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Measuring the burden of childhood blindness

Globally, the prevalence of blindness among children is
estimated to be approximately one tenth of that in adults,
at around 0.7 per 1000.1–3 However, blindness in childhood
has far reaching implications for the aVected child and
family, and throughout life profoundly influences edu-
cational, employment, personal, and social prospects.4

Thus, the control of childhood blindness has been identi-
fied as a priority of the World Health Organisation’s
(WHO) global initiative for the elimination of avoidable
blindness by the year 2020.5

Measures of disease frequency alone, however, aVord a
limited understanding of the public health significance of
childhood blindness. The global financial cost of blindness
with an onset during childhood, in terms of loss of earning
capacity (per capita GNP), is greater than the cost of adult
blindness and has recently been estimated to be between
US$6000 million and $27 000 million.6 Most of this is
accounted for by children living in high income countries,
where the prevalence is less, but life expectancy and earn-
ing capacity greater, than in low income countries. These
financial costs alone, however, provide only one perspec-
tive of the public health burden of blindness. Improved
understanding and quantification require the application
of indicators which measure the impact of blindness in
terms of morbidity (years of disability suVered) as well as
mortality (years of life lost through premature blindness
associated death). Such indicators are useful in identifying
those in the population in greatest need and for setting pri-
orities in provision of health services. They are also impor-
tant in the assessment of eVectiveness of interventions and
their economic evaluation. Finally, they oVer a means of
prioritising the agenda for future research.

The use of composite measures of morbidity and
mortality, together with epidemiological and demographic
indicators of the burden of disease, is well known in inter-
national public health. However, there is considerable
disagreement about the most appropriate measures and
the methods used to derive them.7 8 Indeed, some have
advised that the use of these composite measures be recon-
sidered on the basis that health status and burden of
disease cannot be expressed in a single figure.9–12 An
attempt has been made to measure the burden of visual
impairment and blindness in adults in the Global Burden
of Disease Study,7 13 which has attracted attention recently.
The primary indicator of burden of disease, specifically
developed for this study, was the time based outcome
measure of disability adjusted life years (DALY)8 which is
similar to the quality adjusted life year (QALY).14

Blindness was categorised, by expert consensus, in the
penultimate class of increasingly severe disability.13 Cata-
ract, glaucoma, trachoma, and onchocerciasis were impli-
cated, either directly or as risk factors for other disorders,
in 3.1% of deaths worldwide and were estimated to result
in 1.9% of global DALYs lost.7 By comparison, diabetes
mellitus, implicated in 5.5% of deaths, accounted for the
same percentage of DALYs.7 The potential for estimating
the burden of childhood blindness from this study is
limited by the categorisation of the major causes of blind-
ness in children within other groups of disorders such as
malnutrition, communicable diseases, perinatal disorders,
and congenital anomalies. Nevertheless, the cost eVective-

ness of some strategies to reduce child mortality which also
have implications for childhood blindness has already been
demonstrated: vitamin A supplementation, at about $1 per
DALY saved, continues to rank as one of the most cost
eVective of all health interventions.14

The four general concepts behind the development of
the DALY were: firstly, all health outcomes which aVect
social welfare should be included in any indicator of health
status; secondly, of the personal characteristics of the
aVected individual, only age and sex are to be considered
in the calculation; thirdly, like health outcomes should be
treated as like, irrespective of the characteristics of the
community in which the aVected individual lives; and
fourthly, time should be the unit of measurement.8 While
the rationale behind these principles is broadly accepted,
there is debate about the validity of the guiding
assumptions as well as the weighting and formulas used in
calculating this essentially economic indicator.9–12

In public health ophthalmology the use of measures of
burden of disease has, so far, been limited. There is a need
for debate and collaboration between epidemiologists,
ophthalmic professionals, health economists, and social
scientists to promote the development of indicators of the
burden of visual impairment. Evans and Ranson have
recently proposed the use of the handicap adjusted life year
(HALY),15 16 a prevalence based indicator similar to the
DALY, calculated by summing years of life lost because of
premature mortality and the years of life lived with handi-
cap (adjusted for its severity) with both discounted to
reflect time preference—that is, the greater value of present
than future years of life.15 16 They have used this indicator
to estimate the global burden of trachomatous visual
impairment15 and in an economic evaluation of a trachoma
control programme.16 Their sensitivity analysis (that is,
varying the value of the factors used in their calculations),
showed that the range of HALYs lost attributable to
trachomatous visual impairment was very wide. The
estimate was particularly sensitive to the values of disease
prevalence, the age structure of the visually impaired
population, and the discount rate used. Therefore, the
authors urged cautious interpretation of the calculated dis-
ease burden, with particular attention to the “impressive
variability in the underlying assumptions on which the
estimates are based”.15 This work highlights the constraints
to further development and refinement of such indicators
imposed by the lack of complete information about visually
impaired individuals.

Even if a single composite measure were desirable, in
most countries the necessary data for estimating the bur-
den of mortality and morbidity attributable to the causes
of childhood blindness are not available. Data regarding
adults, where these are available, are inapplicable. These
gaps in our knowledge are significant and will need to be
addressed if we are to improve our ability to measure the
burden of childhood blindness eVectively and accurately.
Thus, there is a need for better population based estimates
of the prevalence and incidence of diVerent causes of
blindness. Longitudinal studies are required to determine
age at onset and the duration of disease by cause. The
increased risk of death associated with blindness in child-
hood needs to be quantified in both developing and
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industrialised nations where the likely causes are so
diVerent.2 The problem of defining and measuring the
disability or handicap resulting from visual impairment in
childhood is challenging and, among other approaches, it
will be necessary to develop visual outcome measures,
including quality of life, which can be used in children of
diVerent ages. The findings of these areas of research have
wide implications for practice and policy.

Thus, with our present knowledge it is diYcult to esti-
mate, with any certainty, the burden of childhood
blindness in terms of morbidity and mortality. As up to
70% of childhood blindness worldwide might be eVec-
tively avoided by currently available primary, secondary,
and tertiary preventive strategies,2 5 the need to improve
existing strategies, especially in developing countries, as
well as to develop new strategies, particularly in
industrialised countries, to control childhood blindness is
clear. However, given the economic considerations in
healthcare provision in both settings, there is a need to
demonstrate the relative value of these strategies to overall
public health. Furthermore, there is a need to assess their
eVectiveness through their impact on the burden of
disease. Thus we suggest that measuring the burden of
childhood blindness accurately, as well as developing ways
of eVectively comparing it with other causes of morbidity,
remain important goals.
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