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A successful combination of
formal and informal data col-
lection combined with practi-
cal trials ensured that the
project was able to achieve
its aim. The cultural
exchange between both
teams added extra depth to
the interaction.

Conclusion

When comparing its aims with its achievements the expedition can be said to
to have been a great success. The team was able to gather data that subse-
quently was used to form the foundation for the design of the AQUABAC.
Despite unexpected bad weather a moderate amount of data was also collected
on the LITE KITE taking the subsequent development process one stage fur-

ther in the design process.

During the team debriefing it was possible to collate the experiences of the
team as practical field trial findings. This added to the knowledge-base avail-
able to disabled adventurers, field scientists and project workers operating in

the shore based environment.

All team members enjoyed the cultural aspects of the project. For those of the
Israeli and British teams who had become disabled as a result of armed con-
flict, there was perhaps an additional meaning to the cultural exchange. Other
highlights included sharing experiences of the historical city of Jerusalem and

the amazing environment of the Dead Sea.
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Research Area

United Kingdom - Israel

Trials and coaching sessions Fig1. UK - Israel
and equipment development Philips New World Atlas 3rd Edition 1980
on the beach in Tel Aviv.

Accommodation was initially

at the YMCA and then camp- AP

ing on the beach. With an foend™ Antakyd
overnight journey and cultur- Al t ,dﬁlqjm
al exchange to the Dead Sea. "
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All maps are not authoritative and
merely serve to illustrate the
research area within which the Crown copyright material is reproduced with permission of the Controller of Her Majesty’s Stationery

team was fortunate to operate. Office.

Fig2. Israel
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Research Area

Tel Aviv & The Dead Sea
Areas

m————— RouUte travelled

Research Bases
. and overnight
stops.

Fig3. Tel Aviv & The Dead Sea

Crown copyright material is reproduced with permis-
sion of the Controller of Her Majesty’s Stationery
Office.

YMCA Tel Aviv

Tel Aviv Beach and Cando Base

Dead Sea & Desert Bothy
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Preparation

Supporting the research
and team needs

Despite the relative simplici- The following areas were included in the preparation process:
ty of the logistical elements
to the project, careful plan-

ning was undertaken to I Insurance

ensure that the needs of the 2. Flights
project and the team were 3.Tools, equipment and materials
met.

4. Research Objectives
5. Consultation with Local Contacts

6. The specific requirements of the team

Full accounts of the preparations for both the Coppermine River Expedition
and the Ganges Expedition are available from Adventure Designs at the Design
for Life Centre at Brunel University. Both of which describe in greater detail

the preparations for an integrated field work project or expedition.

With a local contact in Israel dealing with Sea Kayaking we were assured that
no permissions were required. Despite this the following preparations were

undertaken to ensure that the project was able to run smoothly.

1. Preparation of supporting documentation from Brunel
University

2. Letters from Cando explaining the partnership and its objec-
tives

3. Research Aims

4. Risk Assessment
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Risk Assessment

A risk assessment is a formal assessment of the team task and environmental
factors which may lead to a potential harmful scenario for any part of the
organisation. The aim of a risk assessment is to ensure that hazards are min-
imised and both real and perceived sources of danger are reduced for the bene-

fit of the project.

As the project took place within the confines of what can be termed an urban
environment in a developed country there was little need to consider in great
detail the options for casualty evacuation beyond understanding the basic
workings of the local emergency services. Prior to departure checks with the
British High Commission were made to ensure that the political situation in

the area was stable enough to undertake the project.

The team’s coach in consultation with staft from Cando undertook the risk
assessment for the Sea Kayaking. Decisions were made in accordance with
individual needs and in line with the safe practices laid out by the British

Canoe Union.

Pre-expedition Training Schedule

There was no formal training schedule for this project. However, each team
member was given the opportunity to negotiate his/her needs individually

with the Adventure Designs team in the lead up to the fieldwork phase.

Seminars and Training Courses

The Adventure Designs team drew heavily upon the experiences gained from
the Coppermine river expedition, in addition the following coaching and

expedition planning training was utilised to ensure the success of the project:
1 London and SE Coach Development Programme

2 Risk Assessment and Crisis Management Conference -

Royal Geographical Society London
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Provide an enjoyable, inte-
grated, environment to
ensure that all members of
the team were able to partic-
ipate in a meaningful man-
ner.

Group
rganisation

Creating opportunities for
the formal and informal
collection of data

The co-ordination and leadership of this project involved balancing the indi-
vidual, team and research needs of the project. The most important factor in
the project was to ensure that the needs of the individuals were catered for, this
was particularly important given the voluntary contributions of the team. It
was important that personal time within the project was valued whilst ensuring

that the research aims were met.

During the second half of the project it was possible to use the equipment
developed in the field to facilitate the delivery of a short structured programme
of coaching. The feedback gained during the structured coaching programme
made it possible to evaluate and modify the field equipment once more. The
relationship between the coach - performance led user trials and equipment
development has become integral to the Adventure Designs development

process re-enforcing the people centred approach to design.

Adventure Designs Staff

Suresh Paul Adventure Designs Project Co-ordinator and Designer, Project

Leader and Aspirant Level 5 Coach (Canoeing).

John Burkitt Design Engineer at the Design for Life Centre, Climber, Canoeist

and Woodsman.

The Team
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Will Behenna

Experienced sports development officer, involved in the development of the
Aquabac Postural Support System for people with Spinal Cord Injury. Spinally
A team of ten including two injured since his early teens.
from Design for Life Centre
consisting of equal numbers . .
of able-bodied and disabled Alistair Hodgson
people.

