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Blindness in children: control priorities and
research opportunities
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Vision 2020
The World Heath Organization and the
International Agency for the Prevention of
Blindness in 1999 jointly launched “Vision
2020—the right to sight.” This ambitious pro-
gramme, to eliminate unnecessary blindness
and promote good vision throughout the
world, includes the control of blindness in chil-
dren as one of its first five priorities.1 Given
that there are estimated to be 45 million blind
people, of whom only 3% are children, this
may seem to be inappropriate. However, child-
hood blindness is important because of “years
of blindness”2: the patient with blindness due
to macular degeneration will have a limited
number of years of visual loss, but the child
who goes blind today is likely to still be with us
in 2050. The concept of “blind years saved” is
useful when it comes to allocation of resources,
as it can be argued that restoring the sight of
one child blind from cataract is equivalent to
restoring the sight of 10 elderly adults blind
from cataract. Children, therefore, deserve
special attention.

Magnitude and causes
The definition of childhood blindness is
usually considered as a corrected visual acuity
of less than 6/60 in the better eye in an
individual aged 0–15 years. Reliable prevalence
data are diYcult to obtain for a variety of
reasons but the available evidence suggests that
the prevalence varies from 0.3/1000 children in
economically developed communities to over
1.0/1000 children in underprivileged societies.2

This translates into approximately 80–100
“blind” children per million total population in
industrialised societies and over 400 blind
children/million population in the poorest
areas of the world.

Mortality in blind children, particularly in
developing countries, is higher than in their
sighted counterparts, as many of the conditions
which can lead to visual loss are also causes of
child mortality (for example, measles, vitamin
A deficiency, prematurity, congenital rubella,
inherited syndromes). The prevalence of blind-
ness in children therefore underestimates the
magnitude of the problem, as prevalence only
takes account of children who survive.

Of the 1.4 million blind children worldwide
an estimated 25% are blind from retinal
diseases, 20% from corneal pathology, 13%

due to cataract, 6% from glaucoma, and 17%
due to anomalies aVecting the whole globe.
More than 40% of childhood blindness is
caused by conditions for which preventive or
therapeutic interventions have proved eVec-
tiveness.2 These global figures, although of
value in advocacy, are not helpful when it
comes to planning and implementing pro-
grammes, as wide variations exist in the preva-
lence and causes of avoidable childhood blind-
ness in, for example, the United Kingdom,
Brazil, India, and Ethiopia.

Control priorities
CORNEAL SCARRING

In industrialised countries corneal disease is
responsible for less than 2% of blindness in
children while in the poorest areas of Africa
and Asia corneal scarring accounts for 25–
50%. The major cause is vitamin A deficiency
often precipitated by measles or gastroenteritis
in children aged typically 6 months to 4 years.
The prevalence of blindness in children is
related to under 5 mortality rates,3 and under 5
mortality rates are a surrogate indicator of vita-
min A deficiency.4 It has been suggested that
countries with under 5 mortality rates over
50/1000 live births are likely to have vitamin A
deficiency of public health significance.

Child mortality rates are declining in many
developing countries, and other indices of child
health, such malnutrition rates have also
improved.5 This improvement in child health is
due to interrelated factors including improved
female literacy, reduced fertility, improvements
in environmental health, socioeconomic devel-
opment, as well as specific interventions—for
example, measles immunisation and pro-
grammes for the control of vitamin A defi-
ciency and diarrhoea. As far as vitamin A defi-
ciency is concerned UNICEF estimates that
over one million child deaths have been
prevented by supplementation programmes
since 1998, and the number of children with
clinical and subclinical vitamin A deficiency
has declined dramatically over the past dec-
ade.6 Measles deaths have also declined as a
result of increased coverage with measles
immunisation as part of the expanded pro-
gramme of immunisation, with an estimated
1.47 million deaths prevented in 1997.7 The
impact of these changes on childhood blind-
ness is that bilateral corneal ulceration is
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becoming less common in poor countries, and
the proportion of childhood blindness due to
corneal scarring is less now than 20–30 years
ago.8

