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A review of visual impairment

@ CrpssMark

Visual impairment (VI), a global concern that is likely to escalate with prolonged life
expectancies, has gained increasing attention in the realm of eye care. The purpose of this
article is to highlight the different aspects of VI, including its definition and characteristics,
prevalence, causes and implications. The importance of rehabilitation in individuals with VI is
also discussed.

Introduction
Definition and characteristics of visual impairment

Visual impairment (VI) is a condition of reduced visual performance that cannot be remedied
by refractive correction (spectacles or contact lenses), surgery or medical methods.!
Consequently, it results in functional limitations of the visual system that may be characterised
by irreversible vision loss, restricted visual field and decreased contrast sensitivity, increased
sensitivity to glare as well as decreased ability to perform activities of daily living, such as
reading or writing.?

Corn and Lusk® affirm that individuals with VI have measurable vision, yet experience difficulties
accomplishing visual tasks even with the use of refractive correction. Furthermore, these
individuals are sometimes capable of enhancing their abilities to accomplish visual tasks with the
use of compensatory low vision aids and/or environmental adjustments.’ This description of VI
is useful because it considers that individuals with VI may not always display predictable clinical
changes in visual function and that changes in functional vision may not always correlate to
measurable changes in clinical findings.?

In 1992, the World Health Organization (WHO) added a functional dimension to the definition of
VL.* This definition is stated as:

a person with low vision is one who has impairment of visual functioning even after treatment and/or
standard refractive correction, and has VA of less than 6/18 to light perception, or a visual field of less than
10 degrees from the point of fixation, but who uses, or is potentially able to use, vision for the planning
and/or execution of a task. (p. 18)*°

This definition refers to the visual acuity (VA) of the better eye with the best possible refractive
correction.

According to the International Classification of Diseases, 10th revision (ICD-10), VI may be
classified into four levels, namely mild or no VI, moderate VI, severe VI and blindness.® Moderate
and severe VI are collectively categorised as VA of less than 6/18, but equal to or better than 6/120
in the better eye with the best refractive correction (Table 1).** When the extent of the visual field
is considered, an individual with a visual field radius of no greater than 10 degrees around the
central point of fixation in the better eye is placed in the third category (blindness).®

Prevalence of visual impairment

Few studies have reported on the prevalence of VI1.74%1° More than 90% of individuals with VI live
in developing countries. This geographical disparity may be attributed to a higher prevalence of
conditions related to poverty or environmental conditions and poor access to health care services
in developing countries.*”! In terms of gender, women are at a higher risk of VI because of longer
life expectancies and lack of access to health care services especially in rural areas.* Furthermore,
the global prevalence of blindness is greater in women than in men."? Interestingly, Stevens et al.'
found that for blindness, this gender disparity is highest in high-income regions and lowest in
Sub-Saharan Africa. The authors hypothesised that this low gender disparity in Sub-Saharan
Africa may be because of onchocerciasis, which is more prevalent in men than women in endemic
African regions.
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The prevalence of VI varies depending on whether
presenting vision or best-corrected vision is reported.”® In
2002, it was estimated that with best-corrected vision there
were 161 million individuals with VI globally.® However,
when the prevalence of uncorrected refractive error was
included, this value increased substantially to 314 million
individuals with VI.** This implies that an additional 153
million individuals were visually impaired from uncorrected
refractive error alone.™

The literature reports that there might be a decrease in the
prevalence of VI (Table 2).>10111213141516 By 2010, there was an
overall decline worldwide of approximately 10% in the total
number of individuals with VI from 314 million to 285 million,
of which an estimated 6.6% were children younger than 14
years.® In Africa, the total number of individuals with VI
decreased slightly from 26.8 million in 2002 to 26.3 million in
2010.%° The observed decrease in the prevalence of VI globally
and in Africa may be attributed to the achievements of the

TABLE 1: The International Classification of Diseases, 10th revision classification
of visual impairment.

Category Presenting distance visual acuity
Worse than Equal to or better than
p MiI‘d or no visual - 6/18
impairment . 3/10(0.3)
- 20/70
1 Moderate visual 6/18 6/60
impairment 3/10(0.3) 1/10 (0.1)
20/70 20/200
_2 Se\(ere visual 6/60 3/60
impairment 1/10(0.1) 1/20 (0.05)
20/200 20/400
3 Blindness 3/60 1/60*
1/20 (0.05) 1/50 (0.02)
20/400 5/300 (20/1200)
4 Blindness 1/60%* Light perception

1/50 (0.02) -
5/300 (20/1200) -
5 Blindness No light perception -

9 Undetermined or -
unspecified

Source: World Health Organization. International statistical classification of diseases and
related health problems 10th revision (ICD-10) [homepage on the Internet]. 2016 [cited 2017
Jan 16]. Available from: http://apps.who.int/classifications/icd10/browse/2015/en#/H54

*, or counts fingers (CF) at 1 metre
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VISION 2020: Right to Sight initiative by the WHO and the
International Agency for the Prevention of Blindness (IAPB)
that was implemented in 1999."> Some of these achievements
include a fivefold increase in the number of cataract operations
performed in India, decrease in blindness because of trachoma
and onchocerciasis, and reduction in childhood blindness as a
result of vitamin A supplementation, immunisation against
measles, and increased focus on retinopathy of prematurity.”®
Furthermore, there has been profound advancement in
providing spectacles to poor communities, thereby reducing
VI caused by uncorrected refractive error.”

