


7Re Micronu tt-ient Deficiency Informarion System (14DILT) was established in 1991 in the Nutrition unit 
of the World Health Organization (WHO, in collaboration with ihe Communiry Syslems Foundation of 
Ann Arbor, Michigan. The hdDIS is a glohal surveillance mechanism for continually as.se.ssing the 
magnilarde and distribution of dejciencies in three major micro nutrient.^: iodine, viramin A and iron. The 
datahases provide the information required both to estimate the prevalence of these forms of 
micronutrient malnutrition on a national and global scale, and to provide timely and direct suppnrr for 
implementing and monitoring rela fed prevention and control programmes. 

Information is hased on clinical indicators and selected biochemical and ecological parameters; it has 
been gathered from scientific journals, governmenr documents, conference reports, and unpublished 
papers. 70 facilitate interpretation, evePy eSfort is made to specifi the methods used in collecting and 
analysing in formation. Wenever possible, daia are presenied in tabular form stratijed by administrative 
region, age, sex and nutrient status. On [his basis, national "at-risk" and "aflected"popu1ations have 
heen calculated. 7711s degree of detail is provided in support of continuing eflorts to standardrze 
merhodolog es for assessing population-based dejciency rates. It is hoped that E his will lead eventually 
hoth to improved monitoring of control activitie.~ and a better understanding of  their impact within 
counlries. 

T h ~ s  is the second jn the MDIS workrng paper series, available data on global prevalence of iodine 
dejiciency disorders having been presented in 1993. A third reporl is in preparation, on the global 
prevalence of iron dejciency anaemia in children. Although prafious efforts h m e  heen made to document 
the worldwide magnrtude and di~trjhution o/micronuirient dejciencies, the MnIS is  he most syslematic 
and comprehensive approach developed thus far to providing robust epidemiological prevaIence estimates 
ofdeficiencies of these three important micronuirienls. 

Because ofthe rjrflamic narure of glohal micronuirienl malnulrition, WHO expects to update periodically 
[his and other documents in the MDIS worXing paper series. Readers are urged to provide any missing 
information so that current estimates may be revised. 
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Vitamin A deficiency (VAD), is the single most important cause of childhood blindness in developing 
countries. Tt also contributes significantly, even at subclinical levels, to morbidity and mortality from 
common childhood infections. Heightened awareness of the role of vitarnin A in human health has led 
to an international effort to eliminate VAD and its consequences as a public health problem by the year 
2000. 

In 1987 WHO estimated that VAD was endemic in 39 countries based on the occurrence of clinical eye 
signs or symptoms, or very low blood levels of vitamin A (<0.35 prnoVI). This document updates this 
information based on biochemical evidence of subclinical VAD, i.e. population-based blood levels of 
vitamin A 50.70 pmoV1, supported by other biological indicators and such ecological risk factors as diet. 
It is now estimated that VAD, including clinical and subclinical forms of severe and moderate degrees 
of public health significance, exists in 60 countries, and it is likely to be a problem in at least an additional 
13 countries. An estimated 2.8 to 3 million preschool-age children are clinically affected, and 25 1 million 
more are severely or moderately subclinically deiicient. At least 254 million children of preschool age are 
thus "at risk" in terms of their health and survival. 

VAD is the result of two primary factors. First, there is a persistent inadequate intake of vitamin A to 
satisfy physiological needs. This is frequently exacerbated by secondary dietary circumstances such as 
insufficient consumption of dietary fat, which leads to inefficient absorption of this micronutrient. The 
second factor causing VAD is a high frequency of infections. Infections depress appetite, prompting an 
elevation in the body's vitamin A utilization and consequently the nutrient's inefficient conservation. Other 
conditions related to poverty, e.g. social underdevelopment (particularly affecting women); inadequate 
environmental sanitation; and insufficient water supply for growing food, drinking and maintaining 
adequate personal hygiene are associated with malnutrition generally, often including VAD. These 
conditions of deprivation are reflected in high infant and child mortality rates, which may be reduced to 
a degree by improved vitamin A status. It is important, therefore, to identify populations with subclinical 
VAD, as well as those with xerophthalmia, to quantify the at-risk population and to implement interven- 
tion programmes that reflect the true magnitude and severity of the problem. Recent methodological 
developments and refinements in their interpretation permit this to be accomplished far more readily than 
in the past. 

