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ABSTRACT

Key words: elderly patients, low vision clinic, reading proficiency, cognitive capacity, low vision
reading training, low vision rehabilitation, quality of life.

This thesis is based on the project "Reading skills, reading training and technology for
the visually handicapped - Prospects for the 1990s," carried out at the Department of Educational
Research of the Stockholm Institute of Education 1988-1993. All data were collected in connection
with this project. Quantitative and qualitative methods and objective and subjective measures were
used.

The overall aim of the thesis is to evaluate short- and long-term outcomes of reading
rehabilitation of elderly low vision patients, as reflected in the practice of low vision clinics, Other
aims are to introduce a Three-stage model for training reading skills at different levels, to find

possible interactions of cognilive capacity, age and visual deficits with influence on restoring reading,

ability, to evaluate the impact of low vision reading rehabilitation on life satisfaction, and to describe
the outcome of intensive and extended reading training. The theoretical framework for the thesis is
an interactive model of the reading process,

Visual acuity was the strongest determinant of reading achievements with optical
devices. Visual acuity was also a good predictor of outcome as measured by the reading
performance index. A polarization of reading proficiency was found over a three-year period.
Patients using optical devices as their reading media had, decreased, but patients who adhered to
optical devices had further improved their reading skills. Changes in visual abiity did not explain
the alterations. Other factors, especially aging and its consequences, were more influential. Results
supported the theory of other researchers that predictors of successful outcome of fow vision
reading rehabilitation are to be found in interactive effects of cognitive capacity and visual deficits.
Low vision clinics measured outcomes mainly at the sensory level which is not enough. Low vision
affected elderly patients differently compared to other ages, The more the visual/reading ability was
reduced, the greater the risk for patients to become passive. Patients with the best reading skills were
found to be the most active media consumers. Restored reading ability was a clear contributor to an
independent life and a promoter of retained or improved quality of life.

The overall conclusion is that prescription of optical reading devices must always be
accompanied by a strong educational support, i.e, low vision reading training, specifically for elderly
patients with the most reduced visual ability. Training with clear objectives related to the patients'
interests and high motivation are indicators of a positive outcome. Attention should be paid to
patients' cognitive capacity and comprehension training. Low reading rates are not an obstacle for
patients' appreciation of the training. Criteria of acceptable results should be set differently for
different categories of patients. A limited and modest progress could make the difference between
dependence/dlssatisf action and independence/satisfaction. A high prioritized area for future research
should be studies on measuring short- and long-term outcomes in order to define reliable predictors
of successful low vision (reading) rehabilitation.
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ABSTRACT

Key words: elderly patients, low vision clinic, reading proficiency, cognitive capacity, low vision
reading training, low vision rehabilitation, quality of life.

This thesis is based on the project "Reading skills, reading training and technology for
the visually handicapped - Prospects for the 1990s,” carried out at the Department of Educational
Research of the Stockholm Institute of Education 1988-1993. All data were collected in connection
with this project. Quantitative and qualitative methods and objective and subjective measures were
used.

The overall aim of the thesis is to evaluate short- and long-term outcomes of reading
rehabilitation of elderly low vision patients, as reflected in the practice of low vision clinics. Other
aims are to introduce a Three-stage model for training reading skills at different levels, to find
possible interactions of cognitive capacity, age and visual deficits with influence on restoring reading
ability, to evaluate the impact of low vision reading rehabilitation on life satisfaction, and to describe
the outcome of intensive and extended reading training. The theoretical framework for the thesis is
an interactive model of the reading process.

Visual acuity was the strongest determinant of reading achievements with optical
devices, Visual acuity was also a good predictor of outcome as measured by the reading
performance index. A polarization of reading proficiency wassfound over a three-year period,
Patients using oplical devices as their reading media had decreased, but patients who adhered to
optical devices had further improved their reading skills. Changes in visuval ability did not explain
the alterations, Other factors, especially aging and its consequences, were more influential. Results
supported the theory of other researchers that predictors of successful cutcome of low vision
reading rehabilitation are to be found in interactive effects of cognitive capacity and visual deficits.
Low vision clinics measured outcomes mainly at the sensory level which is not enough. Low vision
affected elderly patients differently compared to other ages. The more the visual/reading ability was
reduced, the preater the risk for patients to become passive. Patients with the best reading skills were
found to be the most active media consumers. Restored reading ability was a clear contributor to an
independent life and a promoter of retained or improved quality of life.

"The overall conclusion is that prescription of optical reading devices must always be
accompanied by a strong educational support, i.e. low vision reading training, specifically for elderly
patients with the most reduced visual ability. Training with clear objectives related to the patients'
interests and high motivation are indicators of a positive outcome. Attention should be paid to
patients' cognitive capacity and comprehension training. Low reading rates are not an obstacle for
patients' appreciation of the training, Criteria of acceptable results should be set differently for
different categories of patients. A limited and modest progress could make the difference between
dependence/dissatisfaction and independence/satisfaction. A high prioritized area for future research
should be studies on measuring short- and long-term outcomes in order to define reliable predictors
of successful low vision (reading) rehabilitation.
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INTRODUCTION

I. GENERAL ASPECTS OF LOW VISION REHABILITATION

A. Definition of low vision

Low vision can be defined and evaluated from clinical and functional perspectives.
The World Health Organization (WHO) adopted in the 1970s a new classification system of
visual ability based on a gradation of vision and visual function with reference to performing
specific tasks and introduced the term low vision along with normal vision and blindness. The
definition of visual impairment - so far mainly based upon clinical measurements of visual acuity
and visual field - was now extended by including functional use of vision and performance
capabilities (WHO, 1954). The WHO classification system has been introduced all over the
world and influenced the approach and actions of the medical, educational and rehabilitation staff

with regard to persons with low vision and proper service delivery systems.

The working definition of a person with low vision, recommended at a WHO
consultation held in Bangkok 1992, has further helped to define low vision:

"A person with low vision is one who has impairment of visual functioning even afler treatment
andior standard refractive correction, and has a visual acuity of less than 6/18 to light
perception, or a visual field of less than 10° from the point of fixation, but who uses, or is
potentially able to use, vision for the planning andjor execution of a task." (WHO, 1593)

The American low vision pioneer, Natalie Barraga, introduced as early as 1974 this

very "open-minded" definition:

"Persons who have sufficient vision to see light or to take directions from it and to use it for
Junctional purposes." (Barraga, 1976)

The Swedish Association of the Visually Impaired (SRF) has adopled the following
functional definition of a visually impaired person: "reduced ability to such a degree that it is
impossible to read normal print or to kéep orientation and move around independently at
unfamiliar places or to manage daily living skills” (SRF, 1991). Today most low vision
specialists look upon low vision persons from this point of view. A thorough functional
description combined with a structured clinical assessment is the basis fgr a proper low vision

rehabilitation/treatment plan in the best interests of the low vision individual.




B. The concept of low vision rehabilitation

Low vision rehabilitation is a widely utilized term that deseribes different services
otfered to visually impaired people. [t is usually associated with a series of assessments,
evaluations, {raining programs and services to visually impaired persons that emphasize residual
vision, rather than visual loss or blindness.

Low vision care is the philosophy, low vision (re}habilitation is the service. A low
vision specialist is a specially trained professional (an ophthalmologist, an optometrist or a low
vision therapist) who contributes to the vision rehabilitation of visually impaired people.

The low vision rehabilitation service comprises diagnostic evaluations and
assessment, and instruction and training, which are designed to help low vision persons to
overcome the handicapping effects of their visual (or sight) impairment, to function at a maximal
level and to live a comfortable life. The service may concentrate on specific tasks, but it must
always include a comprehensive view on all the individual's needs (social, psychological, medical

3

optical, educational, yocational, etc.) (Jose, 1983).

. - x
The Swedish interpretation of low vision rehabilitation is summarized in the

following manner:

Access to an effective identification and referral system in order to detect visual problems of all

ages as carly as possible.

Access to ophthalmologic service for proper diagnosis, prognosis, genetic counseling and
treatment: surgery, medicine, etc. if possible.

* Access 1o functional, clinical, psychological, educational, vocational and social assessments.

Access to individually tailored optical and/or electronic-optical and/or computerized and/or non-
optical devices.

Access to qualified, systemnatic, pedagogical training for utilizing low vision.

Acoess to necessary adaptations of home, school, work or leisure time environments to facilitate
daily life for low vision patients.

Access to specialized services designed for children, adults, elderly and multiple disabled (e.g.
support provided for integrated children, resource centers, labor market institutes, courses for
elderly people, ete.).

Access to follow-up and reassessment procedures.

Access 1o necessary information, documentation and feedback.
(Bickman, 1952, 2000)

The Swedish low vision services model recognizes the pedagogical low vision
iraining as the most essential component for a successful low vision (re)habilitation.
Distribution of optical devices to low vision patients should always be accompanied by
individual instruction and training to help the low vision person to achieve optimal utilization and

personal satisfaction.

C. The low vision team

A low vision team is an interdisciplinary group of professionals who work with the
goal of improving visual ability of low vision persons. The aim is to help the visually impaired
persons make use of their remaining vision and overcome the effects of the impairment. The low
vision team (Biickman, 1992) is illustrated in Fig. 1

Figure 1. The low vision leam.

LOW VISION TEAM
OPHTHALMOLOGIST
ORIENTATION & MOBILITY
OPTOMETRIST INSTRUCTOR
LOW VISION THERAPIST




The most important member of the team is the patient whose functions, needs and
goals must always be in focus.

The Ophthalmologist is the medical consultant, expert and adviser, responsible for
clinical analysis of the patient and for assessment of diagnosis and prognosis. _

The main tasks of the Optometrist are optical assessment, proper prescription, and
fitting of optical devices.

The Low Vision Therapist is the educational specialist, with a university degree and
background qualifications as a teacher, an occupational therapist, an ophthalmic nurse or an
orthoptist. The main duties of the Low Vision Therapist are to make a holistic assessment of the
patient from [unctional perspectives, to motivate the patient for training, to carry out an efficient
individualized low vision training program, and to ensure that environmental adaptations at
school, work and home and follow-ups are performed. The Low Vision Therapist is usually in
charge of the team.

The Orientation and Mobility Instructor assists in training of mobility and daily

living skills when necessary.
D. Low vision rehabilitation models b

Different models of low vision rehabilitation have been designed. Three examples
will be described here.

a. Uppsala model

The first model ("Uppsala model") was adopted as early as 1978 at an international
workshop on low vision in Uppsala, Sweden and tries to encompass a fully established low
vision rehabilitation service (Fig. 2). The model is flexible and has been adjusted to countries
with quite different social structures.

Figure 2. Low Vision Rehabilitation Uppsala model.

1 2 3 4 5
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Diagnosis YARIABLES
Referral Prognosis Assessment
(Informal Treatment Prescription
or Formal) | | Referra!? Training

CLIENT AWARENESS

Comments to Box 1

In conlrast to existing technical definitions of low vision, a more functional and
practical identification in connection with training and rehabilitation is "Persons who have
sufficient vision to sec light or to take directions from it and to use it for functional purposes"
(The Barraga definition of low vision mentioned above).

Comments o Box 2

Requirements of the Eye Unit:
1 Diagnosis and treatment - medical resources vary with facility
2 Referral to Low Vision Unit with checklist from Eye Unit

It is important to achieve a proper diagnosis and prognosis, as early as possible. The
Eye Unit should provide the information needed about each patient to the Low Vision Unit. The
Low Vision Unit must be looked upon as one source of assistance for the treatment of patients at
the Eye Unit parallel to medical treatment and surgery,

Comments to Box 3

Patients of all ages must be cared for at the Low Vision Unit. When assessing the
needs of each patient, special attention must be paid to other handicaps besides visual
impairment. Other variables to be considered are medical, educational, vocational, occupational,
social and psychological abilities. A prerequisite in a rehabilitation situation is to motivate the
patient. When training the utilization of residual vision, motivation is perhaps the most important
variable. ,

Comments to Box 4

The training program must be applied to realistic situations [or patients with both
congenitally and acquired visual impairment. The Low Vision Unit should be connected to and
complemented by other resources in the society. The orientation, mobility and ADL-situation
should be considered. Close Haisons with preschool, school, vocational training, cocupational
preparations, efc. are necessary.

Comments 1o Box 5

A rehabilitation program cannot be ended until a careful follow-up has been
completed and evaluated. As many low vision patients have progressive eye discases, a careful
continuing patient support is essential. Consequently, it is on many occasions necessary
to reassess both prescribed optical aids and the methods of utilizing residual vision.
{Low Vision Rehabilitation I, 1978)




b. Three-phase model of low vision

A three-phase model of low vision care has been designed by Randall T. Jose (Fig. 3).

Figure 3. Randall T. Jose: Three-phase model of low vision.

(PHASE 1) (PHASE 2)
FUNCTIONAL CLINICAL
EVALUATION PATIENT EVALUATION
LEVYEL OF
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TREATMENT PLAN
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AND TRAINING

PATIENT RETURNED TO THE COMMUNITY WITH
A MORE NORMALIZED LIFESTYLE

The functional evaluation is best done in a non-clinical setting and can be performed
entirely or in part by social workers, educators, rehabilitation teachers, low vision therapists,
nurses, and occupational therapists. The functional evaluation includes the level of social
activities; psychological adjustment to the impairment; travel skills, family situation as well as the
individual's needs and goals. A thorough non-clinical functional description of the individual is
provided to the low vision clinic, so the clinic's time is used most efficiently.

The clinical evaluation consists of structured clinical assessments of acuity, visual
field, refractive error, and magnification needs.

The low vision rehabilitation/treatment plan is based on comparison of clinical data
with data collected in the functional/environmental assessment. The formulation of such a plan
must be done in cooperation with the low vision therapist and be directed to meet the individual's
specific needs. The treatment program should be understood by the patient who should also
accepl the same priority of problem solving that the low vision team has formulated.

Phase 3 involves instruction and training. This phase often seems (o be the most
neglected part of the service. It is important that the low vision patient is given the opportunity to
use the device and develop proficiency with it. Complementary instructional programs, such as
mohility and ADL-training, may be offered in connection with the low vision services. If
problems arise while training, further clinical evaluation may be arranged and the treatment
program modified to avoid frustrations. When new problems are identified, the low vision patient
may go through further clinical evaluations and the treatment program may be modified (Jose,
1983).

c. Interdisciplinary model

Oiher models have been presented by Anne Comn (Corn, 1581, 1983; Comn &
Koenig, 1996). One of Anne Comn's models (the "cube model™) pays aitention to the fact that a
person's ability to function visually is determined by many different factors. This model of visual
functioning tries to organize these factors into a flexible three-dimensional structure consisting
of visual abilities, stored and available individual abilities and past experiences, and
environmental cues. The model has over the vears been a good help for professionals to
postulate how to develop visual behaviors or to maximize visual function in persons with low
vision,

Anne Com's Interdisciplinary Model (Fig. 4) is a good summary and overview of
areas to build upon when establishing comprehensive low vision services.

Figure 4. Anne Corn's Interdisciplinary Model with modifications made by the author of this thesis,
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The model lists important educational clementls as guidelines for the rehabilitation
procedure and underlines the need for low vision research as the basis of developing a proper
low vision rehabilitation model. A comparison between the three exemplified models indicates
that the Uppsala Model focuses on the procedure, the Jose Model introduces the distinction
betwecen functional and clinical evaluation, and Corn joins all the components in her
Interdisciplinary Model with specific emphasis on education and rehabilitation as parts of the
low vision scrvice provision.

For a successful low vision rehabilitation program, the cooperation between the
different specialists must be emphasized. With some experience, everyone feels that they can
handle everybody elsc's job, but instead of trying to do other people's job, the low vision team
members must concentrate on their own area of expertise in order to supply optimal confribution
to the comprehensive program.

E. Development of low vision rehabilitation from ap international perspective
a. The present situation

Providing services to people with low vision is a global health challenge. At present,
about 152 million people worldwide are estimated to be visually impaired, about 114 million of
whom have Jow vision (WHO, 1992; Thylefors, 1997). As a result of the increasing age of all
populations, in both developed and developing areas, the number of individuals with visual
impairment will continuc to jncrease. [n order to meet the challenge of preventing visual loss or
amcliorating the effects of low vision by establishing and expanding low vision services, it will
be necessary to set prionties and allocate resources.

In industrialized countries, the prevatence of visual impaimment is estimated to be
19 with the vast majority of patients being middle-aged and older adults. The low birth rate
combined with an improved standard of living has led to an increasing number of elderly people,
with the expected life span at 70 to 80 years, Depending on the age distribution vision loss is
primarily a result of the four major causes of visual impairment; diabetic rctinopathy, cataract,
glaucoma, and, above all, age-related macular degeneration (WHO, 1993). However, the situation
of low vision rehabilitation in, for example, eastern Europe is different than in the West. The
concept of low vision is just taking root there; the "sight-saving" philosophy is still dominant
in the treatment of people with low vision and the training of special education teachers is for
the most part directed towards preparing them to teach people who are totally blind. The situation
s gradually changing and in some countries very rapidly.

In low income countries, especially Africa, the extent and pattern of low vision is

not known. Since the average life expectancy in these countries is short, the impact of
age-dependent causes of low vision is less frequent. Thus children predominate in the
population with low vision problems. It is estimaied that more than half of children in schools

" for the blind have low vision and could use their residual vision, However, the teachers in these

schools are only trained in methods applicable to the blind, and they may fcel insufficient in
teaching low vision individuals (Béckman, 1995; Van Dijk, 1597).

b. Historical review

Low vision services in westermn countries have developed gradually over the past
30-35 years. Becausc of the different histories and economic systems of western and eastern
parts from the end of World War I until the early 1990s, access to and provision of low vision
scrvices vary widely, both within and, especially, between the regions. Services are offered
both by governmental health services, social services, educational authorities, and by private
organizations. They range from extended and well-developed programs at comprehensive low
vision clinics staffed by professional teams who prescribe high-tech devices that are available to
clients free of charge, over services with traditional clinical procedures, including assessment of
visual acuity and prescription of simple optical devices that clients have to buy and train

themselves to use, down to just emerging or almost nonexistent services.

The first school in the world for "partially sighted children" was established in
London in 1908, The "partially sighted children" were mainly myopic children. Thus a lot of
Myope Schogls were developed in the UK between 1910-1920. The schools were also labeled
Sight Saving Schools. The educational principle was to "save your sight as much as possible."
In these setlings restricted use of vision was based not on the notion that sight was a quantity

" expandable through use but rather on the medical belief of that time that high myopes could

- suffer retinal detachment, if required (o stress the accommeodative function of their ametropic

. eyes. Utilization of vision was discouraged in the Myope Schools in favor of an auditory and
oral instructional approach (Tobin, 1972; Myrberg & Biickman, 1993; Mason & McCall, 1997).