In terms of the levels of VI, the number of individuals with
moderate and severe VI worldwide decreased from 269
million in 2004 to 246 million in 2010.%%'* In addition, globally
it is estimated that there are 17.5 million children aged 0-14
years with moderate and severe VI.® Specifically in South
Africa, the prevalence of individuals with moderate and
severe VI decreased from 2.3% (660 405 of 47.8 million) in
2005 to 2.0% (662 472 of 50.1 million) in 2010."® However,
there is a paucity of data available on VI in children and
adolescents (aged 0-14 years) in South Africa. Of the global
estimate of 1.4 million blind children, 1 million are found in
Asia while 300 000 are found in Africa.*

Causes of visual impairment

The causes of VI differ significantly between regions, with
the prevalence of cataract being lowest and macular
degeneration being greatest in high-income regions."”
Table 3749101718192021 symmarises studies that have reported
on the distribution of the major causes of VI. Globally, the
leading causes of blindness and moderate and severe VI
include uncorrected refractive error, cataract and macular
degeneration.*®*” Bourne et al.” further reported that
the magnitude of individuals affected by blindness and
moderate and severe VI caused by uncorrected refractive
error increased from 6.3 million and 88.0 million in 1990 to
6.8 million and 101.2 million in 2010, respectively.

In Africa, the main causes of moderate and severe VI in adults
are cataracts and diseases affecting the cornea and retina.*” In
Sub-Saharan Africa, the prevalence of cataracts causing VI

TABLE 2: Summary of studies reporting on the overall prevalence of visual impairment and its different levels.

Author Year Area Number of visually impaired Number of individuals with moderate Number of individuals blind
and severe VI
Resnikoff et al.® 2002 Global 161 million 124 million 37 million
(19 million below age 15) (17.6 million below age 15) (1.4 million below age 15)
Resnikoff et al.*4 2004 Global 314 million (incl. 153 million with 269 million (incl. 145 million with 45 million (incl. 8 million with
uncorrected refractive error) uncorrected refractive error) uncorrected refractive error)
Pascolini and Mariotti® 2010 Global 285 million 246 million 39 million
18.9 million 17.5 million 1.4 million
(aged 0-14) (aged 0-14) (aged 0-14)
Stevens et al.?? 2010 Global 223.4 million 191 million 32.4 million
(109 million women) (19.6 million women)
Resnikoff et al.® 2002 Africa 26.8 million 20 million 6.8 million
Pascolini and Mariotti® 2010 Africa 26.3 million 20.4 million 5.9 million
Sacharowitz® 2002 Sub-Sahara Africa NR 16-18 million 5-6 million
Sacharowitz® 2002 South Africa Approx. 600 000 NR NR
The Vision Loss Expert Group*® 2005 South Africa 872 780 660 405 212375
The Vision Loss Expert Group®® 2010 South Africa 869 084 662 472 206 612

NR, not reported; VI, visual impairment.
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TABLE 3: Summary of studies reporting on the major causes of visual impairment.
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Author Area Cause of moderate and severe VI

Cause of blindness

Resnikoff et al.® Global Cataract

Pascolini and Mariotti®  Global
Pizzarello et al.?® Africa NR

Oduntan’ Africa Cataract, corneal and retinal disease

Bourne et al." Sub-Sahara Africa Uncorrected refractive error, cataract, macular
(southern) degeneration

Oduntan’ South Africa Cataract, corneal opacity and glaucoma

Sacharowitz*® South Africa Cataract, glaucoma, refractive error, retinal diseases

Naidoo et al.* South Africa NR

Cockburn et al.*® Cape Town,

Maake and Oduntan?® Limpopo Uncorrected refractive error, cataract, glaucoma

Uncorrected refractive error, cataract, glaucoma

Cataract, glaucoma, ARMD, trachoma, corneal opacity, childhood
blindness, diabetic retinopathy

Cataract, glaucoma, ARMD, childhood blindness, corneal opacity
Cataract, trachoma, onchocerciasis, childhood blindness, refractive error
NR

Cataract, uncorrected refractive error, macular degeneration

NR
Corneal scarring

Cataract, refractive error, glaucoma

Cataract, posterior segment diseases, refractive error  Posterior segment diseases, cataract, glaucoma, ARMD

