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Guidelines for Training Personnel in Developing Countries for Prosthetics and Orthotics Services

INTRODUCTION

More than 600 million people in the world experience disabilities

of various types and degrees. The global disabled population is increasing as a result of
population growth, ageing, chronic conditions, malnutrition, war, landmines, violence, road
trafpc, domestic and occupational injuries and other causes often related to poverty. These
trends are creating an overwhelming demand for health and rehabilitation services.

An estimated 80% of the world's disabled people live in

developing countries. The majority of them are poor and pnd difpculty in accessing health
and rehabilitation services which ultimately leads to their exclusion from society. With
appropriate rehabilitation services, the majority of people with disabilities can become
important contributors to society and allocating resources to their rehabilitation is an
olnvestmento.

Despite the incremental progress made in the past 25 years,

today, the vast majority of people with disabilities cannot access even basic rehabilitation
services. The majority also cannot exercise their Human Rights, which are depned as the
0€right to a standard of living adequate for the health and well-being of individuals and
their family, including food, housing and medical care and necessary social services&d

In response to this, the United Nations has issued Standard Rules on the
Equalization of Opportunities for Persons with Disabilities* as guidelines in health,
education, work and social participation (UN, 1993). The mandate of the WHO is to
provide technical support to the Member States, in order to implement the following
Standard Rules:

VYP1 62 Qihngep Gevi> VYPI1 72 Vilefmixexisr> VYP1 82 Wyttsvx Wivzigiw

Wxexiw wlsyph irwyvi xIi tvszwisr Vilefpxexsr w e jyrheqirxep Wxexiw wlsyph irwyvi x1i
sj ijjigazi gihigep gevi xs gsrgitxir hwefmx} tspg} Wxexiw hizijstqirx erh wyttp} sj
tivwsrw Lixl howe Fponi w2 wlsyph irwyvi x1i tvszmwisr sj wyttsvx wivzigiwd nrgpyhirk

vilefmxexisr wivzigiw xs tivwsrw {ml  ewwmwxizi hizigiw jsv tivwsrw

hiwefmmaiw ir svhiv jsvxliq xsviegl {1 hiwefmmaiwd xs ewwwx

erh wywxerr xliv stxqyq pizip sj xhiq xs irgviewi xbiw pizip sj

wrhitirhirgi erh jyrgxsrirk? wrhitirhirgi e xLinv hep} pzirk
erhxs 1| ivgwi x1 i vik Ixw?

*Adopted by the United Nations General Assembly, forty-eighth session, resolution 48/96, annex, of 20 December 1993
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One of the most important components of rehabilitation and support services is assistive
devices which often provide the prst step to ensure that people with disabilities are equal
members of society. Among assistive devices, prostheses and orthoses are required by the
majority of people with physical disabilities.

Persons with physical disabilities, who have a need for prosthetics/orthotics and related
rehabilitation services in developing countries, represent 0.5% of the population. In 2004
there are 5.1 billion people in Africa, Asia and Latin America so there will be 25.5 million
people in need of prosthetic/orthotic devices. The vast majority of these persons can remain
free of deformities or be re-established to function in society if provided with appropriate
prosthetic/orthotic devices.

They can be at least partly removed from poverty and become active contributors to their
families, communities and society welfare at large, if provided with rehabilitation services by
an integrated multi-disciplinary health and social welfare team. Benepciaries of prosthetics
and orthotics services can contribute positively to the socio-economic condition of the
country.

Mobility is the prst step to access basic rights including access to food, shelter, education,
job/income, equal opportunities and equal citizenship. The most important components in the
restoration of mobility are assistive devices such as orthoses, prostheses and mobility aids.
Prosthetics and orthotics services play a major role in enabling a person with a disability to
change from being immobile to becoming mobile, a passive receiver to an active contributor,
and isolation to inclusion. They also help to provide further means towards equality by
helping a child with disability to go to school or an adult with disability to go for skills
training or income generation activities.

To provide the necessary quality of prosthetics and orthotics services it is important that the
personnel providing them should have an adequate level of education and training.

A World Health Organization Consultation on training of personnel for prosthetics and
orthotics services in developing countries took place at the Eastern Mediterranean Regional
Ofpce, Alexandria, Egypt, in June 1990. The purpose of the Consultation was to prepare a
general description of the work done by personnel who provide prosthetics/orthotics and
related rehabilitation services, and a guide for training them based on the work they must
perform. This resulted in the publication Guidelines for Training Personnel in Developing
Countries for Prosthetic and Orthotic Services (WHO, 1990).

The International Society for Prosthetics and Orthotics (ISPO), at the request of the World
Health Organization (WHO) coordinated a follow-up consultation at the WHO Collaborating
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Centre, the National Centre for Training and Education in Prosthetics and Orthotics,
University of Strathclyde, Glasgow, Scotland, United Kingdom in September 2003, in order
to identify development and changes in the 13 years since the Alexandria meeting.

The Temporary Advisers who attended the Consultation were from schools in developing
countries that educate and train personnel for prosthetics/orthotics services, and from
organisations that have been involved in the development and support of such training
programmes. (See Annex | for the list of participants in the Consultation).

This document presents the tasks for various types of personnel and the guidelines for their
training. In addition, the document presents information on issues related to training, as well
as the distribution of prosthetics and orthotics services and personnel, which could be used as
an important tool in any kind of national planning of rehabilitation or prosthetics and orthotics
services.
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NEED FOR PERSONNEL
FOR PROSTHETICS AND ORTHOTICS

By the year 2010 the combined population of Africa, Asia and
Latin America will be approximately 6 billion. The estimated number of people in need of
prosthetic and orthotic devices will be 30 million. The personnel estimated to provide services in
prosthetics and orthotics would therefore be 180,000. Approximately, 40,000 trained Category |
and I1 level personnel (as depned in Annexes A and C) are estimated to be needed.

There are approximately 24 schools of varying levels and standards in developing countries
which train personnel qualiped in some measure to pt, fabricate and assess the biomechanical
function of orthopaedic appliances. They graduate no more than 400 personnel per year for all
developing countries. It is clear that the existing training arrangements are totally inadequate

in comparison to the need. More than 75% of developing countries have no prosthetics and
orthotics training programmes which leads to a poor coverage of prosthetics and orthotics
services. Urgent measures need to be taken to increase the numbers of personnel being trained in
order to ensure all persons with disabilities or who need such kind of services could receive the
same regardless of their socio-economic condition and where they live. Prosthetics and orthotics
services also need to be decentralised to ensure they are in reach of all. Special emphasis needs
to be given to ensure women and girls also get equal opportunities to access the service.

The prosthetics/orthotics professionals are usually part of a multi-disciplinary rehabilitation team.
To ensure prosthetics and orthotics service users get a quality service, ISPO has taken several
important steps to facilitate and enhance the education of all health care disciplines involved with
prosthetics and orthotics throughout the world. The Society has detailed appropriate education

and training programmes for the full professional prosthetist/orthotist (Category I), orthopaedic
technologist (Category II) and orthopaedic technician/bench worker (Category Il1). The
philosophy and curricula are widely accepted by most of the international governmental and non-
governmental agencies in the peld of rehabilitation and prosthetics/orthotics services. Category |
and Il personnel are responsible for direct service. Category Il technicians/bench workers are also
needed to support Category | and Il personnel but are not considered as service providers.

In order to estimate the numbers of personnel needed in prosthetics and orthotics services, the
following criteria could be considered:

B xli rygfivsj tivwsrw riihirk tvswxlixigw erh B xli rygfivsj tiwsrwxs Fi tvszhih {ixl tvswxl ixigw
suxlsxigw wivzigiw or x1i gsyrxv} ,gejgypexih jysq xli erh svwlsxgw wivzigiw tiv svxlsxwx3tvswxl ixwx?
tiizeyirgi svirghhirgi-? B xli tvswxlixwxdsvxlsxwe swlsteihig xiglrsiskwe

B vexi sj{svo A tiwsrw zwxirk girxvi? xighrgier vexis?

B pizipw sjvijiwep, i |mark sv tvihigxih-? lix w epws rigiwwev} Xs psSso Irxs>

B x}ti sj tvswxlixig erh swlsyg hizigiw rithih? B xIi wsgisligsrsqig gsrhmsr sj xIi gsyrv}?

B xli tuisvixwexisr erh wtviehirk sj wivzigiw?
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TYPES
OF PERSONNEL

The categorisation of prosthetics and orthotics professionals
described in this guideline represents the desirable aim for the planning and development of
prosthetics and orthotics services. Throughout this document the ISPO Categorisation system
for personnel is used and is summarised in Table 1 and appropriate detail is provided in the
Annexes. Category | is the level of professional who should ideally provide prosthetics and
orthotics service within the rehabilitation team. In countries where resources and pnances
are not available to train all workers to this level, training to Category Il level is believed to
represent a compromise which will still provide quality service preferably with supervision by
Category | personnel in difpcult cases.