In 1913 the first "sight saving classes” were established in the USA. They were
called Conservation of Vision Classes for low vision children with a wide range of congenital
anomalies. The education strategy still was designed to reduce any exercise of accommodative
function and further damage to the visual system.

The first large print book also appeared in the USA. The letter size was nine

o millimeters and the allowed reading distance from the eye was 35 centimeters. Low vision
-~ children were thought to destroy their eyes by reading normal print or having a closer reading
dlstance' (Fonda, 1970; Myrberg & Bickman, 1993).

During the period 1920-50, people with low vision were labeled and treated as

3 s '. blmd referred to institutions/schools for the blind, and taught Brailie as their reading media.

It is difficult to discem precisely when the sight conservation attitude was

R dlscontmued The practical observation of sight saving teachers was quietly disconfirming the
S ght use prohibition of the Myope School advocates. In 1953 the first Low Vision Clinic with
. refidoutagement for using any residual vision was established by Gerald Fonda in New York

: (Fonda 1956, 1970). The publications in the 1960s by Barraga were able (o demonstrate
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convincingly that with encouragement and systematic training low vision children could
improve the efficiency of utilizing vision without any measurable alteration in visual acuity
(Barraga, 1964, 1970). Barraga's ideas were adopted very early in the Scandinavian countries,
even some years before they were published. A Low Vision Clinic was established in
Copenhagen, Denmark in 1958 (Skydsgaard, 1974).

c. Development in Sweden

The breakthrough for low vision training in Sweden took place in the beginning of
the 1970s. Ideas, training programs and plans for the future development were introduced by me
and my colleague, Mr. Krister Inde. Specific emphasis was put on social, psychological and
educational elements of low vision rehabilitation (Biickman & Inde, 1975, 1979; Myrberg &
Bickman, 1993; Bickman, 1995, 1997). Low vision clinics were established all over the
country and a new profession, the low vision teacher/therapist, was created. The training of
Swedish low vision therapists started at the Stockholm Institute of Education, Department of
Special Education, in 1976. 1 was given the responsibility for this program, and I have been in
charge of the training most of the time, except for working periods abroad.

The training of Low Vision Therapists in Swedgn is quite unique. There are few
examples of corresponding training in the world, but initiatives have been taken in some
European countries for starting similar training programs, often in cooperation with Sweden. In
1993, 1 was asked to develop an intemational low vision course as a joint venture between the
Steckholm Institute of Education and Sida (the Swedish International Development Cooperation
Agency). The International Low Vision Therapist Degree Training Program in English for
developed and developing countries graduated its first students in 1997, The program included
16 countries all over the world and has further spread the Swedish low vision rehabilitation
model.

Low rehabilitation is nowadays a well established and recognized concept in many
countries including Sweden (and other Scandinavian countries), the Netherlands, the United
States, Canada, Australia, and New Zealand. Swedish researchers have extended their knowledge
to other countries in both western and eastern Europe and Africa. The European professional low
vision training project, launched in 1998, and funded by the European Commission (EC) through
its vocational training support program, Leonardo da Vinci, will have a great influence on the
further development of low vision rehabilitation for many countries in Europe. However, a great
deal of work remains before access to relevant low vision service has been achieved from a global
point of view (Béckman, 2000).
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IL. LOW VISION READING TRAINING IN SWEDEN

A. Basic concepts

The importance of a comprehensive and individually tailored low vision training
program cannot be emphasized enough, and sysiematic training must be included in the program
{Bickman & Inde, 1979; Nilsson 1990; Bickman, 1992).

Low vision persons sometimes believe that it is harmful to use the eyes, especially in
a reading situation, and even worse to hold the text close to the eyes. It is therefore important to
inform low vision readers that reading with strong lenses, sometimes at a very short distance,
does not induce progress of the eye disease that has caused the visual impairment.

Before a detaited description of low vision reading training methods according to
visual dysfunction and diagnosis of eye disease is given, some general principles for low vision

training will be presented.
Low vision individuals can be classified into two categories:

1) individuals without visual experience, i.e. individuals born with low vision or acquiring low

vision early in life;

2) individuals with acquired visual impairment and previous visual experience, i.e. individuals
who have had "normal" visual abilities throughout quite a long period of life and have lost them
in adulthood or in old age.

Training of low vision individuals must be adapted to both calegories and involves
perceptual-cognitive low vision training as well as physiological-optical/technical-functional low
vision training.

Perceptual-cognitive low vision fraining emphasizes the interpretation of visual
impressions reaching the visual center of the brain, For individuals without visual experience
(mostly children bom with low vision) the first and appropriate approach will be perceptual-
cognitive low vision training. A store of visual impressions and memories must be built up
before any other training (reading) is introduced. Early and repeated exposure to visual
experience and intensive pedagogical instruction are very important for developing efficient use
of available vision. Low vision training must help the low vision child to put "indistinct visual
puzzle pieces" together for organization and understanding. Certain basic concepts must
be taught and the low vision child must be trained to connect back to what has previously
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been learned, thus building up "chains of associations." For low vision adults and elderly people,
perceptual-cognitive training elements must also be inctuded. This training could be described as
reorganization of visual perceptual impressions, based on the fact that they have seen before.

Physiological-optical/technical-functional low vision training is the method mainly
applied for low vision adults and eiderly peopte. By using very strong optical devices the image
on the retina is magnified enough to compensate for a reduced number of visual recepiors (e.g.
cones) caused by an eye disease.

The combined training of the two methods should result in maximum and effective
use of the remaining vision. This means not only a clear and sharp picture but also gradually o
build up an image with identification and discrimination of characteristic features, understanding,
and final interpretation of what is seen (Barraga, 1970, 1981; Chapman, Tobin, Tooze, & Moss,
1989).

B. Training in different groups with specific reference to low vision reading

From a pedagogical point of view it is more agpropriate to group low vision readers
according to symptoms than to the actual diagnoses of their eye diseases or the age of onset of -
visual impairment. Such grouping facilitates the design of the low vision training program. How
the eye disease has affected, for example, different parts of the visual ficld and limited the

fixation field for letters when reading is of greater interest than the diagnosing of the eye disease.

Thus, it is useful to divide low vision readers into four groups depending on visual
characteristics, and an individual low vision reader will fit into one or more of these groups
according to the symptoms of the eye disease or injury.

Group one includes persons with central scotomas {decreased vision in the
macula/fixation center). They cannot use the macula - the part of the eye best able to resolve
details - and cannot read or see details at a distance. The dominating eye disease within this
group is age-related macular degeneration (AMD). Examples of other diseases are inflammation

of the optic nerve, retinochoroiditis, toxoplasmosis etc.

Reading is the main problem for a low vision person belonging to this group, since

visual acuity is reduced and the central visual field affected with a relative or absolute scotoma. A
good visual acuity and an unlimited central visual field are components that are essential for
comfortable reading. However, the peripheral visual field is not affected, and the ability to
orientate in unfamiliar environments is spared. The AMD disease may develop differently and
influence the reading ability in different ways. The density of a central seotoma often increases
over time, which will influence the reading technique to be applied. The following description

RD: -----
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will concentrate on how to restore and 1o train reading in low vision persons with an absoluie
central scotoma and loss of central fixation.

As these low vision readers cannot use the macular area with jts high number of
cones, they must be taught to fixate above or below an objecl/a word/a letter, so that the image
will fall above or below the macuia and on a healthy area of the retina {eccentric viewing). The
retina has far fewer cones in the area outside the macula, and the acuity is therefore reduced
(poor resolution). This must be compensated {or by enlarging the image according to where on
the retina it falls in relation to the foveola (the area of the highest resolution).

The new "false macula" (preferred retinal locus) is decided by the size of the
scotoma. [t is, however, important to place the image by eccentric viewing just outside the
impaired part of the retina in order to reduce the amount of magnification needed and to
minimize the angle of eccentric viewing. The further the image is removed from the foveola, the
higher the magnification needed (power of the prescribed reading device) and the shorter the
reading distance. The decision whether the best area for fixation is situated above or below the
macuta is also determined by the nature and extension of the scotoma.

Suecess in training eccentric viewing is very much dependent on motivation,
cooperation and knowledge of the low vision reader. The person must be aware of the
characteristics of the visual {ield, understand the procedure carefully, and be able to apply the
technique to different visual situations. This is how to find the best new {ixation position:

A regular clinical evaluation/structured assessment of the person's visual ability is done,
including visual acuity (distance and near), visual fields, and contrast vision.

Special attention is paid to a general recording of the visual field (perimetry).

The central visual field is mapped by the low vision therapist by using an Amsler grid or similar

% methods and the result is related to perimeiry or other visual field measurements (functional
evaluation).

A new fixation point (preferred retinal locus), based on the analysis of the central visual field, is
proposed. The principle of eccentric viewing is explained to the low vision person, practically
demonstrated, and discussed.

The distance from the foveola to the new fixation position is estimated in degrees ° (the angle
from central foveal fixation).

The visual acuity is assessed and the approximate compensating magnification of an optical

.. device, for widest horizontal fixation field for reading, is estimated and tried with the low vision
., Dersom.

A preliminary reading optical device is prescribed, determining the reading distance (RD) in
centimeters. The formula to be used will be:

D (power of the lens in diopters)
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The "exact” new fixation position above or below the word/letter is calculated by trigonometry
(relation between sides and angles). The following formula is used:

X (new fixation point)

Tangent ® =  -----memsmmrmmmemnnemmoomees
RD (reading distance determined by
the power of the prescribed optical
reading device)

The final calculation is made using a table where fixed values of the new fixation point in relation
to the foveola for different tangent degrecs are to be found. Below a sketeh is made for
elucidation of the following example: The angle from the foveola to the new fixation pointis 7°,
the approximate visual acuity is 0.1 {6/60) and the power of the prescribed optical reading device
+ 24D, which gives a RD of around 4 centimeters.

Figure 5. Practical example: calculation of eccentric fixation. .

PRL

¥ = new fixation of
| text

RD

~4 cm

The distance of the new fixation point (PRL) from the foveola fixation point is estimated by
using the formula above.

X
Tangent 7° = -
4
X
0.1228= -
4
X=0.1228x4
X =04912 cm

The conclusion of this example is that the low vision reader should direct the gaze 0.5 cm (5
mm) below the word/letter to be viewed depending on the horizontal fixation field selected in
relation to the nature and size of the scotoma.
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[t should be noted that an image position placement marked to be above the central
scotoma on the visual field recording chart is situated below the word/letter; an image position
placement marked to be below the central scotoma on the visual field recording chart is situated
above the word/letter when adapted into a practical reading situation. The reversed image
projected on the retina by the optical system is automatically corrected by the brain.

The temporal or nasal visual fields of the retina are not normally considered suitabie
for eccentric viewing because texts usually run in horizontal lines and - as has been pointed out
before - the fixation field should be as wide as possible to allow the best conditions for a high
reading rate. (Of course for reading languages printed in vertical lines, a vertical field must be
considered.)

[tis now possiblé to use more sophisticated equipment, ¢.g. the Scanning Laser
Ophthalmoscope (SLO), in order to find the proper retinal locus (see [ urther on). The access to
this equipment, however, is limited in a global perspective and in consideration of the great
number of the fow vision persons.Thus, it is necessary for the low vision therapist to manage
eccentric viewing without the back-up of specialized equipment and train the low vision reader in
accordance with what has been described above. ‘

When the low vision reader has become used (o the eccentric viewing technique and
how to find his/her best fixation position, the practical training in reading takes place. The trainee
must learn how to move the text and at the same time keep the eye with the reading device (a

strong, positive, plastic, aspherical lens) in the correct position. This is what has to be observed

and trained:

* elbow support or support hy a manuscript holder or a reading desk

* observation of correct reading distance (determined by the power of the optical reading device)

* the eye held in the best fixation position, usually with the foveola gaze direction above or below

the word/letter of interest (eccentric viewing)
text to be moved by hand or by the help of specific non-optical devices
monocular viewing and occlusion of the "weaker" eye (in most cases)

adjustment of light conditions and attention to other ergonomic factors.

.0 (Béickman & Inde, 1979; Biickman, 1992)

Low vision readers in Group two refer to persons with eye movement

":abnonnalities (usually nystagmus). The possibility to control the involuntary eye movements is
limited. This defect may be a part of abnormal visual development. It is often combined with
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eye diseases with an onset before the age of two years (sensory defect nystagmus). Some
examples of eye diseases with nystagmus are congenital cataract and albinism.

Abnormal nystagmus sometimes constitutes the only cause of reduced vision
(idiopathic congenital nystagmus) (CN). This kind of nystagmus is more frequent with boys
than girls, and extra attention must be paid to the "visual behavior" of those children. They have a
rather poor distance visual acuity (around 0.1 (6/60) but are often able to read 4-point print close
to their eyes. The explanation is thal they seem to "block" the nystagmus in fixation at close
distance by means of convergence activity, and this procedure will increase the near visual acuity.
A teacher with such a child in the classroom must know how the child reacts to different visual
distances (difficulty in reading from the blackboard but able to read a text placed on his desk) to
be able to adjust classroom activities for the child. Other characteristics are compensatory head
movements and sometimes abnormal head positions (torticollis) to reach an eye position with the
least nystagmus.

The direction of nystagmus may vary. [t can be vertical, horizontal, oblique or
rotating, and it may be pendular or jerky often in combination. Most low vision persons,
suffering from nystagmus problems, have a gaze positiont where the nystagmus is less
pronounced. They are able to reduce or block the nystagmus in certain gaze directions. Some
persons with nystagmus will discover this position spontaneously, while others need to be
assisted by the low vision therapist to find their best position.

The fact that nystagmus has a tendency to increase with fixation and attention to an
object/word/letter makes reading quite laborious for these individuals. Basic reading skills like
localization and fixation/identification of a letter are difficult as well as following stationary or
movable text lines (tracing/tracking) or combining all the skills (scanning). Low vision reading
training is very necessary.

Before starting the training some fundamental "rules” about nystagmus must be
remembered by the trainer designing the program. Nystagmus will usually increase when:

moving the eyes
occluding one eye
trying to fixate intensively on an object.

Nystagmus will usually decrease when:

keeping gaze in the "blocking” position with least nystagmus

doing a head turn etc., using compensatory head movements

holding the text/head in a specific position in relation to the head/text
using not too strong reading optical devices.

AR e
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Nystagmus can sometimes be reduced by surgery and/or prescription of
spectacles/optical devices (with prisms). This kind of medical/optical treatment will not be dealt
with in this overview. .

Persons with nystagmus may have poor binocular functions. When approximately
the same visual acuity on both eyes is at hand, the low vision nystagmus reader could be trained
to change from one eye to the other in order to increase reading endurance and manage to read
half a text line by using, for example, the left eye and the rest of the line by using the right eye.

An alternative method in persons with nystagmus and equal vision in both eyes is to
prescribe distance correction for one eye and near reading correction for the other eye. This is
sometimes a good and practical solution for a school child that helps him/her handle classroom
aclivities in a comfortable way.

A nystagmus low vision reader must, sometimes, learn a new method of reading in
which the he/she moves the head rather than the eyes. This allows the eyes to be as steady as
possible in a position where the nystagmus is as small as possible.

If the low vision reader has not identified his/her best gaze position, he/she must be
guided and instructed by the low vision therapist. Simple, practical working methods are: the low
vision person tries to fixate the point of a pen and foliows it when it is moved by the low vision
therapist in different directions or the low vision person studies a text and turns his head in order
to "evaluate" different gaze positions. Sooner or later a position with reduced nystagmus will be
found. The low vision therapist is now able to teach the person to quickly find this position in
combination with head movements when looking firstly at objects, secondly at big letters written
on a blackboard, and thirdly on printed letters and words. The first training sessions are very
"mechanical." This is what has to be observed and trained:

* a position where the nystagmus is minimal should be identified

* the person is trained to keep the eyes in this position

* head movements that compensate for the abnormal nystagmus eye movements
o # avoid occlusion of any eye (most cases)

* tather weak near reading optical device prescription

head in a specific position in relation to text
or text in a specific position in relation to head

. alternation between the eyes (see above),

 (Biickman & Inde, 1979; Béickman, 1992)
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Group three of the low vision readers includes persons with a limited peripheral
visual field but with (some) central vision. They are also labeled as "persons with tunnel vision."
Vision is reduced or non-existing in the outer areas of the visual field which makes it difficult to
view the whole scene at a time. Poor lighting conditions and darkness are hard to manage due to
peripheral visual field loss and night blindness,

Despite a sometimes relatively good visual acuity, these persons are practically blind
in an crientation situation. They have problems in finding their way in unfamiliar environmenits
and may find it difficult 1o travel without a white cane, a guide dog, other mobility devices or an
accompanying person. Orientation and mobility training is very much needed. Typical examples
- of eye diseases that fall within this group are retinitis pigmentosa and glaucoma,

However, for members of this group it is possible to be a rather good low vision
reader by utilizing what is left of the visual field. The main obstacle is that they only see a small
number of letters (perhaps just part of the word) in each field of fixation when reading, which
slows down the reading speed. A general overview of a page, the text, and scanning are problems
as well as to find the beginning of the next text line.

For effective reading the number of fixations oh a line must be reduced. In each
fixation as many letters/words as possible should be "seen," which means a widened field of
fixation. Persons with normal vision can be trained to grasp more words at each fixation
(utilizing parafoveal vision in a better way). This is impossible to train for a low vision reader
with "tunnel vision." The available field of fixation/visual field is limited by nature (the eye
disease) and cannot be extended or trained. Alternative reading methods must be found.

The optometrist is often forced to find a compromise when prescribing an optical
reading device. The low visual acuity of the reader indicates a certain power of the optical device
that is needed. If an optical reading device of required power is prescribed, the already small
visual field will be even more limited. The stronger the lens, the smaller the visual field. In order
1o restore as much as possibie of the visual field, an optical reading device with less than optimal
power is given. [t means that letters/words may be somewhat blurred for the reader compared to
optimal cormrection.

The fixation moverments of the low vision reader with a limited field of vision are
often slow and ineffective. They can, however, be trained contrary to the width of the field of
fixation.

The low vision reader must be made aware of the limited size of his/her field of
fixation (number of letiers that can be seen). This restricts the extent of the fixation movements
that have to be trained. Otherwise there is a risk that the reader misses words and letters and the
context of the text is lost. The reading technigue is to move the eyes in shorter distances and to

x
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pause more often in each line of text. By this method it is possible 1o read in the conventional
way, provided that the macular area is included in the remaining visual field and no nystagmus
exists.

An alternative method to normal reading, and often the most effective, comfortable
and preferred one, is tg} keep the eyes still and move the text into the residual central visual field.

Il the visual field to be utilized is eccentrically positioned, and if there is nystagmus,
the reading method for nystagmus might be applied with head movements instead of eye
movements,

For some low vision readers (certain types of retinitis pigmentosa and glaucoma) a
peripheral visual field area might be more useful for reading than a central one. The very low
peripheral visual acuity demands a very high enlargement which is best achieved by a CCTV-
system. Tt is, then, possible for some low vision readers with a visual acuity as low as 2/60 (0.03) '
{o use a peripheral retinal area and a CCT'V, to reach a reading rate of 40-50 wpm after training.