Ex Para, competent Open Canoeist, and expedition planner. Double leg
amputee involved in the development and testing of the SOCS and SHOES

system.

Mike King

Dancer and caver, involved with the development of the Aquabac Postural

Support system. Spinally injured during a climbing accident.

Dale Rennard

Design student and Canoe Coach with nine years experience in providing
adventure activities for disabled people, designer of the SOCS and SHOES sys-

tem.

Nigel Robinson

Level 5 sea kayak coach and Coach Development Officer for the Welsh Canoe
Association. Involved in all aspects of the technical sea kayak training of the

team.

Glen Shaw

Canoeist and climber, first person with brittle bone disease to climb on the

Everest Range, involved in the development of the Aquabac.

Darren Swift

Ex Royal Green Jacket, competent Open Canoeist and expedition planner.
Double leg amputee involved in the development and testing of the SOCS and
SHOES system.

Rosie Tribe

Base Camp Co-ordinator, very experienced outdoor professional and sailor,

who co-ordinated the daily living needs for the team.
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Medical Report

Injuries and Daily Living
Requirements

The make up of the team During the project individual members took responsibility for their own med-
meant that what would be
considered a minor incident
for one member of the team
would be considered a major trials on the beach outside Tel Aviv the team felt that it was unnecessary to
accident for another, main- carry more than basic supplies.

taining a flexible approach at

all times was essential.

ical needs and supplies, including specialist dressings and catheters. A modest
field first aid kit was carried by the team at all times. With the location of the

During the project there were only two minor medical incidents of note;

Bruised shoulder and ribs suffered by Glen Shaw during a tan-
dem surfing session, this minor injury made it difficult for Glen
to continue with the water based elements of the project. The
significance of the incident was increased by the nature of Glen’s
disability - and the way in which brittle bones can be affected

by even a small impact.

Following the visit to the Dead Sea Darren Swift managed to
drink some of the Dead Sea water that one of the team was tak-
ing home to the family this resulted in no small amount of men-
tal and auditory abuse but left no damaging side effects to

Darren.
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Sharing and understanding
the culture and traditions of
our hosts was one of the
highlights of the project.

Community
Relations

Taking time to share

In Israel

During our stay in Israel the team was joined by disabled sea kayakers from the
host country, the majority of whom had been injured during their service with
the Israeli armed forces. Many experiences were exchanged in both a formal
and informal setting, the highlights included a visit to Jerusalem and the Dead
Sea with a fantastic end of project party hosted by 'Deuch' one of Cando’s

most active disabled kayakers.

Following the team’s return the relationship has continued with the Israeli par-
ticipants in the 1998 Paddle-ability championship winning the 250m sprint
whilst using an AQUABAC Postural Support. Much of the initial research
used in the development of the AQUABAC was gathered during the trials in

Israel.

UK Based Education

Slides and images of the project have been included in educational talks as part
of the Coppermine River Expedition Post Expedition education tour.
Presenting all participants in an empowered active way has been used to
change people’s views of the possibilities for the provision of outdoor opportu-
nities for disabled people, continuing the theme of the Coppermine
Expedition Report Published 1999

ISBN 1-902316-06-1
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If We Could Do It

Negotiations between chari-
table organisations with
regard to cost can be difficult
and lengthy. Accurate
accounting is vital to the suc-
cess of a project.

Anyone can have bad weath-
er: the trick is making the

Again

Come to Israel it's Sunny!

The climate was one of the largest factors which affected the outcome and the
success of the field trials; as a result of unseasonal cold,rain and storms, we were
unable to complete all aspects of the fieldwork. Only after undertaking this
project by invitation on location in what we expected to be warm February
weather in the Middle East, is it now felt possible to undertake similar research
in the domestic environment during the summer months. When running a
project like this again abroad one could opt for a slightly more expensive and
comprehensive package from the outset because some of the additional costs
we incurred in the field made keeping within budget a difficult task. These

understandable outgoings included:

1. Additional Local support
2. Transport Costs

3. Accommodation

4. Tuition

5. Boat Hire
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The aim of the research was
to gather performance data
for use in the design process
to ensure the meaningful
involvement of disabled peo-
ple in the design and devel-
opment process.

Research

Background
Objectives and Findings

Introduction

The aim of this section of the report is to put the results into the fieldwork
context. As described earlier the team included both disabled and non-disabled
canoeists. The main thrust of the research was concerned with the experiences
of the disabled members of the team. This ensured that the people-centred
design rationale was followed through into the research environment. In
design terms the research programme was planned to provide support for three

main areas of design development:

1. Postural Support System - during the trials two concepts were
evaluated and developed in parallel; the arm chair and the foam
block system.(See P26-32)

2.SOCS and SHOES (See P33 )

3. Lite KITE(See P35)

In addition to the design research one area of the research focused on the

human performance in the outdoors, this included,;

1. Water Rescue and Safety (See P37)

2. Biomechanics of sea kayaking for disabled people (See P38)
3.Top Tips and Handy Hints for Disabled Sea Kayakists Living
on the Beach. (See P40)
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Background to the research

Canoe sport can be split into many different disciplines, from white water raft-
ing to flat-water sprint and marathon, the main factor that separates one disci-
pline from another (apart from the environment) is the body position and type
of blade used. During the background research to the project it became appar-
ent that one of the major factors that would affect the choice of body position
and therefore the focus for the main research would be the aftect of lowered
bone density of the lower skeleton for those with lower limb dysfunction. As a
result much of the work on postural support for people with disabilities has
focused on the development of a system for a seated performer concentrating

on kayak initially due to the performer’s low centre of gravity.