Gexiksv} Rsqirgpexyvi Rsvqep Qurigqyq 1rxv} Xvenrnrk
GPIRIGEP WXEJJ
Gexiksv}p Tuswxl ixwxdsvklsxwx — Yrizivwix} irxv} pizip 8 }iew jsvqep wvygxyvih thygexisr
,SV Tuynzepirx xivg- piehirk xs Yrizivwi} hikvii ,sv
iuynzepirx-
Gexiksv} p Swisteihig Ywye) rexisrep 7 Yiew jsvqep wvygxyvih thygexisr
Xiglrspskmwx viuywigirx jsv 0 ps{iivxler hikvii pizip
teveqihigep ihygexisr
Gexiksv} p Ps{ivpgf Ywye) rexisre) 5 }iev jsvgep wxvygxyvih ihygexisr
Jss{ivpngf tvswxl ixigw viuymviqirx jsv toyw gprigep i | €iviirgi or srp}
tvswxl ixigw- xiglrspskmwx teveqihngep ihygexisr  ps{ivpg T tvswxl ixigw xs Gexiksv}
mpizip
Gexiksv} p Ps{ivpgf Ywye) rexisrep 5 }iev jsvgep wxvygxyvih ihygexisr
ssLivngf swlsugw-  swlsagw viuywiqirxjsv tyyw gprngep i | tiviirgi ir s}
Xiglrspskmx teveqihngep ihygexisr  psLiv g T svwlsxigw xs Gexiksv} p
pizip
Gexiksv} p Yttivpgf Ywye) rexisrep 5 }iev jsvgep wxvygxyvih ihygexisr
Jyttivpgf tvswxl xigw3 viuywvigirx jsv tyyw gpirngep i | tiviirgi ir sy}
tvswxl ixigwssvxlsxigw  swxlsxigw erh teveqihige) ihygexisr  yttivpqgf tvswxl ixigwdsvxl sxigw
erh wtirep swlsxigw-  wtarep svxl sxigw erh wtirep svxlsxigw xs Gexiksv} p
xiglrspskmx pizip
XIGLRIGEP WXEJJ
Gexiksv} m Xighrigrer ,Firgl Ywye) rexisrep 6 }iew jsvgep wxvygxyvih sv 8 }iew
,rsx e wivzigi {svoiv sv iuyrzepiry viuywiQqirx jsv srixlilisT svirllsywi xvenrnrk
tvszihiv- Xivg- xiglrgrer xvenrnrk

JSSXRSXD>
Gsqtsrirx geryjegxyvi w er irhywxviep tvshygxisr tvsgiww {Iigl hsiw rsx rsvgep} irzspzi xli efszi gexikswiw?

Table 1: Types of personnel
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Category | personnel are educated and trained in all areas of prosthetics and orthotics practice
and related rehabilitation issues whilst Category Il personnel are educated and trained in only
the major areas of prosthetics and orthotics which are commonly needed.

Many developing countries have special situations, which require the production of unusual
numbers of some common types of prostheses and/or orthoses. In these situations personnel
may be trained through modules in either prosthetics or orthotics. Such individuals would

be described as Category Il (Lower Limb Prosthetics Technologist), Category 1l (Lower
Limb Orthotics Technologist) or Category Il (Upper Limb Prosthetics/Orthotics and Spinal
Orthotics Technologist). These personnel should be trained within the framework of Category
Il training but specipc to a particular branch of prosthetics and orthotics. Effort should be
made to keep open the possibilities of upgrading to ensure a person who has completed one
module could complete other modules and could become a full Category Il professional.

To ensure persons with disabilities get a quality service irrespective of their socio-economic
condition, it is essential for governments and other prosthetics and orthotics service providers
to ensure that the provision of direct service to the individual remains the responsibility of

at least a Category Il professional. In some countries there may be trained technicians not

up to category Il level providing direct service. Efforts need to be made to upgrade those
techniciansd knowledge and skill by modular programmes, distance-learning programmes or
by means of e-learning.

Persons with disabilities need a quality prosthetics and orthotics service which would ensure
equal opportunities and better quality of life with full functional and economic independence.
Persons with disabilities also have the right to choose the type of prostheses or orthoses that would
benept them most. To satisfy such requirements the minimum training need in any country is for
Category Il or its component parts. Any other kind of training of lesser duration and/or level in
the peld of prosthetics and orthotics would not meet the needs or requirement of persons with
disabilities.
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An example of a modular approach to formal training designed to run alongside prosthetics
and orthotics clinical and technical services can be seen in a well structured training format
following a sequence of 4 modules which are delivered as circumstances allow. This can
be seen as a yexible solution in training staff to the best potential possible in a variety of
situations. The modular approach to training facilitates progression from one module to
another as needed in each situation. Each module takes an average of 12-18 months to
complete. This modular approach is represented in the diagram below:

Qshypi 5 Qshyypi 6

Ps{Liv Piqf Tvswxl ixigw Ps{Liv Piqf SvxIsxigw

/ Yttiv Prgf Tvswxl ixigw erh Gmrngep
SwxIsxigw erh Wnrep Svxl sxigw Tvsgihyviw

Piehirk xs e Gexiksv} ppizip nj xbi wxyhirw gsqtpixi xIi
8 gshypiw {ixl wyggiww erh gsgtpixi xli Arep i Jegmrexisr
wytivziwih £} IWTS

Diagram 1: An example of a modular approach to training

The completion of all four modules is intended to lead to ISPO recognition at the Category 1l
level.

The professionals described as Category I, Il and 111 within this document do not work alone,
but form part of a rehabilitation team, where available. If not, at least they need to work
alongside other paramedical professionals such as therapists, social workers and community-
based rehabilitation workers for the optimal benept to the persons who require prosthetics and
orthotics services.

It is important that services are set-up in a way that is sustainable and affordable. One
important issue is the need of continuing education for the professionals practising in
prosthetics, orthotics and related rehabilitation services. In all situations it is essential to
ensure the equalisation of opportunities for all prosthetics and orthotics personnel regardless
of gender.
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TASKS
OF PERSONNEL

Before describing the training of the various types of personnel
it is necessary to identify the tasks they are expected to perform. Their training will equip
them with the necessary knowledge and skills for the tasks involved. It should be remembered
in identifying these tasks that prosthetics and orthotics is an area of rehabilitation and the
prosthetists/orthotists and orthopaedic technologists are members of the rehabilitation team.

The prosthetist/orthotist (ISPO Category 1) is responsible for direct user/patient services
and management of the orthopaedic workshop usually at Reference Centres or Training
Institutions. A detailed list of the tasks of the prosthetist/orthotist is contained in the
professional prople in Annex A. These tasks fall into the categories: patient care or providing
direct service to persons with disabilities; management and supervision; training and
education; community services; research and development. They are carried out within an
ethical code and complying with medical and legal requirements.

In respect of providing user service, the prosthetist/orthotist is a full member of the
rehabilitation team, can advise on the design of an appropriate prosthetic/orthotic device to
meet the needs of any user requiring prosthetics/orthotics service and with the assistance of
the orthopaedic technologist and technician/bench worker prepare the prosthesis or orthosis

to pt the individual, and ensure its optimum use and user{s satisfaction. He/she will have the
skills necessary to assess the pt and function of the device and make adjustments as necessary.

The management tasks of the prosthetist/orthotist relate to the functions of the orthopaedic
workshop/laboratory and the staff under his/her supervision. He/she may also interact with
governmental and non-governmental agencies in respect of the planning and implementation
of national services and with other rehabilitation professionals at local and national level.
He/she will interact as required with personnel involved in community-based rehabilitation
programmes.

The prosthetist/orthotist may supervise and conduct the training and education of other
prosthetists/orthotists, of orthopaedic technologists (ISPO Category I1) and technicians/
bench workers (ISPO Category I11) and be involved in lecturing and demonstration to other
members of the rehabilitation team.

The prosthetist/orthotist will conduct a continuing evaluation of his/her activities and may

participate in formal research and evaluation programmes, and will participate in professional
meetings and may contribute papers to scientipc/professional journals.

Page 12



Guidelines for Training Personnel in Developing Countries for Prosthetics and Orthotics Services

The orthopaedic technologist (ISPO Category Il) will be responsible for direct patient care
or providing direct service to persons with disabilities and management of the orthopaedic
workshop if a Category | professional is not available and at provincial and district level
institutions. A detailed list of the tasks of the orthopaedic technologist is contained in the
professional prople in Annex C. These tasks are similar to those of the prosthetist/orthotist
but with some differences in emphasis. The orthopaedic technologist is capable of providing
quality service for persons requiring the more common levels of prosthetic/orthotic devices.
For more difpcult conditions he/she will normally have access to a prosthetist/orthotist either
for advice on treatment of for onward referral. The orthopaedic technologist will not normally
be involved in research and development activities.

The lower limb prosthetics technologist (ISPO Category I1), the lower limb orthotics
technologist (ISPO Category I1) and the upper limb prosthetics/orthotics and spinal
orthotics technologist (ISPO Category Il) are capable of carrying out all tasks allocated to
the orthopaedic technologist but in only one branch of the speciality.

