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Background: Glaucoma, retinal diseases and cataract are major causes of visual impairment and
blindness worldwide. Although these conditions affect different anatomical structures of the
eye, they may produce overlapping symptoms and substantial limitations in daily functioning.
Accurate assessment of visual acuity, structural abnormalities and disease-specific visual
function is essential for diagnosis, treatment planning and monitoring clinical outcomes.
Objective: To review the methods used to assess visual acuity and visual function in patients
with glaucoma, retinal diseases and cataract, and to discuss clinical outcomes associated with
current management strategies.

Methods: This narrative review summarizes established ophthalmic guidance and published
literature concerning visual acuity assessment, diagnostic investigations, treatment approaches
and clinical outcomes in the three disease groups. It focuses on routine clinical assessment and
the limitations of visual acuity as a single measure of visual function.

Discussion: Visual acuity provides an important measure of central visual resolution but does
not adequately represent every aspect of visual function. In glaucoma, visual-field testing and

optic nerve assessment are essential for identifying functional deterioration. Retinal diseases
require evaluation of retinal structure and function, often supported by optical coherence
tomography and fundus imaging. Cataract assessment includes visual acuity measurement, lens
examination and consideration of glare, contrast sensitivity and functional limitations.
Treatment outcomes depend on disease severity, timing of intervention, associated ocular
conditions and appropriate follow-up.

Conclusion: A comprehensive approach combining visual acuity measurement with disease-
specific structural and functional investigations provides a more reliable assessment of ocular

health and clinical outcomes than visual acuity alone.

This article is licensed under a Creative Commons Attribution-Non-commercial 4.0 International License.
Copyright © 2026 Author(s) retains the copyright of this article.

INTRODUCTION at the back of the eye and may involve the macula or retinal
Good vision supports everyday activities, including reading, blood vessels. Examples include diabetic retinopathy, age-
moving around safely, working and maintaining related macular degeneration, retinal vein occlusion and

independence. When vision is impaired, these activities can
become difficult and may affect a person's social and
emotional well-being. Glaucoma, retinal diseases and
cataract are common causes of visual loss, but they affect
the eye in different ways and therefore require different
approaches to assessment and care. Glaucoma refers to a
group of diseases in which the optic nerve is progressively
damaged. The resulting visual-field defects may develop
slowly, and patients may not notice early changes. Central
visual acuity can remain good even while peripheral vision is
being lost. For this reason, a visual acuity chart alone
cannot reliably detect or monitor glaucoma progression;
optic nerve examination and visual-field testing are also
needed [1,2]. Retinal diseases affect the light-sensitive tissue
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retinal detachment. Their effects depend on the site and
extent of damage. Some patients develop blurred or
distorted central vision, while others experience missing
areas of vision or peripheral field loss. Assessment should
therefore combine visual-function testing with examination
and imaging of the retina [3,4]. Cataract develops when the
eye's natural lens becomes cloudy and prevents light from
passing through clearly. People may notice blurred vision,
troublesome glare, or difficulty seeing in dim light. Surgery
can often improve vision when the cataract is responsible
for the symptoms, although the result may be limited by
other conditions such as glaucoma or retinal disease [5].
These conditions share a common clinical concern:
determining the severity of visual impairment and evaluating
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whether management preserves or improves useful vision.
Visual acuity measurement is central to this process, but its
interpretation must be integrated with other examination
findings. This review discusses visual acuity assessment,
disease-specific investigations, treatment outcomes and the
clinical value of comprehensive ophthalmic evaluation.

2. METHODS OF LITERATURE REVIEW

This narrative review discusses published guidance and
clinical literature on assessing visual acuity and managing
glaucoma, retinal diseases and cataract. The review focuses
on visual acuity measurement, visual-field testing, optic
nerve examination, retinal imaging, cataract assessment and
factors that influence treatment outcomes. Particular
attention is given to the ways in which coexisting eye
conditions can affect visual recovery.

This is a narrative review, not a registered systematic
review. It does not include original patient data or a pooled
statistical analysis. The discussion brings together existing
evidence and established clinical principles; it should not be
interpreted as a new estimate of treatment effectiveness.

3. ASSESSMENT OF VISUAL ACUITY AND
VISUAL FUNCTION

3.1 Visual acuity measurement

Visual acuity describes how clearly a person can see fine
detail. It is usually measured with a Snellen chart or a
standardized logMAR chart. Each eye should generally be
tested separately, with suitable refractive correction when
needed. Near vision can also be measured when symptoms
or the clinical examination make it relevant.