How did the research inform the design
process

The mainly anecdotal evidence gained from the field trials was utilised to
inform the design process of the AQUABAC Postural Support and the LITE
KITE, for both projects the field trials provided a foundation for the comple-
tion of the design projects by the Adventure Design’s team at the Design for
Life Centre at Brunel University.

Why is Postural Support important

It is possible to look at the kayaker as a simple mechanical system. One of the
common models used to describe the kayaker’s body system in canoe and

kayak coaching splits the system into three basic parts.
BODY -- BOAT -- BLADE

Each part of the system has a role to play in efficient boat control. In order to
move a boat in water it is necessary to provide an anchor in the water so that
the performer is able to pull themselves past the anchor point or paddle or

blade.

In an effective power stroke the paddle is largely stationary as the force is trans-
ferred through the paddler’s body to the boat.

The quality of the interface between the paddler and the boat is therefore
essential as it facilitates the efficient transfer of the energy from one end of the

system to the other, from paddle to boat.
The resultant movement on the boat is dependent on the paddler’ ability to

control their orientation of their centre of gravity in relation to the boat, this

has the effect of changing the centre of a turn on both placid and moving
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water. The paddler is also able to control the shape of the hull in contact with
the water; controlling the shape of the hull is essential to the effective control

of the boat by the performer.

For non-disabled performers much of the interface is created using the lower

body with the interface being formed by the:

Feet (toes) on the foot-rest

Knees on the underside of the front deck often against a formed

thigh brace
Buttocks on a moulded seat
Back rest

Much of the research looked at maximising the use of the movements available
to the individual performers, whilst providing a safe interface for the user in

terms of skin care and limb protection.

Summary of findings

During the field trials the following conclusions were drawn from discussions

with the team including the designers and the coach.

For an individual with lower limb disfunction the interface
needs to be modified to facilitate good posture. For those with
limited trunk stability and control it became evident that there is
a need to fixate the lower segments of the body to ensure that

upper body movements are translated efficiently into the boat.
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Understanding the nature of
an individual’s health state,
combined with the correct
attitude and the acceptance
of the individual as a person
makes it possible to push
back boundaries in partner-
ship.

Clinical
Background

A Brief Description of the
Physical Health States of
the Research Team

Introduction

This section has been included to assist the reader, by outlining the nature of
the team member’s disabilities, to ensure that the research results can be put
into context. Although it was important for the team to understand some of
the clinical issues, the main emphasis was based on the social and functional
requirements of the team valuing the individual, rather than categorising each

team member as a result of their disability.
Spinal Cord Injury

Caused by a break in the continuity of the individual’s spinal
cord, resulting in a loss of function below the level of injury.
This can also include a reduction or loss in bladder control, skin

tone and sometimes a reduction in bone density.

Amputation

The loss of part or all of the limb leaves a potential for an associ-
ated phantom or nerve pain. Maintaining good skin condition

can also be a problem when using a prosthetic.
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Brittle bone disease

This is a congenital condition which results in a reduction in the
stiffness and bone density of the skeletal system. Bruising and
bone damage can be caused from only small amounts of trauma,

subsequent injuries can often take a long time to heal.

All team members took responsibility for their own health. However, the
whole team was aware of the need to remain flexible in the event of an inci-

dent.

During the day to day planning of the project the following factors were con-

sidered continuously to ensure the smooth running of the project:

Access to the research area
Access to appropriate washing and toilet facilities
Skin care

One factor that proved to be a problem was catering for the spe-
cial dietary requirements of team members, this required careful
food preparation as well as consultation with the team combined

with research and planning. All our food was obtained locally.
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Postural Support

The Big Armchair

Fig4. The Big Armchair
LOCATED/AIM Introduction
Inside cockpit on existing

kayak seat. Providing a high- . L . :
er level of support. Initial research in this area was undertaken by the Adventure Designs team in

MATERIAL conjunction with Sports Council and Aspire Staff in an un -funded pilot study.
Sewn nylon with a stiffening
pad located into sleeves on
base. Dowels located into
sewn slots on upper section tem for people with spinal cord injury. Additional funding sources were used

The pilot study formed the basis for a research programme funded by the

National Lottery, the aim of the project was to produce a postural support sys-

to support the field work , with the preparation work being undertaken within

the remit of the National Lottery grant.

—— Description
A
/ A flat-pack semi-rigid fabric and foam seat that lays over the existing seat of a
kayak.

Fig5. Lateral Supports

A - Hip and lower thoracic .
lateral support for people Aim
with higher level legions

B - Fixate hips only

LOCATED/AIM Assess each prototype against the following functional criteria:

At side between user and

cockpit to provide lateral 1. Comfort - assess the level of comfort by each prototype, this
support. hi vatheri litati h level of
MATERIAL foas achieved by gathering qualitative data on the actual level o
Medium density closed cell discomfort felt by each performer.
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Efficient kayak control
depends on the paddler
being able to translate body
movements or forces gener-
ated by the blade into the
boat. In either case postural
support and the quality of
the interface between the
paddler and the boat is

2. Movement and Body Position - assess each prototypes ability
to provide support without restricting the individual’s ability to

use:
lean (side to side movement)
trim front to back movement

trunk rotation (which is essential to affective forward pad-

dling technique)

3. Moving and Handling - assess standard moving and handling
techniques and un-assisted transfers used by the performer to get
in and get out of the boat.