The technician/bench worker (ISPO Category Ill), in direct assistance to the prosthetist/
orthotist or orthopaedic technologist, fabricates and assembles prosthetic/orthotic devices
and takes part in their maintenance, repair and replacement. He/she will be responsible for
the economic use of tools and materials and may have management supervision and training
duties assigned to him/her. The technician/bench worker is not involved in direct prosthetics/
orthotics service to the user. A detailed list of the tasks of the technician/bench is contained in
the professional prople in Annex E.
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TRAINING
OF PERSONNEL

The primary objective of this document is to provide guidelines
for training of personnel based on their tasks in prosthetics/orthotics and related rehabilitation
services. A secondary objective is to discuss the training of personnel with regard to national
planning for services. The guidelines present recommendations for theoretical and practical
instruction, which will provide each category of professional with the knowledge and skills
needed to perform the required tasks.

The tasks of professionals (Categories | and 1) are presented in Annexes A and C. The
guidelines for training professionals (Categories | and I1) are available in Annexes B and D.

The training of lower limb prosthetics, lower limb orthotics and upper limb prosthetics/
orthotics and spinal orthotics technologists (Category I1) is based on the training of the
orthopaedic technologist (Category 1) but is limited to a single discipline. The entry-
level requirement and examination procedure should be the same as for the orthopaedic
technologist (Category I1).

The length and content of training will determine the type of recognition the different
categories of personnel will have at the end of the training period. It is important that
professional development pathways (schemes of service) are developed for prosthetics and
orthotics personnel so that these personnel receive comparable recognition educationally and
in the services to which they are assigned.

Supervised clinical practice/peld attachment is an essential section of the training programme.
Suitable clinical facilities (including adequate clinical and technical supervision) need to be
available for all students.

The training curricula and training time period should be in accordance with the ISPO
Information Packages (ISPO, 1997; 2002a) but may be adjusted to meet specipc need of a
country or region.

Most countries do not have formal training programmes for Category Il personnel. This
may be achieved in various ways. The tasks of professionals (Category Il1) are presented in
Annex E. The guidelines for training professionals (Category I1l) are available in the ISPO
Information Packages (ISPO, 2002b).

When a country is preparing plans for the training of personnel, consideration should also be
given to people in the country who may have already had some training in prosthetics and
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orthotics under less formal arrangements. This would include personnel who may have been
trained many years ago, or who were trained in an emergency situation following conyict

or a natural disaster. Some of these people are still working in the production of prostheses
or orthoses, either under the supervision of qualiped personnel, or independently. Some of
these previously trained people can be upgraded professionally. Upgrading training may be
delivered in a variety of ways including full time or part time study and by direct tuition or by
distance learning.

There is a need for more training facilities for prosthetics/orthotics personnel in developing
countries. Training may be developed on a national or multinational basis. When a training
programme is established, provision should be made not only for the initial costs of setting

up the school, but also for the long-term maintenance of the programme. A list of resources
needed for a school is presented in Annex G. This is merely a guide to the major items, which
must be considered. Planning a school requires a more detailed analysis carried out by people
within the country where the school will be located. Prosthetics/orthotics personnel and other
members of the rehabilitation team must be involved in the planning of service provision,
clinical/laboratory facilities, equipment and materials.

Any training programme should include a plan for monitoring the outcome of training
students throughout the training programme. The importance of setting criteria for the
assessment of training early within the planning phase of setting up a training course should
not be underestimated.
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SERVICES

The prosthetics and orthotics service is an integral part of the
health and rehabilitation services in a country. It is important that these services follow the
health care referral system of the country. In order to have an optimum access to prosthetics
and orthotics services throughout a country it needs to have a strong linkage with the primary
health care services and community-based rehabilitation programmes.

This document focuses on the training of personnel for the distribution of prosthetics and
orthotics services. It is not intended to be a guide for all aspects of the development of
services. However, some aspects of the services should be mentioned because they relate to
the development of personnel.

Where possible, people with disability should be consulted concerning the provision and
development of prosthetics and orthotics services. Prosthetics and orthotics provision and
related rehabilitation services should be linked to mainstreaming development activities and
poverty reduction strategy programmes.

The national planning for the provision of prosthetics and orthotics and rehabilitation services
is the responsibility of government. It is recommended that due consideration is given to

the plans and structure of the health services. Many international and non-governmental
organisations are involved in the provision of prosthetics and orthotics services and their
contributions also should be considered when formulating the plans. New services should

be developed within the national plan of the country. Prosthetics and orthotics provision and
related rehabilitation services should not be developed in isolation, but as an integral part of
the health services and in collaboration with the government.

It is recommended to develop services on different levels, these are:

National;
Provincial;
District/Zone.

It is recognised that when prosthetics and orthotics services are being developed they will
have to be progressively introduced.

Rehabilitation services at community level generally do not exist. Community-based
rehabilitation activities can assist people with disability to access proper prosthetic, orthotic
and rehabilitation services. For prosthetics and orthotics provision and related rehabilitation
services, community-based rehabilitation and outreach activities provide an important
connection to people with disability in the community.
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DISTRIBUTION
OF PERSONNEL AND SERVICES

The following calculation has been provided as an example

of an estimate of the prosthetics and orthotics personnel necessary for a population of
10,000,000 people in an ideal situation. All countries have different needs and resources and
the example shown provides only some guidance in estimating the numbers of personnel
required for prosthetics and orthotics services within a country. The calculation takes into
account:

Page 17

the number of disabled people in the country requiring prosthetic and orthotic
devices calculated at an incidence of 0.5%

the rate of provision calculated on the basis of the supply of 1 device every 3
years to each individual

numbers of prosthetics and orthotics centres required at the different levels:

- national centre =1

- provincial centres = 2

- district centres =10
rates of persons referred per level:

- referrals to district level = 100%

- district level to provincial level = 20%

- provincial level to national level = 30%
the average the number of disabled people that can be treated per Category 1/ Category
Il professional per year is 250. Due to the complexity of the individual treatments at
the different levels a weighting factor needs to be applied to this number to determine
the number of people a professional can deal with each year:

- district centre =1.2*250 = 300 disabled people per
Category Il

- provincial centre =1.0*250 = 250 disabled people per
Category /11

- national centre = 0.5*250 = 125 disabled people per
Category /11

the Category I/11 professional: technician/bench worker (category I11) ratio at the
different levels is as follows:

- district centre =15
- provincial centre =1:3
- national level =1:1
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Calculation of number of people requiring devices

Total number =10,000,000*0.5/100 = 50,000
Number per year =50,000/3 = 16,700
Numbers at district centres (10) = 16,700*80/100 = 13,360
Numbers at provincial centres (2) = 16,700*20/100 = 3,340
Number at national centre (1) = 3,340*30/100 = 1,000

Numbers of Category | and/or Category Il personnel required
At district centres (10): 13,360/300 = 45 Category Il fully trained personnel
for 10 centres
5 Category Il per district centre
14 Category Il for 2 centres
7 Category Il per provincial centre
8 Category I/11 per national centre

At provincial centres (2): 3,340/250

At national centre; 1,000/125

Numbers of Category |1l personnel required

At district centre =5*5 = 25 per district centre
At provincial centre =7*3 = 21 per provincial centre
At national centre =8*1 = 8 per national centre

Basic determination of the distribution of personnel and services
Every country could consider the above as a basis for prosthetics and orthotics service planning.

It is recommended that national plans should consider the pnal outcome within a given time
frame

Implementation of services could be planned step-by-step in an incremental fashion following
a prioritization of national needs and economic possibilities.
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COMMUNITY-BASED
REHABILITATION

WHO has recognized that although most basic rehabilitation
activities can be carried out in the disabled personds own community, many persons with
disabilities have to be referred to other rehabilitation services outside their own community.
Among this group are those persons who require prostheses and orthoses. This is because
prostheses and orthoses of an acceptable quality cannot realistically be made in every single
community within a country. This means that for the successful, widespread provision
of prosthetics and orthotics services there needs to be a strong relationship between the
specialized services and community-based rehabilitation programmes.

The relationship between prosthetics and orthotics services and community based
rehabilitation is outlined in a joint statement between WHO and ISPO which was the outcome
of wide consultation. It was prst published in 1999 and revised in 2003 (Appendix H).

Identipcation of people with disabilities occurs by a number of methods including self-
referral, referral by community-based rehabilitation outreach programmes and referral from
other health and social facilities and services.

Services for people with disabilities who need prostheses and orthoses should include not only
the provision of the devices, but training regarding prevention of deformity and the use/care
of the device.

The quality of prosthetics and orthotics services must be at an appropriate level. In the interest
of quantity of service delivery, the issue of quality should not be ignored. Services developed
under a quality management system, will develop quantity of service. If a service focuses
primarily on numbers of devices delivered, quality improvement and maintenance of quality
standards of services will prove difpcult.