This document provides a comprehensive listing of data on the magnitude and distribution of VAD based 
on clinical and biochemical parameters that are supported by ecological risk factors. The intention is to 
provide an overview of the global distribution of V D .  However, in the absence of, in particular, 
nationally representative data from all countries concerned, national prevalence estimates have been made 
based on the best available representative sub-regional data. Estimates of the numbers of people 
"affected" and "at risk" are thus approximations subject to refinement as more representative and 
comprehensive data become available. Nevertheless, it is clear that there is a signiiicant VAD problem 
in at least parts of most countries in Afica, South and South-East Asia, and some areas of Latin America 
and the Western Paciiic. Generally speaking, VAD is not believed to be of public health significance in 
countries with established market economies; however, most of these countries have not recently 
conducted surveys that would detect subclinical deficiency if it were to occur among their less affluent 
populations. Thus far little information is available from the former socialist countries of central Europe. 
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This document is a first step in providing updated national estimates of VAD and in generating regional 
and global figures on this basis. The data serve as a baseline for tracking progress nationally and globally 
towards the virtual elimination ofVAD, which is one of the end-of-decade micronutrient goaIs endorsed 
by the World Summit for Children (1990), the International Conference on Nutrition (1992), and the 
World Health Assembly (1 993). 

The document is divided into four sections. The first section describes the nature of VAD and reviews 
the epidemiological issues involved in measuring and interpreting VAD prevalence studies. It also 
describes in some detail the steps taken in extracting data from various sources. The second section 
presents summary tables ofthemost recent VAD prevalence databy country and WHO region. The third 
section presents more detailed sub-national prevalence data by WHO region and, where available, sub- 
national areas, thereby showing the geographic variabiIity of VAD within countries. Biological data are 
presented with information concerning the specific laboratory procedures employed. The fourth section 
provides complete bibliographc information for all data sources presented in the national and sub-national 
prevalence tables. 



Introduction and bucCkwo~md l 

Vitamin A is an essential nutrient needed in small 
amounts for the normal functioning of the visual 
system, growth and development, maintenance of 
epithelia1 cellular integrity, immune hnction, and 
reproduction. VAD occurs when body stores are 
depleted to the extent that physiological functions 
are impaired even though clinical eye signs may 
not be evident. Because the vitamin is fat-soluble 
it is stored in the body when intake is in excess of 
physiological need. Nearly 90% of that which is 
stored is found in the liver. Depletion of stored 
vitamin A occurs over time when the diet contains 
too little to replace the amount used by tissues or 
reduced by breast-feeding. The level of depletion 
at which physiological functions begin to be 
impaired is not entirely clear. What is known, 
however, is that the vitamin is actively recycled 
through the liver and among tissues, and it appears 
that rates of utilization by specific tissues can at 
least partially adapt to diminishing availability. 
This adaptation and recycling serves to maintain 
relatively constant blood levels until body stores 
become depleted below a criticaI point for which 
adaptation can no longer compensate (I). 

The integrity of epithelia1 barriers and the immune 
system are compromised before the visual system 
is impaired. This leads to increased severity of 
some infections and risk of death, especially 
among children (2). When vitamin A depletion is 
sufficient to affect the visual system, 
nightblindness occurs first due to the body's 
decreased ability to generate rhodopsin, which is 
essential for vision in dim light. This is 
accompanied by a foss of goblet cells from the 
epithelia1 tissue of the eye and results in 
xerophthalmia ("dry eye") which can affect both 

and irreversible partial or total blindness 
(keratomalacia) (3). 

Ocular symptoms and signs resulting from VAD- 
xerophthalmia- have a long, well-recognized 
history, and have until recently been the basis for 
estimating the global burden from the disease. 
However, it is now recognized that the health of 
far larger numbers of preschool-age children (4), 
and perhaps older children and pregnant or 
lactating women as well, is compromised by VAD, 
even at moderate, and possibly mild, sub-clinical 
levels. 