A stand magnifier placed over the text page, such as a Visolette, is very popular with
some low vision readers with a limited visual field. The device helps the reader (o better keep
count of the text within the restricted field. Reflexes in the lens might however be a problem.

This is what has to be observed and trained:

* nonmal reading, but eyes moved in shorter distances at a time and more pauses added while reading
each line of text. Traimng of the length of fixation movements for better reading eflicacy
or

* eyes kept still and text moved by hand or on a CCTV screen into the remaining central visual field
or

* head movements instead of eye movements (nystagmus method)

* ntilization of a peripheral visual field area instead of a central one and reading by the help of CCTV

* nse of an optical reading device with less than the optimal power required by the visual acuity in

order to not further restrict the already limited visual field,

(Béckman & Inde, 1979; Biickman, 1592)

Group four contains low vision readers with reduction of both central and
peripheral vision, This may be caused by amblyopia and an injury of the better eye, with severe

: . myopia or hyperopia (myopia gravis and high degree of hyperopia) or diabetic retinopathy.

One example of amblyopia causing a low vision problem is an elderly person

- .' -_."'_suffering from strabismus since childhood. Orthoptic training of the squinting eye was never
_done or neglected beeause there was a healthy eye, and no practical visual problems in daily life
“activities were experienced. The vision of the healthy eye was reduced due to trauma or an eye

':'(:ii'sease at old age and impossible to use for reading. The amblyopic eye must be used.
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The visual acuity of this eye is reduced (around 0.1 (6/60), and it is necessary to
enlarge the image to compensale for the low visual acuity. An optical reading device (6 x
magnification) is prescribed. Eccentric fixation occurs due o strabismus. Such a person could
casily be trained to reach a reading rate of 250-300 wpm despite the rather strong optical reading
device (6-8 x) and the short reading distance (4-3 cm). Normal reading or somewhat adjusted
reading technique {move the text eic.) is rather easy (o learn for those low vision readers.
Attention should, of course, be paid to ergonomics and environmental adaptations.

A severely myopic low vision reader has usually been [iited with contact Jenses for
distance and in addition with an optical device in frames for reading to be used together with the
contact lenses for best effect. This reader will have a short reading distance but will read in the
normal way. Access 1o some non-optical reading devices might be necessary.

Surgical and medical treatment of persons with diabetic retinopathy has gradually
been refined over the years and, thus, the possibility to retain or restore reading ability. Most
persons with low vision from diabetes are in working ages. The reduced visual ability will
influence their present and future professional situations, Strong demands for efficient reading
skills, to cope with the information and communication society, are made upon ali individuals
today. Low vision reading training must therefore be an ess%ntial part of the rehabilitation
program for this group. For some of these persons low vision rehabilitation is the only
remaining alternative.

When optical reading devices are prescribed, the same training considerations as
mentioned before will be made: use of a rather strong optical reading device which gives a
shorter reading distance that must be kept all the time; monocular reading as a rule; in most
cases normal reading with adjustments such as moving the text and sometimes eccentric viewing,
etc. This is what has to be observed and trained:

* adjustment to a rather strong optical reading device

* normal reading technique as a rule (modifications may be considered)
* attenlion paid to shorter reading distance, lighting and other ergonomics.
(Backman & Inde, 1979; Bickman, 1992)

IL PREVIOUS RESEARCH ON THE READING SKILLS OF LOW VISION
READERS

A. Parameters of reading skills

Criteria related to the reading skilis and abilities of low vision readers have been
suggested at three main levels of function: the sensory, the decoding and the comprehension
levels. Most previous studies have described reading skills and abilities at the sensory or
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: decoding level. The variety of visual factors that can interfere with reading have been emphasized
by many researchers as well as the fact that the understanding of these factors is limited.
Correfated factors influencing reading performance may be acuity, magnification, the role of eye
movements, and central scotomas (Raasch & Rubin, 1993).

Legge lists three main types of factors with a major impact on low vision reading, as
single factors or in interaction. These are ocular factors (visual acuity, visual field, contrast
sensitivity), text factors (character and field size, text contrast, luminance and color), and

- nonvisual factors (cognitive or linguistic capacity, motivation and manual dexterity in the use of
- magpifiers) (Legge, 1991).

Age seems to have greater effects on the reading performance in people with low

Z:: ~ vision than in people with normal vision (Legge, Ross, Isenberg, & [aMay, 1992).

' According to Legge et al., reading speed is a convenient indicator of reading

X performance because it is simple to measure and reproducible and is influenced by both stimulus
and ocular variables.

Comprehension refllects the interaction of cognitive capacities and visual delicits.
Legge et al. concluded from their study of the clinical value of different factors that "a set of

i common clinical predictors provides only a crude estimate of low vision patients' likely reading
performance. Knowledge of the patient's Snellen acuity, field and ocular-media status, .

- diagnosis, and age do not provide a basis for a useful evaluation of reading potential"

" (Legge etal., p. 687).

Other researchers (Whittaker & Lovie-Kitchin, 1993) point out that factors such as
- acuity reserve (print size relaiive to acuity threshold), contrast reserve (print contrast relative to

'_ contrast threshotd), field of view (the number of visible letters), and in the case of macular
degeneration, the size of the central scotoma, have significant effects on reading rate.

_ ' _ Many complex components in reading are considered essential for good reading

f_: : performance such as control of eye moments, recognition of the patterns of letters and words,

: linguistic processes for analyzing words and word segments, cognitive processes involved in the
: '::'comprehension of the text, and assimilation, accommodation and memory processing at the level
- of text structure. However, in a study (Baldasare, Watson, Whittaker, & Miller-Shaffer, 1986)

that presented an instrument for assessing the visual skills required for low vision reading, it was
" shown that not all these factors/components interfere with the reading performance of individuals

PP

& - with macular degeneration,
i The regular use and effect of different optical devices and closed-circuit television on
i reading speed and on duration of comfortable reading have been reported (Cohen & Waiss,
. 1991; Englstoin & Rapaport, 1991; Lowe & Drasdo, 1990; Stelmack, Reda, Ahlers, Bainbridge,
& McCray, 1991; van Rens, Chmielowski & Lemmens, 1991; Virtanen & Laatikainen, 1992;
- Lund & Watson, 1997). The consequences of field width, character size, the number of
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characters displayed, as well as the effects of training in basic skills (position, localization,
scanning, tracking, and focusing) and duration of training were also examined. Image-
enhancement filters and optimal illumination have been presented as tools for improving reading
performance of persons (Eldred, 1952; Lawton, 1992).

The principle of training eccentric viewing by using rather simple methods and
materials (trigonometry; Amsler grid etc.) has been described, for example, by Bickman & Inde
(1975, 1979); Myrberg & Bickman (1993); Holcomb & Coodrich (1976); Goodrich &
Quillman (1977); Jose (1983); Faye (1584); Nilsson (1990); and Freeman & Jose (1991).

In research literature the terms eccentric viewing and eccentric fixation and preferred
retinal locus (PRL.) are used. According to Schuchard, the term PRL applies to the visual activily
when an eccentric retinal area acts as a pseudo fovea for visual tasks that normally are carried out
by the fovea. He also found that in 51% of the cases in a typical low vision rehabilitation service,
the PRL was positioned to the left or right of the macular scotoma. Schuchard further elaborates:

"Eccentric fixation refers to fixation performance in which the person has the sensation of
looking directly at the visual object during fixation with the eccentric PRL. Ecceniric viewing, on
the other hand, refers to fixation performance in which the person has the sensation of looking
above, below or to either side of the object during fixation with the fovea or PRL... How well the
PRL develops should predict the ability for the person with a central scotoma to successfully
perform ADL involving eye movemenis (such as fixation and visual search).”

(Schuchard, 1993, p. 873)

SCO (Scanning Laser Ophthalmoscope)-technique has been described as a tool to
assess reading performance at various retinal locations (Culham, Fitzke, Timberlake, & Marshall,
1992: Schuchard, 1995; Schuchard & Peak, 1999; Fletcher, 1999; and Nilsson, Frennesson &
Nilsson, 1996). Fletcher found that a significant portion of low vision patients have their PRL
completely surrounded by dense scotomas. The visual system shows a strong tendency to place
fixation below a field defect and a weaker tendency to place fixation to the right of a field defect.
Field defects to the right of the PRL seem to decrease reading rate more than those to the left
(Fletcher, 1959).

Many researchers have compared the use of large print with the use of regular print
together with low vision devices (for example, Koenig, Layton, & Ross, 1992). The conclusion
of most researchers is that the reading speed with optical devices in combination with regular
print continued to increase as the students progressed through the grades. The reading speed of
the students who used large print seemed to level off (Corn & Ryser, 1985).

Few studies have dealt with reading skills from the perspective of comprehension. A
study of readers with macular degeneration (Watson, Wright, & Del’ Aune, 1951) investigated
whether the rehabilitation of reading recognition facilitates the comprehension of text by persons
with low vision who had been avid readers before the vision loss. The researchers tried to
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“inderstand the interactive dynamics of reading behavior by studying the total reading
-performance in terms of rate, accuracy, and comprehension. The conclusion was that restoration
of visual skills (defined as "accuracy of the identification of symbols and words") had no
immediate effect on comprehension and: "Readers with macular loss can comprehend printed
continuous text without automatic recognition or intact visual fields." (Watson et al., p. 42)

In summary, it has been demonstrated that text factors as well as ocular factors have

“a direct effect on reading ability. However, it is equally clear that neither text factors nor ocular
“factors provide clinically useful predictors of a person's reading potential. Instead findings
"indicate that interactions between ocular and text variables (such as acuity reserve and contrast

“reserve) may be more useful indicators of performance.

: B. Reading demands in different life situations

: Reading and writing ability is perhaps the most characteristic and important
.':_comerstone of the wesiern culture. In our days, this ability is further challenged by the rapidly

. developin g high technological information society. Functional reading ability is a prerequisite to
rofit by this development, to have access 1o information, to compete on the labor market, and to

“participate on equal terms. It is a fundamental right of every individual to be able to communicate
? by reading and writing. This refers to both private life situations and contacts with official
~authorities and applies to all individuals regardless of visual ability.

: There are different kinds of reading with different aims: to gain information, to

- understand instructions, to learn and experience new things, and to read for pleasure and

- entertainment. If a person can manage the many reading situations which arise during the day,

: from reading a morning paper to enjoying a good book before going to sleep, this person has a
 functional reading ability (UNESCO Yearbook, 193).

: Other dimensions than pure functional are included in reading ability. One
important aspect of reading is the cognitive element. When you read fiction with descriptions of
e f oreign environments and how other people think, the frame of reference and experience is
 broadened, New thinking is stimulated and the world around us will be better interpreted, When
':discussing new reading experiences with other persons who are important to us, emetional and

: “social dimensions are added to the concept of reading ability. Through rewarding experience of
reading, many basic individual needs are satisfied. This is an important incentive for learning to
“’read. The motivation for learning to read differs from individual to individual and is dependent
on age, reading needs, and reading demands made upon the reader from the environment
(Fellenius, 1999). "
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However, varied demands for reading are made upon us by society at different
phases of our life. A lot of reading tasks are imposed on us in a study/school situation or in
most working life situations. These are occasions when the reader does not choose what to read
{uncompromising reading) contrary to reading for pleasure. To be able to manage imposed
reading tasks, another reading ability approach is necessary.

Fellenius (1999) discusses the concepls of reading competence and reading ability.
Reading competence is used when reading ability corresponds to the individual's personal and
cveryday reading needs and demands. Fellenius elaborates further: "Reading competence is
therefore, a relative concept based on the relation and interaction between the preconditions of
the individual and his/her surroundings. A person with reading competence reads and
understands, adapts reading strategy to the reading task, uses his'her reading ability in daily
life and meets the reading demands which are expected from people in his /her surroundings."
(Ibid., p. 18) Thus it 18 essential to know an individual's capacity, reading tasks, and reading
demands in order to be able to assess the reading competence.,

Reading ability is defined by Fellenius "...as the individual's ability to decode text
and understand its meaning, i.e. processes occurring du{ing reading on sensory, percepldal,
verbal and cognitive levels." (Ibid., p. 19) The conclusion is that different reading tasks make
different demands also at these levels, This is the reason why reading ability can vary for the

very same person depending on the reading situation and in which environment the reading takes

place.

Below is Figure 6 in the form of a functional flight of stairs that illustrates different
reading situations in everyday life, where each step refers to the type of reading with increasing
demands on the reader (Paper II).

The first step illustrates the reading requirernenfs in everyday life ("ADL-reading").
The demands on reading speed and stamina are limited and texts are short. The second step
dernands somewhat more of the reader to widen the information sphere in order to get input
from the world around the individual. To overcome the first two steps is necessary for
developing a comfortable and independent lifestyle. The third step indicates a reading situation
where the reader can decide from personal interests, time, and requirements what to read. The
highest step shows the imposed reading tasks with great demands on reading speed, duration,
comprehension, and deduction.

AP -reading
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Figure 6. Functional flight of stairs for areas of reading (from the project: Reading Skills, Reading Training and
Technology for the Visually Handicapped, 1988-93, modified by Fellenius, 1996, Bickman, 1999,

Reading imposed by
others

texthooks, school/work and
authority tasks

Reading [or enjoyment and
experience

bocks, magazines according
o one's interests

Reading for information
headlines,

advertisements,

Radio/TV program schedules
in a newspaper, limetables

recipes, receipts,
received postal iterns,

"1 texts on medicine bottles
‘| and food packages

The functional flight of stairs - with reference to the elderly low vision reader - will
be [urther discussed in this thesis. As a first comment, it should be noted that an elderly low
vision person has earlier in life developed reading interests, needs, and habits. Probably reading

£ " has taken place at all the steps described. However, reading has been interrupted by a low vision
problem, but the motivation of the low vision person to restore the ability is hopefully strong,

When designing the low vision reading training program this should be carefully considered.
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C. Theory of reading

The reading process has attracted many rescarchers. The research literature is
extensive, and the conclusions are different depending on the scientific approach, Basic
components in a reading process are decoding of letters and comprehension of what is being
read. The influence of these components on each other, in which order they appear, and their
interaction has been the main topic of discussion among reading researchers in the course of
time {Dalby, Elbro, Jansen, Krogh & Christensen, 1983).

Researchers often define the reading process from either a "top-down” or a
"hottom-up" perspective. A "top-down" approach applied mostly by researchers in education,
memory and cognitive processes starts from the comprehension level (Carver, 1992) and ean be
described as beginning from the whole text and continuing into details, or in other words, a
holistic theory of the reading process (Clay, 1991). Comprehension and precomprehension are
key words in the reading process.

A "botiom-up" perspective used mostly by researchers in perception psychology or
with a medical background starts from the sensory and decoding levels in the reading process
(Legge, 1991). With this approach the reader concentrateg in the beginning on the details and
proceeds to the holistic concept of the text. The ability to identify and connect letters to sounds
(phonological reading) in order to gradually understand the whole syllable and word pattern
momentarily (orthographic reading) are emphasized, implying a sequential theory of the reading
process (Hgien & Lundberg, 1992). Automatic reading ability is the main goal according to this
theory.

However, today most researchers seem to accept a model where "top-down"
processes interact with "botiom-up” processes. Reading does not function without interaction
between cognitive, linguistic, and perceptional reading components. Decoding and
comprehension processes interact and support each other during reading. This has been shown
in a model by Adams (1990). The orthographic process (the visual decoding of word pattems) is
directly connected with the phonological process (transformation of the words' sound patterns).
But these processes are in their tum in direct contact with the process of comprehension. The
ultimate goal, according to Adams, is to understand the meaning of the word which is being read.
This proceeds faster if the reader is familiar with the spelling of the word system. However, the
word is also interpreted based on the context. Orthographic and phonological processes help the
reader to discover totally meaningless words, i.e. code leiter by letter and to put together a word
by using the component sounds. But meaning and context processes can also be used to
interpret words and text which are not presented clearly enough. Personal experience of a word
pattem is in the end the most important in the reading process and decides the strength of ‘the

associations that are aroused according to Adams.
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An interactive model of the reading process was designed within the project
Reading skills, reading training and technology for the visually handicapped" (Myrberg &
‘Bickman, 1993, modified by Fellenius, 1999). The model focuses on the continuous interaction

. during reading between "bottom-up" and "top-down" processes, i.e. how the reader can read and
'nterpret single letters and how familiar the reader is with the content of the text. The form of an
“hourglass was used to illustrate "the bottleneck" or the "mental contact” that is maintained
continuously between the lower and the higher levels of the reading process when a well-
‘functioning and effective (automatic) reading is taking place. Thus, "the waist of the hourglass”

' represents the meeting point (interplay) between decoding and comprehension.

Figure 7. Interacting sub-processes in reading (Myrberg & Bickman, 1993; modified by Fellenius, 1999).

"

Top-down (Pre)comprehension

. Concepts

Schema

Strategies

Decoding

Sense of impressions

"Bottom-up

¥ When efficient reading takes place, a number of unconscious strategies for different structures
;_':_'  of the text are used. The reader moves between the different levels in the model of the hourglass
" due to the type and the level of difficuity of the text from both a cognitive and a sensory
perspective. Letters must be identified by vision (sensory level). The scparate letters must be
recognized and combined to words (decoding level). The level between decoding and
understanding, which is important for the final comprehension of the text, is made up by the
reader’s previous experience (his environment, language, conscious or unconscious reading
 patterns, reading expectations, assessment of the type of text, etc.). The possible strategies in

' order to guide reading between the different levels (scanning, detailed reading, reproductive

i 8 reading, fact-finding reading, critical or reflecting reading, etc.) are also to be found here.
" Some persons read very carefully with great emphasis on the decoding process,

. while others rely on their precomprehension and expectation about the content of the text. In
i other words, the "mental energy" can be concentrated more or less to the lower or the higher

part of the model. A skilled reader adapts his reading behavior and strategy to the current reading
tﬂsk
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For effective reading training of low vision persons the "top-down" and the "bottom-
up" perspectives must be considered. The interaction between the different levels of the
hourglass is of special intercst when designing training programs. The three-stage model,
developed by the author and described in Paper 11, emphasizes the importance of training reading
skills at both sensory, decoding and comprehension levels for low vision patients. Reading
training of low vision efderly patients in relation to reading theory and the three-stage model wiil
be further treated under the Discussion part of this thesis.

IV. THE QUALITY OF LIFE CONCEPT

Quality of life or life satisfaction is an important but disputed concept in medical
ethics and health economy. Quality of life is also a controversial concept with reference to
different cultures and civilizations. The concept can be approached at varying levels of generality
[rom the assessment of community well-being to the pargcular evaluation of groups or
individuals,

The research literature reflects such variation. Operational definitions of quality of
life are diverse. Liu (1976) stated that there were as many quality of life definitions as people,
underlining the fact that individuals differ in what they find impaortant.