Different technologies and materials are available for the production of prostheses/orthoses.
Sustainability of the service will depend on a number of factors, including that appropriate,
cost-effective and affordable technologies and materials are used. The subject of appropriate
technology was discussed fully in the ISPO Consensus Conference on Appropriate Prosthetic
Technology for Developing Countries held in Phnom Penh, Cambodia in 1995 (ISPO, 1996)
and the ISPO Consensus Conference on Appropriate Orthopaedic Technology for Low
Income Countries held in Moshi, Tanzania in 2000 (ISPO, 2001). These conferences were
held in collaboration with the Leahy War Victims Fund of the United States Agency for
International Development (USAID) and WHO. Copies of the reports of these conferences are
available from ISPO.
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Personnel and services for people with disabilities are needed throughout developing countries.
With a view to the long-term goal of providing services to all people, short-term goals should be
set for the development of the necessary personnel and services. Over the relatively short span of

ten years, an impact can be made by meeting short-term goals each year.
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ANNEX A - Professional prople Category |

A PROFESSIONAL PROFILE FOR CATEGORY I
(PROSTHETIST/ORTHOTIST, ORTHOPAEDIC ENGINEER, ORTHOPAEDIC MEISTER ETC.)

The following professional prople has its basis in the Report of the United Nations Inter-Regional Seminar

on Standards for the Training of Prosthetists (UN, 1968) - the so-called Holte Report. It has moreover been
modiped to comply with Guidelines for Training Personnel in Developing Countries for Prosthetic and Orthotic
Services (WHO, 1990), further repned by the Education and Certipcation Committees of ISPO and pnally
updated at the WHO/ISPO Consultation on Training Personnel in Developing Countries for Prosthetics and
Orthotics Services, Glasgow, 2003.

Al Prosthetics/orthotics service

Formulation of treatment

A.1.1  Participates as full member of the clinic team; takes part in the examination and prescription;
and advises on the design of the prosthetic/orthotic device, including the socket or body/device
interface, suspension and selection of proper components.

A.1.2  Assists and advises on relevant aspects of pre-surgical, post-surgical, medical and therapeutic
management of individuals requiring prosthetic/orthotic devices.

A.1.3  Records and reports any pertinent information regarding users and usersd families, including a
determination of expectations and needs.

A.1.4 Communicates appropriate information to the users and their families.

Fitting, fabrication and treatment

A.1.5 Supervises and directs the activities of individuals in Category Il (orthopaedic technologists)
and Category |11 (bench technicians) in ptting and fabrication.

A.1.6 Identipes physical and other relevant characteristics of the user.

A.1.7 Formulates prosthetics or orthotics designs, including selection of materials, components and
additional aids.

A.1.8  Takes all casts and measurements required for proper fabrication and ptting.

A.1.9 Modipes positive and/or negative models and/or layout of design to obtain optimal pt and
alignment.
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A.1.10

Alll

Carries out ptting, static and dynamic alignment and, where appropriate, preliminary training
and initial check-out.

Performs and/or supervises fabrication of the prosthesis or orthosis.

Evaluation and follow-up

A2
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Al1.12

A.1.13

Al.1l4

A1.15

A1.16

Advises the team and participates directly in pnal check-out and evaluation of pt, function and
cosmesis.

Instructs the user or family in the use and care of the device.

Takes part in follow-up procedures as well as maintenance, repairs and replacement of the
appliance.

Recognises the need to repeat any of the identiped steps in order to optimise pt and function.

Collaborates and consults with others engaged in the management of the person requiring
prosthetics/orthotics service.

Management and supervision

A2l

A22

A23

A24

A25

Supervises the activity of supporting staff as appropriate.

Manages clinical and laboratory/workshop activities assigned to him/her, including:

A use and maintenance of tools and equipment

A maintenance of safe working environment and procedures
A inventory and stock control

A personnel matters

A pnancial matters

A appropriate record keeping

A total quality management

Devises improved job methods for increasing efpciency.

Interacts with professional groups and, where appropriate, governmental and non-
governmental agencies.

Takes part in planning and implementation of technical orthopaedic care systems.
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A3

A4

A5

A6
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Training and education
A.3.1  Supervises and conducts the education and training of individuals in Category I (prosthetists/
orthotists). Category Il (orthopaedic technologists) and Category Il (technicians/bench

workers).

A.3.2 Lectures and demonstrates to colleagues in his/her profession and other professionals
concerned with prosthetics/orthotics and also to other interested groups.

A.3.3 Isrequired to take part in and contribute to the process of continuing professional
development.

A.3.4  Keeps abreast of new developments concerning prosthetics/orthotics and teaching techniques.

Community services

A.4.1 Makes a professional contribution to and takes part in community rehabilitation programmes.

Research and development

A.5.1 Conducts continuing evaluation of his activities.

A.5.2  Participates in formal evaluation and research programmes.

A.5.3  Participates in scientipc/professional meetings and contributes papers to scientipc/professional
journals.

Medical, legal and ethical requirements

A.6.1  Provides service to the user within a recognised prosthetics/orthotics code of ethics.

A.6.1  Provides service to the user, which complies with medical/legal requirements.
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Annex B - Guidelines for training Category | personnel

(based on the ISPO Information Package (ISPO, 2002a))

B LEARNING OBJECTIVES OF COURSE FOR CATEGORY |

The following outlines the learning objectives of a course for Category | personnel in respect of theoretical
subjects (B.1 to B.12), closely supervised practical instruction (B.13) and clinical practice (B.14). It should be
emphasised that this is a guideline and local variations may still produce an acceptable course. In respect of
the supervised practical instruction, regional requirements may inyuence the emphasis in areas of prosthetics/
orthotics service.

It is also noted again that the course which encompasses these learning objectives will normally be of three or
four years duration full-time study and the entrants will have satisped University entrance requirements (12/13
years schooling). This provides guidance as to the expected level of the course and its place within the national
educational framework.

B.1 Anatomy and physiology

In the area of anatomy and physiology the student should have knowledge of the following:
gross anatomy;

structure and properties of biological substances;

cell biology;

basic tissues;

physiology of body symptoms;

locomotor system;

detailed anatomy of lower limb, upper limb, spine and trunk;
human development;

body yuids and defence mechanisms;

cardiovascular and respiratory systems;

skin;

nervous systems;

proprioceptive system.

Iee e Ie T o e Te Ie e Tee Ie e o

The student should have an understanding of the function of individual joints and muscles and be propcient

in explaining their interaction. He/she should be knowledgeable in the area of pathological deviations and be
able to analyse them by means of appropriate measuring instruments as well as by applying his/her knowledge
of range of motion in order to be able to identify a viable prosthetics/orthotics treatment. The student should
recognise that biomechanical as well as pathological factors must be viewed concurrently with anatomical
factors.
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B.2 Pathology

The student will have knowledge of the following areas particularly as they relate to prosthetics and orthotics:
A general pathological processes;
A pathology of the locomotor system:;
A pathology of the cardiovascular and respiratory systems;
A pathology of skin;
A pathology of the nervous system;
A abnormalities present at birth (congenital deformities).

The student should be able to comment on the aetiology and progression of the disease in question, as well

as on its care and treatment. He/she must demonstrate propciency in anatomy, physiology, biomechanics and
pathology as well as the ability to coordinate these factors and arrive at the appropriate end result in his/her role
as a prosthetist/orthotist.

B.3 Mechanics and biomechanics
The student will understand the following subjects:

Mechanics:
A forces and force effects;
resolution and summation of forces and moments;
free body diagrams;
linear and angular motion
stress and strain;
shear force and bending moment diagrams;
bending and torsion;
beams;
theories of failure;
connections;
yuid mechanics;
control systems.

T To To Too Too Too Too oo Too Too  Too

Biomechanics:
A human tissue mechanics;
A human movement;
A joint force analysis
lower limb;
upper limb;
spine;
lower limb prosthetics;
upper limb prosthetics;
lower limb orthaotics;

T T Te T TSo  Io
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A upper limb orthotics;
A spinal orthotics;
A prosthetics/orthotics design applications.

The student will have a thorough grounding in basic mechanical principles. He/she will be capable of applying
these principles to relevant aspects of the human body system and prosthetics/orthotics applications.

B.4 Mathematics and statistics

The student will have a knowledge of the following areas of mathematics and their application to mechanics,
biomechanics and prosthetics and orthotics:

Mathematics:
A algebraic manipulation;
trigonometry;
functions, polynomial, rational, exponential, logarithmic;
differentiation;
integration;
differential equations.

oo T Too Too T

Statistics

organisation of data;
probability;
probability models;
estimation;
regression.

To T T T T

B.5 Materials technology

The student will have an understanding of the characteristics, properties and the processing of the following
commonly used materials with particular reference to their applications in prosthetics and orthotics:
A steel and its alloys;
non-ferrous metals and their alloys;
plastics: thermoforming, thermosetting, composites;
wood;
leather;
textiles;
plaster of Paris;
adhesives.

T T T T T T T
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B.6 Workshop technology

The student will understand and be able to apply, in the peld of orthopaedic technology, the following areas of
knowledge:

hand tools: their selection, use and maintenance;

measuring instruments: use and methods of application;

machine tools: selection, installation, use and maintenance;

welding processes and equipment for metals and plastics;

sewing machines: selection, use and maintenance;

general equipment: ovens, compressors, vacuum pumps, fume and dust extraction apparatus;
workshop layout;

health and safety regulations and practice.