Figure 1 illustrates the relation between age and 
basal requirements for vitamin A on the basis of 
body weight and recommended safe levels of 
intake. Required intake during pregnancy and 
lactation are included in TabIe 1. The estimated 

the conjunctiva (conjunctival xerosis and Bitot's Fig. 1 Eslin~alcd basal rcquiremcnts for vitamin A by 
spot) and cornea (corneal xerosis), and may lead 
to cornea1 ulceration, invasion by microorganisms, 



t ~ a s a l  ~-oquirc~ncnls and s~iJ1! ~ C V C ~  of intake for dislrib~rtinrl in a popi~lntifin, t11c basal vila~nin h 
vitalnit1 A by R ~ C  g ~ . o l ~ j ~  at~t l  scx art idso given in rcquircn~cat for plat~ning purposes is 250 pg daily 
' c  l Whcn wciglitcd by a typical age-sex a~id thc rccornmcnrfcd safc itltnke level i s  550 L A ~ .  



A 1989 estimation of the global supply of vitamin Table 2. Available supply of vitamin A by 
A is summarized in Table 2 according to WHO 
and UNICEF regions (6). In recent years a slight 

WHO region (pg RE/day)" 

increase in total suppIy has occurred in all regions 
of the world except in parts of Africa where 
supplies, apart from North Africa, have remained 
unchanged or declined. The increase has occurred 
mainly in vegetable rather than animal sources of 
vitamin A with the exception of China where per 
capita intakes from animal sources have increased. 
Although the available global vitamin A per capita 
is above basal requirements, safe levels of intake 
are not met in South and South-East Asia, or in 
East and Southern Africa. 

Per capita availability data must be viewed with 
caution. For example, the highest per capita 
availability of vitamin A-activity in foods i s  found Available supply of vitamin A by UNlCEF 
in the Sahelian belt and West Africa, most of 
which is from vegetable sources of provitamin A. 
In these African regions, clinical VAD is endemic 
just as it is in South Asia where the available per 
capita supply, also largely from vegetable sources, 
is two-fifths as great. Clearly per capita data can 

" Source: ACCJSCN 

Some vegerable sources oof 'vrlamin A. 
Photo: B. Underwood 
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mask problems of uneven distribution. Hence, Table 4. Estimates of affccted and at-risk 
VAD continues to be a widely spread problem populationsa 
among preschool-age children even if recent SubcIinical 
mforrnation suggests that a decline is occurring in Region Clinical scverc & Prevalence 
its most serious clinical form, keratomalacia (7). (X 1 06) moderate (X) 

(X 1 06) 

Country data presented in this document are not 
all based on representative national sampling. A 
listing of the type of data available by region and 
used to derive the summary tables is given in Table 
3. A country-by-country evaluation of the 
available data is provided in the notes for each 
country to assist readers in interpreting the 
prevalence data. In several countries, current 
information is not available and judgements were 
made based on projections as to how recent events 
would likely influence earlier prevalence data. 
Attention is drawn to the fact that data are not 
available or current for a large number of countries 
in those regions where VAD is widespread. Thus, 
the estimates in Table 4 reflect only available data 
and should not be interpreted as the total 
population "at risk" either regionally or globally. 
Based on the available data projected to reflect 
conditions in 1994, the global estimates of the 
numbers of children 0-4 years of age clinically 
affected is 2.8 million, and severely and 
moderately subclinically affected (taken as one 
category), is 251 million. These estimates are 
provided by country in the summary tables and are 
summarized by WHO region in Table 4. 

AFR 1.04 52 49.0 

AMR 0.06 16 20.0 

SEAR 1.45 125 69.0 

EUR NA NA NA 

EMR 0.12 16 22.0 

WPR 0.13 42 27.0 

Sub -Totals 2.80 25 1 

TOTAL 254 

"Had only on a projection for 1994 from those countries in 
cach rcgion where data were available. See Table 3 for 
nurnbcrs of countries without data. 

