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Low Vision Aids: The Effectiveness of
Low Vision Rehabilitation

Az Gorenlere Yardim Cihazlar:
Gorsel Rehabilitasyonun Etkinliginin
Degerlendirilmesi

ABSTRACT Opbjective: To evaluate the efficaciousness and cost effectiveness of low vision aids
(LVAs) for low vision rehabilitation. Material and Methods: The study included 100 patients that
were examined at our LVA clinic. The patients were administered a phone-based questionnaire in
order to collect data on the most commonly used type of LVA, the frequency and duration of LVA
use, and benefit derived from LVA use. Each patient’s sex, age, diagnosis, visual acuity before and
after LVA use, and type of LVA prescribed were obtained from the clinical records. Results: The age
range of the 100 patients (43 females and 57 males) was 12-97 years. Twenty five percent of the pa-
tients reported that they never took their prescribed LVA, and 29% of the patients reported that
they took an LVA, but never used it. Among 46% of all patients who took and used their LVA, 30%
were satisfied with the results. Forty of 46 patients who used the prescribed LVA recommended low
vision rehabilitation to others. Conclusion: Twenty five percent of the prescribed LVAs were not
taken by the patients, and 38.5% of the LV As taken were never used. The treatment success and sat-
isfaction rates were 46% and 65%, respectively. As such, we think that in order to improve the
quality and effectiveness of low vision rehabilitation, additional patient follow-up and training in
the use of LVAs must be provided by clinicians.
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OZET Amag: Az gorenlere yardim cihazlari ile yapilan gorsel rehabilitasyonun basarisi ve etkin-
ligini degerlendirmek, ve bu basarinin diisitk gorenlerin rehabilitasyonu i¢in harcanan emek ve para
ile uyumunu ortaya koymak. Gereg ve Yontemler: Klinigimiz Az Gérenlere Yardim birimince az go-
renlere yardim cihazlar kullanmasina gerek goriilen olgulardan 100’tine telefon ile ulagilarak bir
anket yapildi. Bu anket ile, regetelendirilen az gorenlere yardim cihazlarinin kullanilma orani ve
sikl1g1, hangi durumlarda kullanildigy, yagam kalitesine etkisi, beklentileri kargilama orami sorgulandi.
Bu cihazlarin kullanimina etki eden faktorleri arastirmak amaci ile olgulara ait yas, cinsiyet, kul-
landiklari cihaz tipi ile rehabilitasyon 6ncesi ve sonrasi uzak ve yakin gorme keskinlikleri not edildi.
Bulgular: Anket 12 ile 97 yaglar arasinda 100 olguya (43 kadin, 57 erkek) uygulandi. Yiiz olgudan
25’inin (%25) regete edilen cihazi almadigi, 29’unun (%29) ise almasina ragmen kullanmadig1 6gre-
nildi. Az gorenlere yardim cihazlarim diizenli kullandi: saptanan 46 olgudan %30’u elde edilen so-
nugtan memnun olduklarini belirttiler. Regete edilen cihazi alan 46 hastanin %86,9'u, diger hastalara
bu cihazlar tavsiye etmekteydi. Sonug: Regete edilen cihazlarin %25’inin alinmadig, %38,5 oraninda
ise cihazin alinmasina ragmen kullanilmadig: saptandi. Bagar1 ve memnuniyet oranlar: sirasiyla %46
ve %65 idi. Sonug olarak, az gérme rehabilitasyonunun kalitesi ve etkinliginin arttirilmas: igin, az gé-
renlere yardim cihazlarinin kullamiminda hastanin egitimi ve diizenli takibi 6nemlidir.