There seems to be a lack of agreement among researchers trying to operationalize
the quality of life concept and to achieve definitional consistency. This position is confirmed by
Cummins, McCabe, Guilone, & Romeo (1994), who observed that not one of eighty quality
scales identified has reached a level of acceptance against which other scales can be validated. it
would be of interest to design a system (a scale in combination with other measures of process
and outcome) to evaluate fundamental changes in services that play a major role in the day to day
lives of people such as those with physical disabilities or infirmity due to old age, i.e. elderly low
vision patients. .‘

Three perspectives on quality of life have been presented by Borthwick-Duffy
(1992): () quality of life defined as the quality of one's life conditions, (b) quatlity of life defined
as one’s satisfaction with life conditions, and {(c) quality of life defined as a combination of both
life conditions and satisfaction. Felce & Perry (1995) introduce a fourth perspective: quality of
life defined as a combination of life conditions and satisfaction weighted by scale of importance.
They argue that the latter has advantages over the first three, because it not only depicts quality of
life as a combination of life conditions and satisfaction but also underlines the need to observe
personal values, aspirations, and expectations.
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Quality of life has also been defined "as satisfaction of an individual's values, goals
and needs through the actualisation of their abilities and lifestyle." (Emerson, 1985, p- 282)

.. Further definitions of quality of life concepts are exemplified by Landesman (1986)
who suggested two separate phenomena: quality of lifc and satisfaction with life. According to

I andesman, quality of life is the sum of a range of objectivcly measurable life conditions
éxperienoed by the individual, e.g. physical health, wealth, living conditions, social relationships,
functional activities and pursuits, and widcr societal and economic influences. Subjective
fesponse to such conditions constitutes the domain of personal satisfaction. One conclusion is
 that the quality of life of a specific individual or subgroup would be assessed by a comparison of
' their position to the total population distribution.

- A caution against there being objective standards by which it is possible to define a
decent and reasonablc quality of life is raised by Edgerton (1990). Salisfaction with life is a
éeparate and much more relevant eriterion of individual welfare. A main concern is an
individual's possibilitics to maintain or to change his quality of life, according to Edgerton,

' All measures of life satisfaction arc relative. This means that it is impossible to
separate expressions of satisfaction from their context. Satisfaction is a personal assessment and
-/the frame of reference is personal as well and influenced by experience and the jud gment of what
5 feasible and representative of a person in a certain situation. A definition of quality of life
synonynious with personal satisfaction would assume reasonable individual independence and
autonomy of action (Felce & Perry, 1995).

However, if researchers have difTiculties in coming to an agreement on the definition
_.-'f'éf quality of life, there is a notable overlap on relevant domains for assessment. Felce and Perry

: (1995) reviewed fifteen key sources that describe conceptional operational models for quality of
‘life and grouped them under five main headings: physical well-being; material well-being; social
- well-being; development and activity; and emotional well-being. Felce and Perry concluded that

: rescarchers agree (o a large extent that quality of life is a multidimensional concept but that the

_ merits of particular formulations are not yet known.

- Felce and Perry (1995) introduced a three-element model of quality of life that

- brings together their categorization and the domain areas identified by other researchers.

Quality of lifc is defined "...as an overall general wellbeing that comprises objective

.. descriptors and subjective evaluations of physical, material, social, and emotional wellbeing

: logether with the extent of personal development and purposeful activity, all weighted by a

“. personal set of values." (Ibid,, p. 61) The three elements (Objective Life Conditions; Subjective
: '._'._Feeling of Well-being; and Personal Values and Aspirations) are in dynamic interaction with

" cach other. All the three elements that define quality of life are open to external influence, and

: ihey must all be assessed in any measurement system directed to capturing quality of life.
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This way ol looking at the quality of life concept is also along the line with the three
aspects appearing in Paper [V:

a) external variables, that can be measured objectively or intersubjectively, such as physical mobility

employment, accommodation and socio-economic situation.
by the individual's subjective experience or judgment of the value of such external variables.

c) the eflects on the individual's life by presence or absence of variables under a) and understood
prerequisites under b) (Nordenfelt, 1991).

It must also be discussed what quality of life really means to an elderly low vision
person above the age of 80 years in a society with increased life expectancy like the Swedish
one. Is it at all realistic to consider retaining quality of life when an extended life sometimes only
carries with it more diseases, disabilities, and detoriated physical and cognitive abilities? On the
other hand, the impact of aging on individuals varies to a great extent and absence of diseases
does not necessarily guarantee quality of life (Harris et al., 1992; Mellstrom & Osterberg, 1993;
Holmén et al., 1994; Nilsson, Ekman, Ericsson & Winblad 1996). And how important is
reading rehabilitation in the multimedia world for low visipn people at an advanced age?
However, data from the International Adult Lileracy Survey (IALS) have convincingly
demonsirated that reading ability is significantly related to economic, social, and cultural living
conditions (OECD, 1595; OECD, 1697).

VY. AGING AND COGNITIVE ABILITY

The real mechanisms behind aging of man are not yet fully known. However, there
are reasons to believe that genefic factors determine not only the timetable for the individual
aging process but also the life expectancy (Ingvar, 1974; Kirk, 1995).

Aging affects cognitive abilities in various ways. The concept of cognition
comprises functions such as perception, memory, conceptualization, reflection and deduction,
problem solving, and attention (Gérdenfors, 1992).

Modem research in cognitive capacity indicates that personal factors such as
introspectiveness, well-being, and coping with stress undergo few changes in adult life. Some
cognitive functions which are not frequently used in daily life situations such as solving "new"
problems, e.g. related to concepts of shape and space, deteriorate with aging. Other types of
cognitive capacity of a more cultural character (e.g. vocabulary, general knowledge) are
remarkably unaffecled at an advanced age. Changes in memory capacity are also of a different
nature. The shori-term memory (to keep and quickly remember recent information), the semantic
memory {the memory for general knowledge including the Janguage), and the implicit memory
{"unconscious remembering”) are examples of memory functions relatively unaffected by
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the aging process. On the other hand, there is a deterioration in the episodic memory (to
."r'emember events experienced; to have the leamning capacity to consciously integrate new
1nformation) (Tomstam, 1990; Nyberg, Biickman, Emgrund, Olofsson & Nilsson 1996:
Bickman & Nilsson, 1996).

Modern longitudinal research studies, where a population, for example, bom in the
same year (a cohort) has been followed over a number of years, have contributed to a more
modified view on the aging process. As a rule longitudinal stndies indicate less reduction of
physical and mental functions compared with cross-sectional studies. The difference in results
achieved from cross-scctional studies might not only be due to effects of aging but also to
cohort effects, i.e. persons have grown up and undergone development during different
periods of time. However, the variation of lunctional ability is always more pronounced with
:elderly than with younger people.

- The Betula Project is a 10-year longitudinal study on aging, memory, health, and

. “dementia (to be completed in 2003) that involves 3,000 subjects whose ages were 35, 40, 45,

' 50, 55, 60, 65, 70, 75, and 80 years when first tested. The study includes three periods of data
collection (1988-90, 1993-95, and 1998-2000). Subjects take part in extensive health and
memory examinations combined with interviews about social factors. The memory testing

- covers a wide range of memory functions. The main objectives of the project are to study the

- development of health and memory in adulthood and old age, to determine early preclinical

- signs of dementia, to find risk factors for dementia, and to assess premorbid memory function
in subjects who are subjected to accidents or acquire diseases in the course of the project

.. (Nilsson, Biickman, Emgrund, Nyberg, Adolfsson, Bucht, et al., 1997).

' Questions for assessing long-term memory capacity and the short-term memory
test used in this study (see Paper IIT) were originally developed and tested in the Betula Project.
Findings of the Betula Project on cognitive skills of elderly people are of great interest for the
results of the present study and will be discussed at the end of the thesis as well as their
consequences for developing efficient low vision reading rehabilitation programs for elderly
patients.

Finally, some remarks with reference to the elderly low vision person. An
understanding of the psychosocial effects of a vision problem in old age is very essential for
the provision of appropriate service. A thorough understanding will promote the elderly person's
motivation and compliance with rehabilitation plans in sometimes intractable situations. The
overall approach should take into account the interactive effects of the vision loss, the adaptive
and maladaptive responses to the vision loss, and the elderly person's support system. It is rare

to find an elderly person whose single complaint is a vision problem in accordance to what has
been said above. The vision problem interacts with other problems of aging to produce a strain




on everyday life and quality of life. Losses of sensory, cognitive, and mobility abilities usually
contribute to an increasing feeling of vulnerability, dependence on others, and fear of additional
loss. These often Iead to social withdrawal and isolation.

An elderly low vision person can be expected to express many emotions about his
life situation and specifically the vision loss. The person will usually after some time respond
with coping strategics developed over a lifetime. Adaptive responses are those in which the
elderly low vision person solves problems and also uses external resources to achieve
maximum adjustment. Maladaptive responses, on the other hand, are those in which the elderly
low vision person has become dependent or inactive to an extent that cannot be explained oniy
by the vision problem. Daily living activities and social behavior often reflect both adaptation
and maladaptation.

The fundamentals for success of any rehabilitation program for low vision
mobility training or low vision reading traiming are to carefuily map the level of
independence/dependence, to outline the activities still maintained/given up since the vision
problem occurred, and to describe the present social network (the support system) around the
elderly person (Faye & Stuen, 1992; O, 1992). N

VI. POPULATION GROWTH AND LIFESTYLE CHANGES OF THE SWEDISIH
ELDERLY LOW VISION POPULATION IN A LONG-TERM PERSPECTIVE

Vision loss is closely related to aging and clderly people are at risk for eye diseases
like macular degeneration, glaucoma, and cataract. In Europe, both the number and the
percentage of elderly people with visual problems will increase. The vast majority will have some
vision that might be used. Thus they will be candidates for low vision services of different kinds.
These services must be able (& be adapted to the needs of low vision persons while holding costs
at a reasonable level. There is a clear correlation between these factors. Low vision services of
good quality will enable elderly people to remain functionally independent for as long a time as
possible and to feel healthy and comforiable.

Two other aspects of future service delivery deserve to be mentioned. The first is the
fast development of information technology and all its consequences, positive and negative, for
people with low vision. New worlds have already been opened and will continue to be opened for
many low vision persons through the information-communication technology. This will also
influence service delivery itself.

The second aspect is the adjustment of the physical and social environments in
which individuals with low vision have to live, Low vision rehabilitation services must be flexible
and adapted > modifications made by architects, designers and planners in homes, schools,
workplaces, public places, and settings for leisure activities (Bickman, 2000),
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In order to provide a high quality and comprehensive service in the future, it is thus

‘very important o consider the population growth and lifestyle changes with reference to elderly

-people.

_ Sweden today has a population of 8.9 million inhabitants. Approximately twenty
-'percent of the population is below the age of 16 years and almost the same proportion above the

‘age of 65 years. The mortality rate is higher for men than for women. From the age of 50 years

and above, each age group includes more women than men. In the age span 85-90 years, the
rejation is about 2:1.

The number of elderly people is growing while the number ol young people is

decreasing both in absolute and refative figures. Since 1991 the life expectancy for men has gone

‘up by one and a half years to 76.5 years and for women by one year o 81,5 years (Statistics
‘Sweden, 1998).
The prognosis is that the number of persons in Sweden above the age of 85 will
increase by 70 percent up to 2010 (Statistics Sweden, 1590).
At the moment, a good cne percent of the Swedish population is estimated to be
‘visually impaired, i.e. around 100,000 persons with more than 75 percent above the age of 65
(SRF, 1999). With the expected population growth of elderly people, the number of visually
impaired in older ages will increase.

Present available resources and service delivery will not be sufficient for providing
satislactory fow vision services in the future to all individuals that need them. Thus, a sericus
policy discussion is needed to maintain well-functioning operations.

_ Other, striking lifestyle changes will also appear in the group of elderly patients.

. They will have an extended and more solid basic education. Their professional and life

.+ experiences will be quite different from previous generations. They have met with a dynamic and
constantly changing society and labor market. Many have been forced to reconsider their
original education and occupation several times during their professional life in order to be as
competitive and flexible as possible for employment.

Reading and writing activities have formed a more essential part of their lives in
comparison to previous generations. This pattern has, as mentioned above, been greatly
influenced and promoted by the rapid development of the modem information technology and
the introduction of new reading and communication media. _

Their general health situation has been improved due to better access to qualified
medical care, support services of different kinds, and more attention to adequate food and
physical exercise. They have also been more "mobile” and traveled a lot in Sweden and abroad.
This will certainly result in greater demands for effective and proper low vision rehabilitation
when facing a visual problem.
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At present the influx io the group of elderty visually impaired in Sweden is about
12,000 individuals per year. Considering the prognosis of the increase in the population of
persons above the age of 85, the influx in 30 years will be approximately 18,000 per year.
Assuming that the life cxpectancy of the group is tower than that of corresponding population
age groups at large, there should be about 150,000 elderly visually impaired at the same time. In
a low viston reading rehabilitation situation 140,000 could be expected to demand optical or
electronic-optical (CCTV in combinations with adapted computers) devices for reading and
writing; the rest are cassetie readers,

If similar cstimates are made for the group of visually impaired below the age of 65
{children and visually impaired in working ages), and still looking 30 vears ahead, and adding
them to the group of clderly visuaily impaired, the total number of visually impaired would be
around 165,000.

Onc hundred fifty-five thousand individuals are low vision rcaders using optical or
electronic-optical devices, 6,000-7,000 are cassefte readers, and 700-800 read Braille, Braille
readers will probably be reduced both in absolute and relative numbers. Readers by optical or
electronic-optical devices will sharply increase in absolute ilumbers. Their demands for sufficient
reading ability will not be met by the fow vision clinics in Sweden even if the standard level of
today is maintained (Myrberg & Bickman, 1993). '

This "scenario” described above might be applicable to other Western countries with
established low vision service and the same pattern in population growth, and thus, worth being
observed when planning for the future. '

VIL STUDIES OF THE SWEDISH LOW VISION REHABILITATION MODEL

In a period of 25 years, a shift from substitutional training to utilization of residual
vision has taken place in Sweden with regard to (re)habilitation of the visually impaired. Low
vision training programs have been introduced (Biickman & Inde, 1979), low vision clinics have
been established all over the country, and a specific training at the university level of a new
professional category, low vision therapist, has been undertaken.

During these last decades different reading devices for visually impaired have been
developed due to the immense potentials of modem technology. Newly designed, as well as
improved, optical and electron-optical devices have had a great impact on low vision reading.
Computer-based devices with screen magnifying programs, synthetic speech or Braille displays
have opened up new possibilities for visually impaired individuals, whether they have low vision
or are totally blind, to read texts of different kinds.
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In this context the corresponding development on the medical part, particularly
within eye surgery, should not be forgotten. With the help of refined surgical instruments and
methods and more efficient methods for prevention of eye diseases, it has been possible to
improve of restore vision in many visually impaired persons, thereby enabling some of them to
remain ink-print readers.
' Considering these [ast and comprehensive efforts o make written language available
to the visually impaired, surprisingly little attention has been paid to studies of the impact of
'feading devices, low vision reading training programs, reading skills, and reading habits on the
reading processes of low vision persons. Today there is no lack of technical cquipment and
devices. The limiting factor in providing good delivery of services is rather related to education,
i.e. lack of time and interest in giving effective and proper low vision reading training or
designing new training programs, in order to improve the reading ability of low vision persons.
The first study on the outcome of [ow vision rehabilitation in Sweden was carried

~;out by Ulla Nilsson (Nilsson, 1990). It was a follow-up study of results in 295 patients

undergoing low vision rehabilitation at the Low Vision Clinic of the Department of
Ophthalmology, Linkoping University. A prospective study regarding the value of educational
training in the use of optical devices and low vision was also done.

Low vision rehabiittation was given (o 295 patients representing six diagnoses:

- macular degeneration, diabetic retinopathy, glaucoma, optic atrophy, high myopia, and retinitis
- pigmentosa. The rehabilitation included prescription of optical devices, instruction in the use of
- the devices, and educational training in utilization of residual vision, including training of

eccentric viewing, in order to regain the ability to read and write and 10 lead a life as close as

. possible to seeing individuals. The mean age of the group was 60.6 years, ranging up to 90

years, Of the total number of patients, 36,6 percent were trained in eccentric viewing. The mean

~ follow-up period was 4.7 years. Optical devices were prescribed for distance (mean

magnification 4.3 x), for reading/near distance (mean magnification 5.5 x; average reading
distance 4.6 cm), and for intermediate distance and spot use. The mean number of series visits fo
the low vision therapist was 2.8, cach visit consisting of an average of 2.7 one-hour training
sessions, and per year a mean of 1.6 hours of training.

The study showed that the visual acuity and the ability to read print size increased
significantly, on an average from 0.20 to 0.66 and from 18.9 points to 4.6 points, respectively, at
the first series of visits to the low vision therapist. It remained as high as 0.57 and 6.5 points,
respeclively, after the last series of training sessions. With optical aids and training, the number

. of patients who could read TV titles and newspaper text increased from 15.3 percent to 69.1

percentand from 11.2 to 95,9 percent, respectively. These figures remained very high after the
last series of visits, namely 58.3 percent and 85.4 percent, respectively. A mean reading rate of
87.8 wpm was obtained in patients whose reading ability was restored. The reading rate for the
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few patients with retained reading ability went up from 92.3 to 154.3 wpm, The objective success
rale (defined as restoration of reading ability, when lost, and improvement of reading rate when
restricted) was as high as 95.4 percent. The results hold up very well in comparison with other
studies (Fonda, 1956; Sloan 1968, 1977; Silver, 1974, 1976; Faye 1970, 1984).

According to Nilsson, the favorable results seemed to a large extent dependent on
the educational training accompanying the utilization of devices and low vision. In order to
{urther evaluate the effects and needs for low vision training provided by the low vision therapist,
a prospective study was done on two randomized groups of elderly patients. The mean age of the
patients was 77 years. They had severe macular degeneration with a mean visual acuity of 0.08
and were unable to read newspaper text. One group received educational low vision training by
the low vision therapist, while the other group was instructed by the optometrist in the use of
prescribed optical devices without any additional, systematic training. Both groups were
prescribed similar devices. The distance and near acuity obtained with the devices were not
statistically different for the two groups. However, the abitity to use the improvements in
practical reading situations (TV titles and newspaper reading) showed significant differences
between the groups. In the group of patients with access to‘educational training, 70 percent were
able to read TV titles and all were able to read newspaper text. In the group of patients without
training, none could read TV titles and just 25 percent could read newspaper text. When the latter
group got systematic training (on average 4.6 hours, including training in cccentric viewing for
55 percent of the patients), TV titles and newspaper text could be read by 65 percent and 100
percent, respectively, a considerable improvement. Nilsson concludes from the resulis of this
study: ..."that improvement in acuity, as routinely tested, was not at all identical to
improvements in visual performance in practical situations, such as reading TV titles and
newspaper text, which are much more demanding. For successful results in these respects,
educational training was necessary, at least regarding elderly people with poor initial acuity."
{Nilsson, 1990, p. 70}

The overall conclusion of Nilsson's study is that it is possible to improve distance
and near visual acuity by optical devices and instruction. This refers to individuals with
considerable reduction of vision. However, results are not possible to translate directly into
improvements in visual performance in more demanding situations like reading TV titles and
newspaper text. Prescribing and distributing reading optical devices etc. to low vision persons
without qualified educational training (e.g. eccentric viewing training) is not an effective

treatment of low vision individuals, particularly elderly persons with poor initial visual acuity.