EPIDEMIOLOGY OF VAD 

VAD as a public health problem occurs within an 
ambience of ecological, economical and social 
deprivations in the macro-environment in which 
populations are found (i.e. regions and countries), 
and in the micro-environments in which families 
live (i.e. communities and households). The rela- 



Introdzt ction and backarozcnd 

tive influence of causal factors at both the macro- 
and micro-level will vary among countries, and 
even regions within countries, necessitating a 
situational analysis to understand and subsequently 
design appropriate and effective intervention pro- 
grammes to change specific undesirable situations. 
It is, therefore, with considerable reservation that 
national and global projections are made that could 
be inappropriately applied to local situations. 
Nevertheless, there are some underlying 
epidemiological traits that tend to characterize 
most situations where VAD occurs as a public 
health problem (8). These are described below. 

The seasonality of VAD is only partially related to 
ecologic factors that influence food availability. 
The pattern of disease frequency is also important. 
VAD tends to reach its apex following the peak 
prevalence of diarrhoea1 and respiratory diseases. 
Overcrowded housing and contaminated 
environments associated with poor living condi- 
tions contribute to the problem. Measles 
epidemics that occur under these conditions are 
especially devastating and often precipitate VAD, 
frequently resulting in blindness and death for 
many children. 

Socinl fnc fors 
Ecologicnl factors 

At the macro-level, hostile environments, e.g. arid, 
infertile land, or the periodicity of excessive rain 
and humidity, in part determine the variety and 
amount of foods rich in vitamin A-activity that can 
be grown, and the duration of their availability. 
This applies particularly to vegetables (e.g. green 
leafy vegetables), and fruits that require abundant 
water supplies and/or moderate temperature to 
grow. Where the necessary favourable growing 
conditions occur in food-scarce countries, even if 
only seasonally, national agricultural policies 
generally favour production of staples as food for 
local populations. From a national perspective, 
vegetable and fruit crops are of less importance 
and thus do not compete for land use. Crops rich 
in vitamin A-activity for local consumption, 
therefore, are more often provided through 
horticultural activities at the micro-level. Even at 
community and household levels, however, the 
characteristics of a hostile environment, 
particularly where water is in short supply, limit 
home and community gardening activities and, as 
a consequence, the availability of inexpensive 
sources of vitamin A. Thus, countries or paTZs of 
countries with long periods of water shortage and 
relatively constant hot temperatures are more 
likely to have a VAD problem than those with 
stable water supplies. 

Social underdevelopment within a country limits 
accessibility to health and social services, including 
education. Under-educated, impoveri S hed WO men 
tend to follow traditional ideas and practices, and 
are less confident in engaging in social interactions 
where more modern concepts and practices are 
promoted. Due to under-education, they are less 
likely to learn from educational materials typically 
displayed at health centres and used in health- 
related community educational activities, including 
those concerned with appropriate child care and 
feeding practices. Under-educated males also are 
less likely to adopt within their households new 
ideas and practices related to family care and 
feeding. A socially backward, impoverished 
environment also favours large families with 
consequent overcrowding that is associated with 
poor environmental sanitation and personal 
hygiene. As noted above, these are prime 
conditioning factors for VAD and malnutrition. 

Economic fncfors 

PoveTZy is a root, though not invariable, cause of 
VAD in public health terms. Because only foods 
of animal origin contain preformed sources of 
vitamin A, which are generally relatively expen- 
sive, VAD is confined largely to impoverished 



countries, neighbourhoods and families which rely 
on less expensive provitamin A sources to meet 
their requirements. Provitamin A sources must be 
converted to retinol before they can provide 
protection from VAD. The series of events 
between consumption of provitamin A and its 
conversion to retinol include several steps that are 
dependent on normal physiological functions. For 
reasons discussed below under Host fucfors, it is 
more difficult to satisfy vitamin A-activity needs 
of infants and young children from foods of 
vegetable origin than from other food sources. 

Poverty contributes in other ways, some already 
noted, to inadequate living conditions that are 
associated with high death rates among infants and 
young children. Unemployment and low-wage 
jobs are major obstacles to overcoming VAD in 
depressed environments. 

Clustering 

As already mentioned, the occurrence of clinical 
VAD tends to cluster rather than to be evenly 
distributed. Clustering within countries at the 
macro-level is reIated to ecological factors noted 
above exacerbated by poorly developed 
infrastructures to distribute vitamin A-containing 
foods from excess-to deficient-areas. Because 
vitamin A-rich foods tend to be quite perishable, 
they are especially susceptible to inadequate intra- 
country distribution. 