T Too To Too Too Too oo oo

B.7 Clinic, workshop and business management

The student will have knowledge of the theory and application of:
A materials acquisition, handling and stock control;

workforce management;

production cost calculations;

budgeting, invoicing, receipting and accounting;

clinic management, appointment systems, record keeping;

property management, care and maintenance;

environmental/ecological considerations;

quality management;

health systems;

ethical considerations.

o Ie T e e Io o o To

B.8 Graphical communication

The student will have basic knowledge and practice in the following:
A prst and third angle projection;

auxiliary views and sections;

use of drawing standards;

application of machining tolerances;

simple assembly drawings;

applications in orthopaedic technology.

T Too Too oo oo
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B.9 Prosthetics and orthotics science

The student will understand the biomechanics, anatomy, related pathology, available prosthetic and orthotic devices,

user/device matching and ptting and alignment principles for the following areas of prosthetics and orthotics provision:
A partial foot prosthetics;

ankle disarticulation prosthetics;

trans-tibial prosthetics;

knee disarticulation prosthetics;

trans-femoral prosthetics;

hip disarticulation and trans-pelvic prosthetics;

To To T T T

partial hand prosthetics;

wrist disarticulation prosthetics;

trans-radial prosthetics;

elbow disarticulation prosthetics;

trans-humeral prosthetics;

shoulder disarticulation and forequarter prosthetics;

oo T To Too Too T

foot orthotics;

ankle-foot orthotics;

knee orthotics;
knee-ankle-foot orthotics;

hip orthotics;
hip-knee-ankle-foot orthotics;

To ITe Te o Tme o

hand orthotics;

wrist-hand orthotics;

elbow orthotics;

elbow-wrist-hand orthotics;
shoulder orthotics;
shoulder-elbow-wrist-hand orthotics;

oo T To Too Too T

sacro-iliac orthotics;

lumbo-sacral orthotics;

thoraco-lumbar orthotics;
thoraco-lumbo-sacral orthotics;
cervical orthotics;
cervico-thoraco-lumbo-sacral orthotics;

To ITe Te o Tme o

orthopaedic footwear and shoe modipcations;
fracture bracing.

T~ T
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B.10 Clinical studies

The student will gain an appreciation of relevant diseases and their treatment including prosthetics or orthotics
provision. He or she will have knowledge of patient/user management in respect of physical, social,
psychological and ethical considerations. The subject will particularly relate to prosthetics and orthotics
provision and areas covered will include:

the clinic team;

amputation surgery;

rehabilitation;

psychology of loss and disability;

demyelination disorders;

skin disorders;

foot disorders and chiropody;

upper motor neurone disorders;

lower motor neurone disorders;

abnormalities present at birth;

peripheral vascular disease;

age related disabilities;

spinal injuries;

fracture treatment;

joint and skeletal disorders;

X-rays interpretation;

A patient/user handling and safe movement;

A research methodology.

T To To To Too Too oo Too T Too Too Too Too Too oo oo

B.11 Electrotechnology

The student will have knowledge of the following principles of electricity with particular reference to
applications in prosthetics, orthotics and workshop practice:
basic concepts;

DC circuits;

inductance and capacitance;

AC circuits;

power supplies;

amplipers;

feedback;

interference rejection techniques;

measurement;

myoelectrodes;

safety.

T To To Too Too Too Too oo Too Too  Too
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B.12 Computer studies

The student will have basic knowledge of the use of personal computers and an introduction to the following
areas of computer application:

A computer aided measurement and device manufacture;

A commercially available systems for device design;

A internet communication;

B.13 Prosthetics and orthotics practice

The basis of prosthetics and orthotics practice is the closely supervised practical instruction of the student in
manufacturing and ptting devices to patients. The student will then practise manufacturing and ptting under
supervision and demonstrate his or her capability of attaining satisfactory results. The following areas of
practice will be addressed:

A partial foot prosthetics;
ankle disarticulation prosthetics;
trans-tibial prosthetics;
knee disarticulation prosthetics;
trans-femoral prosthetics;
hip disarticulation and transpelvic prosthetics;

To T T T T

partial hand prosthetics;

wrist disarticulation prosthetics;

trans-radial prosthetics;

elbow disarticulation prosthetics;

trans-humeral prosthetics;

shoulder disarticulation and forequarter prosthetics;

oo T To Too Too T

foot orthotics;

ankle-foot orthotics;

knee orthotics;
knee-ankle-foot orthotics;

hip orthotics;
hip-knee-ankle-foot orthotics;

To ITe Te o Tme o

hand orthotics;

wrist-hand orthotics;

elbow orthotics;

elbow-wrist-hand orthotics;
shoulder orthotics;
shoulder-elbow-wrist-hand orthotics;
sacro-iliac orthotics;

lumbo-sacral orthotics;

e e Ie To o Te Io o
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thoraco-lumbar orthotics;
thoraco-lumbo-sacral orthotics;
cervical orthotics;
cervico-thoraco-lumbo-sacral orthotics;

To T To T

T

orthopaedic footwear and shoe modipcations;
A fracture bracing.

B.14 Clinical practice

The student will have experience in the clinical environment of supplying prostheses and orthoses to patients/
users. This experience should cover as wide a range as possible but with emphasis on the major levels of
provision. The aim is to develop skills in:

assessment and prescription;

clinical provision of prostheses and orthoses;

manufacture of prostheses and orthoses;

interpersonal relationships;

professional activity;

communication;

organisation and management;

clinical research.

oo To Too Too Too Too Too oo

Where the clinical practice takes place in centres other than the main teaching institution such clinical placement
centres must satisfy speciped standards of the teaching institution and the studentis work must be supervised by a
Category | professional.
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Annex C - Professional prople Category Il

C. PROFESSIONAL PROFILE FOR CATEGORY Il (ORTHOPAEDIC TECHNOLOGIST)

The following professional prople is specipc to workers in low income countries. The Category Il professional
is a compromise to replace the Category | professional if not available or affordable in low income countries. Its
origin is in the Guidelines for Training Personnel in Developing Countries for Prosthetic and Orthotic Services
(WHO, 1990), it has been further repned by ISPO to ensure compliance with its categorization system and
pnally updated at the WHO/ISPO Consultation on Training Personnel in Developing Countries for Prosthetics
and Orthotics Services, Glasgow, 2003.

Cc.1 Prosthetics/orthotics service

Formulation of treatment

C.1.1 Inthe absence of a Category | professional participates as full member of the clinic team; takes
part in the examination and prescription; and advises on the design of the prosthetic/orthotic
device interface, suspension and selection of the proper components.

C.1.2  Assists and advises on relevant aspects of pre-surgical, post-surgical, medical and therapeutic
management of individuals requiring prosthetic/ orthotic devices.

C.1.3  Records and reports any pertinent information regarding patients/users and their families,
including a determination of expectations and needs.

C.1.4  Communicates appropriate information to patients/users and their families.

Fitting, fabrication and treatment

C.1.5 Identipes physical and other relevant characteristics of the patient/user.

C.1.6  Formulates a range of prosthetic or orthotic designs including selection of materials,
components and additional aids.

C.1.7  Takes all casts and measurements required for proper fabrication and ptting.

C.1.8  Modipes positive and/or negative models and/or layouts of design to obtain optimal pt and
alignment.

C.1.9  Carries out ptting, static and dynamic alignment and, where appropriate, preliminary training
and initial check-out.

C.1.10 Performs and/or supervises fabrication of the prosthesis or orthosis.
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Evaluation and follow-up

C.2

C3
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C.lin

C.112

C.1.13

C.1.14

C.1.15

Advises the team and participates directly in pnal check-out and evaluation of pt, function and
COSMeSis.

Instructs the patient/user or family in the use and care of the device.

Takes part in follow-up procedures as well as maintenance, repair and replacement of the
appliance.

Recognises the need to repeat any of the identiped steps in order to
optimise pt and function.

Collaborates and consults with others engaged in the management of the patient/user.

Management and supervision

Ccz21

C.22

C.23

C24

C.25

Supervises the activity of supporting staff as appropriate.
Manages clinical and laboratory/workshop activities assigned to him/her, including:

A use and maintenance of tools and equipment

A maintenance of safe working environment and procedures
A inventory and stock control

A personnel matters

A pnancial matters

A appropriate record keeping

A total quality management

Devises improved job methods for increasing efpciency.

Interacts with professional groups (as well as) and, where appropriate, governmental and non-
governmental agencies.

Takes part in planning and implementation of technical orthopaedic care systems.

Training and education

(GRS

C3.2

May supervise and take part in the training of individuals in Category Il (orthopaedic
technologists) and Category Il (technicians/bench workers).

May lecture and demonstrate to colleagues in his profession and other professionals concerned
with prosthetics/orthotics and also to community and other interested groups.
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C4

C5

Page 34

C.3.3 Isrequired to take part in and contribute to the process of continuing professional
development.