Presenting visual acuity records how well the patient sees
with their usual glasses, if any. Best-corrected visual acuity
records vision after appropriate refraction. Comparing
these results helps clinicians judge whether reduced vision
may be due to an uncorrected refractive error or to an
underlying eye condition.

For research and clinical follow-up, consistent testing
conditions are important. Chart type, testing distance,
illumination, correction status and scoring method should
be documented whenever possible. LogMAR measurements
are particularly useful for quantitative comparisons because
they provide a standardized numerical scale.

A standard acuity test mainly measures central vision under
high-contrast conditions. It does not fully show how well a
person sees to the side, distinguishes objects with similar
shades, copes with glare or sees in low light. These gaps are
especially important in glaucoma and cataract assessment
[1,5]

3.2 Additional measures of visual function

A comprehensive visual assessment may include contrast
sensitivity, visual fields, colour vision, glare testing and
patient-reported visual functioning. The choice of additional
tests depends on the suspected diagnosis and clinical
question. Automated perimetry evaluates differential light
sensitivity at different locations within the visual field and is
especially important in glaucoma, where characteristic
defects can occur despite relatively good central visual
acuity.

Contrast sensitivity and glare testing can help explain
functional difficulties that are not adequately reflected by
standard acuity measurements. Patient-reported outcome
instruments may document difficulties with reading,
mobility, driving and everyday activities. Such assessments
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complement examination findings, although subjective

reports should be interpreted alongside objective findings
[2,12].

Assessment of Visual Acuity and Clinical Outcomes in Patients with
Glaucoma, Retinal Disease and Cataract
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A. Glaucoma
Optic nerve head cupping

| In glaucoma, the opti
cupping with thinning

Figure Ol A: Ocular changes in glaucoma, retinal disease and
cataract. (A) Optic nerve head cupping in glaucoma. (B)
Retinal changes with macular oedema in diabetic
retinopathy. (C) Lens opacity in cataract.

4. GLAUCOMA: VISUAL ASSESSMENT AND
CLINICAL OUTCOMES

4.1 Pathophysiology and clinical presentation
Glaucoma involves progressive damage to retinal ganglion
cells and the optic nerve. Elevated intraocular pressure is
an important modifiable risk factor, although glaucoma can
develop in patients whose measured pressure remains
within the statistically normal range. Disease progression
varies according to glaucoma subtype, baseline damage,
individual susceptibility and other clinical factors.

Primary open-angle glaucoma often develops gradually and
may remain asymptomatic during early stages. Patients may
initially retain central visual acuity while experiencing
peripheral visual-field loss. Advanced disease can affect
central vision and produce substantial functional disability.
Angle-closure glaucoma may present differently, including
acute symptoms in some cases that require urgent
treatment [1,2].

4.2 Clinical assessment

Evaluation of suspected or established glaucoma should
extend beyond visual acuity measurement. Important
components include intraocular pressure measurement;
slit-lamp examination and gonioscopy; optic nerve head
assessment and documentation of the cup-to-disc ratio;
retinal nerve fibre layer and ganglion cell imaging where
available; standard automated perimetry; and assessment of
relevant risk factors, previous treatment and disease
progression [1,2].

Optical coherence tomography can assist in detecting
structural changes in the optic nerve and surrounding
retinal nerve fibre layer. Visual-field testing provides
complementary functional information. Neither structural
imaging nor a single visual-field result should be interpreted
in isolation when making management decisions [1,2].

4.3 Management and clinical outcomes

The aim of glaucoma treatment is to protect the optic
nerve and preserve the vision that remains. Depending on
the type and severity of glaucoma, treatment may include
pressure-lowering eye drops, laser treatment or surgery.
The choice is guided by disease progression, response to
treatment and the patient's circumstances [I].

A clinically meaningful outcome is not necessarily an
improvement in visual acuity. In established glaucoma,
successful management may consist of maintaining visual
acuity, controlling intraocular pressure and preventing or
slowing additional visual-field loss. Treatment response
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should therefore be assessed using serial pressure
measurements, structural examinations and visual-field
testing [1,2].