Anahtar Kelimeler: Gérme, diisiik; odyoviziiel araglar; hasta memnuniyeti; rehabilitasyon
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isual impairment, low vision, and partial sight are synonyms for re-
duced visual acuity, which even with the best optical correction
provided via regular lenses still results in visual performance on
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standardized clinical tests which is less than that
expected for a patient of that age. Regular lenses in
this context include required distance refractive
corrections and reading addition up to +4.00 DS.!
Visual impairment can be used to classify low vi-
sion and to set a threshold visual standard that is
considered normal, with any value below repre-
senting low vision; however, as far as patients are
concerned, they are more likely to understand
their visual difficulties in functional or dis/ability
terms, complaining of an inability to perform
everyday tasks. The problem is that it is extremely
difficult to quantify such problems, or to relate
them to a particular level of visual acuity. Func-
tionally, partial sight is defined as substantially and
permanently impaired vision caused by congenital
defect, illness, or injury. !

The population is aging and there is a strong
association between age and visual impairment due
to largely untreatable ocular conditions. It was re-
ported that low vision occurs in 10.3% of those
aged >75 years, and that the risk of low vision in-
creases rapidly with age, affecting 30% of those
aged >90 years.”? The demand for low vision reha-
bilitation is increasing along with the age of the
population.?

Optical devices have long been used to aug-
ment both normal and subnormal vision.* Treat-
ment should aim to use vision enhancement to
make the best and most comfortable use of what-
ever vision remains, employing low vision aids
(LVAs). Patients must be convinced that using
their eyes will not hasten the deterioration of their
vision and that visual tasks that cause eye fatigue
do not cause permanent damage.! LVAs increase
magnification at the expense of decreasing both the
field of view and reading speed. Considerable man-
ual dexterity and motivation are required by pa-
tients in order to gain the maximum benefit from
LVAs*

Low vision rehabilitation is associated with an
increase in functional status and improved vision.
These positive changes are associated with personal
and social benefits, including increased autonomy
and enhanced quality of life. It has been reported
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that there is a negative correlation between the
ability to perform routine daily activities and the
severity of depression. As an individual becomes
more independent and is able to better perform
routine daily activities, the severity of depression

decreases.!>”

As the population of low vision patients con-
tinues to grow, patient satisfaction with the service
provided and the number of individuals that use
LVAs should be evaluated. Because low vision pa-
tients have the perception that their functional sta-
tus and quality of life are markedly impaired,
questionnaires may be useful for determining the
treatment outcome of low vision services.’ It is nec-
essary to determine the effectiveness of low vision
rehabilitation, the treatment success rate, and ben-
efits gained, as well as the cost effectiveness of
LVAs. In addition, every low vision clinic must
have specific feedback about the effectiveness of
their services. Numerous studies that aimed to
measure the effectiveness of such clinical services
reported treatment success rates ranging from 23%
to 100%.368° This wide range is due largely to dif-
ferences in the criteria for success. Nilsson and
Nilsson define success as, “when the patient finds
an aid beneficial and uses it to solve one or more
visual problems,” which is the definition of treat-
ment success used in the present study, that aimed
to evaluate the efficaciousness and cost effective-
ness of LVAs for low vision rehabilitation.'

I MATERIAL AND METHODS

We enrolled 179 low vision patients that were seen
at our LVA clinic between 2001 and 2008. Patients
that were referred by various ophthalmologists
were fully examined by an LVA expert during their
first visit, and the use of LVAs were subsequently
demonstrated to each patient, including supervi-
sion on use of the devices for 1 to 2 hours. Patients
were lent an LVA for home practice, if they
thought to get benefit from the aid and their visual
function were significantly improved. They were
advised to return to the clinic if they wanted addi-
tional training. Patients were followed-up until
their needs were optimally satisfied.
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The patients were contacted on the telephone
3 months after their examination and asked to
complete a questionnaire on the phone; 100 pa-
tients agreed to answer the questionnaire. The
questionnaire included multiple choice, close-
ended, and open-ended questions (Table 1). All
questionnaires were administered by the same re-
searcher. Subjective treatment success was deter-
mined by asking the patients to what extent (if any)
they benefited from coming to the LVA clinic.

Each patient’s sex, age, diagnosis, and visual
acuity before and after LVA use were noted. The
types of LVA prescribed were also obtained from
our clinical records. Since certain congenital de-
fects or illnesses related to low vision are seen more
frequently in certain age groups, we classified the
causes of visual impairment for each age group.
Moreover, we compared these age groups accord-
ing to their LVA use rate and satisfaction, as the pa-
tients above the age of 65 are reported to attend an
LVA clinic more often.