C.3.4  Keeps abreast of new developments concerning prosthetics/orthotics and teaching techniques.

Community services

C.4.1  Makes a professional contribution to and takes part in community rehabilitation programmes.

Medical, legal and ethical requirements

C.5.1  Provides patient/user care within a recognised prosthetics/orthotics code of ethics.

C.5.2  Provides patient/user care, which complies with medical/legal requirements.



Guidelines for Training Personnel in Developing Countries for Prosthetics and Orthotics Services

Annex D - Guidelines for training Category Il personnel
(based on the ISPO Information Package ISPO, 2002b)

D. LEARNING OBJECTIVES OF COURSE FOR CATEGORY 11

The following outlines the learning objectives of a course for Category Il personnel in respect of theoretical
subjects (D.1 to D.9) and closely supervised practical instruction (D.10). It should be emphasised that this is

a guideline and local variations may still produce an acceptable course. In respect of the supervised practical
instruction, regional requirements may inyuence the emphasis in areas of prosthetics/orthotics service. However,
the outline in D.10 is considered to represent the minimum essential elements of prosthetic and orthotics practice
which should be contained within the learning objectives. Where possible, other elements of provision should
also be included.

It is also noted again that the course which encompasses these learning objectives will normally be of three years
duration full-time study and the entrants will have completed Ordinary (606) level or equivalent schooling (11
years schooling). This provides guidance as to the expected level of the course and its place within the national
educational framework.

D.1 Anatomy and physiology
In the area of anatomy and physiology the student should have knowledge of the following:

A basic cell biology and histology;

A the structure of the skeletal system, particularly the bones and joints of the lower and upper limbs,
the shoulder girdle, the spine and the thorax;

A the structure and function of the muscular system, with emphasis on the muscular systems of the
lower and upper limbs, the shoulder girdle and the spine and thorax;

A the structure and function of joints, including axes of rotation, range of movements and stabilisation;

A consideration of the body as a whole system, identipcation of physiological deviations and of their
signipcance;

A the nervous system, tissues, cardiovascular system, pulmonary system, immune system, endocrine
system, and the secretory organs.

The student should have an understanding of the function of individual joints and muscles and be propcient

in explaining their interaction. He/she should be knowledgeable in the area of pathological deviations and be
able to analyse them by means of appropriate measuring instruments as well as by applying his/her knowledge
of range of motion in order to be able to identify a viable prosthetics/orthotics treatment. The student should
recognise that biomechanical as well as pathological factors must be viewed concurrently with anatomical
factors.
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D.2 Pathology

The student will have an understanding of the following areas:

inyammatory diseases;

degenerative diseases;

post-traumatic conditions;

tumours;

metabolic disorder;

abnormalities present at birth (congenital deformities);
aseptic bone necrosis;

paralysis resulting from nerve lesion;
circulatory disorders;

amputations;

post-traumatic osteoporosis;

diseases of the spine;

spinal and thoracic deformities;

diseases of the pelvis and hip;

diseases of the knee;

diseases of the foot;

diseases of the shoulder, elbow and hand;
limb deformities;

skin disorders and wound repair.

To Too Too To T Tee Too oo T Too Toe Too oo Too Too oo Too Too  Too

The student should be able to comment on the aetiology and progression of the disease in question, as well

as on its care and treatment. He/she must demonstrate propciency in anatomy, physiology, biomechanics and
pathology as well as the ability to coordinate these factors and arrive at the appropriate end result in his/her role
as an orthopaedic technologist.

D.3 Biomechanics and prosthetics and orthotics science

The student should have an understanding of the following topics:

the anatomical planes and reference points of the body;

prosthetics and orthotics measurement techniques;

anatomical joint types, their functions and interaction;

muscle physiology and biomechanics in relation to joint functions;

the interaction of anatomical joints and prosthetic/orthotic joints;

normal human locomotion and the gait cycle;

kinetic and kinematic analysis and the calculation of external and internal force actions;
biomechanics of the lower limb;

lower limb prosthetic components and their application;

stump/socket forces and lower limb socket design;

To To Too Too Too Too Too Too Too  To
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A bench, static and dynamic alignment of lower limb prostheses with reference to biomechanical
implications;

A pathological gait, its analysis and the application of appropriate orthotic treatment;-  body/orthoses

forces and interface design;

orthoses for lower limb diseases;

lower limb orthoses for upper motor neurone diseases;

lower limb orthotic components and their application;

biomechanics of the spine and thorax;

orthoses for diseases and deformation of the spine and thorax;

biomechanics of the upper limb;

* - upper limb prosthetics ptting, alignment and function;

* - upper limb prosthetic components and their application;

* - upper limb orthotics ptting, alignment and function;

* - upper limb orthotic components and their application.

To ITe T To Tme o

The student requires the above knowledge in order to provide optimal prosthetics and orthoticss care to the user.

*  these subjects should be included according to regional need and demand.
D.4 Mathematics

The students will have a knowledge of the following areas of mathematics and their applications to
Biomechanics and Prosthetics and Orthotics Science:

A elementary mathematics: simple algebraic manipulation, indices, logarithms, solution of equations,
trigonometric functions, standard trigonometric identities, solution of simple trigonometric
equations;

functions: polynomial, rational, exponential, logarithmic;

differentiation: simple techniques, use in optimisation and curve sketching;

integration: simple techniques, evaluation of areas, use of approximation procedures;

differential equations: prst order equations, uses in biological modelling;

mastery and proper usage of resources such as mathematical tables, formulae and calculators.

oo T Too Too To

D.5 Mechanics

The student will have an understanding of the applications of the following in the area of Biomechanics and
Prosthetics and Orthotics Science:

terminology and units;

vector and scalar quantities;

linear/angular motion and motion of a solid body;
resolution of forces and moments in two dimensions;
equations of equilibrium;

free body diagrams;

T T Te T TSo  Io
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calculations of centre of gravity and mass;

Newton's Laws of Motion;

work, power and energy;

strength of materials: stress, strain and Hooke's Law.

To T To T

D.6 Materials technology

The student will have an understanding of the characteristics, properties and the processing of the following
commonly used materials with particular reference to their applications in prosthetics and orthotics:

steel and its alloys;

non-ferrous metals and their alloys;

plastics: thermoforming, thermosetting, composites;
wood;

leather;

plaster of Paris;

adhesives.

oo To Too Too Too Too Too

D.7 Workshop technology

The student will understand and be able to apply, in the peld of orthopaedic technology, the following areas of
knowledge:

hand tools: their selection, use and maintenance;

measuring instruments: use and methods of application;

machine tools: selection, installation, use and maintenance;

welding processes and equipment for metals and plastics;

sewing machines: selection, use and maintenance;

general equipment: ovens, compressors, vacuum pumps, fume and dust extraction apparatus;
workshop layout;

health and safety regulations and practice.

e e Ie To T>o e Io o

D.8 Clinic, workshop and business management

The student will have knowledge of the theory and application of:

materials acquisition, handling and stock control;
workforce management;

production cost calculations;

budgeting, invoicing, receipting and accounting;

clinic management, appointment systems, record keeping;
property management, care and maintenance;
environmental/ecological considerations.

T T T T T T T
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D.9 Technical drawing

The student will have knowledge and practice in the following:

isometric sketching and three-dimensional visualisation;
prst and third angle projection;

auxiliary views and sections;

use of drawing standards;

application of machining tolerances;

simple assembly drawings;

applications in orthopaedic technology.

oo To Too Too Too Too Too

D.10  Workshop and clinical practice

The student will be propcient in the following practical areas and clinical applications with an understanding
based on the integration of his/her theoretical studies:

A general workshop practice: use of hand tools, machine tools and materials, component production;

A patient/user examinations and prescription;

A measuring and casting, cast rectipcation, fabrication, ptting, aligning and pnishing the following
devices:

- ankle disarticulation/partial foot prostheses
- trans-tibial prostheses

- knee disarticulation prostheses

- trans-femoral prostheses

- shoe modipcations

- shoe inserts/foot orthoses

- ankle-foot orthoses

- knee-ankle-foot orthoses

- hip-knee-ankle-foot orthoses

- cervical orthoses

- cervico-thoraco-lumbo-sacral orthoses
- wrist-hand orthoses

The above represents the essential learning objectives in respect of prosthetics/orthotics provision for Category Il
professionals. Where possible, it is desirable to give instructions and/or practice in other levels of provision.

N.B. Modular courses for Lower Limb Prosthetics Technologists, Upper Limb Orthotics Technologists and

Upper Limb Prosthetics/Orthotics and Spinal Orthotics Technologists should use the relevant parts of the
above curriculum.

