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Abstract
Purpose:  To describe the clinical characteristics, visual outcomes, prescribed low-vision aids, and vision-related quality of life of patients 
referred to a tertiary low-vision unit. 
Methods: This single-center retrospective study included 94 patients referred between January 2023 and November 2024. Clinical, 
demographic, diagnostic, and visual function data were extracted from medical records. Baseline best-corrected visual acuity (BCVA) and 
distance- and near-visual acuity after correction with low-vision aids were collected. Vision-related quality of life was evaluated using the 
low vision quality of life questionnaire (LVQOL). 
Results: The mean age was 43.6±28.0 years (median, 34), and 55.3% of patients were male. The most common diagnoses were age-
related macular degeneration (27.6%), retinitis pigmentosa (17.0%), Stargardt disease (14.9%), and albinism (12.8%). The mean baseline 
BCVA of the better eye was 0.96±0.47 LogMAR. With low-vision aids, BCVA was 0.28±0.21 LogMAR (P<0.001), and near visual acuity 
improved from 0.58±0.30 to 0.18±0.13 LogMAR (p<0.001). Telescopic devices for distance vision were prescribed to 68 patients (72.3%), 
including Galilean (n=56) and Keplerian (n=12) telescopes. Near-vision aids were prescribed to 34 patients (36.2%), mainly high-diopter 
near spectacles (n=28). Magnifiers were prescribed to 26 patients (27.7%), and filtered lenses to 22 patients (23.4%). LVQOL subscales 
for reading/fine work, activities of daily living, and distance/mobility/illumination correlated significantly with age and best-eye visual 
acuity (p<0.05). 
Conclusion: Task-specific optical aids provide meaningful improvements in distance and near visual functions in low-vision rehabilitation. 
Quality-of-life outcomes were associated with age and visual acuity, underscoring the importance of timely referral to low-vision units 
and a multidimensional approach to low-vision care.
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Low vision represents a significant public health issue 
worldwide, affecting millions of individuals and 

substantially impacting their quality of life, independence, 
and safety.[1] Low vision is defined according to the World 

Health Organization (WHO) as best-corrected visual acuity 
(BCVA) of <6/18 but equal to or better than 3/60 in the better-
seeing eye, or a visual field of 20° or less from the point of 
fixation. Unlike individuals with blindness, those diagnosed 
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with low vision retain residual visual functions that can be 
utilized in daily activities with appropriate rehabilitation and 
assistive devices. A 2017 systematic review estimated that 
approximately 216.6 million people had moderate-to-severe 
visual impairment (<6/18), while 36 million were blind.[1] 
Globally, the most common causes of visual impairment are 
treatable conditions such as uncorrected refractive errors 
and cataracts. In developed countries, age-related macular 
degeneration (AMD), glaucoma, and diabetic retinopathy 
(DR) remain the leading causes of low vision.[2] Low vision, 
particularly in older adults, hinders basic activities such as 
reading, walking, mobility, and driving. Furthermore, it limits 
participation in community, social, and civic life, and may 
adversely affect interpersonal relationships.[3] In children 
and adolescents, low vision interferes with sensory, physical, 
psychological, and social development, as participation 
is influenced by external factors such as education and 
parental support.[4] Despite its substantial impact, low-vision 
service provision remains inadequate in many countries 
owing to barriers related to funding, awareness, and access, 
particularly for women, rural, and disabled populations. Low 
vision is associated with an increased risk of falls, disability, 
and reduced quality of life.[5] Low vision rehabilitation is 
based on the principles of optical magnification, appropriate 
lighting, glare reduction, and contrast enhancement. 
Rehabilitation strategies include optical aids (e.g., 
telescopes, magnifiers, and high-diopter near spectacles), 
non-optical aids (e.g., lighting, large-print materials, and 
filtered lenses), electro-optical and electronic systems (e.g., 
closed-circuit television, tablets, and digital applications), 
and individualized education and rehabilitation programs.
[6,7] The low vision quality of life questionnaire (LVQOL) is a 
widely used, vision-specific instrument designed to assess 
the impact of low vision on daily functioning and well-being.
[8] The items in this scale relate to difficulties experienced by 
individuals with low vision in performing daily activities. It 
is frequently employed in clinical and research settings to 
evaluate the effectiveness of low-vision rehabilitation and 
quantify the quality of life in visually impaired populations.[8] 
The questionnaire consists of 25 items across four domains: 
distance vision/mobility/illumination, adaptation, reading/
precision work, and activities of daily living. The Turkish 
version of the LVQOL was validated by Sahli and Idil et al.[9] 
This study aimed to describe the diagnostic distribution and 
clinical characteristics of patients referred to a low vision 
unit, and to report their visual outcomes, prescribed low-
vision aids, and vision-related quality of life as assessed using 
the LVQOL.