The first priority therefore for the control of
blindness in children in poorer regions of the
world is to develop sustainable, eVective inter-
ventions for the control of vitamin A deficiency
and ensure high coverage with measles immu-
nisation. Of secondary importance are pro-
grammes for the control of ophthalmia neona-
torum, and the inclusion of traditional healers
in primary eye care training which can reduce
the rate of corneal damage as a result of harm-
ful traditional practices.9

CATARACT AND GLAUCOMA

Worldwide, cataract and glaucoma are respon-
sible for about 20% of all cases of childhood
blindness. Congenitally acquired rubella is a
potentially preventable cause of cataract in
some parts of the world—in one study in south
India more than 20% of infantile cataract was
due to confirmed rubella.10 However, inad-
equate coverage with an infantile immunisa-
tion strategy can lead to an increased incidence
of congenital rubella, and the decision on the
best immunisation strategy, if any, needs to be
based on seroprevalence and health services
research data.11 Successful treatment of cata-
ract and glaucoma requires a variety of
interventions including training of health
personnel who deal with newborn babies to
recognise these eye diseases; easy and quick
referral mechanisms to ensure children with
cataract and glaucoma are seen by specialists;
training of eye specialists in the assessment,
surgery, and long term management of these
children; support services including paediatric
anaesthesia, orthoptics, optometry, low vision
specialists, and educationalists.

In resource-poor regions of the world
subspecialty ophthalmology is not generally in
place, and children with cataract and glaucoma
are managed by general ophthalmologists.
Training programmes for ophthalmologists
interested in children’s eye diseases are being
developed in South East Asia, but management
will not improve until the culture of subspe-
cialty training and referral of cases by general-
ists to subspecialists is adopted.

RETINOPATHY OF PREMATURITY

A notable achievement in the control of blind-
ness in children is the reduction of blindness
due to retinopathy of prematurity (ROP) in
industrialised countries since the first epidemic
in the 1940s and 1950s. However, in urban
settings of Latin America, the former socialist
economies, and now Asia, ROP is reaching
almost epidemic proportions with between a
quarter and a half of all childhood blindness in
some countries being due to ROP.12 It is vitally
important that programmes for screening and
treating babies are established in all units
where preterm babies weighing less than 1500
g survive to 6 weeks and more. There are
encouraging developments in Latin America,
but much more needs to be done, and this
problem is likely to increase in Asia as neonatal

units and survival rates for babies less than
1500 g improve.

LOW VISION SERVICES

Many children with minimal residual vision
can be greatly helped by full spectacle correc-
tion with or without low vision magnification
devices. It has been shown that more than half
of children in blind schools in Africa can read
normal print (and therefore be integrated into
normal, non-Braille, education) if provided
with spectacles and/or near magnifiers. Regret-
tably, low vision work does not carry the same
kudos as surgery or even public health speciali-
sation; however, the provision of good low
vision services is an essential component in any
specialist paediatric eye care unit. It is also
important that low vision services are made
available to visually impaired children in blind
schools and special education so they can max-
imise their available vision and thus improve
their quality of life.

Research opportunities
Research priorities vary depending on the
causes of childhood blindness in any given
population and they will also change over time
as avoidable conditions are controlled and new
problems emerge or assume greater
importance.

Research opportunities at present for diVer-
ent situations include:
+ clinical trials to determine the optimum

management strategy for congenital cata-
ract, particularly where follow up is poor

+ identification of screening criteria and
evaluation of screening methods for the
detection of threshold retinopathy of prema-
turity in diVerent settings

+ development and evaluation of novel com-
munity based interventions for the control
of vitamin A deficiency in women and chil-
dren

+ evaluation of the impact and best strategies
for providing low vision services in diVerent
settings

+ identification of the causes of conditions
where the aetiology is currently not known
(for example, congenital glaucoma, and
congenital anomalies such as microphthal-
mos and coloboma).