Page 39



Guidelines for Training Personnel in Developing Countries for Prosthetics and Orthotics Services

Annex E - Professional prople Category 111

E. PROFESSIONAL PROFILE FOR CATEGORY Il (PROSTHETICS/ORTHOTICS
TECHNICIAN/BENCH WORKER)

The following professional prople has its basis in the Report of the United Nations Inter-Regional Seminar on
Standards for the Training of Prosthetists (UN, 1968) - the so-called Holte Report. It has moreover been modiped
to comply with Guidelines for Training Personnel in Developing Countries for Prosthetic and Orthotic Services
(WHO, 1990), further repned by the Education Committee of ISPO and pnally updated at the WHO/ISPO
Consultation on Training Personnel in Developing Countries for Prosthetics and Orthotics Services, Glasgow,
2003.

E.1 Prosthetics/orthotics fabrication

In direct assistance to the Category | professional (prosthetist/orthotist) or Category Il professional (orthopaedic
technologist):

E.1.1  Fabricates and assembles prosthetic/orthotic devices, including component parts, sockets,
suspension systems as designed by the Category | or Category Il professional,

E.1.2  Performs bench alignment of the device to the specipcations of the Category | or Category Il
personnel;

E.1.3  Asdirected assists the Category | or Category Il personnel in ptting and aligning activities
with patients/users;

E.1.4  Asdirected performs pnishing operations on prostheses and orthoses, including the use of
alignment transfer tools and equipment;

E.1.5 Reports any pertinent information regarding the device to the prosthetist/orthotist;

E.1.6  Takes part in follow-up procedures in respect of maintenance, repair and replacement of the
appliance;

E.1.7 Isresponsible for the care and economical use of laboratory materials, equipment and tools.
E.2 Management and supervision

E.2.1  Supervises the activity of supporting staff as appropriate.
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E.3

E.4
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E.2.2  Manages laboratory/workshop activities assigned to him, including:

use and maintenance of tools and equipment

maintenance of safe working environment and procedures
inventory and stock control

personnel matters

pnancial matters

appropriate record keeping

total quality management

T To T To Too Too  Too

E.2.3 Devises improved job methods for increasing efpciency.

E.2.4  Reports to the prosthetist/orthotist on special needs regarding laboratory materials, equipment
and tools.

Training and education

E.3.1  May supervise and take part in the training of individuals in Category Il1 (technicians/bench
workers).

E.3.2 Isrequired to take part in and contribute to the process of continuing professional
development.

E.3.3  Keeps abreast of new developments in materials, tools, equipment and processes which apply
to his duties in the laboratory.

Medical, legal and ethical requirements

E.4.1  Complies with any medical/legal or ethical requirements of the employing institution.
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Annex F - Guidelines for training Category I11 personnel
(based on the ISPO Information Package (ISPO, 2002b))

F. LEARNING OBJECTIVES OF COURSE FOR CATEGORY I11

The following outlines the learning objectives of a course for Category 11 personnel in respect of theoretical
subjects (F.1 to F.9) and closely supervised practical instruction (F.10). It should be emphasised that this is

a guideline and local variations may produce an acceptable course. In respect of the supervised practical
instruction, regional requirements may inyuence the emphasis in areas of prosthetics/orthotics service. However,
the outline in F.10 is considered to represent the minimum essential elements of prosthetics and orthotics practice
which should be contained within the learning objective for a course to produce a technician qualiped in all areas
of prosthetics and orthotics. Where possible other elements of provision should also be included.

It is also noted that courses which encompass these learning objectives may have different structures. For example
a course may be offered within a formal college or school environment or it may be offered as structured 6on the
jobé training augmented by formal teaching. For guidance a course offered in a formal school environment
would be of about 2 years duration while an 6on the jobd or in-house programme might be of about 4 years.
Entrants to this training will have adequate schooling to permit them to benept from the theoretical teaching.

F1 Anatomy
In the area of anatomy the student should have basic knowledge of the following:

A the structure of the skeletal system, particularly the bones and joints of the lower and upper limbs,
the shoulder girdle, the spine and the thorax;

A the structure and function of the muscular system, with emphasis on the muscular systems of the
lower and upper limbs, the shoulder girdle and the spine and thorax;

A the structure and function of joints, including axes of rotation, range of movements and stabilisation;

A introduction to the nervous system:

The student should have a basic understanding of the musculo-skeletal system. He/she should be familiar with
the relevant anatomical terminology

F.2 Pathology

The student will have an introduction to the following areas:

paralysis resulting from nerve lesions, stroke and other causes;
amputations and amputation levels;

spinal and thoracic deformities;
limb deformities.

T To To T
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The student should have a knowledge of the pathological conditions giving rise to prosthetics/orthotics provision
and be familiar with the relevant terminology.

F.3 Biomechanics (alignment principles)

The student should have an understanding of the following topics:

the anatomical planes and reference points of the body;
prosthetics and orthotics measurement techniques;

the interaction of anatomical joints and prosthetic/orthotic joints;
lower limb prosthetic components and their application;

bench, static and dynamic alignment of lower limb prostheses with reference to biomechanical
implications;

orthoses for lower limb diseases;

lower limb orthotic components and their application;

orthoses for diseases and deformation of the spine and thorax;
upper limb prosthetic alignment and function

upper limb prosthetic components and their application;

upper limb orthotic ptting, alignment and function;

upper limb orthotic components and their application.

T T To To T
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The student requires the above knowledge in order to fabricate prosthetic and orthotic devices.

F.4 Elementary mathematics

The student will have a knowledge of the following areas of elementary mathematics and their application.

simple algebraic manipulation;

indices;

solution of simple equations;

geometry;

trigonometric functions;

solution of simple trigonometric equations;
use of calculators and mathematical tables.

To T T T T To T

F5 Materials technology

The student will have an understanding of the characteristics, properties and the processing of the following
commonly used materials with particular reference to their applications in prosthetics and orthotics:

A steel and its alloys;

A non-ferrous metals and their alloys;
A plastics: thermoforming, thermosetting, composites;
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wood;

leather;

plaster of Paris;
adhesives.

T T T T

F.6 Workshop technology

The student will understand and be able to apply, in the peld of orthopaedic technology, the following areas of
knowledge:

hand tools: their selection, use and maintenance;

measuring instruments: use and methods of application;

machine tools: selection, installation, use and maintenance;

welding processes and equipment for metals and plastics;

sewing machines: selection, use and maintenance;

general equipment: ovens, compressors, vacuum pumps, fume and dust extraction apparatus;
workshop layout;

health and safety regulations and practice.

T T To T T T To To

F.7 Graphical communication

The student will have knowledge and practice in the following:

isometric sketching and three-dimensional visualisation;
prst and third angle projection;

auxiliary views and sections;

use of drawing standards;

application of machining tolerances;

simple assembly drawings;

applications in orthopaedic technology.

To T T T T To T

F.8 Prosthetics and orthotics services

The student will have an appreciation of:

the clinic team, functions and members;
prosthetics and orthatics personnel;
ethical considerations;

prosthetics and orthotics care systems.

T To To T
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F.9 Clinical sciences

The student will by observation have an experience of:

patient/user examination;

measurement and casting;

cast rectipcation;

dynamic alignment, ptting and delivery.

T T T T

F.10 Workshop practice

The student will be propcient in the following practical areas with an understanding based on the integration of
his/her theoretical studies:

A general workshop practice: use of hand tools, machine tools and materials;
fabrication, bench, alignment and pnishing the following devices:

T

partial foot prosthetics;

ankle disarticulation prosthetics;
trans-tibial prosthetics;

knee disarticulation prosthetics;
trans-femoral prosthetics;

T T To To T

T

trans-radial prosthetics;
trans-humeral prosthetics;

T

foot orthotics; (FO)

ankle-foot orthotics; (AFO)
knee-ankle-foot orthotics; (KAFO)
hip-knee-ankle-foot orthotics; (HKAFO)

T To T T

A wrist-hand orthotics; (WHO)
A elbow-wrist-hand orthotics; (EWHO)

A thoraco-lumbo-sacral orthotics; (TLSO)

A cervical orthotics; (CO)
A cervico-thoraco-lumbo-sacral orthotics; (CTLSO)
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Annex G - Resources needed for a school for prosthetists/orthotists

G.1 Faculty
Prosthetist/orthotists (orthopaedic technologists)
Physicians, scientists
Engineers
In practical sessions and clinical experience, the teacher/student ratio should be 1/8 to 10.

G.2 Facilities
Lecture rooms with audio-visual facilities
Laboratory for practical work
Clinical teaching facilities
Library
Common room, cloakroom and other supporting facilities

G.3 Laboratory equipment
Appropriate machine tools, work benches, hand tools, casting aids and adequate environmental
control equipment.

G4 Materials
Raw materials: (a) metals (b) wood (c) fabric (d) plastics (e) leathers (f) plaster of Paris ()
other local material.
Prosthetic and orthotic components.

G.5 Books and materials
Appropriate manuals & existing material may be utilized for preparing these manuals.
Books 8 standard text books related to the curriculum.
Journals & major prosthetics and orthotics journals.

G.6 Audio-visual aids
Software packages for lecture preparation.
Multi-media equipment including projection equipment.
Digital photography equipment (hardware and software).