Cataract, glaucoma, corneal anomalies

ARMD, Age-Related Macular Degeneration; NR, not reported; VI, visual impairment.

declined from 24.2% in 1990 to 17.8% in 2010; however, the
prevalence of macular degeneration and glaucoma increased
from 2.8% and 1.5% in 1990 to 4.8% and 2.6% in 2010,
respectively.”” Specifically in South Africa, the main causes of
moderate and severe VI include cataract, corneal opacity,
glaucoma, refractive error and retinal diseases such as retinitis
pigmentosa, Stargardt’s disease, Usher’s syndrome and
Leber’s Congenital Amaurosis.”'” Recent studies undertaken
in South Africa confirmed that cataract, uncorrected refractive
error, posterior segment diseases (optic atrophy, trauma and
macular hole) and glaucoma were the main causes of
moderate and severe V118"

Even though 65% of individuals with VI are older than 50
years, childhood blindness and VI remain a major concern
because of the expected number of years to be lived.?? Of the
1.4 million children that are blind, a quarter is as a result of
retinal diseases while 20% are because of corneal pathology.”
Cataract and glaucoma account for 13% and 6% of blindness
in children, respectively.® Globally, the main cause of
moderate and severe VI in children aged 5-15 years is
uncorrected refractive error.* Corneal scarring accounts for
between 25% and 50% of the VI reported in rural parts of
Africa and Asia.® In South Africa, the chief causes of
childhood blindness include retinitis pigmentosa, albinism,
cataract, glaucoma, nutritional causes, infections and
inherited genetic disorders (other than retinitis pigmentosa
and albinism).”

Implications of visual impairment

Visual impairment has severe consequences, more especially
in developing countries. Its debilitating effects decrease the
ability of affected individuals to function independently and
may negatively impact daily living and quality of life.** Most
of the information about the world is achieved through the
sense of vision as it is fundamental to learning and integrating
information from the other sensory organs.”?*” Approximately
80% of learning occurs through vision. Thus, if VI is present at
birth or develops shortly afterwards, it may negatively impact
development. As a result, children with VI are developmentally
delayed in gross and fine motor skills in addition to
visual perception.®® Furthermore, approximately 90% of
children with VI are deprived of an education because of
socioeconomic and physical barriers including discrimination
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and stigmatisation, limited accessible schools and the inability
to cope with the impairment.**

The physical, social and psychological well-being of children
and adolescents are also negatively affected.® It has been
reported that children and adolescents with VI experienced
reduced quality of life when compared to age-matched
children and adolescents without VI.3! VI also contributes to
the socioeconomic burden on society as a result of a loss in
education, career opportunities and economic gain for
individuals with VI and their families.!**?

Rehabilitation in visual impairment

The functional ability of an individual with VI is not
determined solely by the magnitude of vision loss. In addition
to the physiology of the eye, other physical, psychological
and social factors also influence daily living. Individuals
with VI experience more symptoms of depression than those
without VI.*®¥ The combination of social, functional and
psychological disabilities related to VI result in an overall
reduction in quality of life.*® As a result, rehabilitation of an
individual with VI requires a holistic approach that considers
social, economic and psychological needs in addition to their
visual needs.** An ideal interdisciplinary team of health care
professionals that can provide such an approach would
include, among others, an optometrist, ophthalmologist,
psychologist, audiologist, occupational therapist, orientation
and mobility instructor and physiotherapist.*

The rehabilitation of children and adolescents with VI aims
to increase their functionality and independence, aid in their
education and improve their social interaction. It has been
reported that proper management of individuals with VI can
provide the same quality of life as that of normally sighted
individuals.? Rehabilitation services should be made
available, accessible and affordable particularly in developing
countries. Early intervention provides effective visual
rehabilitation and is vital in reducing the incidence and
impact of VI. The perspective of the child with VI is vital in
their rehabilitation as their views do not always correspond
with the views of their parents or even that of the health care
professionals.® Significant gender differences exist regarding
access to rehabilitation for individuals with VI. Even though
more women are blind or have VI, only a minority seek
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rehabilitation and/or low vision services.® This warrants the
need for vision screening and awareness programmes
targeting women, more especially in developing areas.

Conclusion

Visual impairment remains a global concern that is likely to
escalate with prolonged life expectancies. Approximately
90% of individuals with VI live in developing countries
because of poor access to health care services.*” There has
been an overall decline in the number of individuals with VI
from 314 million to 285 million in 2010, which may be
attributed to the achievements of the VISION 2020: Right to
Sight initiative.*'*!> Women are at higher risk of VI than men;
however, this gender disparity was lowest in Sub-Saharan
Africa.*? The implications of childhood blindness and VI
may be more significant because of greater life expectancies,”
thus contributing to the socioeconomic burden on society."
As a result, rehabilitation of individuals with VI requires a
holistic approach that is readily available, accessible and
affordable, particularly in developing countries.*
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