Medication adherence, adverse effects, access to follow-up
and timing of diagnosis can influence long-term outcomes.
Patients may continue to experience functional limitations
even when intraocular pressure is controlled, particularly if
substantial optic nerve damage has already occurred.
Regular monitoring remains essential because glaucoma-
related visual loss is generally irreversible [1,2].

Coexisting cataract presents an additional challenge. Lens
opacity may reduce measured visual-field sensitivity and
complicate interpretation of glaucoma progression.
Cataract surgery can improve visual acuity in appropriate
patients, but the extent of recovery depends partly on
underlying optic nerve damage [6].

5. Retinal Diseases: Visual Assessment and Clinical
Outcomes

5.1 Spectrum of retinal disorders

Retinal disease includes a broad range of vascular,
degenerative, inflammatory and mechanical conditions.
Diabetic retinopathy can damage retinal vessels and

produce haemorrhages, exudation, macular oedema and
proliferative changes. Age-related macular degeneration
affects central retinal function, while retinal vein occlusion
may cause haemorrhage and macular oedema. Retinal
detachment can threaten vision through separation of the
neurosensory retina from its supporting tissues.

The visual consequences depend on the affected retinal
location, disease severity and duration. Macular
involvement commonly produces central visual impairment,
while peripheral retinal pathology may affect peripheral
vision before central acuity deteriorates. Some retinal
diseases progress gradually, whereas others require urgent
assessment and intervention [7].

5.2 Assessment of visual acuity and retinal structure
Best-corrected visual acuity is an important functional
measurement in retinal disease. Nevertheless, it should be
interpreted alongside retinal examination and appropriate
imaging. Common investigations include dilated fundus
examination, fundus photography, optical coherence
tomography, fluorescein angiography or other vascular
imaging when indicated, and visual-field testing when
peripheral retinal function or associated optic nerve disease
requires evaluation.

Optical coherence tomography is particularly useful for
identifying macular oedema, changes in retinal thickness and
structural abnormalities involving the macula. Fundus
imaging supports documentation of diabetic retinopathy and
other retinal disorders. Investigations should reflect the
suspected diagnosis rather than applying every test to every
patient [8,9].

5.3 Treatment approaches and outcomes
Management varies substantially according to the retinal
disorder. Diabetic retinopathy requires appropriate
systemic  risk-factor = management and ophthalmic
surveillance. Selected patients may benefit from intravitreal
anti-vascular endothelial growth factor therapy, laser
treatment or vitreoretinal surgery. Neovascular age-related
macular  degeneration is commonly managed with
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intravitreal therapy, whereas selected retinal detachments
require urgent surgical intervention [9,10].

Clinical outcomes may include improvement in visual acuity,
stabilization of existing vision, reduction in retinal oedema,
resolution of selected complications or prevention of
further deterioration. Anatomical improvement on imaging
does not always translate into equivalent functional
recovery, particularly when irreversible retinal damage has
occurred.

The final visual result may be influenced by disease
duration, baseline acuity, macular involvement, treatment
adherence, recurrence and coexisting ocular conditions.
Patients with advanced macular disease may retain
substantial visual disability despite treatment. Low-vision
rehabilitation, appropriate visual aids and counselling can
support functional independence.

6. CATARACT: VISUAL ASSESSMENT AND
CLINICAL OUTCOMES

6.1 Clinical characteristics

Cataract is characterized by opacity of the crystalline lens
and may develop through ageing, metabolic disease, trauma,
medication exposure or other causes. Common symptoms
include blurred vision, glare, reduced contrast sensitivity,
difficulty reading and impaired vision under challenging
lighting conditions.

The severity of symptoms does not always correspond
directly to a single visual acuity measurement. Posterior
subcapsular  cataract, for example, may produce
disproportionate glare or functional difficulty. Coexisting
refractive error, corneal disease, glaucoma and retinal
pathology can further influence presenting visual status [5].
6.2 Preoperative assessment

Assessment includes presenting and best-corrected visual
acuity, refraction when appropriate, slit-lamp examination
and evaluation of the patient's functional complaints. The
type and severity of lens opacity should be documented.
Additional investigations may be required when visual
impairment appears disproportionate to the cataract or
when coexisting ocular disease is suspected. These may
include retinal examination, macular optical coherence
tomography, intraocular pressure measurement and visual-
field testing where indicated. Biometry is important for
calculating the appropriate intraocular lens power before
cataract surgery.