Clustering has been described primarily based on 
the occurrence of clinical eye signs. It is likely to 
reflect the convergence of several risk factors that 
lead to depletion of vitamin A stores in the 
surrounding child population among which a few 
individuals who have been exposed to additional 
causal factors have developed clinical deficiency. 
For this reason severely subclinically deficient 
populations of chlldren up to 5 years of age, based 
on the distribution of serum retinol levels, are 

considered to be as much at risk of severe 
morbidity and mortality as those populations 
experiencing clinical deficiency. Moderately 
subcIinically affected populations are also likely to 
be at higher risk but the magnitude of risk is 
unknown. 

Host fnctors 

Agc. Varying IeveIs of VAD can occur at any 
age, from subclinical effects that increase risk of 
morbidity and mortaIity to blinding malnutrition 
(keratomalacia). As a public health problem, 
however, VAD affects children of preschool age 
because of their great susceptibility to infections 
and due to an increased demand for the 
micronutrient by the body to support their rapid 
growth. The potentially blinding cornea1 disease 
is most prevalent among children under 3 years of 
age and is usually associated with PEM. An 
increased risk of death of at least 60% is asso- 
ciated with severe, potentiaIIy blinding VAD 
malnutrition (9). The mortality risk associated 
with VAD of lesser severity extends at least from 
6 months to 5 years of age, and perhaps beyond. 
The elevated risk of death among those less 
severely clinically affected, and severe to moder- 
ately subclinically affected, is estimated to be 
about 23% (4). 

There is little information regarding the health 
consequences of VAD among school-age children. 
The prevalence of mild xerophthalmia, notably 
Bitot's spots, may be highest in the school-age 
group, although this may be more a reflection of 
past rather than current vitamin A status (10). 

Sm. No consistent sex difference in vul- 
nerability is demonstrated based on physiological 
parameters. Differences have been reported from 
some cultures, which are more likely to be related 
to sex differences in cultural practices of feeding 
and care rather than to physiological differences. 
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Fec(Iingpractices. Breast milk provides retinol 
in a readily absorbable form Clinically apparent 
VAD is rare among populations where breast- 
feeding prevails Even though clinical deficiency 
rarely occurs as long as a child is receiving breast 
milk, depletion of an infant's body stores, leading 
to subclinical deficiency and consequent health 
risks, may occur by six months of age when mater- 
nal vitamin A status is inadequate and thus, breast 
miIk vitarnin A content is low ( I  I )  In general, 
the problem of subclinical depletion increases in 
significance between 6 months and 3 years of age 
during which complementary foods and later the 
family diet, represents a large proportion of the 
infants diet. These foods often do not contain 
vitamin A in amounts that adequately replace that 
provided from the diminishing contribution of 
breast milk. The diet of the newly weaned child 
frequently has very little vitamin A and often con- 
tains less fat than at any other period in the life 
cycle. Dietary fat is especially important for the 
absorption of vegetable sources of provitamin A. 
The post-weaning period, until a child has begun 
receiving a diversified family diet, is therefore one 
of great vulnerability to VAD. 

Disease patterns. The frequency, duration and 
severity of infections contribute directly and 
indirectly to vulnerability . Infections influence 
appetite and are especially devastating for the 
weaned child. Infections lessen efficiency of ab- 
sorption, conservation and utilization of vitamin A. 
Frequent acute bacterial infections damage muco- 
sal surfaces required for absorption. Furthermore, 
intestinal worm infections may directly compete 
for uptake of vitamin A in addition to their more 
general impact on health by suppressing appetite. 
The frequency of diarrhoea1 and respiratory 
infections is associated with VAD vulnerability 
(12)'). For diarrhoea1 disease, restoring vitamin A 
status decreases the severity of subsequent 
episodes and the risk of death (13). Curiously, no 
such link has yet been established with respiratory 
illness, except for pneumonia associated with 
measles (1 4). 