Materials and Methods
This study was conducted in accordance with the 
Declaration of Helsinki and approved by the Institutional 
Review Board (approval no. 09.25.25-0296). This single-
center retrospective study included 117 visually impaired 
patients referred to a tertiary care low vision unit 
between January 2023 and November 2024. Clinical and 
demographic data were retrospectively obtained from 
the medical records. Of the 117 referred patients, 23 were 
excluded for not meeting the diagnostic criteria for low 
vision, leaving 94 patients for analysis. LVQOL data were 
available for 48 patients.

Inclusion criteria were based on the WHO definition 
of low vision, defined as BCVA <6/18 and ≥3/60 in the 
better-seeing eye, or a visual field of ≤20° from the point 
of fixation. Patients with extremely limited residual visual 
function (BCVA worse than 3/60 or only light perception/
hand motion) were excluded due to the expected lack of 
benefit from low-vision rehabilitation.

Among the excluded patients, two had decreased visual 
acuity secondary to blepharoptosis rather than intrinsic 
ocular pathology. Four patients did not meet the low-
vision criteria. In five patients, visual impairment was due 
to uncorrected refractive error and resolved following 
appropriate refraction and spectacle prescription. The 
remaining patients were excluded due to insufficient 
residual visual function (Fig. 1).

Distance vision was assessed using telescopic spectacles 
at different magnification levels, whereas near vision was 

Fig. 1.	 Flow diagram illustrating patient selection, exclusion criteria, 
and availability of low vision quality of life questionnaire data in 
the study cohort.
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evaluated using high-diopter near spectacles, telescope-
mounted near attachments (referred to as “reading caps”), 
and magnifiers of varying strengths to determine the most 
appropriate device. Near visual acuity was measured using 
a standardized Turkish near reading chart at the patient’s 
optimal working distance, defined as the distance at which 
the patient achieved the best visual performance.[10] 
Reading caps provide additional positive dioptric power 
and enable near tasks through telescopic systems. The need 
for filtered lenses, particularly in patients with photophobia, 
was also assessed, and the spectral characteristics of the 
prescribed filters were recorded. Filtered lenses refer to 
wavelength-specific absorptive filters (e.g., band-pass 
filters such as 527 nm), prescribed based on individual 
symptom profiles to reduce glare and enhance contrast 
sensitivity. Distance and near visual acuity achieved with 
low-vision aids were documented. Some patients were 
prescribed more than one type of low-vision aid based on 
their individual needs.

In addition to functional vision testing, vision-related 
quality of life was assessed using the LVQOL, a 25-item 
vision-focused instrument that assesses the impact of low 
vision on daily functioning and well-being. Responses were 
scored on a total scale of 120 points, and four domain-
specific subscale scores were calculated. The LVQOL 
questionnaire could not be administered to all patients 
due to practical limitations, including low literacy levels, 
absence of caregiver assistance, and reduced cooperation, 
particularly among older individuals.

Statistical Analysis
For statistical analysis, continuous variables are presented 
as mean±standard deviation or median, depending on 
data distribution, and categorical variables as number 
(percentage). Normality of continuous variables (including 
age, BCVA, and LVQOL scores) was assessed using the 
Shapiro–Wilk test. Comparisons of distance and near 
visual acuity before and after low-vision aid prescription 
were performed using paired analyses on the same 
patients. Paired t-tests were used when assumptions of 
normality were met, and the Wilcoxon signed-rank test 
was used otherwise. Associations between age, best-
eye BCVA, and LVQOL outcomes were quantified using 
Spearman rank correlation coefficients (ρ), as LVQOL 
scores did not meet normality assumptions and represent 
ordinal-like data, with results reported as ρ and two-
sided P-values. LVQOL analyses were cross-sectional and 
restricted to questionnaire completers (n=48). Effect 
sizes and confidence intervals were not calculated due 

to the exploratory nature of the study. No imputation or 
adjustment for multiple comparisons was performed, and 
α=0.05 defined statistical significance.