The present thesis is based on a more comprehensive national assessment of low
vision reading rehabilitation (see betow) with clear interest points in common with the approach
and findings of Nilsson.
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MS OF THE STUDY

he aims of the present study are

ﬁ'o evaluate the present pedagogical reading training with specific reference to elderly low
sion patients, as a basis for development of the low vision training methods.

.To introduce a Three-Stage Model for low vision reading skills, at the sensory level, decoding

JJevel, and comprehension level for evaluation of reading ability in low vision training.

To present immediate and long-term functional outcome measures with reference to the three
erent reading skill levels, and to iry to identify reliable predictors of long-term outcome.

#To evaluate interactions between variables such as cognitive capacity, age, etc. and visual

.deficits in the outcome of reading training of elderly low vision patients.

#To evaluate the influence of restoring reading ability on the quality of life for elderly low
sion patients and the social consequences of nol meeting the reading requirements of everyday
life.

* To describe the outcome of intensive low vision reading training for some elderly patients in

relation to ordinary training.
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MATERIAL, METHODS AND IMPLEMENTATION

I. THE PROJECT "READING SKILLS, READING TRAINING AND TECHNOLOGY
FOR THE YISUALLY HANDICAPPED - PROSPECTS FOR THE 19%0s"

Papers I-V are based upon the project "Reading skills, reading training and
technology for the visually handicapped - Prospects for the 1990s," carried out at the
Department of Educational Research of the Stockholm Institute of Education 1588-1993. Project
reports have been published in Swedish and English (Myrberg & Backman, 1993; Fellenius &
Myrberg, 1993; Fellenius, 1994, 1995, 1996). All data presented in Papers I-V were collected in
connection with this project.

In the project the outcome of low vision rehabilitation of patients in different age
groups with a focus on the elderly was studied, One of the objectives of the project was to
evaluate the implementation of the Swedish low vision training model as reflected in the practice

of low vision clinics. The project was divided into three phases:

Phase I. Descriptive survey (1988/89) based on data from patient case sheets of low vision

clinics, involving 3,200 patients.

Phase I of the project was a descriptive survey of existing information of reading
skills, utilization of prescribed devices, etc. via questionnaires to fow vision clinic staff who
assisted in collecting data from patient case sheets. The result of reading training and
prescription of reading devices in a sample of 3,200 patients, from fifteen out of 32 low vision
clinics, were documented. Results were related to a theoretical model of the reading process,
comprising skills from the sensory level to the cognitive level.

Phase II. Reading observations and interviews of readers of different ages (1991/92), involving

160 low vision individuals selected from the introductory descriptive survey.

Phase I1 of the project involved a series of personal interviews with a representative
sample drawn from participants in phase I including direct assessment of reading skills,
subjective and objective estimates of abilities related to reading, and background information
depicting social and medical history with bearing on the present situation.
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Phase [11. Training and observation panel for creating more efficient low vision reading training

programs {1992/93). involving 30 individuals.

Phase 11 of the project was a training and observation panei of low vision readers
who were followed over an extended period with the purpose of investigating the effects of
ntensive training under optimal conditions, 1o describe the limits of reading proficiency, and the

factors governing them.

I. METHODS APPLIED

Quantitative and qualitative instruments as well as objective and subjective measures
have been used. [t should already be noted here that subjective methods are less reliable,
especially when applied to elderly patients who might have a tendency to overestimate services
provided for them ("all is good"). The general methods/strategies used in the project referred

o above are:
‘ Stratified sampling procedures.

Questionnaires to low vision clinic staff for recording data from patient case sheets (existing

nformation on reading skills, utilization of devices, etc.).

onstruction of a code-system for computerized analyses of questionnaires and interview

orms,

Frequency and correlation analyses of variables.

-Regression analyses, scatter diagrams.

Construction of an index of reading performance (to overcome partial-nonresponse effects in

utcome variables).

- Construction of gpecific analysis files for assessing effects of partial response-nonresponse
-on different variables of the material and for facilitating correlation analyses of the material.




- Logit-analyses to study the interactions between background and treatment variables, between
background and outcome variables, and between treatment and outcome variables.

- Assessment of visual ability and data on reading performance collected at low vision clinics
three years later (routine assessment of vision, designed texts 0 be read by patients who were
checked for reading errors, reading speed, and comprehension,

- Cognitive eapacity of patients related to reading tested at the low vision clinic by verbal short-
ferm memory test, opposite word fest, and self-assessment of long-term memory capacity.

- Data supplementing the low vision clinic data on reading performance colieeted in the dajly
living environment of patients: texts to be read (usually at home and a paragraph in a newspaper
chosen by the patient) and interviews (reading and reading-related activities before onset of the
visual impairment, present reading habits, and self-assessed capacity of managing reading in
daily living situations.

Y

- Diary notes on training resukts and observations of low vision readers participating in the panel.

Paper 1

This paper refers to phases I and I1 of the project described above, It also includes a
review of relevant research literature with a focus on the reading skills and abilities of low vision
readers.

In phase 1, patients of 15 out of 32 representative low vision clinics in Sweden were
documented with regard o reading skiils and use of optical devices of the clients. Among a total
of 6,200 newly referred patients at the clinics, 3,200 were chosen to form a sample stratified by
age at onset of visual problems. Of the 3,200 patients, 2,003 were elderly (over the age of 65 at
the onset of their visual impairment, most were aged 75-85). The most common diagnosis
among these elderly patients was macular degeneration (56% of the main diagnoses). Ten
percent had visual acuities of 0.1 (6/60) or less, and 20 percent had visual acnities better than 0.3
(6i153).

Information from the patients’ case sheets was extracted by the help of low vision
therapists at the clinics to establish a database containing the patients' medical and social status,
prescription and training of reading devices, and reading achievement. Patients’ case sheets gave
almost complete data on prescription and training of devices and visual acuity and diagnosis, but
incomplete information on visual fields.
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There were partial-nonresponse probiems in each of four outcome measures:

eading speed (in a minority of cases objectively assessed but in most cases grouped into three
éﬁmgories: below 30 words per minute (wpm), 30-70 wpm, and above 70 wpm); frequency of
isage of devices; reading errors; and duration of comfortable reading. An index of reading

perf ormance based on available information was developed to overcome this problem.

To detect partial and nonlinear relationships between variables, logit analysis was
sed. The outcome variable in logit analysis is a dichotomy (division into two categories):

- scribed/not prescribed optical devices, developed/not developed alternative reading technique.
A trsk/chance” to obtain the value *100" in the outcome variable was calculated for each value in
t_t_.l.'e independent variable relative to a predetermined reference value (such as "25-30 years old" or
@\}isual acuity below (.1 (6/60)" is given the value 100). Applications of logit analysis in simjlar
ituations have been described in research literature (Strensen, 1989).

The index of reading performance combined reading speed, how often reading
évioes were used, reading technique, and reading duration to form a dichotomy whereby

yatients who fit at least three of the conditions (daily use of devices, good reading duration,

1 ent reading (subjectively assessed), and reading speed exceeding 70 wpm) were given a value
"1" (successful outcome of reading training), and the rest were given a value of "0." Most
rinted material was accessible for patients in the successful group while access to print was
more or less limited for those in the unsuccessful-outcome category.

In phase IT, when the results of rehabilitation approximately three years after the
‘patients' first visit to the low vision clinic were assessed, a sample of 80 elderly patients was
‘drawn from the original group of 2,003 patients. A siratified sampling procedure was applied
with random sampling within the strata. Visual acuity values and age at onset of visual
inpairment were used lo divide the matenal into three groups of elderly patients. There were
“'many dropouts (patients had died, were not able to participate because of age-related conditions,
_'.'ouid not be located, etc.). The dropout patients were replaced by new patients by a random
 procedure o ensure the best possibie representativeness. Several patients had to be asked to
eplace the dropout. A number of clinics also ran out of patients from the first phase survey who
‘confirmed to the stratification criteria, which is why all the dropouts were not replaced. The three
._"'strata were as follows:

“Visual acuity below 0.1 (6/60), final sample size 26
++ Visual acuity 0.11-0.3 (6/48-6/18), final sample size 23
Visual acuity 0.3 or better {6/18 or better), final sample size 14.
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Sixty-three patients thus [ormed the final sample of elderly patients. Bias might have
been introduced in the results because of the high rate of nonparticipation. However, a
comparison of the first phase rehabilitation results for the nonparticipants and the follow-up
group did not reveal any significant differences in core outcome indicators.

Data on reading performance were collected both at the low viston clinics and in the
patients' daily living environment (usually at home).

Paper 11

This paper is a theoretical description of reading training methods with specific
focus on low vision patients. Important elements in the reading process are discussed as well as
the different demands on the reader in different life situations. A three-stage model] is presented
as a guideline model for reading training of low vision persons. The model emphasizes training

of low vision readers at three levels: sensory, decoding, and comprehension levels.

Paper 11T
b

This paper is based on phases I and II of the project described above and presents
the oulcome of low vision reading rebabilitation at sensory, decoding, and comprehension levels
in a three-year perspective. The paper concentrates specifically on the interaction of variables
such as cognitive capacity, age, etc. and visual deficits in reading training of elderly low vision
patients.

The same sample of 63 elderly patients, described in Paper I, is in focus (for
sampling procedure, stratification variables, and nonparticipation problems, see above).

Patients who accepted to participate were admitted to the low vision clinic for a
routine checkup. The patient was exposed to a text of moderate degree of difficulty and printed
in the most comfortable size selected by the patient, At first five sentences were read aloud and
checked for errors in reading, and the total time for reading was recorded. Then the patient was
instructed to finish the text by reading silently and to answer five questions on the contents. The
number of correct answers was hoted. The procedures were carried out by low vision therapists.

Data from the low vision clinic were supplemented by data collected in the patient's
daily living environment (usually at home). Another reading task was given (in most cases a
paragraph in a newspaper chosen by the patient). The number of problematic (difficult) words
were recorded. Fluency was subjectively assessed by using three criteria;

1 = indicated fluent reading; 2 = almost fluent reading; 3 = less fluent reading, stumbling,
regressions. Comprehension of the text was also subjectively assessed by using three criteria:
1 = correctly and fully; 2 = consistent but incomplete; 3 = inconsistent. This procedure was
handled by the project research team and other trained professionals.
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; Cognitive capacity related to reading was also tested at the low vision clinic. A short-
erm memory test, designed for the Betula Project (Nilsson, Biickman, Erngrund, Nyberg,
(dolfsson, Bucht, et al:, 1997), was used. An opposite word test (Emanuelsson, 1981) was also
&ministcred. Finally the patient was asked some questions to make a self-assessment of the
ong-term memory capacity.

Medical background variables and treatment variables from phase | were

_ Sﬁpplementcd by corresponding data from patient case sheet (o upgrade the situation three years

& Immediate and long-term outcomes to be compared were: reading distance, print size
'anaged, sitent reading speed, reading aloud speed, reading errors, reading technique(s), and
eading comprehension.

aper IV

This paper is based on phase II of the project described above and investigates if
- teading rehabilitation is a good contributor to retaining/improving the quality of life for elderly
ow vision patients.

The same sample of 63 ciderly patients, described in Papers [ and I1f, is examined.
he sampiing procedure, stratification variables, nonparticipation problems, methods, and design
re the same as described in Paper I
: Patients were interviewed and data collected on reading and reading-related activities
- from two perspectives:

Data on the situation before onset of visual impaihnent included educational background,
feelings about school, parental and personal ambitions with reference to education/training for a
job, fulfillment of intentions with reference to education and professional training, reading in
childhood/youth, reading activities in professionat life, reading in leisure hours, and
“understanding of information given on the visual impairment.

 Collected data on present reading habits and utilization of different media were the use of daily
and weekly papers/journals, radio, TV, participaticn in study circles and rehabilitation courses,
quantity of mail received, motivation and interest in reading fiction etc., and satisfaction with
 reading and writing ability.

: Interviews were structured and performed by the project research team and other
“professional interviewers, and a correlation analysisrof selected variables was applied.




Paper V

This paper is based on phase IIF of the project described above and analyzes results
of reading skills for some elderly low vision patients exposed to an extended period of intensive
training under the best possible conditions,

In quantitative terms, the panel study aimed at studying the cffects of providing
extended training and follow-ups during longer periods than low vision clinics normally can
provide. In qualitative terms, the effects of three training approaches were of interest: a more
systematic low vision reading training according to the concept of Bickman and Inde (Blickman
& Inde, 1979), more attention paid to training of patients by themselves, and development of low
vision reading training programs based upon the described theories of reading.

In the study a test group of twelve patients was selected to participate in the training
and observation panel. These patients had newly faced a Jow vision problem and visited low
vision clinics for the first time. They represented "typical cases," refered 1o low vision clinics,
with age-related macular degeneration (AMD) as the dominating diagnosis.

Data on background variables, such as socio-egonomic status, visual ability,
cognitive skills, and information network, were collected. Dala on process variables, such as
prescription of optical devices, initial reading skills, reading habits and interests, were also the
starting points. A trainer was appointed, usually a low vision therapist familiar to the patient, and
a reading training contract was signed between the trainer and the patient, stating objectives, how
often the training should take place, the quantity of traiming, places for training, reading
technique(s), traiming material, and dates for achieving goals. The patients were encouraged to
keep a diary.

The training process was regularly documented by the trainer, and the outcome
variables were recorded both objectively (reading speed and comprehension) and subjectively
(reading duration, and the trainer's and the patient's evaluation and comments). The level reached
by the panel participant was also related to the functionat flight of stairs (sce Paper II).
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Among the phase I elderly patients (86 percent of the gross sample), median age was
82 vears with the age group 80-84 representing one-third of the elderly patients.

- Following training and the prescription of reading devices, 95 percent of the elderly
-:p_é_itienls used optical devices as their preferred reading media. Four percent of the patients did
._nbt acquire an aclive reading technique.

_ Seventy-one percent managed to read normal newsprint with their optical devices.
Wenty—nine percent had a reading speed of 70 or more wpm, and 50 percent read fluently with a
ood reading technique. Two-thirds of the patient used their reading devices daily.

The corresponding estimates for the groups below age 65 at the onset of visual
impairment are shown in Table 1.

Table 1

Reading media and reading proficiency among low vision patients after rehabilitation
‘(percentage).*

‘Ountcome criteda Age at onset of visual impairment

65orolder 21-64 20 or younger

-Ability to read with optical devices 95 92 79
Ability to read newsprint with optical devices 71 74 67
Reading speed of 70 wpm or more 29 33 51
‘Fluent reading 50 51 71
Daily use of prescbed optical reading devices 63 66 69

* An analysis ol correlation and covariance among the variables in the study was undertaken.

The analyses revealed a number of high correlations between background and
outcome variables. The correlation between near visual acuity and the smallest print size to be
_réad after optical assessment (r =0.54) indicafted that visual acuity is the strongest determinant of
- reading achievement with optical devices. Patients' prerequisites in this resiaect were thus not
éompensated for by training and prescription of devices. The low vision therapists' subjective

_ 'qssessment of the patients' reading speed had a higher correlation with the use of prescribed

- devices than did their objective assessments (r =0.72 versus r =0.40), probably because the
therapists included more than just reading in their subjective assessments.




With reference to the constructed index of reading performance, 48 percent of
eiderly patients were included in the successful-training ealegory. This could be compared to 54
percent in the age group 20-64, and 66 percent in the group 20 or younger. Visual acuity was a
good predictor of outcome, as measured by the index which can be seen from Figure 8.

Relative chance to develop proficient reading for elderly low vision patients wf'th
varying visual acuity. Reference category is "visual acuity exceeding 0.3” (relative
chance = 100). Ninety-five percent confidence intervals are indicated around each point
estimate.

Figure 8.
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Among the elderly patients only 21 percent learned to master an alternative reading technique
compared with the visually impaired patients in Biickman and Inde's study (Bickman & Inde,
1979). The difference is perhaps due to the fact that Béckman and Inde's subjects were
professionally active and aged 25-65. Figure 9 shows the significant effects of age on the
chance of elderly patients of mastering an allernative reading technique. The chance for a patient
over age 90 to master a new reading technique is 25 percent of the chance for patients aged
65-69.

a7

Relative chance to develop an alternative reading technique for different age
groups of visually impaired elderly persons, The age group 65-69 is the
reference group (relative chance =I100), Ninety-five percent confidence intervaels
are indicated around each point estimate.

Figure 9.

o develop an alternative
reading technigue

I |
70-79 65-69

T
90- 80-89

Age

___ In phase II (three years later) a marginal decrease in visual acuity was noted for

::_ the elderly patients. However, there were substantial changes in preferred reading medium
 towards less demanding but also more constraining media. Twenty-six of the 63 patients (41
percent) had altered their reading medium (become cassette readers, changed to less demanding
optical devices, etc.). On the other hand, 4 patients who read with stand or handheld magifiers
: ;_ three years ago had changed to strong lenses in frames. Reduced visual acuity was apparently
“"not the explanation for changing reading medium.

'. Table 2 gives an overview of the reading proficiency outcomes in a three-year

. perspective. From this table it can be seen that the percentage of those who used cptical devices
: in 1991 was considerably lower than in 1988. The number of newspaper readers with optical

:-. devices was also reduced in a three-year perspective as well as the number of patients with a

: “silent reading speed of 70 wpm or more. However, among those who still used optical devices
:'1in 1991, the reading performance was at the same level with or higher than the level three years
» ago.




Table 2
Reading media and reading proficiency among elderly patients immediately after
rehabilitation and three years later (percenfage).

