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Feasibility Study on Technological Prosthetics
Aids for the Partially Sighted

John Page

During the past few months a feasibility study on aids for
the partinlly sighted (as a prototype study <f the appli-

cation of technological prosthetics) has been carried out.
The work nas now been completed and a final draft of a

revort is almost complete.

Seope of tne Feasibility Study

4 study by the World Health Organization indicates that
biindress and partial sight is a serious econcmic and social
burden on 2 global scale. While for developed countries,
there 1s a "blindness system" which represents the communi-
ty‘s response to part of the problem, this is not necessari-
ly paralleled by z similar recognition of the social and
economic benefits to be gained by programmes o rehabilitate
the partia:ly sighted. There are now availaple technolog-
ical prostnetizss (closed-circuit television systems -ZCTV)
which ¢nabi2 & large fraction (probably over Z0%) of such
incividuals tc read and write, in addition to relativaly
sonnisticaved optical aids which whilie cheaper are less

effective.



The feasibility study has been designed to:
(i; show where the existing data on the incidence
of partial sight 1is adequate for analysis to
determine the size of the problem for developed

countries;

show whether data from trial results of both
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CCTV and optical aids can be manipulated to
provide measures of performance, both absolute
and relative;

show whether a concentration of the available
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data in (i) and (ii) car be used to indi:zate
specific relations between types and severity
of eye conditions, measuremerits of remaining
vision, etc. and the functional verformance of

subjects with particular prosthetics.

Zata on the incicence of partial sight nas been exam-
ined for two countries only at this stage, the USA and the
U¥r.. Resuits are sufficiently promising from the USA (less
sc¢ for the UK} to provide a good basis for further cross-
checking with data from other countries, should it bte de-
ciijea =o procéed to the study proper. It was hoped to in-
clude iata from the D.D.R. in the feasibility study, tut it
has not yet been possible to establish the necessary con-

tacts. Data I'rom Sweden has just come to lignt which is



very promising.

3ased on UK and USA statistical information and trial

data from four trials, including one from the F.R.G., the

following preliminary results have been obtained:

1)
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Size of the prcblem. About 8 per 1000 of the

<t

porulation of a developed zountry such as the

USA are handicapped to the extent that they can-
not read or write with normal optical aids (spec-
tacles, etc.). Only about 0.6 per 1000 are func-
tionally blind, i.e. they have no remalnirg vision.
Trial data show that about 80% of all partially
sighted individuals could initially read or write
with a well-designed CCTV system, znd that this
percentage increases with familiarity witn the
equipment. The sustained success rate with onti-
cai aids is about 20%.

There are nc specific limitations in terms of oc-
ular patholcgy for CCTV aids. Tentative thresh-
0lds in terms of visual acuity measurements for
npiaical and CCTV aids can be developed, but are
unimportant compared with the functional riceds of
individual subjects.

The reasons for the high success rates obtained
with CCTV relative to optical aids seem to con-
3ist of a compl=x of technical and ergonomnic fac-

tors. ®or instance, while optical aids for near-



vision can have very high magnification power,
this i§ at the cost of a critical focal length
and (usually) a small field of view. This com-
bination makes the reading process slow and fa-
tiguing. CCTV enables the user to adopt a re-
laxed posture without the need for a fixed work-
ing distance, and the screen size is sufficient,
even at high magnifications, for the user to see
a word in its context. Other important contrib-
uting technical factors are: contrast enhance-
ment, contrast reversal and variable magnifica-

tion.

Scociai and Health Care Implications

it would be unwise to draw conclusions of this nature
orn the data sc¢ far examined, but there are some indications
that varticular areas would repay study in a full analysis
o!" the system as a whole, in its technological, social,. reg-
ularitv and economic aspects. The present daté show prom-
ise, for exampie in providing an approximate breakdown of
the social prcblem into its educational (children and stu-
dents), economic (wage earners) and purely social medicine
(retired pensioners) aspects. Regulatory definitions of
biindness and partial sight so far examined are such as to
‘mislead policy makers on the size and nature of the social

and economic problems. There are also indications trnat the



organization of low vision care would repay study.

The Next Steps

‘o the extent that the future of the project depends
on external funding, the feasibility study will be a valu-
able hack-up for fund raising activities, since, on what is
admittedly a small sample, it has demonstrated that there
is a health care orotlem of considerable magnitude to be
solved, that the data for analysis of the problem exists,
and that technological solutions are effective and practi-
cable.

Should the full study be undertaken, the next steps
are as foullows:

1) Examination of basic statistical data to proQide
cross-checks from other countries, including par-
ticularly the non-market economies.

{2) 1Inciusion ¢ data on CCTV systems in an opera-
tional environment (cooperation from several mznu-
facturers has been obtained and joint activity
with the research department of the American Fed-
eration for the Blind and the Swedish Institute
for the Handicanped is envisaged).

:3) An examination of the operaticn of heaith zare
systems in the vartial sieht/tblindrnes: areas, in-
Acluding clinical, social security and reculatory

asnects in hoth market and non-markest sconomies.



.4) A prototype cost-benefit analysis on the provision
of CCTV and optical aids, with a possicle exten-

ien into technological prosthetins for tnz fune~-
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crally biind.,

{7) Zxaminatiorn »f iesipgn parameters < ¢ techroingizal
orcsthevies in relaticn te functicral niee? and
nerformance. tc provide guidancze on futur: devel-

opment.

4.1 outline of the fe.:sitili4y study rercrt now "n *he

final ira‘“«in. stages is astached,
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NDutliirz of PFeasibility Study Revort

Introdustion - Aims of the Study

Tecnnclinsgical prostnetics as an area 7or sys:t=ms
anz.ysis; reasons for selection of visual impair-
mernt 23 the study area; the wechnologica. ptrspec-

tive; aims and limitations ¢l the feasibili:: study.

Definition of Biirdness ard Parti:l Sight

The mezczurement of visual acuity; internatinnal and
national definitions of hlindness and pariial sight
(WH? aczviivities and UK anc USA derinitions)y  funo-
tisnal definiticns; other factors in the der nitv-on

proglemn.

Statisticai Dats

(&}

Size cof the severely visually impaired porulu:.ion:

US statistics; UK statistics. the rolaton -7 aje
to severe visual impairment; conclusicns as "o value

of the statisti~al data.

Prosthetics for the Severecly Visually Impaireu

I'he relevant eye conditions and their trentment;
sptical aids; electronic and =2lectro-opt:.cai aids;

other aids.
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Th: Eifectiveness of Low Vision Aids

Clinical trials; analysis of results from Lze
Krieger trial of 917 patients (optica: aids), th=

RANDSIGHT triai of 81 CCTV subjects, the Heiaelberg

WA

trial Lf 4% pavients using CCTV, znd =2 comparat
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wSing betn CCTV and optical aizs by Menr et aljg
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st.dy 1" COTV systems in an operstional snvironment,

Dizcussion

Triale and operational data requirements for =n everi-
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tusl cost~-benelit =znalysis; the Importarnce 51 ¢
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teriz or defining the pooulation; wvisuai a:uity as
4 measure of funclional performance; concliun.ons on
size i the severely visually impaired populution;
discussion of relative effectiveness ~f z2ids; devel-
opment of threzhold values; Lhe cverriding Iwpor-
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tarce . funct:iona. needs as +ie determiring factor
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rrostretics; eya-conditlion spenifics;
dew=letment of a matrix relating cojective value:z,
fur.ztional needs ard indicated prostuetizzy wne .0s%
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sign questions; future development, and a2 modular
concept for CCTV systems, the "blindness system" and

cost-benefit analysis.