4. Rescues - assess each prototype during a range of standard
deep water rescues and evaluate the potential loss of equipment
during a rescue and ensure that design would facilitate a safe
escape from a kayak in event of a rescue.

5. Support - identify the key elements required to provide sup-
port for an individual.

6. Adjustment/sitting angle orientation of support - look at the
performer’s general posture during the activity to ascertain the
optimum sitting angle assess the range of adjustment required by
the user.

7 Posture and Pressure of Skin Care - gather anecdotal data on

the requirements for skin care during kayaking.

Methodology for prototype generation

The research methodology involved fitting the individual participants in the
trials to their bespoke needs to ensure that they were able to paddle as eftec-

tively as possible.

In mechanical terms the research team, including the trials group, during the
second day on the water agreed the following methodology for fitting out a
boat. A base up approach was taken and split the body into the following sec-
tions; Feet,Hip Fixation, Lower back, Trunk, Height. The methodology was
based on seating design methodologies commonly used by Occupational

Therapists.

Results
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The Arm Chair (flat pack foam and fabric construction low profile seat) was
the most popular piece of equipment and was especially favoured by those
people with shorter trunks as it was less bulky than the foam block construc-
tions used by other members of the team. During the third day on the water
it became apparent that it was necessary to fold down the back of the Arm
Chair to cause the least amount of interference possible for the paddler’s stroke.
This was especially necessary for those users with a high level of sitting balance
or trunk stability.

The general construction seemed to work but there was a need to provide lat-
eral support in addition to the extension of the back support that the Arm
Chair provides.

Comfort

The design provided a comfortable support for the user by spreading the load
through the back support.

Movement

and Body Position

In kayak it was immediately obvious that a the system would need to afford
the user adequate support whilst ensuring that sufficient freedom was gained to

allow for trunk rotation.

Moving and Handling

Transferring into and out of a closed cockpit kayak can be difficult, due to the
space constraints. It was obvious following the initial fitting, that a support
would have to be removable or have a very low profile, to ensure that maxi-

mum space is given for any transfer.

Rescues

Much of this element of the research had to be postponed due to bad weather,
however initial discussions with the team revealed that the feeling of safety
experienced by the user was often a combination of feeling in control of the
boat whilst at the same time being able to escape from the craft in event of a
capsize, this mirrors the common attitude of most of the general canoeing

community.
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Support

All the users expressed the need for a support to be adjustable in height to
ensure that specific support is accurately placed. In addition height adjustment

needs to allow as much trunk rotation as is possible by the user.

Adjustment

The following factors were identified during the research as requiring adjust-

ment:

Sitting angle
Height of Back Support
Knee angle

Lumbar support height

Posture and Skin Care

Discussions with users led to the following considerations being brought to the

fore:

Clothing worn next to the skin needs to be appropriate, this was

defined by the team as:

Providing a smooth surface in contact with the body with no
seams running over bony prominences and avoiding load

bearing areas.
Avoiding fabrics that would create shear next to the skin.
Utilise fabrics that wick moisture away from the skin.

Protection needs to be given to the Ischical Tuberosities and

bony prominences of the pelvis and lower back.

Additional protection needs to be given to the spine where

rotation occurs in relation to the support.

The team felt that good skin care was essential to the success of any design and
that this would only be achieved through appropriate postural support and

therefore good and active posture.
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Fig6. Knee Support &

A - Wood panel core T piece
with foam padding

B - Flat foam block bent to
apply pressure to the under-
side of the knee.

C -Foam cylinder bent to fit

LOCATED/AIM

Under user’s knees to pre-
vent hyper extension. to
facilitate better lateral con-
trol

MATERIAL

Medium Density Closed Cell

T

Neoprene lin

Cut foam block with
groove to locate on
cockpit rim

Fig7. Lumbar Supports

LOCATED/AIM

To support the lower back
and facilitate pelvic roll and
good upper body posture.
MATERIAL

Medium Density Closed Cell
Foam with neoprene liner

Foam Block System

Introduction

Unlike other design research areas this area required the team to develop a
concept from scratch. In kayak and canoe-sport in general much work has
been undertaken to ensure that able bodied paddlers are supported in a kayak

or canoe to provide maximum support control and responsiveness.

Description

A modular arrangement of bespoke foam blocks which fixate the body and

provide support and protection for the performer when kayaking.
Aim
To develop a modular padding system for kayak that caters for those with

lower limb dysfunction.

Methodology

Each team member was fitted out at the beginning of each coaching session by
the design team to cater for his/her individual needs. The team utilised the

‘base up’ methodology used in the assessment of the Armchair system. The

Adventure Designs Israel ‘98 Design for Life Field Trials Report Page 29



A range of field prototypes
was constructed by the team
on the beach, to improve the
interface between the user
and the kayak.

following focus areas were identified prior to departure:

1. Comtfort - assess the level of comfort by each prototype, this

was achieved by gathering qualitative data on the actual level of
discomfort felt by each performer.

2. Movement and Body Position - assess each prototypes ability
to provide support without restricting the individual’s ability to

use:
lean (side to side movement)
trim (front to back movement)

trunk rotation (which is essential to affective forward pad-

dling technique)

3. Rescues - assess each prototype during a range of standard
deep water rescues and evaluate the potential loss of equipment
during a rescue and ensure that design would facilitate a safe
escape from a kayak in event of a rescue.