Identifying coexisting retinal or optic nerve disease is
important because it helps establish realistic expectations
for postoperative visual recovery. A patient with visually
significant cataract and advanced glaucoma may experience
clearer central vision after surgery without recovering
visual field already lost to glaucoma [5,6].

6.3 Cataract surgery and postoperative outcomes
For cataract that meaningfully affects daily life, surgery to
remove the cloudy lens and replace it with an artificial
intraocular lens is the standard treatment. Many patients
experience clearer vision and improved ability to carry out
everyday tasks, although the result depends on the health
of the rest of the eye [5,11].

Postoperative evaluation should document visual acuity,
refractive status when appropriate, anterior segment
findings and relevant complications. The timing of
assessment should be appropriate to the procedure and
clinical course. Uncomplicated recovery may differ from
recovery complicated by inflammation, corneal oedema,
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posterior capsular complications or coexisting retinal
disease.

Postoperative visual acuity is influenced by preoperative
vision, ocular comorbidities, surgical factors, intraocular
lens considerations and postoperative complications. Poor
postoperative acuity should prompt assessment for
potentially treatable causes, including residual refractive
error, macular oedema, corneal abnormalities and
posterior segment pathology.

Visual acuity is an important outcome measure but does
not capture all benefits of surgery. Reduced glare, improved
contrast and greater ease with daily activities may also be
clinically meaningful [5,11].

7. COMPARATIVE ASSESSMENT ACROSS THE
THREE DISEASE GROUPS

Glaucoma, retinal diseases and cataract require overlapping
but distinct approaches to visual assessment. Although
visual acuity is relevant in all three groups, it measures only
one aspect of visual function.

Table 0l: Comparison of key features, assessment and

clinical outcomes in glaucoma, retinal diseases and cataract.

Retinal
Feature Glaucoma . Cataract
diseases
. Optic nerve Retina and
Main . .
) and retinal macula, Crystalline
anatomical . .
. ganglion varying by lens
site ;
cells disease
Peripheral
Srib Central or Blurred
. field loss; . -
Typical peripheral vision, glare
f central :
visual . visual loss and reduced
N acuity may .
impairment | . .. depending on contrast
initially be atholo sensitivit
preserved P &Y 4
Visual acuity, . .
. 7 | Visual acuity, . .
intraocular Visual acuity,
fundus .
Key pressure, o refraction
; examination
assessment | optic nerve and and lens
and visual examination
OCT/imagin
field Eing
OCT, fundus Glare
Automated
; photography | assessment
Important perimetry .
. . and and retinal
additional and optic . L
angiography | examination
tests nerve
imagin when when
gng indicated indicated
Disease-
specific
. s P Cataract
Main Medication, treatment, .
. . surgery with
treatment laser and including .
. I intraocular
options surgery injections, lens
laser or
surgery
Preserve Treat retinal
. L . Improve
Primary remaining disease and -
. vision by
treatment vision and preserve or :
— removing
objective slow restore ;
: . lens opacity
progression function
Stability of | Improvement | Improved
Common visual fields or visual acuity
clinical and optic stabilization and
outcomes nerve of acuity and functional
structure retinal status | performance
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This comparison demonstrates that identical visual acuity
measurements may represent different clinical situations. A
patient with early glaucoma may have good central acuity
but significant peripheral field loss. A patient with macular
disease may have central acuity loss despite a relatively
clear lens. A patient with cataract may have reduced acuity
that improves substantially following surgery, provided no
major competing pathology limits recovery. Comparative
assessment should therefore consider the anatomical site of
disease, the functional deficit and the expected response to
treatment.

Comprehensive assessment of visual acuity and clinical outcomes

1. Visual acuity 2. Disease-specific 3. Management 4. Follow-up evaluation 5. Clinical outcomes
measurement assessment =
‘ Medication E Visml /
\Na] ﬁeu ] I
Ln:ﬂmmm: / \ Visml fild |
Retinal disease: { ¢ mprovement
T 0 z *R Fundus examination, .’ = * invisual ity
- OCT and imaging /" ntravitred inecton o Stabilization
LPED (foe retnal disease} Rl Rcinal imaging of vision
PECFD e — (fereinal dsea) o prevention of urther
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o Presenting visual acuity Lens examination N
‘mmg\xj al.‘Ul_‘ ad gading ; <'\ palieosone | o Fuctiopal improvement
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Figure 02: Comprehensive assessment of visual acuity and
clinical outcomes in glaucoma, retinal disease and cataract.
The evaluation includes visual acuity measurement, disease-

specific assessment, management and follow-up.