Hreast-jieht?g reduces i i ~ c  rrsk ( j j  I.jlU. 
Ihotu: H. ilnderwood 

Periocls of r'ncrcnsed physioIt~gical need. 
Vitamin A needs on a body-weight basis are 
increased during periods of rapid growth (see 
Table l and Fig. l), which is one reason for the 
greater vulnerability of younger children. School- 
age children are growing but at a slower rate than 
at earljer ages, at least until adolescence. In areas 
where VAD is endemic, however, the prevalence 
of Bitot's spots in schoolchildren is often above 
that seen in younger age groups, and may not in 

Fig. 3 The trap of deprivation 
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fact be responsive to improved vitamin A status 
(15). There is only limited information to 
determine if increased morbidity or mortality risks 
are associated with Bitot's spots in school-age 
children. 

Other periods of increased physiological need are 
gestation and lactation. Women are vulnerable to 
VAD in these periods because of the increased 
need to provide for the developing fetus and, fol- 
lowing parturition, to replace vitamin A 
transferred fiom maternal stores via breast milk to 
the nursing infant. Pregnant and lactating women 
in underprivileged populations often report night 
blindness and studies have found that their breast 
milk frequently is low in vitamin A (breast milk 
vitamin A content reflects that of maternal diet and 
maternal vitamin A status) (I1,lb). Few data are 
available to determine if there is an increase in 
morbidity or mortality risk to the mother that is 
associated with mild depletion of vitamin A stores. 
For this reason, pregnant and lactating women are 
not included in the global estimates of the at-risk 
population. This will be corrected as the MDIS 
databank receives more specific information about 
the vitamin A status of pregnant and lactating 
women, e.g, data on breast milk vitamin A levels. 

Clinical eye signs are rare events. Therefore, 
when examinations are performed to determine 
prevalence of severe, potentially blinding VAD, 
large representative sarnples are required. Eye 
signs are, however, the most specific and sensitive 
of the VAD indicators. Biological indicators of 
subclinical VAD below selected cut-off points are 
more common, thus requiring a smaller sample 
size for estimating prevalence. Regrettably, 
however, all the subclinical indicators available to 
date lack specificity andlor sensitivity. 
Furthermore, when these indicators are used as the 
basis for cut-off points in determining the severity 

of vitamin A deficiency, additional population- 
based validation is required. 

There is a standard classification system for ocular 
indicators of VAD, and minimum prevalence crite- 
ria for interpretation to identify a public health 
problem have been widely accepted and applied 
(Table 5). These criteria have been used to 
identify countries in the database with a significant 
public health problem of xerophthalmia and hence 
risk of VAD-related blindness. 

Distribution curves for serum or plasma retinol 
levels are useful for identifying poputations likely 
to be at risk of VAD. The prevalence of values 
below selected cut-off points i s  useful for 
estimating the relative risk and prevalence of 
severity and its magnitude as a subclinical 
problem. A prevalence of values 50.35 pmoVl 
above 5% has been used gIobaIly to define a defi- 
cient population as corroborative evidence of 
clinical eye signs for risk of blinding malnutrition. 
However, tlis cut-off is insufficient to identify the 
prevalence of risk to those likely to have 
inadequate vitamin A status, i.e. who are 
subclinicalIy deficient and suffering health 
consequences. For this purpose, <0.70 pmoV1 was 
suggested earlier as a cut-off for inadequate 
vitamin A status, but the prevalence criteria to 
define a public health problem was not generally 
applied except in the Latin America and Caribbean 
region (AMR). In the Region of the Americas a 
prevalence of > 15% below 0.70pmolA has been 
generally applied to identify an unacceptable 
situation (18). New evidence substantiating 
increased mortality risk among populations 
without clinical signs has necessitated a reevalu- 
ation of cut-off points and criteria for interpreting 
setum retinol distributions. A WHO consultation 
(19) held to address this question recommend that 
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Table 5. Classification of xerophtl~almin and prevalence criteria constitoting a public health 
problem (1 7) 

Criteria' Minimum prevalence 

Night blindness (XN) > I  .O% 

Bi tot's spot (X l B) >0.5% 

Cornea1 xerosis and/or ulceration 
(X2,X3A,X3B) 

Xerophthalmia-relatcd corncal scars (XS) >0.05% 

(A s e w  retinol level <0.35pmoM in >S% of thc population i s  corroborative evidence) 

" Sec reference 3 for detailed definitions and illustrations or the clinical classification and diagnosis 
of xerophthalmia. 