SPSS v.15 for Windows was used for statisti-
cal analysis. Data were analyzed using the Mann-
Whitney U, chi square, and Fisher’s exact tests. The
level of statistical significance was set at p < 0.05.

Each participant was informed about the study
during the telephone call.

I RESULTS

Initially the medical records of 179 patients were
identified. Due to lack of participants’ interest and

TABLE 1: The questionnaire items.

1) Have you received your prescribed LVA?  Yes/No
2) Have you used the LVA? ~ Yes/No
3) How often have you been using the LVA?
Rarely/Sometimes/Often/Frequently
4) During what kind of tasks have you been using your LVA more often?
(reading newspaper headlines/large print books/ordinary books/
bank statements/bills/price tags, identifying money,
watching television, etc.)
5) How was your life quality affected after having received your LVA?
Better/No difference/Worse
6) What have you been thinking about the service?
Very bad/Bad/No opinion/Good/Very good
7) Did you feel that you got benefit of the LVA?
Yes/No
8) Do you recommended low vision rehabilitation to other people?
Yes/No

refusal, the researcher’s inability of contact or the
loss of follow-up, in total, only 100 (55.9%) of 179
patients completed the questionnaire on the phone.
Median age of the 100 patients included in the
study [43 females (43%) and 57 males (57%)] was
70 years (range: 12-97 years) (Table 2). Visual acu-
ity ranged from Counting Fingers (CF) from 10 cm
to 0.6 (median: 0.15) for distance vision, and from
0.1 to 0.8 (median: 0.2) for near vision, based on
Snellen acuity charts.

Evaluation of the questionnaires showed that
only 46% (n=46) of the patients took and used their
prescribed LVA, whereas 25% (n=25) of the pa-

TABLE 2: The causes of visual impairment in each age group.
Age Groups (n=100)
Diagnosis 0-29 years 30-49 years 50-65 years >65 years n
ARMD 17 44 61
Hereditary dystrophies (retinitis pigmentosa, 2 9 5 1 17
rod-cone, Stardgardt, Sorsby, albinism)
Optic atrophy 2 4 2 1 9
Chorioretinal diseases 2 4 6
(atrophy, chorioretinitis scar, degenerative myopia)
Maculopathy (diabetic, chronic CME, hole) 2 1 2 5
Ambliopia 1 1 2
Total: 5 16 27 52 100
ARMD: Age-related macular degeneration; CME: Cystoid macular edema.
Turkiye Klinikleri ] Med Sci 2013;33(4) 983
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tients reported that they never took their LVA, and
29% (n=29) reported that despite taking the device,
they never used it. The patients that never took
their prescribed LVA (n=25) reported that they did
not think the LVA would help to improve their vi-
sion. The patients who took an LVA, but never
used it (n=29, 29%) reported that LVAs were not
practical to use and did not meet their needs.

Of the LV As prescribed, 3 (3%) were for dis-
tance vision only, whereas 68 (68%) were for near
vision only. Twenty nine patients (29%) used LVAs
for both near and distance vision. Among the aids
for near vision, 43 were spherical lens additions
greater than +4.00 diopters. The other LVA types
prescribed were spectacle-mounted magnifiers,
Galilean and Keplerian system monocular/binocu-
lar telescopes, and hand held magnifiers.

Age was a risk factor for not using an LVA.
Among the 75 patients who took an LVA, the me-
dian age of the patients who used the aid (66 years;
range: 12-83 years) was lower than who did not use
the it (median age: 72; range: 37-97 years) (p =
0.017). In total, 8 (21%) of 38 patients aged <65
years did not took their LVA. Of the 30 patients
aged <65 years that took their LVA, 22 (73%) used
the aid. In contrast, 17 (27%) of the 62 patients
aged >65 years never took the aid, and only 21
(47%) of the 45 patients that took the aid used it
(Figure 1).