Conclusion
The global prevalence of blindness in children
is currently estimated to be 0.8/1000 children,
and the total number of children in the world is
approximately 1.8 billion. The number of chil-
dren is expected to peak in the next 20–30
years at two billion, and then start to decline. If
the prevalence of blindness in children can be
reduced to a global average of 0.4/1000 (that
is, similar to that in the established market
economies) the number of blind children in
2020 will be approximately half the current
number. This can be achieved by:
+ elimination of corneal scarring due to

vitamin A deficiency and measles
+ improved early referral and management of

cataract and glaucoma
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+ control of retinopathy of prematurity by
implementation of screening and treatment
protocols in all intensive care neonatal units.
Further research into genetic conditions,

and the role of environmental risk factors
operating during fetal development (that is,
toxins or nutritional deficiencies) as well as
exploration of gene-environment interactions
in the aetiology of congenital anomalies also
oVers potential for further reducing childhood
blindness.

1 World Health Organization. 1997 Global initiative for the
elimination of avoidable blindness. WHO/PBL/97.61. Ge-
neva: WHO, 1997.

2 World Health Organization. Preventing blindness in children.
Report of a WHO/IAPB scientific meeting. WHO/PBL/
00.77. Geneva: WHO, 2000.

3 Gilbert CE, Anderton L, Dandona L, et al. Prevalence of
blindness and visual impairment in children—a review of
available data. Ophthalmic Epidemiol 1999;6:73–81.

4 Schultink W. How do we know a population has a problem
of vitamin A deficiency? Recommendations for practical
indicators 1: under 5 mortality rates. In Newsletter of Task
Force Sight and Life 2001;1:13–14.

5 Special theme issue on child mortality. Bull World Health
Organ 2000;78:1175–91.

6 United Nations Administrative Committee on Co-
ordination. Subcommittee on Nutrition. December 1997.
Chapter 2. Micronutrients.

7 World Health Organization. Global programme for vaccines
and immunization. Expanded programme on immunization.
EPI information system. Global summary. WHO/EPI/
GEN/98.10. Geneva: WHO, 1998.

8 Waddell KM. Childhood blindness and low vision in
Uganda. Eye 1998;12:184–92.

9 Courtright P, Lewallen S, Kanjaloti S. Changing patterns of
corneal disease and associated vision loss at a rural African
hospital following a training programme for traditional
healers. Br J Ophthalmol 1996;80:694–7.

10 Eckstein MB, Brown DWG, Foster A, et al. Congenital
rubella in south India: diagnosis using saliva from infants
with cataract. BMJ 1996;312:161.

11 World Health Organization. Report of a meeting on preventing
congenital rubella syndrome: immunization strategies, surveil-
lance needs.WHO/V&B/00.10 WHO. Geneva: WHO, 2000.

12 Gilbert C, Rahi J, Eckstein M, et al. Retinopathy of prema-
turity in middle-income countries. Lancet 1997;350:12–14.

Blindness in children 1027

www.bjophthalmol.com

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/
http://group.bmj.com/


doi: 10.1136/bjo.85.9.1025
 2001 85: 1025-1027Br J Ophthalmol

 
Clare Gilbert and Allen Foster
 
research opportunities
Blindness in children: control priorities and

 http://bjo.bmj.com/content/85/9/1025.full.html
Updated information and services can be found at: 

These include:

References

 http://bjo.bmj.com/content/85/9/1025.full.html#related-urls
Article cited in: 
 

 http://bjo.bmj.com/content/85/9/1025.full.html#ref-list-1
This article cites 5 articles, 2 of which can be accessed free at:

service
Email alerting

box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign up in the

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/content/85/9/1025.full.html
http://bjo.bmj.com/content/85/9/1025.full.html#ref-list-1
http://bjo.bmj.com/content/85/9/1025.full.html#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