4 Support - identify the key elements required to provide sup-
port for an individual.

5 Adjustment/sitting angle orientation of support - look at the
performer’s general posture during the activity to ascertain the
optimum sitting angle and assess the range of adjustment
required by the users.

6 Posture and Pressure of Skin Care - gather anecdotal data on

the requirements for skin care during kayaking.

Results

During the week’s research the system for each individual grew until all mem-

bers began to standardise on a set similar set of foam blocks.

Comfort

The grade of foam used needed to establish a balance between providing a soft
and contouring, mouldable component providing little or no support with the
rigidity of a bracing system that would transmit even the finest movements
into the boat. Providing a continuous surface next to the skin with no edges

was a major concern for all using the system.

Movement

The feedback under this heading for the foam block system was similar to that

gained for the ‘Arm Chair’. Trunk rotation and freedom to move the upper
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body against a supported base provided the most successful results.

Rescues

Eftective escape during a capsize was a major concern for all, this was especial-
ly true for those with limited function in the lower limbs. It was clear that any
padding needed to be placed around the back and under the user rather than
in the free space in front of the user. For those participants with a spinal cord
injury it was essential to fix the pelvis and lower trunk, this was achieved using

a series of wedges from the side and below.

Support

Provide adequate support and control:

Symmetrical and asymmetrical padding of the hips

Adjustable padding of the lower back

Padding under the leg or knees to stop over flexion at the knee
joint, this was especially important for those with spinal cord

injury

Adjustment

During the project we found that there is a need to produce a system that
would cater for independent on-the-water-adjustment without the need to get

out of the boat.
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SOCS and SHOES

A postural support system
for people with lower limb
amputations first used on
the Coppermine River
Expedition. The system was
initially designed for use in
Open Canoes. The aim was
to look at broadening the
possible applications.

Fig8 . Original SOC and

A - GRP SHOE strapped to
inside hull of open canoe
providing two positions: sit
and kneel and high kneel.

B - Carbon Fibre SOC, knee
length prosthesis for use in
Shoe or on land.

C - Latex Iceross sleeve, used
as interface between stump
and SOC.

LOCATED/AIM

Used inside open canoe to
secure paddler into two main
positions.

MATERIAL

GRP, Carbon Fibre and Latex

Postural Support for
Kayakers with Lower Limb
Amputations

Background and Introduction

The SOCS and SHOES were initially designed as a postural support and
mobility aid for lower limb amputees in an Open Canoe expedition environ-
ment. However the system has since been used in other applications and work

is in progress to broaden their use further.

In early 1996 whilst planning and preparing for the Coppermine River
Expedition it became obvious that the amputees within the team would
require some form of postural aid combined with a system to aid them whilst
on dry land. Many theories and suggestions were put forward and finally the
team settled on a design that gave stability and comfort within the open canoe,
thus allowing them to paddle the canoe as effectively as an able-bodied
canoeist and also allowed them to walk short distances and be eftective within
a camping environment. The SOCS have also been used as a climbing/abseil
aid, as an aid in horse riding, white water rafting, para-ponting and as protec-
tors whilst parachuting. Another application has been as a mobility aid whilst
on a hand powered cycle expedition in Iceland. Future plans are to incorpo-

rate the SOCS snow boarding sit-skiing.

Description

A two part postural support system for people with lower limb amputations in
open canoeing,consisting of a knee length carbon fibre prosthetic (SOC) and a

non-retaining locating device that provides support for the user without being
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Fig9. Foot Plate & Rest Parts

A - Full footplate cut foam
block

B - Wooden dowels

C - SOC rests adjustable into
upward or downward posi-
tion.

LOCATED/AIM

Provide full plate footrest
and adjustable femur angle
MATERIAL

Fig10. Two Positions

A - Blocks facing upwards rais-
es SOC ends to deck.

B - Blocks facing down places
SOC ends on floor tipping
pelvis
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held into the open canoe.

Aim
The aim was to look at broadening the possible applications.

1. Continuation of the end-user involvement of Phase B devel-
opment of the project, development of prototypes used on the
Coppermine River Expedition.

2.To enlarge the user group.

3. Investigate the system’s potential and postural support require-

ments for sea kayakers with lower limb amputations.

Methodology

A user led approach was adopted which focused on each individuals needs
with regards available equipment. Regular feedback sessions and short trial
journeys were undertaken aiming at enhancing the paddlers comfort and boat

control.

This approach followed a general pattern of developing security within the
craft to promote safe sea worthy design, facilitated by extending the footplate
forwards. This was combined with an investigation into postural support and

comfort evaluated by adjusting the angle of the femur.

Results

Full plate foot rest is required to stop the individual from slipping forward,
other types of foot rest seem to be less than ideal as the contact between the

foot rest and the prosthetic may not provide accurate feedback.

A small amount of ballast may be required to balance the trim of the kayak to

offset any difference between the weight of each leg.

The angle of the femur in relation to the pelvis is important, padding behind
the knee joint, or under the end of a knee length prosthetic, was often
required. Providing support for the femur seemed to add to the general secu-
rity of the paddler in the boat, it also seemed to make it easier for the paddler

to utilise any lateral hip flexion.

Good back or lumbar support seemed make a great deal of difference to the
ability of the paddler to edge and lean.
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Assessment of water safety
equipment for disabled peo-
ple for use both in moving
and deep water.