Among 75 patients that took their prescribed
LVA, there was not a statistically significant rela-
tionship between use of the aid and visual acuity
(p= 0.765). Median visual acuity in the patients
who used an LVA (range: CF from 10 cm-0.5) and
did not use an LVA (range: CF from 50 cm-0.6) was
0.15. Among 30 female patients who took their
LVA, 18 (60%) used the aid, whereas of the 45 male
patients who took their LVA, 28 (62.2%) used the
device. There was not a statistically significant re-
lationship between gender and use of a prescribed
LVA (p=1.00).

Among 75 patients who took their prescribed
LVA, 51.2% were diagnosed with age-related mac-
ular degeneration (ARMD), 60% were diagnosed
with maculopathy, 63.3% were diagnosed with
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FIGURE 1: The distribution of patients who used their prescribed low vision
aids according to their age group.

TABLE 3: The frequency of low vision aid use.
Frequency n %
Very often 19 4.3
Often 10 217
Sometimes 12 26.0
Rarely 5 11.0
Total 46 100.0

optic atrophy, 66.7% were diagnosed with heredi-
tary dystrophies, 100% were diagnosed with chori-
oretinal diseases, and 100% were diagnosed with
amblyopia used their LVA. There was not a statis-
tically significant difference in the rate of LVA use
according to diagnosis. Although the smallest use
rate was seen in ARMD patients, we did not find
any statistically significant relationship between
the use rate and the diagnosis (p= 0.226). The fre-
quency of LVA use was a good indicator of the per-
ceived benefit gained from the use of the aid (Table
3).

Reading the newspaper was the most com-
mon activity (n= 36, 78.3%) for which an LVA
was used. Furthermore, 87.1% (n= 40) of the pa-
tients used an LVA for reading-related tasks, ver-
sus 10.8% (n=5) for watching television, and 2.1%
(n=1) for sewing. Of the 46 patients who used an
LVA, 56.5% (n= 26) reported an improvement in
their quality of life, 41.3% (n= 19) reported no
change, and 2.1% (n=1) reported a decline. Patient
perception of the benefit from the LVA was very
good in 23.9% (n=11), good in 41.3% (n=19), and
poor in 6.5% (n= 3), whereas 13 patients (28.3%)
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had no opinion.

When we evaluated 46 patients who used
their prescribed LVA as a subgroup, 30 of them
(65%) reported satisfaction with the device. On the
other hand, 86.9% (n= 40) of the 46 patients who
used the LVA reported that they would recom-
mend low vision rehabilitation to others, whereas
13.1% (n= 6) reported that they would not.

I DISCUSSION

The major concern with regard to low vision pa-
tients is making use of residual vision. Low vision
services, including assessment of vision and patient
needs, provision of LVAs and training lead to im-
proved visual function.’ A study that included 185
visually impaired patients reported that 77% of the
patients benefited from an LVA prescription.” An-
other study reported that 54.8% of patients effec-
tively used optical aids.® Based on a large number of
surveys carried out in several countries over the
last 30 years, it is clear that the prescription of
LVAs cannot result in a 100% success rate. Despite
clinicians’ best efforts, not all patients can be
helped. Research on selected patient groups sug-
gests that long-term benefit is gained by 60-80% of
patients that use an LVA.%? One must consider the
positive and negative factors associated with the
use or non-use of LVAs, including level of visual
acuity, visual demands, advanced age, sociocultural
variables and lack of interest in reading.

Although distance visual acuity is not always a
reliable predictor of visual function, it was reported
that patients with moderate visual loss are more
likely to be helped by LVAs.3!! On the other hand,
there was not a strong association between dis-
tance/near visual acuity and the LVA use rate in
the present study. Inability to read is the primary
complaint in patients with impaired vision.!? Based
on a survey, Shuttleworth et al. reported that the
most frequent tasks performed with LVAs were
reading correspondence (83%), mainly reading
newspapers, magazines, or books (73%) and writ-
ing (39%), which is similar to the present study’s
findings that 78.3% of LVAs were used principally
for reading newspapers and 85% were used for all