8. FACTORS
OUTCOMES
8.1 Disease severity at presentation

Earlier recognition can provide opportunities to intervene
before irreversible damage becomes extensive. This is
particularly important in glaucoma, where established optic
nerve injury cannot generally be reversed. In retinal
diseases, delayed treatment may reduce the likelihood of
recovering lost visual function. In cataract, surgery can
often improve vision, although coexisting pathology may
restrict the final outcome [4,13].

8.2 Coexisting ocular disease

Multiple ocular conditions can coexist, particularly among
older adults. Cataract may obscure retinal examination or
influence visual-field measurements, while glaucoma or
macular  disease may limit postoperative  acuity.
Comprehensive assessment is necessary to identify the
relative contribution of each condition to visual impairment.
8.3 Treatment adherence and follow-up

Long-term management often depends on adherence to
medication, attendance at scheduled examinations and
timely access to treatment. This is particularly important
for chronic glaucoma and retinal disorders requiring
repeated monitoring or intervention. Follow-up permits
clinicians to detect progression, assess treatment response
and modify management.

8.4 Patient-centred visual functioning

Clinical measurements do not completely represent the
effects of visual impairment on everyday life. Reading,
mobility, driving, work and self-care may be affected
differently across diseases. Patient-reported measures and
assessment of functional needs can supplement objective
findings and help identify patients who may benefit from
rehabilitation or visual aids [12].

INFLUENCING CLINICAL
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9. CHALLENGES AND LIMITATIONS OF VISUAL
ACUITY AS AN OUTCOME MEASURE

Visual acuity is reproducible and clinically useful when
measured under standardized conditions. However, high-
contrast distance acuity may remain normal despite
meaningful peripheral field loss. Patients with retinal disease
may have metamorphopsia, scotomas or other visual
disturbances that are incompletely represented by an acuity
score. Cataract may produce glare and reduced contrast
sensitivity that interfere with everyday functioning beyond
what a standard chart demonstrates.

Visual acuity also requires careful interpretation in
longitudinal assessments. Differences between examinations
may reflect changes in refractive correction, testing
conditions or measurement variability rather than true
disease progression. In glaucoma, structural imaging and
visual-field results are required to interpret progression. In
retinal disease, anatomical changes and disease-specific
measures may be necessary. Following cataract surgery,
refractive outcomes, complications and patient-reported
function may complement acuity measurements [1,2,8].

No single test can describe every aspect of an eye
condition. Using visual acuity alongside appropriate imaging,
functional tests and follow-up gives a fuller picture of
disease status and how well treatment is working [1,2,5,8].
10. CLINICAL IMPLICATIONS AND FUTURE
DIRECTIONS

Routine  ophthalmic  practice  should incorporate
standardized visual acuity measurement while tailoring
additional tests to the suspected or established diagnosis.
Consistent documentation supports longitudinal
comparisons, clinical communication and evaluation of
treatment effectiveness [3,14].

Imaging technologies, automated visual-field analysis and
patient-reported outcome instruments provide
complementary information. Future clinical research may
benefit from standardized definitions of visual improvement,
stability and deterioration, as well as clearer reporting of
baseline disease severity and follow-up duration.
Comeparative research should account for differences
between disease groups. Cataract surgery, glaucoma
treatment and retinal interventions have different
therapeutic objectives, so their outcomes should not be
judged solely using the same numerical change in visual
acuity. Disease-specific measures should accompany
common functional outcomes wherever appropriate.

1. CONCLUSION

Visual acuity assessment is fundamental to the evaluation of
patients with glaucoma, retinal diseases and cataract.
However, its clinical meaning varies according to the
underlying pathology. Glaucoma requires particular
attention to optic nerve structure and visual-field
progression; retinal diseases require disease-specific retinal
examination and imaging; and cataract assessment should
include lens opacity, functional complaints and the potential
for postoperative recovery.

Clinical outcomes depend on disease severity, timely
intervention, associated ocular conditions, treatment
adherence and appropriate follow-up. A comprehensive
assessment combining visual acuity with structural,
functional and patient-reported measures provides a more
informative  evaluation than visual acuity alone.
Individualized management and consistent monitoring
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remain central to preserving vision and improving visual
functioning.
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