Results
The 94 patients included in the study had a mean age of 
43.63±28.03 (median, 34; range, 8–80), and 52 patients 
(55.31%) were male (Table 1). The most common diagnosis 
was AMD (n=26, 27.6%), followed by retinitis pigmentosa 
(RP; n=16, 17.02%), Stargardt disease (n=14, 14.89%), 
and albinism (n=12, 12.76%). Less common diagnoses 
included cone dystrophy (n=6, 6.4%), retinal detachment 
(n=4, 4.3%), glaucoma (n=3, 3.2%), retinal artery occlusion 
(n=2, 2.1%), coloboma (n=2, 2.1%), epiretinal membrane 
(n=2, 2.1%), optic neuritis (n=2, 2.1%), hydroxychloroquine 
toxicity (n=2, 2.1%), amblyopia (n=2, 2.1%), and Bardet–
Biedl syndrome (n=1, 1.1%) (Table 2). Mean baseline BCVA 

Table 1. Demographic and baseline clinical characteristics       
(n=94)

Variable Baseline

Age, years, mean±SD (median, range) 43.6±28.0 (34, 8–80)

Sex, male, n (%) 52 (55.3)

Better-eye BCVA (LogMAR) mean±SD 0.96±0.47

Worse-eye BCVA (LogMAR), mean±SD 1.40±0.75

Near visual acuity (LogMAR) mean±SD 0.58±0.30

BCVA: Best-corrected visual acuity; SD: Standard deviation

Table 2. Distribution of primary diagnoses in the study 
population (n=94)

Diagnosis n (%)

Age-related macular degeneration 26 (27.6)

Retinitis pigmentosa 16 (17.0)

Stargardt disease 14 (14.9)

Albinism 12 (12.8)

Cone dystrophy 6 (6.4)

Retinal detachment 4 (4.3)

Glaucoma 3 (3.2)

Retinal artery occlusion 2 (2.1)

Coloboma 2 (2.1)

Epiretinal membrane 2 (2.1)

Optic neuritis 2 (2.1)

Hydroxychloroquine toxicity 2 (2.1)

Amblyopia 2 (2.1)

Bardet–Biedl syndrome 1 (1.1)
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was 0.96±0.47 LogMAR in the better eye and 1.40±0.75 
LogMAR in the worse eye. BCVA with telescopic low-
vision devices under standardized testing conditions was 
0.28±0.21 LogMAR (p<0.001) [Table 3]. Best-achieved 
near visual acuity with high-diopter near spectacles 
and magnification devices under testing conditions was 
0.18±0.13 LogMAR, compared with a baseline value of 
0.58±0.30 LogMAR (p<0.001; [Table 3]). A total of 68 
patients were prescribed telescopic devices to improve 
their distance vision. Of these, 56 patients (82.3%) were 
provided with Galilean telescopic spectacles at 2.2× 
magnification (n=10, 17.8%), 2.5× magnification (n=14, 
25.0%), and 3× magnification (n=32, 57.0%). Keplerian 
telescopes were prescribed to 12 patients (17.7%), with 
4× magnification (n=6, 50.0%) and 6× magnification (n=6, 
50.0%). Low-vision aids for near tasks were prescribed to 
34 patients (36.2%). Among them, 28 patients (82.4%) 
received high-diopter near spectacles: 14 (41.2%) with +10 
D lenses, 8 (23.5%) with +8 D lenses, and 6 (17.6%) with 
+6 D lenses. Reading caps were prescribed to 6 patients 
(17.6%), including four (11.8%) with +6 D and two (5.9%) 
with +5 D. In addition to high-diopter near spectacles and 
reading caps, magnifiers were prescribed to 26 patients 
(27.7%), including 7 × 28 illuminated handheld magnifiers 
(n=4, 15.4%), 3× illuminated stand magnifiers (n=6, 23.1%), 
1.8× spherical (dome) magnifiers (n=12, 46.2%), and 2.5× 
clip-on spectacle magnifiers (n=4, 15.4%). Filtered lenses 
were prescribed to 22 patients (23.4%) with photophobia. 
Etiologies in this subgroup included RP (n=10, 45.5%), 
albinism (n=8, 36.4%), Stargardt disease (n=2, 9.1%), and 
AMD (n=2, 9.1%). Filter selection was individualized based 
on the symptom profile and task demands, and the most 
frequently prescribed filter was the 527‑nm band‑pass 
filter (n=12, 54.5%). The distribution of prescribed low-
vision aids is summarized in Table 4.

Forty-eight patients completed LVQOL assessment. The 
mean total score was 49.83±17.13 (range, 0–120). The 
mean subscales were 21.29±9.54 for distance/mobility/
illumination, 7.95±3.73 for adaptation, 10.62±4.32 for 

reading/fine work, and 9.95±4.84 for activities of daily 
living. Increasing age was inversely correlated with reading/
fine work (ρ=−0.576, p=0.003), activities of daily living 
(ρ=−0.509, p=0.011), and the LVQOL total score (ρ=−0.478, 
p=0.018). Worse best-eye LogMAR was inversely correlated 
with distance/mobility/illumination (ρ=−0.749, p<0.001) 
and the LVQOL total score (ρ=−0.556, p=0.005).