Reading medium and proficiency 1988 Reading medium and proficiency 1991

Main medium for reading is 87 Optical aids preferred as the reading 73

optical aids medium

Able to read newspaper text 68 Reads newspaper text, preferably 48

with optical devices with optical aids

Reading speed of 70 wpm 41 Reading speed of 70 wpm or more

or more reading aloud silent reading 66
reading alond 48

Flnent reading 52 Maximum of two reading errors 63

in five sentences

Substantial correlations between simultaneous outcome measures at the same level
were found, which typically ranged from 0.25 to 0.50. Thg correlation between the smallest
print to be read afier optical prescription and estimated reading speed in 1988 was r =0.45. The
correlation between silent reading speed and number of reading errors in 1591 was r =0.53. The
only variable from 1988 that had predictive value to the patients' performance in 1591 was the
smallest prini to be read after optical assessment (1988) to number of reading errors (1591)

(r = 0.44). Reading comprehension had no significant correlation to any variable.

The results indicate a polarization of reading proficiency in a three-year perspective.
The proportion of elderly patients who used optical devices while reading had been reduced. On
the other hand, among those who adhered to optical devices as their reading medium reading,
skills had been further developed.

Paper 11

Initially, trends in reading research are reported and commented upon. Research on
the reading process (reading skills, constraints, and obstacles for effective functional reading)
has expanded greatly in the 1980s and the 1990s. Many researchers describe the process from
either a "top down" or a "bottom up" perspective.

A three-stage model - with consideration of the "top down" and "bottom up"
perspectives - is presented. It should be used for the mapping of training possibilities from the
patient's perspective and training levels of low vision readers. The model (Figure 10) illustrates
the stages a low vision reader has to pass to achieve maximum reading proficiency and
emphasizes training in reading skills at three levels: sensory level (1), decoding level (2), and

comprehension levei (3}.
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igure 10 . A three-stage model for the mapping of training of low vision readers.

\ THREE-STAGE MODEL

'BASIS OF TRAINING:

'xpectations, demands, lifestyle of the patient

top down

<L Concentration of training:

3. Development of effective
strategies for functional
reading

2. Adjustment to new reading
techniques

Adjustment to technical/
optical devices

1.
battom up ?

Visual ability and other physical and mental resources of the patient.

The first stage (1) is the initial threshold that the low vision reader has to overcome.
proper reading optical device is prescribed, and the low vision reader must be taught how to
anage it. [t means to be familiar with its advantages, disadvantages, limitations, and areas of

: practlcal use.

i The second stage (2) prepares the low vision reader for a more or less modified or a
: ‘oompletely new reading technique based on the specific personal low vision situation. Intensive
.“.tlaim'ng 1s given with the ultimate goal of making the low vision reader able to control the applied
eading technique automatically, in order (o reduce or eliminate the very strong emphasis on

. 8ensory processes at the beginning of the training. The low vision reader now statts to utilize the
- contents of the text for the benefit of increasing understanding and tries to create balance in the
reading strategy with the move of concentration and efforts from the "bottom up" processes to
".]:he "top down" processes. The success of the second stage training is very much dependent on

. tl_le interplay between the low vision reader and the low vision therapist, especially when
onsidering elderly patients (Nilsson, 1990).

The third stage (3) relates the reading materials and reading training to the specific
Veryday life situation of the low vision reader. Expected reading tasks are defined, and proper
Teading strategies and reading schemes are developed. Difficulties at the sensory/decoding level
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might to a certain degree be compensated for by attaching greater importance to the development
of reading expectations and to the formulation of objectives of reading.

Low vision training seems often to have been concentrated on stages 1 and 2, in
many cases just on stage 1. However, it is necessary to include all stages in alow vision training
program. A training program where cognitive processes arc accentuated is of great importance

for elderly low vision patients.
Paper III
Sensory level

Sixty-five percent of the elderly patients in phase [ were prescribed reading optical
devices in frames. This number went down to 59 percent three years later. Some patients had
changed to stand and hand-held magnifiers or CCTV due to detericrated vision.

The reading distance of the patients had increased from an average of below 11
centimeters in phase I to an average of 20.4 centimeters in Rhase IL.

In phase I, 84 percent of the patients managed an average print size of 7 points. Three
years later there was a clear shift to larger print sizes (11-14 points) for 45 percent of the
patients. When allowed to select the most comfortable print size, most patients preferred a print
size approximately 3-5 points above the level for smallest print possible to read after optical

device prescription.
Decoding level

The average reading speed for the phase II patients, when measured at the low vision
clinic, was 58 wpm when reading aloud with a range of 7-145 wpm, and 81 wpm for silent
reading with a range of 6-191 wpm. When measured in the patients' home the average reading
speed was 65 wpm [or reading aloud with a range of 13-186 wpm, and 113 wpm for silent
reading with a range of 30-355 wpm. The results were at the same level as those of phase [, but
much better for the patients who adhered to more complicated optical devices when reading, for
example, newspaper lext,

The average number of recorded reading errors, problematic words (difficult words
that stopped the reader), and fluency (methods previousty described) for the phase II patients
was: the text read aloud at the low vision clinic = 2.9 errors with a range of 0-11 errors, the text
read aloud at home = 3 problematic words with a range of 0-18 problematic words, and {luency
when reading a text aloud at home = 2.5. In summary, the results showed that 33 percent of the
phase the II patients read without any errors at the low vision clinic, 36 percent did not stop for
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any problematic words, and 49 percent were fluent or almost fluent readers when reading at

ome. However, 69 percent of the readers in phase [ were assessed to be fluent or almost [luent

‘readers.

A comparison between phase | and phase 11 patients on reading techniques showed
‘the same pattern. A minority of elderly patients (27 percent in phase I and 23 percent in phase
) read with alternative reading techniques, such as eccentric viewing, text movements, head

‘movements, or combinations.

Comprehension level

Comprehension of texts gave the following results for phase II patients. The average

‘number of correct answers to questions on the text for silent reading, given at the low vision

clinic, was 3.1 of 5 possible with a range of 0-5, and the average result on comprehension (using

Zthe described three criteria above) of the text for silent reading, given at home, was 1.5. This
}_meant that the narrative text at the low vision clinic was read by 49 percent of the patients with

"good comprehension, and that the text read at home was understood correctly and fully or
consistent but incompletely by a majority, 66 percent, ol the pafients.
The phase 11 patients were also interviewed about their ability to understand daily life

“information read at a distance, such as sign and advertisement boards, queue numbers displayed
“on electronic boards at banks, post offices, etc., and near distance practical reading, e.g. text lines

on the TV-screet, price tags in shops, labels and text prescriptions on medicine bottles, etc.
There was a clear difference between the reading situations. Very few patients, 22 percent, said
that they could handle reading at a distance, while more patients, 46 percent, were comfortable
with near distance practical reading,

Cognitive capacity

The average memorized words for phase II elderly patients on the short-term memory

- test was 4.1 of 12 possible words with a range of 1-9. Forty-one percent of the patierits

remembered five words or more.

The average correctly given words on the opposite word test was 12.6 of 20 possible

-~ words with a range of 3-20. Sixty-two percent of the patients managed twelve opposite words or
- more.

The patienis were also asked some questions in order to make a self-assessment of

+ their long-term memory capacity. Sixty-two percent of the patients indicated reduced capacity

causing daily life probjemns.
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Table 3 summarizes the results and indicates the relationship for selected variables at
sensory, decoding and comprehension levels for groups covered in the main study.

Table 3

Relationship between age and selected variables at sensory,
decoding and comprehension levels.

Age group | Reading Print size | Reading Text STM? LTM’ Opposite
distance speed compre- words*
(cm) (points) {(wpm) hension'
-64 20.5 9.3 704 4.1 58 43 14.7
(n=153)
6574 229 9.9 86.9 3.2 4.6 54 12.8
(n=15)
75-84 183 10.9 50.2 3.1 4.0 52 12.8
{n=38)
85- 20,0 103 473 29 4.1 5.1 114
(n=10) N
¥
Average 20.1 9.9 64.2 3.6 4.9 4.8 136
n=81) |@®=83) |(=86) |@m=111) |@=116) |@=116) |(=116)

From Table 3 it is worth noting that:

The age group -64 is dominated by subjects below 30 years of age.

No systemaitic refationship is found between age and sensory level variables.

With reference to reading speed, there is a distinct difference between subjects below and above 75 years of age.
The youngest low vision readers have a superior text comprehension compared with elderly low vision readers.
Even among elderly readers, there is a decline related to age.

The variables STM and Opposite words are clearly age-related,

Conceming LTM the younger low vision readers assess their ability in a more positive way than elderly readers.

Paper IV

With reference to reading and reading-related activities before onset of visual
impairment, it was found that the most common educational background of the patients was six
1

years of elementary school (47 percent). Reading activities when growing up as well as parents
involvement in encouraging children to read were very limited. The majority of the patients,

! Number of correct answers (spread 0-5).

* Memorized words out of 12 possible.

? Self-assessment of long-term mermory capacity (2 = no problems, 10 = severe problems).
* Correct opposite words out of 20 possible.

Table 4. A

any information on reading techniques at the low vision clinic.

fulfill their intentions with reference to further education and training [or a job,

eisure hours for entertainment, for further education, or other purpases.

:étients said they got the message, while 23 percent did not comprehend it.
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7 percent, remembered their school time positively, but only 21 percent of the patients managed

Reading activities were very seldom or not at all included in their professional lives.
C)h]y 16 percent of the patients indicated that reading demands were essential parts of their
wark. However, 62 percent of the patients said they spent a lot or some time on reading in

The average age at onset of visual impairment for the interviewed phase II patients
was 71.8 years with a range from 65-89 years. When asked if they understood the information
iiven to them by the ophthalmologist on the visual problem they had laced, 77 percent of the

Thirty-seven patients were prescribed reading oplical devices in frames, 24 patients
hand-held or stand magnificrs, and two patients CCTVs. Thirty-scven patients were trained with
éhonnal reading technique, 18 patients with an altemative reading technique, e.g. eccentric
.iewing, text movements, head movements or combinations, while eight patients did not receive

_ How did the low vision paticnts benefit from low vision rehabilitation three years
_after their first visit to low vision clinics? Results from interviews on present reading habits and
tilization of different media are shown in two tables (Table 4. A and Table 4. B):

Present reading habits and utilization of different media.
= 063 | Read Read Read Receive Study Rehab. | Radio-listener TV-viewer/
papers | papers magazine | journals - | circle COULSE listener
how often member ol | last year | last year
union,
clubs, ete.
yes daily yes yes yes yes 2-4 hours or 2-4 bours or
80% 83% 42% 46% 2% 16% more per day more per day
67% 58%
no once a no no no no 1-2 hours or 1-2 hours or
20% weck 58% 54% 8% 84% less per day less per day
5% 31% 30%
not often not at all not at all
12% 2% 12%
.Tabie 4. B
Present reading habits and utilization of different media.
=63 Help toread a Satisfied with Satisfied with Bock- | Quantity of
message etc. reading ability writing ability reader mail received
yes yes yes yes much
68% 44% 41% 21% 55%
no no no no little
32% 52% 51% 9% 45%
nentral neutral
4% 8%




From the two tables it worth noting that:

As many as 80 percent ol the patienis read 4 local and/or national newspaper, anfl 83 percent checfked the paper
daily. "Read," in this context, means to read larger or smailer headlines, to locz?hze diflerent scetions of the paper
and to find and read colurmnns of interest with the help of prescribed optical devices.

Very [ew patients had attended rehabilitation courses specifically designed for elderly visually impaired persons.
Radio and TV -listening/viewing is important {or the majority of the patients.

Most patients somelimes needed another person to help with reading messages.

More patients were dissatisfied than satisfied with reading and writing ability.

The majority of the patients received a lot of daily mail to attend to.

A correlation analysis between selected variables showed the following results:

Table 5.
Reading skill and guality of life indicators. Correlation Watrix of selected
variables.
Quality of life indicators
Reading Objective indicators Subjective indicators :
skill Interest | News- | Radic [TV Quantity | Involve| Distance Closte Other Sau's-
indicators |reading | paper | listening|viewing |of mail | ment ([ reading rez?dmg person fa.ctlon
fiction | reading listeming | received | study | skill skill to help | with

circles read reading

Print size - - 0.35 - 024 0.57 - - 0.23 -
oints) LVC*

l;eadin? - - 0.50 - - - 0.59 0.52 B 024
distance LVC
Reading speed - 0.24 0.30 0.48 - -0.32 0.20 0.60 -0.52 -
silent LVC
Reading speed 037 - 033 043 - - 0.50 0.69 | -049 -
aloud LVC
Reading 0.50 - - - - - - - 0.49 -
comprehension
LVC

*LVC=Low Vision Clinic

There is a significant correlation (r=0.24) between Print size and Quantity of mail received, e.g. large print size
leads to Iess quantity of mail and gives rise to less reading and social conlacts.

There is a strong correlation between Reading distance and Satisfaction with reading in(;luding.Distance and Close
reading skills. Very close reading distances give less satisfied readers, It means tha.t patients w1th. a very clo§e
reading distance have not "automatized" their reading, i.e. reading comprehension is low due to limited, basic low
vision reading training focusing on the sensory/decoding levels.

A significant correlation (r=0.24) is found between Reading speed silent and Newspaper reading. Patients with a
low reading speed read papers less frequently.
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Fildesly patients’ subjective opinions abont reading skills are strongly correlated with the real situation {reading

peed aloud * satisfaction with close reading skill r= 0.69). The more divergence from "normal reading” the more
dissatisfied patients.

To ask for help by a "seeing” person in different reading situations is clearly correlated to technical reading skill
ndicators, such as reading speed silent and reading speed aloud (r=-0.52, r= -0.49).

Véry strong correlations were found between Reading speed silent/Reading speed aloud and Radio listeming/TV
iewing/listening (#=0.30, 7=0.48 and =033, r=0.43 respeetively). Patients with the best reading skills are the
most [requent Radio and TV listeners/viewers and vice versa,

visual impairment hits an elderly person in a different way compared to persons in working ages or youngsters,
'he more the visual/reading ability is reduced, the greater fhe risk for an elderly person to become passive. Thus,
is of utmost importance to give extended educational support (training) to elderly low vision patients.

aper ¥

Analysis of background and process variables gave the following resulis;
: The median age of the panel test group participants (8 women, 4 men) is 73.3 vears
-(range 65-87 years). Most patienis had a long working life behind them in different professions.
he contact and information network in their ofd age is rather well developed.
The dominating eye disease is age-related macular degeneration (AMD) with more
or less extended central scotomas. Visual acuity of the best eye (with or without standard
:fefraction) ranges from 0.4 to FC 6 dm. Two panel test group patients have additional handicaps.
The average memorized words for participants are 5.6 of 12 possible words (range
1-6) and the average correctly given opposite words 15.3 of 20 possible words (range 9-20),
The main reading optical device for panel participants is CCTV. However, there are
"patients reading with very strong lenses and short reading distances. Some patients have also
‘been prescribed loupe lamps and different magnifiers (with or without illumination) for "spot
reading," often in combination with refraction plasses,
Most patients have difficulty with “daily life reading at a distance" (queue numbers,
sign boards, price tags, texts displayed in connection with TV programs, etc.). Some patients
have not read ordinary newspaper/book print for some years. Where measurement of initial
: féading rate is available it ranges from 15-83 wpm.

" The majority of panel patients are highly motivated to improve their situation.
- Reading objectives vary from handling daily mail items to more sophisticated demands (reading
 of larger quantity of specialized text). Newspapers and books are foremost used as training
material, ‘
The trainer meets the patient on average every second week, and the average quantity
~of training given (o the patient is 9.2 hours. Patients themselves train from half’ an hour a day in
‘short periods to several hours a day in longer, intensive periods. The dominating training
:techm'que is eccentric fixation which is not surprising in consideration of the diagnoses.
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Training of different parameters gave the following resuits:

Reading rate on standardized text ranges from 10-81 wpm (reading aloud) and 22-
93 wpm (silent reading). One participant reached a higher reading rate for silent reading using a
non-standardized text. For one participant there is no result for silent reading due to deterioration
of vision.

More than half of the participants had a good understanding of the text and for most
participants the reading duratiou was improved according to the trainer's estimate. All
participants reached level 1 ("ADL-reading") related to the functional flight of stairs, some even
the highest level. Eight participants reached the objectives agreed upon, and almost all were
satisfied with the results of the training.

Finally the panel participants were sorted in two groups, "better performers” and
"poorer performers," with regard to the results in different outcome variables. Criteria for

"better performance” in the different outcome variables were: an average rate for aloud and silent
reading performance of 50 wpm or more; "1" achieved for reading comprehension
(1 = correctly and fully, 2 = consistent but incomplete, 3 = inconsistent); reading duration
*much improved/improved"; three or four levels of the funcijonal flight of stairs reached
(1=ADLreading, 2=Reading for information, 3=Reading for enjoyment and experience,
4=Reading imposed by others, see page 25); "objectives achieved"; and the participant "very
satisfied/satisfied.”

Criteria for "poorer performance” were an average rate for aloud and silent reading
performance of below 50 wpm; "2-3" achieved for reading comprehension; reading duration
"not improved”; only the first or second level of the functional flight of stairs reached;
"objectives partly achieved/not achieved"; and the participant "not satisfied.”

Table 6

Distribution of twelve panel patients with regard to performance in different outcome
variables.

N-12 Reading

Average rate | Reading com-~ Functional | Trainer's | Patient's
for aloud and | prehension duration flight of |subjective | subjective
silent standardized (trainer's stairs, evaluation | evaluation
reading text estimate) level of of
performance reached objectives { objectives
standardized
text
Better >50wpm i improved *1-3(&)" achieved satisfied
performance | 3* B* 10 9 8 9
Poorer <50wpm "2-3" not improved | "1-2" not achieved | not satisfied
performance |9 4 2 3 4 3

* The panel patient using a non-standardized text is included.
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The performance in different outcome variables was put together to characterize
3 better performer" and "a poorer performer.” "A better performer” and "a poorer performer"
complied with at least four of the six criteria described for respective groups on the previous

yage. By this selection eight patients were found to be "better performers," and four patients
were labeled "poorer performers."

"A better performer" was characterized by:

4 former profession involving much or some reading;

2 visual acuity (best eye with or without standard correction) ranging from

0:13 - FC 6 decimeters;

4 central absolute scotoma;

no additional handicap;

an average of 6/12 on STM (Short-term memory test);

ani average of 16/20 on OW'T (Opposite word test);

a developed information network (daily mail and telephone calls, subscription to papers, ete.);
Radio/TV listeners/viewers 2-4 hours per day;

strong plus lenses and/or CCTV for reading;

an initial reading rate of 30 wpm;

very high/high motivation;

eccentric viewing;

high objectives;

an average of 11 hours training with low vision therapist; several hours by themselves per day;
Biickman & Inde: Low Vision training, newspapers and books as training material.

*A poorer performer” was charactenized by:

a former profession involving some or little reading;

a'visual acuity (best eye with or without standard correction) ranging from
0.4 - FC 1.5 meters;

a'central relative or absolute scotoma;
an additional handicap (cne patient);

;4 less developed information network (not always daily post and telephone calls, less
‘. subscriplion to papers, etc.);

Radio/TV listeners/viewers less than 2-4 hours per day;

standard refraction glasses, strong plus lenses and/or CCTV for reading;

.an initial reading rate of 24 wpm;

highflow motivation,

eccentric viewing or eccentric viewing tried;

medium high/low objectives;

an average of 6 hours training with low vision therapist*; short periods < 1 hour by themselves
- per day;,

mainly mail items, recipes, headlines in newspapers as training material.

