not had the benefits I have had.”


We who have disabled friends, family, or workmates owe to them our affirmation of the value of their lives. It is for us to show the achievement of the disabled life, but more importantly the enriching contribution that life can make to the community……we have noticed that many disabled people – especially those who have managed to learn skills and lead fulfilling lives – have developed an exceptional “view of the world”.  They feel a sort of brother-and-sisterhood with other disadvantaged, exploited and oppressed peoples – the Earth’s “socially handicapped”.  They are committed to working in their own different ways towards a fairer world, one in which the silent speak out and the weak grow strong by joining hands. They feel that all who are disabled should be given an equal chance. (From Coleridge, P.  Disability, Liberation and Development. 1993, 

Oxfam(UK and Ireland)). 

_________________________________________

Summary

While this testimonial comes from a person not living in the developing world, it nevertheless shows what can be achieved if the individual, the family, the community and the establishment can be persuaded to think differently.  Many of the barriers talked about in this article have been dismantled in the developed world.  However, in emerging and low-income nations they are all too real.

The attitude of those who have experienced and been liberated from prejudice and neglect will bring new strength to their society.  They will empower, challenge and build up those around them.  Mobility and the right to mobility are small but pivotal elements in the process of strengthening civil society.
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The purpose of this strategic planning document is to propose an intervention that makes best use of external resources and has the best chance of successfully achieving the stated objectives.








Strategic Objectives





To improve the lives of the patients treated at the school and clinic by:





Increased quality and availability of Prosthetic & Orthotic devices


Educating recipients of P&O services regarding what is available and possible regarding treatment.








2) To facilitate development of the integrated approach to disability in the host country.


 


To facilitate contact and encourage participation of local authorities in the development of services.  


To encourage investment in development of the existing infrastructure and available training programs.  


To ensure the project will have an impact on outlying parts of the country not serviced by the first school and clinic.  This will also provide future placements for the graduates of the program.








The local authorities will be encouraged to invest in additional training schools in the future, as necessary to meet the country needs. 
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