Discussion
Low-vision rehabilitation is a fundamental approach aimed 
at optimizing remaining vision and enabling individuals 
with severe vision loss to continue their daily activities. 
The present cohort represents a valuable sample, given the 
limited number of low-vision units in Turkey.

Table 3. Visual outcomes before and after low-vision aid 
prescription

Variable Baseline With low-vision aids p

Better-eye BCVA 
(LogMAR) 0.96±0.47 0.28±0.21 <0.001

Near visual acuity 
(LogMAR) 0.58±0.30 0.18±0.13 <0.001

Values are presented as mean±standard deviation. BCVA: Best-corrected visual acuity

Table 4. Prescribed low vision aids for distance vision, near 
tasks, and photophobia (n=94)

Vision category Device type/specification n (%)

Distance vision aids Any telescopic device 68 (72.3)

Galilean telescopes 56/68 (82.3)

2.2× magnification 10/56 (17.8)

2.5× magnification 14/56 (25.0)

3× magnification 32/56 (57.0)

Keplerian telescopes 12/68 (17.7)

4× magnification 6/12 (50.0)

6× magnification 6/12 (50.0)

Near vision aids Any near vision aid 34 (36.2)

High-diopter near spectacles 28/34 (82.4)

+10 D 14/28 (41.2)

+8 D 8/28 (23.5)

+6 D 6/28 (17.6)

Reading caps 6/34 (17.6)

+6 D 4/6 (66.7)

+5 D 2/6 (33.3)

Magnifiers 26/94 (27.7)

7×28 illuminated handheld 4/26 (15.4)

3× illuminated stand 6/26 (23.1)

1.8× spherical (dome) 12/26 (46.2)

2.5× clip-on spectacle 4/26 (15.4)

Filtered lenses Any filtered lens 22/94 (23.4)

527-nm band-pass filter 12/22 (54.5)

Other filters 10/22 (45.5)

Percentages are reported according to the relevant denominators. Overall values are 
calculated from the total cohort (n=94), whereas subgroup percentages are calculated 
within each device category
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The present study represents one of the limited reports from 
Turkey describing a predominantly young/adult referral 
profile (median age, 34 years). This age distribution differs 
from that reported in most European series, which are 
typically dominated by older age groups, but it aligns more 
closely with data from Jordan.[11-13] In a study by Ozen Tunay 
et al.,[14] hereditary fundus dystrophies (36%) were the most 
common cause of low vision in children with a median age 
of 10 years. The present study shows a similar etiologic 
distribution in younger patient populations. This difference 
may reflect variations in referral pathways, access to low-
vision services, and regional demographic characteristics.

In our cohort, acquired macular diseases and hereditary 
or early-onset conditions (e.g., RP, Stargardt, albinism) 
accounted for a substantial portion of low-vision etiologies. 
Similarly, a study conducted in Jordan reported that RP was 
predominant among younger individuals, whereas DR and 
AMD were more prominent in those aged >60 years.[13] In 
contrast, studies from China have identified degenerative 
myopia and congenital cataracts as leading causes among 
younger patients.[6] In Europe, the burden of AMD and DR is 
higher.[11] A study by Ozen Tunay et al.[14] in Turkey reported 
that the most common cause of low vision in children with 
a median age of 10 was hereditary fundus dystrophy (36%), 
followed by cortical visual impairment (18%). The high 
proportion of hereditary conditions in our cohort may be 
related to regional patterns of consanguineous marriage; 
however, this factor was not assessed in the present study.

Management strategies for distance vision in our cohort 
are comparable to those reported in Jordan and China, 
where telescopic glasses are the most frequently utilized.
[6,13] In contrast, some European centers report a higher 
use of electronic distance systems.[12] To address issues of 
near vision, high-diopter near spectacles and reading caps 
that can be mounted on telescopic glasses were provided, 
along with complementary magnifiers. A pediatric cohort 
in Turkey that utilized telescopic lenses for distance 
vision and magnifiers or telemicroscopes for near vision 
corroborated a regional predilection for uncomplicated, 
task-specific optical aids in both adults and children. The 
limited use of electronic devices among Turkish cohorts 
may be associated with factors such as cost, accessibility, 
and unmet training requirements.