* Training often stopped in advance due to lack of motivation and/or detericration, )
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GENERAL DISCUSSION

This thesis is based on five studies emanating from the project "Reading
skills, reading training and technology for the visually handicapped.” The studies cover
various aspects on reading rehabilitation with specific focus on elderly low vision
patients treated at fow vision clinics. This is an area where little research has been
done in Sweden and internationally.

Bascd on an interactive model of the reading process, the result of restoring reading
skills in elderly low vision patients has been evatuated in short-term and long- term perspectives,
with regard to the individual's background and requirements (medical and social status, age,
cognitive capacity, experiences, cbjectives, motivation, etc.j, technical and environmental
adaptations {prescribed optical devices, ergonomics, etc.), and training applied (methods, levels,
quality and quantity of training, etc.). The result has been related to the reading demands of
everyday life in old age and influence on life satisfaction. Finally, the ambition has been to give
some recommendations for the development of low vision regding training methods for elderly
patients, based on findings from the five studies.

Reliability of methods applied

One of the obijectives of this thesis was to document and to evaluate immediate and
long-term outcome measures with reference to the reading training provided for elderly low
vision patients at the low vision clinics (Papers I, III and IV). The basis of this evaluation was
information included in patient case sheets. This documentation gave a limited picture of factors
behind the results (background of the patients, prescription of optical reading devices, training
and achievements).

As a complement to this, the interaction between the prerequisites of the patients, the
treatment given by the low vision clinies, and the reading ability of the patients after treatment
were analyzed (patient background variables, medical background variables, treatment and
outcome variables), in order to describe variables of importance for up-coming or remaining
differences between the patients (Paper I). It should, however, be noted that the results of this
kind of interaction study, based upon a secondary analysis of previously recorded informa.ﬁon,
did not aliow for any conclusions about causal relationships. The intention was rather to discover
pattems in the collected data material, in order to identify "key varnables” that could account for
the outcome of the treatment given by the low vision clinics.
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There were considerable partial-nonreponse problems in separate cutcome variables
ith the risk that the interaction analysis that included outcome variables tended to become

‘incomplete and uncertain. To overcome this problem iwo strategies were used. An index of

: 'féading petformance was developed (Paper I), and a specific analysis file was constructed from
‘which patients with the most insufficient documentation were excluded. This file was used o
control effects of partial response-nonresponse problems and to facilitate correlation analysis.

: The accuracy of measurement and estimates varied between different variables.
-Some of the most interesting variables for evaluating reading ability were based upon subjective
‘reports. In order to evaluate the results properly, it was necessary to assess quality differences
‘between variables on which the analysis was based. Thus, a quality assessment of the variables
-was made using the following criteria: measured or cstimated variable; partial response-
onresponse; range and distribution; and maximal correlation with another variable. Treatment
variables indicated the best quality. This was not surprising, because medical and optical
-._'measurements and evaluations are a natural part of the activity of low vision clinics. Some of the
::'personal background variables had a low quality, especially "profession/education." This variable
: i.s, however, of great importance for establishing the level of ambition of reading training.
Qutcome variables were problematic from a quality perspective. The frequency of partial-
‘nonresponse problems was high. There seemed to be a lack of commeon, systematic assessment
routines at the low vision clinics when evaluating the results of both prescription of optical

; feading devices and reading training,

' There might be a substantial correlation between two variables for one range of
'values in the independent variable but lacking for ancther. Linear regression or correlation
-analysis alone does not reveal this kind of correlation. In order to further evaluate the material

:_ from the aspect of partial and nonlinear relationships between variables, logit analysis was used

- (see Paper 1). The technique gives the relationship between one or more influencing variables on
“an outcome variable as "the chance" (in fact odds) to achieve a certain result measured on the
“outcome variable. The chance (odds) for success is always related to the results of a given
defined group that serves as a reference group for the analysis. For example, for the variable
"visual acuity" the group with a visual acuity above 0.3 (6/18) will constitute the reference
category. Around each average chance a confidence interval is marked which includes 95 percent
of observations (i.e. the 2.5 percent highest and lowest values respectively will fall aside
{Myrberg & Béckman, 1993). )

The results of the logit analysis between background and treatment variables
indicated criteria utilized by the low vision clinics to decide on a specific training method or to
prescribe a certain type of device. The results of analysis between background/treatment
variables and outcome variables were interpreted as the chance (odds) for success in treatment of

different groups of patients.



60

The stratified sampling procedure with random sampling within strata for selecting
the 63 elderiy patients from the original group of 2,003 patients, to be followed up three years
aller the patients’ first visit to the low vision clinic, caused some problems (Papers I, 11T and 1V).
The dropout rate among the elderly paticnts was high (death, health and age-related problems,
etc.). A random procedure was used to replace the dropouts by new patients in order to
guarantec the best possible representativeness. Several patients had to be asked to replace one
nonparticipant, and some low vision clinics were totally short of patients. Thus, all of the
dropouts could not be replaced. Due to the high rate of dropouts, bias might have been
introduced in the results. A comparison of the results for the non-participants and the follow-up
group was made, No significant differences were indicated in core outcome indicators, and a
correction of the follow-up resulls accounting for non-participation gave only marginally
different results.

The cognitive capacity of the 63 elderly patients (Papers I1I, IV and V) was assessed
by a verbal short-term memory test (Nilsson, 1992; Nilsson et al., 1997), an opposite word test
(Emanuelsson, 1981), and self-assessment of long-term memory capacity (questions to answer).
Some problems in evaluating the results and making the propgr conclusions might arise when
tests designed for "normal-secing" persons are used. This also applies to texts (both
standardized and chosen by the patients) for checking different reading skills.

The heterogencous approach at the low vision clinics to evaluation of achieved
reading ability has been mentioned before. This might also be reflected in the interpretation of
results from follow-up tests of reading performance and from some inferviews with the 63
elderly patients. However, most interviews were carefully structured and performed by
researchers and professional interviewers.

Objective as well as subjective methods have been used in this study. Subjective
methods are rather frequent. Subjective assessments and evaluations are less reliable, which is
why some results should be treated with caution. There might be a tendency for both trainers
{low vision therapists, efc.) and trainees (patients), either to underestimale or to overestimate the
outcome of low vision reading training. Neither should the environmental factor (in which place
the reading training was carried out} be disregarded for the results.

Elderly low vision patients of today and temorrow

The sample of elderly low vision patients (median age 82 years} was both a
homogeneous and a heterogeneous group as reflected in this thesis, with regard to education,
reading-related activities, reading requirements, reading habits, motivation, and visual ability and
cognitive ability (Papers I, IIL, IV and V).

6l

The group shared many common characteristics prior to onset of the visual problem.

. They were brought up in a society with quite a different basis of valuation and attitudes

- compared to ours today. Family attitudes towards comprehensive education for children were

often negative. It was more important to get a job as early as possible in order to eamn a living

and relieve the financial burden of big families. They cxperienced a school systemn with
teaching/lcamning methods for acquiring basic reading skills that seem very strange today. The

 basis of reading material consisted of edifying literature. Reading, especially for entertainment,

- was regarded as immoral and a luxury, and stealing time from work and useful activities. The

. environment was not suitable for reading, with dark homes and lack of proper lighting (Lindén,

© 1990}. Few persons could afford to subscribe to a newspaper, and distant communication

 systems (telephone, radio/TV) had just started to be developed. The proportion of reading-related

aclivitics and demands for reading at work also remained very limited for most employees,

To add to this is the strong belief of an elderly generation that a visual problem goes

with aging, il has to be accepted, and that it might be postponed if you "save your sight" by

- avoiding to read. Reading is afso regarded as an extra strain on the eyes.

The diverging eharacteristics became more accentuated when a low vision problem

: was faced, and low vision reading rehabilitation was carried out. The patients differed, of course,

- with regard 1o age, diagnosis and visual ability, The dominating diagnosis was, as expected, age-

- related macular degeneration (AMD), and visual acuity ranged from 0.31-0.05. Different optical

- reading devices had been prescribed, the majority mounted in frames. Additional handicaps and

generat health problems were found with some patients. Type of housing, access to home service

- and information network (déily contacts, etc.) differed. Cognitive skills, important for the reading

process, varied as well as inlerest, motivation and duration. But deeply established in the heart of

hearts among the patients was the basis of valuation and attitudes described above.,

Inlight of this the outcome of restoring reading ability should be considered.

The proportion of elderly persons in Sweden (over 65 years) is rapidly increasing as
well as in many industrialized countries. There is an estimated 70 percent increase in those aged
85 years and above up to 2010 (Statistics Sweden, 1990} as mentioned before. In other words,
the aging population of the future will also be an clder one, because "the younger elderly people"
are expected to be more healthy than the generations preceding them. Since visual problems are
closely related to aging, the number of elderly low vision patients can be expected to grow, and

thus their demands for relevant service. They are future candidates for different kinds of low
* vision rehabilitation.
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What will characterize the eiderly generation facing reading difficulties due to a low
vision problem in the 2010s compared with the generation in focus of this thesis?

They will probably be more confident about getting old than is today's elderly
generation. They have been brought up in a society with improved opportunities for education
and professional training. They have experienced the turbulent and changeable labor market,
which has forced many of them to renew their education and qualifications and to take up other
occupations. They became members of the first "computer and information technology
generation," which have revolutionized reading and writing habits. Communication by reading
and writing has been a "must" in both job and private life situations to a much greater extent than
for the previous generation.

Functional, more than chronological, aspects will define old age, because those who
are old will value independent functioning first of all. Part of independent functioning is reading
and writing. In the case of a low vision problem, heavy demands for restoring reading/wnting
ability will be made upon rehabilitation providers.

"The older consumers of vision rehabilitation in the twenty-first century not only
will proliferate but will eschew negative stereotypes of vision {mpairment and demand equal
access to, and opportunities in, the workplace and communiry" (Brennan & Silverstone, 2000).

Reading training for elderly low vision patients as reflected in the study

The objectives of the reading training of elderly low vision patients at the low vision
clinics might be described in the following way: o restore reading ability by prescribing optical
devices and by training the patients in a "normal" or an altemative reading technique (eccentric
viewing, text movements, head movements or combinations) in view of the prerequisites and
demands of the patients. Did the elderly patients get this service?

The picture reflected in the study (Papers I, ITI, IV and V) is divided. The
nonuniform recording appearing in patients' charts caused problems of interpretation of the
results as well as the many subjective factors involved in the studies. Considering this, the
results, however, gave a rather clear overview and indicated different patterns and trends. Some
are commented on below.

Visual acuity detcrmined to a great extent the type, the power and the reading
distance of optical reading devices that were prescribed. It was inleresting to note from the
results, that the type of optical reading device (a fens mounted in frames or a-handheld or stand
magnifier) showed very little correlation with visual acuity, Visual acuity also affected the kind of
reading training that was offered as well as did age. A change of the way acuity is used to
prescribe optical reading devices seems to be necessary. Fluency of reading should be made the
standard. It should also be noted that elderly patienls seemed to prefer a print size 3-5 points
larger than the smallest print they were able to read after optical assessment (Paper 111).
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The elderly patients judged a proper reading distance as the most important outcome
.' of low vision reading rehabilitation (Paper IH). A strong comelation was also found between
reading distance and satisfaction with reading among elderly patients. Very close reading
distances gave less satisfied readers (Paper I'V). The interpretation is that sufficient reading
training has not been given at sensory/decoding levels (Paper 1I), and the patients have not
"automatized" their reading, and comprehension is affected. These findings underline the need
for basic low vision training.

Most patients read with a "normal® reading technique, which was surprising with
regard to the dominating diagnoses among the patients, age-related macular degeneration (AMD)
~"and glaucoma, which are diagnoses that often involve central absolute scotomas and peripheral
~'visual field defects. Information about visual field defects was very much lacking in the patients'
" charts. When visual field defects were recorded, many patients with central absolute scotomas
“were noted to read in a "normai" way, which should be impossible! Were patients with central
“absolute scotomas "hidden" among "most patients read with a normal reading technique,”
meaning that they did not get any reading training at ail? A very important component in low

" vision training is to overcome reading difficulties related to visual field defects. It was obvious
rom the study that elderly patients with central absolute scotomas in comparison with other age
- groups to a less extent got optical reading devices mounted in frames (powerful lenses), but

~ instead they were prescribed simple hand-held or stand magnifiers. What was the reason? Was
 there no time for the necessary, qualified low vision training (e.g. eccentric viewing, elc.), which
+ has shown 10 be so important for a good result (Nilsson, 1990)7 A suspicion is that both the

.j low vision therapist and the elderly AMD-patient gave up their ambitions too early, because

: qualified low vision reading training is time consuming. Might it be a more rational approach

- from the perspective of care providers to distribute a simple hand-held magnifier for reading to

- the elderly palient, give a short instruction, and leave the training to the patient?

Thus, the provision of low vision reading training for elderly patienls varied in both
quantity and quality terms between low vision clinics with regard (o elderly patients. The older
the patient, there was a tendency to offer a less ambitious training program. One possible
explanation was the priority order given by some low vision clinics to different age groups.
{Re)habilitation efforts and training were often concentrated on low viston children, students, and
professionally active persons at the expense of elderly patients. This gives rise to the question if
it is more important to restore reading ability for low vision individuals in active and productive
ages, where reading imposed by others (Paper [T} dominates, than to give qualified reading
training to elderly macular degeneration patients in order to help them to manage everyday
reading demands in the most efficient way and with the best possible optical reading devices.
Did it play a role that the majority of the elderly patients were women?



When considering the total sample of 3,200 patients documented in Phase 1 of the
project, on which this thesis is based, another interesting observation was made. A common
interpretation, including all age groups with regard to both visual acuity and achieved reading
ability after treatment, indicated a "middle group” of patients with relatively limited residual
vision, patients who did not attract proper training atlention. The group consisted of many elderly
patients with an unclear low vision identity conception. The patients had few demands for
reading but were in need of rather complicated optical reading devices in order to utilize their
residual vision. The ordinary low vision clinic resources, sufficient for groups with other
characteristics (frequent opportunitics for reading training in school, at work, etc.), were not
enough for these elderly patients. They did not match the "standardized treatment and training,"
On the other hand, the patients did not get the same resources and the same individualized
reading training as individuals with the poorest initial visual ability.

The importance of low vision reading training for maintaining reading ability was
shown in the follow-up study and the training panel and observation study (Papers I, II1, IV and
V). The reading skills of the patients who continued to use rather complicaled optical reading
devices had further improved after a period of three years. If time enough is allocated to reading
training during the initial rehabilitation phase, i.e. to help the patients to pass the first difficult
threshold, elderly patients will gain a lot in a long-term perspective, Training also remained the
most important factor for positive results of the elderly patients participating in the panel study.
Effects of fow vision reading training must also be evaluated from both quantitaiive and
qualitative aspects, e.g. a measured very low reading rate did not seem to be a problem for the
patients' satisfaction with a restored, limiled reading ability (Paper V).

The only previous study in Sweden on the effects and the value of low vision
educational training was cartied out by Ulla Nilsson (Nilsson, 1990). This study is of great
interest to this thesis. Nilsson analyzed long-term achievements of low vision rehabilitation for
295 patients with different diagnoses in terms of reading and writing ability. Nilsson also
compared the results of rehabilitation for groups of elderly patients with macular degeneration
and a very low initial visual acuity, who received systematic low vision training in the use of
prescribed optical devices and residual vision, and patients who just received a short instruction-
by the optometrist.

The results presented in this thesis confirm the main conclusion of Nilsson's
findings, i.e. visual acuity can be improved by prescribed optical devices, but the improved visual
acuity does not automatically mean improved ability to handle more demanding everyday
situations such as reading texts of different kinds. The determining factor for a successful and
lasting result (practical restoration of reading ability) is qualified, low vision reading training with
specific consideration (o elderly patients. The more the visual and reading ability is reduced,
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¢ the greater the risk to become passive. Extended educational support to elderly patients is an
effective way of avoiding this (Papers IV and V). Access or not to low vision reading training
“ could be the difference between success or failure,

. ‘Why a Three-Stage Model for low vision reading training?

A main component in all definitions of visual impairment is reading ability. The
concept covers several dimensions as shown in other parts of this thesis, A simplified meaning
of reading ability from the low vision perspective describes different optical reading devices,
~different reading techniques, and different reading situations. To become a low vision reader is a
“challenge. Regardless of the visual ability, a complicated link is introduced between the printed

- text and the low vision reader. This extra link can be either a personal optical reading device or a
necessary allemative reading technique, In comparison with the "normal-seeing” reader, the low
“ vision reader will experience a reduced reading rate, have less chance to overview the text,

- become dependent on the characteristics and limitations of the optical reading device, and active
: working with the text will be made difficult.

This thesis has adopted an interactive perspective on the reading process with

-~ consideration of both "bottom-up” and "top-down" processes. This means to apply a strategy

- for a more comprehensive reading training of low vision patients, that observes the close
nteraction between perceptual, cognitive and linguistic functions in reading,

The Three-Stage Model, introdueed in the thesis, is based on this concept and tries
0 be a theoretical as well as a practical guide for low vision reading training, The Model has
several objectives: to pay attention to the stages/levels that interact in the reading process, i.e.

' sensory, decoding and comprehension levels; to describe the most common obstacles caused by
a low vision problem, which in most cases force the patients to adopt a new reading technique; to
define training components related io each stage; to give practical guidelines for training of the
paiients; and {o facilitate evaluation of training results at different levels. The Model promotes a
training program that is built up gradually in a systematic and educational way. It helps the low
vision therapist to individualize and (o concentrate the reading training on different levels
depending on the prerequisites and demands of the patients.

Is a Model like this necessary? The answer is "yes" in consideration of the results
obtained from the study. In general (with some outstanding exceptions), elderly patients were
Just offered service related to the first stage (sensory level) and more seldom training related to
the second stage (decoding levef). The service was mainly "optical—techniéal“ with prescrption of
optical devices and a short instruction. This was a clear reduction of the Ievel of ambition that
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was fundamental when the low vision clinics originally were planned. Training related to the
third stage (comprehension level) was thus almost nonexistent. If training of developing clear
objectives and appropriate strategies [or different reading tasks is not included, the chance o
achieve an acceptable reading standard is strongly reduced, especially for patients with very
limited residual vision. Problems at the sensory level can sometimes be compensated for by
laying more emphasis on training concentrated on the comprehension level (i.e. to develop
reading expectations, etc.). The ultimate goal for low vision reading training must be
understanding of the contents of the text. Comprehension training of elderly low vision patients
is still a neglected area (Watson et al., 1991), which must be brought into focus in the future.
The results of the study also indicated that low vision clinics mainly measure the
ouicome of low vision training at the sensory level, which can be misleading (Paper III).