Turkiye Klinikleri ] Med Sci 2013;33(4)

reading-related tasks."® Margrain reported that fol-
lowing low vision assessment and provision of a
suitable LVA, reading ability improved in 88% of
168 new patients." In another study of 530 cases
with ARMD, 94% of patients were able to read
after obtaining LVAs, but it is clear that satisfying
acuity does not guarantee efficient reading in prac-
tical life.'* Leat et al. reported that although 75%
of the patients surveyed could read 1M (approxi-
mately newsprint size) print in the clinic, only 35%
reported that they could read normal print at
home, which indicated that patients that can “see
to read” do not necessarily read regularly at home.?

It is well known that visual acuity is not a good
measure of patient’s satisfaction with low vision re-
habilitation. Steinberg et al. reported that there is
no correlation between visual acuity and satisfac-
tion."> What is required is to show that visual im-
provement produces a proportional increase in
functional status and quality of life. As well as func-
tional ability, quality of life is also indicative of the
emotional impact that poor vision has on patients’
perceptions of well-being.! It was reported that in
addition to increasing in severity of depressive
symptoms and social isolation, visual impairment
also negatively effects cognitive functions and self-
confidence; as a result, hospitalization and referral

to emergency services increase.'®!”

Another factor associated with LVA use is age;
elderly patients are more likely to have slow reac-
tions, general health problems, and restricted ma-
nipulative skills { all of which can impede the use
of LVAs. Additionally, lack of sufficient motiva-
tion, which is essential for the success of low vision
rehabilitation, is more common in elderly patients.
It could be depressive for those, who are previously
normal sighted and not young enough to be
adapted for the new situation. Mcllwaine et al. re-
ported that patients aged <65 years are more likely
to use LVAs compared to those aged >65 years,
though the difference was not significant.* The
present findings also indicate that advanced age is
a poor prognostic factor for use of LVAs.

A survey study conducted by the Glaskow Eye
Infirmary reported that 33% of patients never used
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their LVAs.* Humpry and Thompson noted that
among the 72% of patients that were provided with
a spectacle mounted LVA, only 23% reported that it
was useful at home.® To examine the association be-
tween training and treatment success, Shuttleworth
et al. administered the patient satisfaction question-
naire used by Mcllwaine et al. to the patients at a
low vision clinic in which training was an integral
part of the service.*!* In total, 92% of patients re-
ported that the service was sufficient to meet their
needs, which is higher than the 55% of patients in
the original survey study.!® As Nilsson and Nilsson
reported, improvement in distance and near visual
acuity obtained with aids cannot be translated di-
rectly into improvements in visual performance in
daily life; training is necessary.'® We think that low
vision clinics must provide training, and motivate
patients to use LV As, which requires additional time
and skilled staff. If visual rehabilitation is to be suc-
cessful, patients must accept the diagnosis of visual
impairment and use their prescribed LVA in public,
as necessary. Better psychological status and moti-
vation at the time of rehabilitation has been shown
to be associated with better outcome.”

There are significant negative individual, pub-
lic health, and community consequences of re-

duced vision, including an increase in the cost of
education, reduction in personal income, and loss
of productivity of those that care for or assist the
visually impaired.' In addition, a high percentage
(in our study: 38.5%) of LV As that are provided via
government health insurance are neither used nor
returned, and they account for an unnecessary eco-
nomic loss. We think the present findings may
help to clarify and facilitate the work of physicians
for prescribing optimally effective optical aids and
improving the quality and effectiveness of low vi-
sion rehabilitation via additional patient follow-
up and training in the use of LVAs.

The main limitation of the study is that, we did
not evaluate the patients who refused to participate
in the study. Therefore, there could be selection bias,
since we cannot rule out the probability that elderly
or dissatisfied patients declined to participate.

In conclusion, an increase in the awareness of
visual deficit and its effects are needed, together
with efforts to improve the treatment of visually
impaired patients via the provision of quality in-
formation and support, improved rehabilitation fa-
cilities, and long-term evaluation of interventions
based on measures of quality of life, patient satis-
faction and psychological well being, and vision.
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