Fig11. The Lite Kite

LOCATED/AIM

A low profile wrap around
body harness. Providing skin
protection and promoting an
efficient body position dur-
ing self and assisted rescues.
MATERIAL

Non backed 50z nylon fabric
with quick release plastic
cam buckles & low friction
webbing. Sealed cells of
Acton gel & closed cell pres-
sure relieving foam.

The LITE KITE

Introduction

Initial research for this was undertaken under a grant from the Foundation for
Sport and the Arts, the grant made it possible for the Adventure Designs team
to look at the way in which people with lower limb dysfunction float in the
water, whilst using standard personal flotation devices. The grant made it pos-
sible to develop an initial concept for a deep water and moving water safety
harness - the LITE KITE.

Description

A close fitting full body harness with a range of flotation and body protection
modules to ensure that the user is able to float in an appropriate passive or
aggressive swimming position in moving water and be supported in deep water

in the ‘Heat Escape Lessening Position’.

Aim
Test LITE-KITE in terms of

1. Comtfort - assess the level of comfort provided by each proto-
type, this was achieved by gathering qualitative data on the actual
level of discomfort felt by each performer.

2. Movement and Body Position - assess restrictions experienced

by the individual when undertaking the following kayak skills:
lean (side to side movement)
trim (front to back movement)

trunk rotation (which is essential to affective forward pad-

dling technique)

3. Moving and Handling - assess the prototypes suitability to
facilitate non contact moving and handling techniques whilst
assisting kayakers into and out of a boat on the shore and also as

part of a rescue.
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4. Rescues - assess the prototype during a range of standard deep
water rescues and evaluate the potential snag points and identify
areas of the body which may require additional protection dur-
ing a rescue.

5. Flotation - assess the prototypes ability to support a user in
the ‘HELP’ (Heat Escape Lessening Position) then for all mem-
bers of the team, note the specific flotation characteristics of
people with differing levels of spinal cord injury and lower limb

amputation.

Results

During the trials the LITE KITE development was seen as a secondary objec-
tive against a backdrop of need for a support system that afforded effective
paddling. The weather was colder than anticipated, as a result it was not appro-
priate to spend a large amount of time in the water practising rescues. It was
only possible to look at the surface elements of the research (movement, com-

fort, moving and handling).

During surface trials of the basic design of the LITE KITE it was found that

the following design issues were paramount:

Freedom of trunk movement
Clean line - producing a design that would not catch on any

area during use, especially during a rescue.

The LITE KITE was found, by the two people with spinal cord injuries that
used it (L1,T6), to have benefits in terms of an individual’s sitting balance.
Because the LITE KITE anchors under the user’s weight and hooks around
under the shoulders, using the LITE KITE increases the ability of the user to
lean forward, therefore making it possible to create a more effective paddle

motion.
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Water Rescue and
Safety

Evaluation of Standard
Techniques in Relation to
the Needs of Disabled

People

Although the programme of Introduction
research was postponed due

to climatic conditions, the

research methodology has In a rescue scenario the needs of the rescuer and the casualty need to be bal-
been used to develop other
research strategies for imple-
mentation in the UK, in part-
nership with National
Governing Bodies and Rescue

anced to ensure the ultimate safety of both parties. Environmental conditions

need to be assessed to ensure that techniques are used appropriately.

Proposed Methodology

In this section of the research we intended to use the backdrop of favourable

climatic conditions to look at deep water rescue methods in terms of:

1. Utilising new equipment such as the LITE KITE
2. Assessment of both prototype postural support systems
3. Boat orientation and group organisation during a rescue to

provide suitable support for disabled paddlers

Conclusion

There is still a great need to continue this research to ensure that realistic risk
assessments can be made, opening up pathways to performance for disabled

people in the moving water environment.
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Biomechanics

Analysis of Kayaking for
Disabled People

A small study aimed to Introduction

inform the design process of
the postural support systems
LITE KITE and SOCS and Bio-mechanics can be loosely termed as the structured assessment of human
SHOES. Data was gathered in

. e movement in mechanical terms. The assessment is often carried out using
a qualitative format.

qualitative performer feedback (how did that feel), and quantitative assessment,
usually described in mathematical terms. Due to budgetary constraints this
study only used qualitative assessment methodologies, informing the design and
coaching development process. This section of work is a continuation of the
work that started in the summer of 1997 involving Will Behenna, Kath
Renton, Ann Maisel and Suresh Paul.

Aim

The aim of this section of work is to provide canoe-sport coaches with a fur-
ther framework for skills coaching for disabled people. Inform the develop-
ment of equipment to ensure that good kayak technique is not compromised

when using the new equipment.

Methodology
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Many ‘fire side’ discussions ensued revolving around the subject of how it was
possible for someone with a high level spinal injury to maintain control of a
boat. Theories were then trialed during the following days activities. It was

not possible to do any video analysis due to a lack of field equipment.

Conclusions

‘Wheel chair users control their posture and general movements using their
pelvis as the foundation to the postural control system. Spatial awareness and
sitting balance are often the key to independence. Bio-feedback is therefore
gained primarily in the seated position. The dependence on body awareness
centred around bio-feedback from the pelvic area; combined with impirical
knowledge of how the orientation of the upper limb around the centre of
gravity, seems to make it possible for wheelchair athletes to participate with

high levels of skill with limited amounts of practice and experience.

When interviewing those team members with a spinal cord injury it became
apparent that they use their body position to maintain balance in a seated posi-
tion. It became evident that successful stroke combinations would be different
from those generally promoted within current teaching and coaching strate-

gies.