Evaluations are equally important at both the decoding and comprehension levels.

Outcome measures, interactions between variables and possibie predictors of long-term
outcomes

An increasing pressure is nowadays put on rehabil? {ation providers to show results
in improved functional ability or quality of life of different categories of disabled people. There
is not only an interest in creating more reliable tools fo measure the outcomes, but a demand for
accountability and for relating the results 1o cost effectiveness of the services with the growing
number of the elderly population in mind. The WHO recently introduced new concepts of
disability (impairment, activity and participation) with emphasis on the interactions of individual
and environmental variables, which will also have an impact on future measurement of outcomes
(WHO, 1999).

In rehabilitation of visually impaired people, clinical assessments and subjective
checklists have mainly been used to evaluate changes in the peoples' ability to perform functional
tasks (De I’ Aune et al., 2000). According to Crew & Long (1997) the evaluation of rehabilitation
programs may include both objective measures of performance and subjective measures of
personal satisfaction. One of the most valid determinants of the worth of a rehabilitation program
and its outcomes may be subjective evaluations by the participating individuals. However,
subjective evaluations are not enough. Espectally, the present generation of elderly patients have
a tendency to be too uncritical and too grateful for any given services. Thus, objective measures
(e.g. evaluations of whether goals set for the overall rehabilitation program or specific areas were
reached) must be used as well. The purpose of the service provided is reflected in goals, and
goals will have a heuristic value as an outcome measure (Crew & Long, 1697),
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The present study tried to measure the outcomes of restoring reading ability for
 elderly patients as well as identifying factors that had an impact on the results both as a separate

: factor or in interaction with other factors. Outcome variables (combined into an index of reading
* performance, see Paper 1) were correlated with patient background variables, medical background
* variables, and treatment variables.

' The background variable, "socioeconomic status," was substantially correlated to the
- index of reading performance. This means that patients with a higher education or a former

- profession, including much reading, atiained a better reading ability after treatment and training

'. (Papers I and V). Diagnoses did not correlate much with treatment variables, while visual acuity

© showed a relatively high correlation with all treatment variables. Year of birth and "aclive ages

. status” were significant for prescribing a more complicated reading device, such as a CCTV, Le.

. elderly patients had fewer chances. The chance (odds) for the oldest patients (over 85 years) to

. be prescribed a CCTV for reading was found to be 3 to 100 compared with the age group 10-19
. years. Visual ability (near visual acuity and the smallest print size to be read after optical

: assessment) seemed to be the strongest determinant for a good reading performance with optical
. devices. Visual acuity was also a good predictor of outcome as measured by the index of reading
performance. The chance (odds) for elderly patients with the poorest visual acuity {0.05 or
below) to develop proficient reading was found to be 1 to 5 compared with elderly patients with a
visual acuity of 0,31 and above. An alternative reading technique improved the chance (odds) for
elderly patients to reach an acceptable reading ability both for patients with a visual acuity of
0.06-0.1, and for patients with a visual acuity of 0.05 and below. Thus, elderly patients with the
poorest vision benefit particularly from adopting an altemative reading technique, and more
patients should be given this opportunity.

The main factors for indicating a satisfactory result or not of low vision reading
training seemed to be visual acuity, visual field defects, the presence of additional disabilities, and
age and cognitive capacity with specific reference to elderly patients.

Short-term and long-term outcome measures of reading skills at sensory, decoding
and comprehension levels were discussed in the follow-up study (Papers [ and III). Patients' '
charts from the first Jow vision clinic documentaticn gave reliable objective outcome measures at
the sensory level and subjective estimates at the decoding level immediately after training.
However, the documentation on the functional use of reading skills was insuflicient and
incomplete. The main reason for this was the heterogeneous recording routines at the low vision
clinics, which have been mentioned before. The low correlations between short-term and long-
term outcomes showed that the data in the patients' charts had a rather limited value as an
indicator of the low vision rehabilitation results. The only variable with predictive value to the
performance of elderly patients in a three-year perspective was the smallest print to be read after

optical assessment to the number of reading errors.

|
|
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The interaction of aging and cognitive skills in elderly patients was also in focus in
the follow-up study (Paper III). The Betula Project at the University of Umc8 (Nilsson et al.,
1997) was used as a reference basis for evaluating cognitive skills of the elderly patients. This
10-year ongoing cohort longitudinal study on aging, memory, health, and dementia has shown a
continuous age-related degeneration mainly in episodic memory tasks but not in semantic
memory tasks, Culturally-related cognitive capacily, such as vocabulary and general knowledge,
remains surprisingly unaffected at an advanced age. The present study did not find any
systematic relationships between age and selected variables at the sensory level, such as reading
distance and print size. However, skills at the decoding and comprehension levels seemed to be
more age-related with the clearest indications for measured cognitive skills. Consequences of
aging were more obvious above the age of 75 years. The older the patient, the more flexible the
Tow vision reading program should be. Flexibility means, for instance, to find out at which
level(s) (sensory, decoding and comprehension) the elderly patient will benefit most from the
training. Concentration of the training on cognitive skills might to a certain extent compensate
for difficulties at sensory/decoding levels for some patients. Extra support is very important, and
it could also be seriously discussed if training in the patient's fargiliar environment (at home)
would be a better approach for strengthening the long-term lasting outcome of low vision
reading rehabilitation.

Finally, some comments are made on indicaters for success in low vision reading
rehabilitation and the possibility to identify reliable predictors of long-term outcomes,

Barraga (1976) discerned eight vaniables which determine effectiveness and success
in the use of low vision for adults in the following priority order:

1. Motivation to use vision

2. Intelligence and thinking ability

3. Personality, self-concept, and attitudes about self and the world
4. Age at onset and age at which rehabilitation begins

5. Type and degree of correction or optical aids possible

6. Nature of defect or disease

7. Family structure, needs, desires, and attitudes

8. Past experiences.

An attempt was made to relale Barraga's variables to the overall outcome of reading
rehabilitation of elderly low vision patients, described in this study. Varable 1 showed to be a
strong indicator of positive oufcome, especially in combination with clear training objectives
based on the patient's interests. Variable 2 did not indicate any greater influence except from
what could be expected from an average elderly population, i.e. reduced cognitive capacity due
to aging. Variable 3 was an important indicator. There was a tendency among the patients either
0 underestimate or overestimate their ability, depending on previous reading and writing
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‘experience, demands and expectations. Variable 4 as well as variable 5 were very influential on i
."'reading ability after the completed low vision reading rehabilitation and prescription of reading |
[

optical devices at the low vision clinics. Variable 6 was not an important indicator for achieving

‘reading ability, while variables 7 and 8 were both influential for the results.

From the review of the research literature on factors that have an impact on low

“vision reading, it is obvious that researchers so far have difficulty in identifying reliable and
“yseful predictors of long-term outcomes of low vision reading rehabilitation. Ocular factors, text
‘factors and nonvisual factors all play important roles as separate variables or in interaction
‘(Legge, 1991). But how do they really interact? Despite the refatively stable results for the
“patients over a three-year period in this study, the relation of optical indicators to functional
“measures of outcome would be insignificant. Mere technical-optical indicators seem to be
::-.misleading. [t is necessary but not enough for a lasting effect to manage the smatlest print with

' the prescribed optical reading device. The training in functional reading is an important

complement, and an elderly patient must get that educational service and not be left alone with the

‘training. The results of the study seem to support Legge's idea, that reliable clinical predictors
‘would be found in an interaction of visual deficits and cognitive capacity. When outcomes are

.measured al the sensory level, visual deficits seem to be the crucial indicator, and cognitive

capacity seems Lo be the crucial factor when outcomes are measured at the comprehension level.

Is restored reading ability a good contributor to retained or improved quality of life at

an advanced age? The intensive and extended training approach.

A main goal of rehabilitation outcome is "io determine whether a person's function
has increased and quality of life has improved as a result of intervention” (Crew & Long, 1597,
p. 130). In a study of elderly people, a comparison was made between scores on quality-of-life
indices for people whose vision was restored by sensory aids and the scores for people with
uncorrected visual impairment (Appolonio et al., 1996). The researchers found that the use of
sensory aids was related to higher mood levels, more satisfying social relationships, and
improved performance of daily living skills. A positive correlation between independence in
performing activities of daily living and self-esteem in visually impaired persons was studied by
Beach et al. (1995). Persons with high self-esteem judged these daily living skills as less
important and less difficult than did persons with low self-esieem. Independence seem to be an
important predictor of self-esteem for persons with visual impairment. How did the elderly
patients involved in this study cope with the restoration of their reading ability?

It was encouraging to record reading habits maintained by patients three years after
the first visit to low vision clinics (Paper IV). Many patients were very involved in reading-
related activities (daily newspaper reading, mail received, etc.). Correlation analyses of selected
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reading skills and quality of life indicators provided interesting information. Reading skills were
found to be important for keeping up reading and other activities. A good reading rate promoted
more frequent newspaper reading. Patients with thc best reading skills were the most active
radio/TV listeners/viewers. Subjeclive opinions on reading skills were strongly correlated with
satisfaction of the real situation, i.e. the more deviations from "normal” reading the more
dissatisfied patients. This is a further confirmation of the need for low vision reading training.

Elderly low vision patients usually mention three things related to reading, when
asked about what they expect from low vision reading rehabilitation (Myrberg & Biickman,
1993). They would like to check the newspaper (local news, family news, the radio/TV program
schedule). They would like to keep themselves informed as to everyday reading routines (official
and private mail, texts on food packages, instructions on medicine bottles, etc.). They would like
to watch TV. If these demands are related to the Functional flight of stairs for areas of reading
(Papers II and V), it means that the low vision training should be designed for the patients, at
least, to manage reading at the first and second steps of the flight of stairs (ADL-training and
Reading for information). This is an absolute minimal level of training for successful outcomes
of low vision reading rehabilitation for the target group, and it cannot be achieved through mere
distribution of optical reading devices. If elderly patients obtain access to the necessary, qualified
training, the restored reading ability will be a clear contributor (o an independent and active life as
well as a promoter of retained or improved quality of life.

This conclusion is further supported by results of the training and observation panel
study (Paper V). Low vision reading training, different in both quantitative (i.e. extended
training and follow-up periods) and qualitative terms (i.e. systematic training, demands on the
patients, short-term and fong-term objectives, reading strategies, etc.) from the normal Iow vision
clinic standard, was given to twelve elderly patients. Though the study was limited with regard to
the number of participants, and hence conclusions must be made with caution, the results were
very posilive, and the study gave valuable experiences and indjcations to be considered when
planning low vision reading training programs for elderly patients.

A comprehensive background documentation of the patients (background and
process variables) was shown to be very useful for the interaction between the trainer and the
patient. Selection of proper training material based on the interests and motivation of the patients
(very important for the resulis!) was facilitated as well as the making of the reading training
contract. The contract had a positive impact on the procedure and performance throughout the
period (average quantity of training per patient = 9.2 hours). The contract provided a good help
for keeping objectives, frequency of training, training technique and the training level agreed
upon, and was shown to be an effective tool for both partial evaluations and the final evaluation
(outcome variables). The patient's influence on the training was also guaranteed by the contract.
Diary keeping by the patients was an extra valuable evaluation instrument.
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Variables with less or hardly any influence on the results were visual ability,

_prescribed reading optical devices, former profession, and surprisingly, age. Many patients had
_been prescribed a CCTV. For some patients this was the only reading tool, but for other patients
* 1 CCTV became a supplement to another way of reading or reading medium (Lund & Watson,

. 1697). Cognitive capacity and the paticnt's information network played a certain role. The

* strongest indicator of success was cxtended training supplemented by clcar training objectives

based on the patient's interests and motivation, Nine patients "climbed" the flight of stairs above

 the first two steps. The most striking result of the panel study, however, is the influence the
' extended training had on independence and satisfaction with life. The level at which elderly

patients defined satisfaction is worth noting, An achieved reading rate of 36 wpm, an increased
reading duration by five minutes, the ability to read short columns in newspapers, and
independence of external readers for checking the daily mail resulted in this statement from a
77 year-old patient: "Very satisfied. It is fantastic to be independent again." The conclusion is -
that criteria of acceptable reading rehabilitation results must be set differently for different

' categories of patients. This means a low vision service provider with time enough, empathy and

personal interest in the unique situation of each elderly patient, and not only evaluating the
outcome of low vision rehabilitation from purely technical measures.
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SUMMARY, RECOMMENDATIONS AND CONCLUDING REMARKS

Main general findings:

* Prescription of optical reading devices must always be accompanied by strong educational
support, i.e. systematic Jow vision reading training in order to restore maximal reading ability.
This is especially important for elderly patients with the most reduced visual ability.

* Elderly low vision patients were both a homogeneous and a heterogeneous group as reflected
in the thesis (Papers [, III, IV and V).

* Visual acuity was the strongest determinant of reading achievements with optical devices and
a good predictor of cutcome as measured by the reading performance index (Paper I).

* The three-year follow-up study indicated a polarization of reading proficiency, i.e. a reduced
number of patients who used optical devices as reading media, but improved reading skills for
patients who adhered to optical devices (Paper [).

* Alterations in reading ability of patients in a three-year perspective did not seem to be related
primanly to changes in visual ability. Other factors, especially aging and its consequences, were
more influential {Papers I and III).

* Results seem to suppart the theory of other researchers, that gredictors of successful outcome
of low vision reading rehabilitation are o be found in interactivé effects of cognitive capacity and
visual deficits (Papers 1 and I1I).

* A Three-Stage Model was introduced to emphasize low vision reading training at ail levels of
reading skills: sensory, decoding and comprehension (Paper II).

* There was a tendency at low vision clinics to measure outcome only at the sensory level, which
might be misleading and not enough (Papers I, II and I1T).

* More atlention should be paid to patients' cognitive capacity, and comprehension training
should be part of low vision training for elderly patients (Papers ITI and V).

* Patients with the best reading skills were the most active media consumers (Paper IV).

* Low vision affected elderly patients differently compared with other ages. The more the
visual/reading ability was reduced, the greater the risk to become passive (Paper IV).

* Access 1o individualized, qualified training resulting in restored reading ability was a clear
contributor to an independent and active life as well as a promoter of retained or improved
quality of life (Papers IV and V).

* Even a limited and modest progress could make the difference between "dependence/
dissatisfaction" and "independence/satisfaction" (Papers IV and V).

* Training in combination with clear objectives related to the patients' interest, and high
motivation showed to be main indicators of a pasitive outcome (Paper V).

* Criteria of acceptable results should be different for different categories of patients. Low
E}e)adlng rates did not seem (o be an obstacle for patients' appreciation of the outcome of training
aper V).
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Resuits must be judged with reference to the demands and interests of the patients.

' For example, it is a grealer problem for a student or a professionally active person with low
yision to have a low reading rate compared with an efderly low vision person. The student and

. the professionally active person need more developed reading skills {o master studies or a

- reading-relaied job. On the other hand, it is much more important to the elderly person whe lives
- alone to manage reading for information and orientation. Systematic low vision reading training
is needed for all of them.

A low vision reading training program, designed for elderly patients, must be flexible
with the specific situation of the individual in focus. A reading training program must consider

 all the factors that influence on the reading capability of an elderly low vision person, i.c.
~ individual factors (age and cognitive capacity, type and severity of the low vision problem and
- expected impact on reading, the possibility to adjust to a proper reading optical device and

alternative reading techniques, reading needs and objectives), environmental factors (reading
surroundings, reading needs and demands), and the interaction between the individual and

environmental factors. The four main components to be included in a low vision reading training

- program for elderly patients should be: documentation/description of the initial reading ability

and reading habits; reading ability demands and objectives of the training approved by both the
trainer and the patient; training exercises, systematically built up with increasing demands and
with concentration on (the) reading skill level(s) from which the patient benefits most; follow-up
and a joint evaluation. The training should be based on everyday reading situations and help the
patients to develop strategies for functional reading. For many elderly patients this means to find
and read certain pages in the newspaper (family news, radio/TV schedules, articles on local news,
etc.), and to read instructions, limetables, telephone books and texts related to practical tasks
(cooking, planning visits, etc.). The basis for designing the reading training program described

above is to be found in Papers Il and V.

The longitudinal study, on which this thesis is based, not only studied the cutcome
of low vision rehabilitation of elderly patients, but also tried to identify predictors of successful
outcomes. The results seemed to agree with Legge's (1991) theory that clinical predictors are to
be found in interactive effects of cognitive capacity and visual deficits. At which reading skill
levels the outcomes were measured also played a role. A review of the present research literature
indicated comparatively few studies on predictors of successful rehabilitation for people with
visual impairment. Longitudinal studies were also rare. Research on measuring short and long-
lerm outcomes of low vision (reading) rehabilitation as well as defining predictors of a
successful rehabilitation must be given high priority in [uture research. This is further underlined
by Horowitz (2000) who summarizes the research needs by saying: "To identify factors that are
most significant in influencing outcomes, we need instead to include measures that capture the
broad range of psychological and social resources that the individual brings to both the
experience of the vision impairment and the rehabilitation setting" (p. 1129).
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A number of recent projects can be expected to contribute 1o increased knowledge in
this field. De I’ Aune et al. (2000) reports from an ongoing three-year large-scale national
rescarch project on the rehabilitation of adults with visual impairment in the United States,
involving around 3,600 visually impaired veterans who are expecied to participate in
rehabilitation programs during these three years. Long et al. (2000) describes the development
and initial implementation of a self-report outcomes measurement instrument, also tested with
visually impaired veterans, the Fimba project (FIMBA = The Functional Independence Measure
for Blind Adults). One clear pattern in the self-report instrument data is that the greatest gains in
frequency, ease and satisfaction (the three dimensions for obtaining data) appeared to be in
activities associated with the use of low vision, such as reading and writing.

Three other projects with regard to outcome assessments in vision rehabilitation
should be mentioned: Babeock et al. (2000) on geriatric training outcome assessiments, Grow

(2000) on experiences from New Zealand, and Horowitz, et al. (2000) on psychosocial and
functional outcomes.

Finally, one of the cornerstones in providing low vision rehabilitation in Sweden in
the future must be access to equal opportunities of services all qyer the country. To achieve this,
it is necessary to have the same priority rules when facing the increasing number of elderly low
vision patients. This is not the situation today. In a wider perspective, it is a question of ethics,
demands for justice, equality, and economical implications (cost effectiveness). The low vision
clderly patient should have the same rights to a qualified rehabilitation as patients in active ages.
The guiding principles when planning services should be the newly adopted international
classification of impairment, activity and participation (WHO, 1999) and the UN Standard Rules
(United Nations, 1994). Human dignity, autonomy and integrity are keywords in the future
planning of low vision rehabilitation services, regardless of age.
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