Perrault et al.[12] reported improvements of 0.2 LogMAR 
in distance visual acuity and 0.3 LogMAR in near visual 
acuity in a study involving 501 patients using visual aids. 
In the present study, distance and near visual acuity values 
measured with low-vision aids differed significantly from 

baseline measurements, consistent with findings from 
previous studies.[15,16] The improvements in visual acuity 
observed in this study should be interpreted in the context 
of device-assisted performance. The reported values 
represent best-achieved visual acuity under standardized 
testing conditions using telescopic devices for distance 
vision and high-diopter near spectacles and magnifiers for 
near tasks, and do not indicate restoration of underlying 
visual function. Furthermore, these measurements may 
not fully reflect real-world visual performance, which 
depends on factors such as patient adaptation, training, 
environmental conditions, and long-term device use.

In the present study, filtered lenses were prescribed for 
photophobia associated with RP, albinism, Stargardt 
disease, and AMD. Existing evidence indicates that optical 
filters can reduce glare, improve contrast sensitivity, and 
enhance visual acuity.[7,14,17] For instance, in a prospective 
study of patients with RP, filtered lenses were superior to 
telescopic glasses in terms of contrast sensitivity, maximum 
reading speed, and LVQOL total scores, while no difference 
was observed in distance visual acuity.[17] In a pediatric 
Turkish cohort, filters were used in 14% of children with 
albinism.[14] Our findings suggest that filtered lenses may 
be beneficial not only for patients with albinism but also for 
those with other diagnoses who experience photophobia.

Low vision is associated with reduced health-related and 
vision-related quality of life, affecting physical, psychological, 
and social domains. Patients report difficulties with daily 
activities, increased risk of depression, loss of independence, 
and greater need for assistance, particularly as visual acuity 
declines below critical thresholds.[3,18] The mean LVQOL 
total score in our study (49.83±17.13) is comparable to 
values reported in previous studies conducted in Turkish 
low-vision populations. Sahli and Idil reported a mean 
LVQOL score of 42.31±16.19 in a similar cohort, indicating 
a similar level of vision-related quality-of-life impairment 
across cohorts.[19] This similarity supports the external 
validity of our findings. Patient-reported functioning 
displayed domain-specific associations: age was more 
strongly related to reading ability and activities of daily 
living, whereas best-eye acuity was most closely associated 
with distance/mobility/illumination and total LVQOL 
scores. This pattern underscores that visual acuity alone 
is an incomplete surrogate for everyday visual ability and 
supports task-matched prescriptions (e.g., telescopes for 
distance and high-diopter near spectacles or magnifiers for 
reading) combined with appropriate training and follow-
up in low-vision rehabilitation. These findings support a 
multidimensional assessment beyond visual acuity alone.
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Our findings demonstrate that clinically meaningful 
gains can be achieved using simple and accessible low-
vision aid solutions. The number of low-vision outpatient 
clinics in Turkey is limited, which is reflected in the 
paucity of national studies conducted in the field of low-
vision rehabilitation. International literature primarily 
includes data from Western countries, and differences 
in patient profiles, socioeconomic factors, and device 
preferences are evident.[12] The predominance of 
telescopic and high-diopter near spectacles in our 
cohort may be related to economic considerations 
and patient compliance.  Therefore, this study fills a 
significant gap in the national literature by revealing 
the diagnostic distribution, clinical characteristics, and 
device requirements of patients presenting to low-
vision units in Turkey. The inclusion of patients across 
a wide age range with diverse etiologies contributes 
to a more comprehensive understanding of the low 
vision spectrum in our country. Future multicenter 
prospective studies incorporating long-term use and 
adaptation outcomes will further clarify diagnosis-
specific rehabilitation strategies.

Study Limitations
The retrospective design limits causal inference, and 
the sample size was relatively small and heterogeneous. 
The cross-sectional assessment of the LVQOL precluded 
evaluation of longitudinal changes in quality-of-life 
and long-term device use. In addition, unmeasured 
sociodemographic or genetic factors may have influenced 
the outcomes, and referral bias inherent to a tertiary care 
center setting may limit generalizability. LVQOL data 
were available for only a subset of patients, which may 
have introduced selection bias. Patients with low literacy, 
absence of caregiver assistance, or reduced cooperation, 
particularly among older individuals, were less likely 
to complete the questionnaire, potentially resulting in 
overrepresentation of individuals with better functional 
and cognitive status. Therefore, the LVQOL findings should 
be interpreted with caution.

Conclusion
Low-vision rehabilitation with task-specific optical aids 
provides meaningful improvements in distance and near 
visual function. Among patients who completed the 
LVQOL, quality-of-life outcomes were associated with 
age and visual acuity, underscoring the importance of 
timely referral to low-vision units and a multidimensional 
approach to low-vision care.
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