Considering paddle length to promote reach for those with limited trunk rota-

tion or small stature is essential.

For those using prosthetics upper body technique remains the same, and with
appropriate padding in the boat the approach for the lower body is on the
whole the same. There tends, however, to be greater pressure placed on the
lower limbs and a greater dependency on the hips and upper body to produce
any edging or leaning. Careful choice of boat can greatly improve the success

of a session especially when surfing.

Scope for Further Study

There is a need to undertake a full biomechanical study of
kayaking for disabled people, undertaking qualitative and quanti-

tative data gathering following a full literature survey.

Develop a skill progression for people with spinal cord injury

taking into account a body centred approach.
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Regardless of one’s inten-
tions, a field operative’s abil-
ity to deal efficiently with
the day to day is essential to
the success or failure of any
project, be it adventure or
scientific based. It is often
little tips picked up from an
old hand which can make
efficient daily living accessi-
ble. Those of us lucky
enough to find an old hand
often find that we are able
to build on the practical
knowledge of the past ready
for use by the next genera-
tion. Documenting the proc-
cess makes the old hand

iving on the
Beach

Top Tips and Handy Hints
for Disabled Sea
Kayakists

Aim

To gather anecdotal data on the experiences of disabled canoeists whilst sea
kayaking. The results of this study are aimed to provide practical suggestions

for disabled people in an expedition setting.

Methodology

Interviews with disabled canoeists to support the development of a practical

guide of top tips and handy hints for disabled sea canoeists.

Results

Alistair Hodgson
& Darren Swift

Fresh water is essential to wash stumps and wash out ICE Ross or P Lite

Inner's to keep the equipment in good working order.

Consider ‘over clothing’ securing methods of attaching SOCS. Over clothing
systems are generally quicker and more comfortable especially if you are only

walking small distances.
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Take time to explore seating and kayak options, a large cockpit in kayak is

essential to ensure easy exit.

Neoprene shorts help keep prosthetics in place and provide extra protection

for an individual’s skin.

Salt water seems to help keep skin on a stump in good condition - at least in

the short term.
Choice of Camp

Ensure that the camp is accessible for wheel chair users

Current design of SOCS work well on sand.

Ice Ross sleeves wear quicker when contaminated with sand
Creams such as E45 are good for looking after the skin.
Talcum-powder is of great use to ensure that both stumps and prosthetic are

kept in good condition.

Glen Shaw

When sand is soft it is totally impossible to use a wheelchair

Compacted sand is less of a problem.

I have had to do a large amount of strength training to ensure that I am able to
take the physical aspects of canoeing.

Many people with brittle bone disease would not be able to cope with drag-
ging themselves up the beach when it become impossible to use a chair or
when crawling out of the surf following a capsize.

Salt water has had no adverse effects on my health in relation to my disability.
The sun has had no adverse effects on my health in relation to my disability.
Access to toilets is always an issue.

Access to a road-suitable vehicle is important to ensure that transfers are made
possible and not too strenuous.

Climate temperature needs to be considered as many people with brittle bones

find it hard to regulate their temperature.

Mike King

I am generally quite mobile as I can switch from crutches to a chair if
required. The most trying task during our time living on the beach was using

a catheter without the sterility being compromised by sand.

Will Behenna

There is definitely a need to look at some kind of self propelling wheelchair
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that can be used on the sand, this will afford a great deal more independence

for wheelchair users.

Access to toilets is always going to be an issue.
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A common phrase used by
many coaches is perfect prac-
tice makes perfect.
Understanding what is per-
fect is essential to the suc-
cess of the development of
adventure sports equipment,
making the link between the
coach and the designer
essential in the development
process.

Coaching

Essential ingredient to the
design development
process

Coaching during the project was provided by Nigel Robinson a Level 5 Sea
Coach from Wales who joined the team at short notice. The coaching
methodology followed broadly the British Canoe Union's structure. The fol-

lowing topics were covered in both practical and theoretical sessions

1. Introduction to the sea

2. Introduction to the boat
3.Trim balance

4. Forward paddling

5. Backward Paddling

6. Small corrections of course
7. Large corrections of course

8. Basic navigation

The topics covered by no means amounted to a thorough course, but allowed
for the evaluation of the equipment within the main aim of the project.
Considered from a range of angles it added depth to the understanding of the
needs of disabled people in kayaks by the team.
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Appendices

When flying to Israel ensure Contact in c°untry
that you leave plenty of time

to check in, security checks
add delays. Roi Evans, CANDO

PO Box 1421
Ramat
Hasharon
Israel 47113

Tel- 0097 29 79 61 431

Flights

Carrier British Airways

Out Depart Heathrow 22.35
BA660
Arrive Tel Aviv
Rtn Depart  Tel Aviv

Arrive London

Insurance

Each person had their own, via
Trailfinders

42-50 Earls Court Road London W8 6FT

Fax 0171-9379294
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Travel Agent Trailfinders

Saturday 8th Feb

05.20
08.05

11.35  Sunday 15th Feb
BA675
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Any fool can be uncomfort- Accommodation
able.

At the time of our visit Cando was not set up to cater for the residential
requirements of visitors. The accommodation that we used during the field-
work phase involved the YMCA Tel Aviv and camping accommodation on the

beach where the trials took place.