G.7 Other
Ofpce equipment such as photocopying machine, scanners, telephones.
Hostel and kitchen equipment may be required

G.8 Funds

Adequate funds should be made available for the items listed above as well as for replacement
of equipment and purchase of consumable materials.
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Annex H - Community-based rehabilitation

International Society for Prosthetics and Orthotics (ISPO)
World Health Organization (WHO)

THE RELATIONSHIP BETWEEN PROSTHETICS AND ORTHOTICS SERVICES
AND COMMUNITY-BASED REHABILITATION

A Joint ISPO/WHO Statement Revised December 2003

Introduction

In the 1970s the World Health Organization (WHO) introduced a new approach to disability prevention and
rehabilitation known as community-based rehabilitation (CBR). The aim was to ensure that rehabilitation
services can be provided to all persons with disabilities, whether they live in a city or in the countryside or
whether they are rich or poor.

This approach involves measures taken at community level to use and to build upon the resources of the
community as well as drawing on the services offered at district, provincial and central level. Thus the complete
rehabilitation structure of this model consists in all of four levels: community, district, provincial and central.
The last three of these levels constitute the referral system for the prst, i.e. the community level.

The personnel of institutions at the central and provincial levels are those who can be expected to work in
conventional rehabilitation and health services. At central level they may, for example, include specialized
physicians, therapists, and prosthetics and orthotics personnel. At provincial level they may be general
physicians, some (though usually few) specialized physicians, therapists, and prosthetics and orthotics personnel.

The personnel based at district level, however, are not likely to possess any specialized training in rehabilitation.
They are usually general physicians and nurses who are concerned with the provision of health care services.
Nevertheless, as discussed below, they may play an important role in the referral system and in the transfer of
knowledge and skills in rehabilitation to the community level.

Finally, at community level, there are usually no specialised personnel at all, in either health or rehabilitation.
The persons working there - usually called community health workers or community rehabilitation workers -
often do their work on a voluntary and part-time basis in addition to their normal duties in the community. Since
they are likely to have limited or minimal education in health and rehabilitation, they need to receive training and
support from personnel in the referral system.

The success of this approach to rehabilitation will depend on the development of an integrated and coordinated
programme in which the activities at each level are clearly depned. It will also depend on the development of an

educated and trained workforce, with clear depnition of the role of the different types of personnel.

WHO has recognized that although most basic rehabilitation activities can be carried out in the disabled
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person's own community, many persons with disabilities have to be referred to other rehabilitation services
outside their own community. Among this group are those persons who require prostheses and orthoses. This is
because prostheses and orthoses of an acceptable quality cannot realistically be made in every single community
within a country. This means that for the successful, widespread provision of prosthetics and orthotics services
there needs to be a strong relationship between the specialized services and community-based rehabilitation
programmes.

With regard to the provision of prosthetics and orthotics services, the International Society for Prosthetics and
Orthotics (ISPO) has gone some way towards depning the job descriptions and educational requirements for
the different categories of personnel directly involved in this peld. These categories are: prosthetist/orthotists
(Category |); orthopaedic technologists (Category Il); and prosthetics/orthotics technicians (Category I11).
Some consideration needs to be given to the use of these categories of personnel in the referral system on which
WHO's approach depends and in particular to the role and training in prosthetics and orthotics of primary health
care personnel and community health/rehabilitation workers.

Ideally, each country should have adequate numbers, possibly hundreds or thousands depending on population,
of community health/rehabilitation workers. All of these workers need to receive training so that they possess a
certain minimum knowledge of rehabilitation. The obvious challenge with respect to the prosthetics/orthotics
component is how to manage the transfer of this knowledge when so few resource persons are normally available
in prosthetics and orthotics services especially in low-income countries. It may not be possible that prosthetics
and orthotics personnel could be directly involved in the training of community health/rehabilitation workers. At
best, they can only contribute to the training of primary health care personnel, so that these in turn can include
issues related to prosthetics and orthotics service in the various training programmes for persons working at the
community level.

The following sections offer guidance on how community-based rehabilitation and the referral system may be
used to assist in the promotion and improvement of prosthetics and orthotics services.

Basic community level
Most of the rehabilitation activities in village or community are carried out by community health/rehabilitation
workers, who usually work under the supervision of Primary Health Care (PHC) personnel or mid-level
rehabilitation workers where available. In matters related to prosthetics and orthotics, the activities at community
level will increase awareness to disability and rehabilitation with focus on prevention. In addition it will:
A assist in identifying persons with disabilities with a focus on early detection;
A identify persons requiring prosthetics and orthotics services;
A promote awareness of the benepts of using prostheses and orthoses ;
A act as a link between the person with disability, the family, and the prosthetics and orthotics
services, or an adequate supervising body
A assist with follow-up of the person with disability with regard to the use of, and adaptation
to, the device;
A assist with adaptation of the environment and take measures to facilitate accessibility, good
hygiene and activities of daily living;
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A provide information to the appropriate support level with regard to follow-up and the
acceptance and use of prostheses and orthoses;

A assist in reducing further impact of impairments, e.g. through good hygiene, wound
treatment, and prevention of secondary complications such as contractures and bed-sores;

A encourage the person with disability to carry out needed exercises;

A arrange for maintenance and repairs to prostheses and orthoses. It is important for the
community health/rehabilitation worker to understand what repairs can be done at
community level,

A support and advise in the provision of simple assistive devices such as special chairs,
parallel bars and crutches;

A assist with the social rehabilitation of the person with disability.

District support level or sub-district level (health care)

This support level does not normally offer any specialized rehabilitation services, since specialized physicians,
therapists, and prosthetics and orthotics personnel are rarely available here. However, basic and general
rehabilitation services may be provided by health care personnel, such as general physicians and (in particular)
nurses. Where prosthetics and orthotics personnel are available, general prosthetics and orthotics services,
including repair and replacement of prostheses and orthoses should be provided. These services must include the
most common and most needed devices, i.e. prostheses and orthoses for the lower limb.

At district level, in matters related to prosthetics and orthotics, primary health care personnel and/or mid-level
CBR workers will:
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A refer persons with disabilities to the appropriate support or service level together with
information about the needs and expectations of the person;

A explain the rehabilitation programme to the person with disability and the family;

A assist persons with disabilities in preparation for the ptting and use of prostheses and
orthoses, including physical therapy and wrapping of the stump;

A guide persons with disabilities towards sources of funding for rehabilitation service;

A provide information to the provincial service level on the numbers of persons with
disabilities, the types of disabilities found and treated, the numbers and types of prostheses
and orthoses ptted, and outcomes of the services.

A consider the socio-economic situation and needs of persons with disabilities;

A assist persons with disabilities to be integrated into society, e.g. through education and work
opportunities;

A provide support in rehabilitation issues to the community;

A provide training to community health/rehabilitation workers in rehabilitation, including
basic prosthetics and orthotics related issues as there is a great need to educate and train
community health/rehabilitation workers for their role in prosthetics and orthotics. This
training should be based on a curriculum set centrally. Supervision and advice on their work
in prosthetics and orthotics will continue to be needed as there is no tradition or depth of
experience in this peld.
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Provincial support level

This intermediate support level is situated in a provincial institution and, apart from other medical and
paramedical personnel, may be staffed by all categories of prosthetics and orthotics personnel up to and
including Category II.

The intermediate support level will:

A provide general prosthetics and orthotics services, including repair and replacement of
prostheses and orthoses. The services that it should offer must include the most common and
most needed devices, i.e. prostheses and orthoses for the lower limb. However, prostheses
and orthoses for other levels may be ptted if there is a particular need and demand for such a
service;

A refer persons with less common disabilities to the specialized service level;

A participate in the training of health care personnel in prosthetics and orthotics related
subjects so that all these personnel, in turn, can include prosthetics and orthotics issues in the
training they provide for community health/rehabilitation workers. As in the case of training
for community health/rehabilitation workers, the training of primary health care personnel
should be based on a curriculum set centrally;

A provide support in rehabilitation issues to the district level;

A monitor and evaluate prosthetics and orthotics services and programmes of disability
prevention from a provincial viewpoint;

A provide information to the specialized service level on the numbers of persons with
disabilities, the types of disabilities found, the numbers and types of prostheses and orthoses
ptted, and outcomes of the services.

Specialized service level
The specialized service level is usually situated in a central or national institution and should be staffed by all
categories of prosthetics and orthotics personnel up to and including Category I.

The specialized service level will:

A provide specialized prosthetics and orthotics services, i.e. the full range of prostheses and
orthoses and services;

A contribute to the development and coordination of a national policy with regard to
prosthetics and orthatics services and referral. The specialized service level is expected to
provide support and advice to government in the development of its policy on the planning,
organization and administration of prosthetics and orthotics services and national policies
related to persons with disabilities. This is of great importance if the concept of community-
based rehabilitation in prosthetics and orthotics is to be adopted by a country;

A contribute to the development of a central policy for disability prevention in the peld of
prosthetics and orthotics;

A contribute to the organization of programmes of education and training for all personnel
involved in the provision of prosthetics and orthotics services, including primary health
care personnel and community health/rehabilitation workers (the education and training of
primary health care personnel and community health/rehabilitation workers is discussed
below);
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