Equipment

In addition to the equipment for trial the team gathered the following basic
items in the UK to ensure that the team could operate as a self-sufficient unit.
The aim was to reduce as much time as possible spent procuring materials in
Israel. We gathered a range of adhesives for lamination composite foams.
These were declared at the standard UK Customs but were confiscated at the
Israeli airline check-in at Heathrow. Replacements were secured during the

initial part of the fieldwork phase, from local hardware shops in Tel Aviv.

Tools

1. Stanley Knife
2. Bread Knife
3. Hacksaw

4. Hot melt glue Gun

Canoe Repair Kit

2 X ROLLS GAFFA TAPE

1 X TUBE CONTACT ADHESIVE

1 X TUBE IMPACT ADHESIVE

1 X TUBE ARALDITE EPOXY RESIN

1 X BOTTLE CYANOACRYLATE S.GLUE
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Beware of ventures that 2 X TUBES OFVINYL ADHESIVE
require new clothes.
2 X 25MM LADDER LOCKS
4 X 25MM FASTEK BUCKLES
3 X 8" x 6" PLASTIC SHEETS
1 X LEATHERMAN - Multi-bladed pocket knife with pliers
2 X 3M COPPER WIRE
8 X 2" SELF TAPPING SCREWS
9 X SMALL SELF TAPPERS
6 X M6 BOLTS, WASHERS AND NUTS
2 X NECK SEALS
2 X WRIST SEALS
2 X TUBES AQUASEAL
1 X SAIL MAKERS NEEDLE
1 X CLOTHING NEEDLE
1 X REEL CLOTHING COTTON
1 X 100M STRONG THREAD
3 X SAFETY PINS
10 ASSORTED STICK ON BIKE PATCHES
1 X PIECE PROOFED TENT NYLON
1 X 3M GUY LINE CORD
1 X PACK OF 2 PROOFED LIGHTERS
1 X PERMANENT MARKER PEN
1 X LIGHTER FLUID

1 XCONTAINER.ACETONE
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1 X ARKANSAS KNIFE STONE

1 X JUNIOR HACKSAW + BLADES

1 X AXE FILE

1 X STRIP SEW / GLUE VELCRO M+F

1 X CANDLE

1 X 5 SHEETS ASSORTED WET AND DRY

1 X BALL WIRE WOOL

Admin

1. Notepad, Daybook and Pens
3. Camera Olympus OM1
4. Lenses 24 2.4,85 2

5. Film 200ASA Transparency (20 Rolls of 36 exp)

Materials

1. Plastic tube and fittings

2. Neoprene 1m each

3. Kevlar Roll

4. Tape - Carpet and Double sided 1.5”
5. Wood dowel 17

6. Orange mat into strips

7. Zips 80cm

8. Spare sheet of Acton Gel

9.2m of medical sheer reducing foam for seating
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Itinerary
Morning Afternoon Evening

Saturday 7th Feb
Leave London

Saturday 8th Feb

Boat Fitting Acclimatisation YMCA Tel Aviv
Saturday 9th Feb
Basic Kayak Harbour Kayaking Kit YMCA Tel Aviv

Development

Saturday 10th Feb

Local Kayaking all day (skill & kit) Camp on Beach
Saturday 11th Feb
Jerusalem Desert Bothy
Saturday 12th Feb
Local Kayaking all day (skill and kit) Camp on Beach

Saturday 13th Feb

Dead Sea and Camp in Desert

Saturday 14th Feb
Kit sorting and packing Sleep at Airport

Saturday 15th Feb

Return to London

The Team

Participant: Mike King 27

Kayak Experience: 1*/2* Kayak

Reasons: Spiritual voyage, interesting places, learn to
kayak somewhere hot

Health State: Partially ambulant - spinally injured

Participant: Glenn Shaw 28

Kayak Experience: 2" Kayak

Reasons: Improve kayak control as part of preparation
for a Greenland Expedition

Health State: Brittle bone disease - still recovering from an
attempt on Everest
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Participant: Suresh paul 27

Kayak Experience: BCU TSI Sea/Inland British 8 years +

Reasons: Equipment development at minimal cost
Health State: Able bodied
Participant: Alistair Hodgson 26

Kayak Experience: BCU TSI Sea/Inland British 8 years +2*/3*

Kayak
Reasons: Learn to kayak
Health State: Double leg amputee
Participant: Darren Swift 30

Kayak Experience: Novice kayak

Reasons: Learn to Kayak
Health State: Double leg amputee
Participant: Dale Rennard 26

Kayak Experience: 5* Traditional 0/C
3*/4* Kayak

Reasons: Develop equipment for lower leg amputees
Health State: Able bodied
Participant: Rosie Tribe 27

Kayak Experience: 2*/3* Kayak
Reasons: Learn to Kayak

Health State: Able bodied
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Participant: John Birkett 45

Kayak Experience: 2*/3* Kayak

Reasons: Learn to kayak
Health State: Able bodied
Participant: Will Behenna 26

Kayak Experience: 2%/3* kayak

Reasons: Learn to kayak as part of becoming an instruc-
tor
Health State: Wheel chair user spinally injured T6
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Endpiece

This report has been compiled by Suresh Paul FRGS with the collaboration of

the members of the expedition group.

For those who enjoy hands-on needs assessment and the adventure of field tri-
als and expeditions it has been a demanding but necessary exercise. Suresh
Paul acknowledges with thanks the patience of the Design Department and
Design for Life Centre team at Brunel University and the help and input on
the report by John Matthews in his role as editor of the project
Notwithstanding much helpful input and advice any errors or omissions are

down to me.

Thank you all. Suresh Paul FRGS BA (Hons)
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