a cut-off level of 50.70 pmoM be used and that the 
prevalence of values beIow the cut-off be ranked 
to indicate the degree of public health importance 
as shown in Table 6.  The consultation 
recommended that a severe public health problem 
be defined as existing when 20% or more of a 
surveyed preschool-age child population has 
values ~ 0 . 7 0  imolll, and a minimum prevalence of 
r 10% to identify a moderately severe public health 

problem. It was also recognized that among well- 
nourished, heal thy populations of preschool-age 
children, and even those still living in poverty but 
whose vitamin A status is adequate, fewer than 5% 
have values 10.70 pmolll (20). Therefore, a 
category is included to identify a mild problem 
worthy of consideration even when the prevalence 
is <10% of the surveyed preschool-age population 
having serum levels S 0.70 prnoM. 

Unilateral blindness before 6 months of age due to vitamin A deficiency in a non-breast-fed Thai child given an 
unfortifted condensed milk product. Photo: E. Wosnnwisut 



Table 6 ,  Prevalence of VAD in children z 1 
year of  age of serunr valucs S 0.70 prnol/l 

Level of public health Prevalence 
problem 

Mild 2 2  -<IO% 

Moderate > 10-~20% 

Severe r 20% 

The prcvalences in Table 6 for severe and 
moderate subclinical VAD have been used in this 
document to classify countries and to estimate thc 
at-risk popuIation. The "mild" category was not 
included in calculating the at-risk estimates. These 
prevalences need further verification under field 
conditions using other indicators of VAD. Several 
factors common to deprived populations can lower 
serum values of vitamin A or status independently 
of intake, e.g. acute and chronic infections (21). 
The variable prevalence of these confounders 
among populations may in fbture necessitate usins 
different criteria for different situations. 

A fuIIer discussion of the use of other nutritional, 
ecological and demographic indicators for 
surveillance purposes other than determining 
prevalence is presented in a separate W O  
document.' 

Yotrng girl wrlh xerophrhcrlmin conslolling a low- 
vitamin A meal. Photo: Internaiionnl Centerfor Eye 
Henlth. London 

Other biological indicators 

As noted above, additional supporting evidence is 
needed because no single biological indicator of 
subcIinicd VAD by itself, is of sufficient specificity 
and sensitivity to identify a public health problem. 
Other indicators of subclinical VAD include dose 
response tests and CIC. These measures of VAD 
also have limitations both due to confounders and 
in terms of reliability of interpretation. In addition, 
they have had very limited application in field 
surveys. Data using these indicators are entered 
into the database as they accumulate. However, 
data collected on the basis of these new 
assessment techniques, have not been included 
here for determining prevalence of at-risk 
populations. They are used only as corroborative 
information. The prevalence of VAD can be 
determined only by using biological indicators. 
Once again, the root cause of VAD in a public 
health context is habitual inadequate dietary intake 
of foods containing vitamin A-activity, i.e. pre- 
formed vitamin A and provitamin carotenoids. 
Reliable quantitative assessment of habitual dietary 
intake is problematic, however. Ncwer 
approaches to solving this problem use qualitative 
or semi-quantitative measures of intake frequency 
of vitamin A-containing foods. The information 
obtained is useful in corroborating biological indi- 
cators, which is how it has been used in this 
document. 

1 Indicn~orsfor assessing vitanri~~ A dejicienly and their 

app!ica!ior~ i l l  nrorliforitrg a ~ t d  malualir~g ittlcrven!ior~ 
progruntr)res doclinlenl, WHO/NUT/94.1, available from the 
Nutrition unit, WHO, Geneva. 
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INTERPRETING DATA IN THE MDIS 

To ensure their proper interpretation there are 
several considerations which must be borne in 
mind in the present analysis and presentation of 
VAD prevalence data. Although efforts have been 
made to standardize methodologies employed in 
the design and implementation of VAD prevalence 
surveys, there is in fact considerable variation in 
the way these surveys were conducted and how 
results were analysed. This means lack of 
comparability across studies. 

Survey design 

Depending upon the objectives for VAD 
surveillance, distinctly different approaches have 
been used in the design of surveys and the 
selection of samples to ensure the greatest degree 
of representativeness. For cross-sectional surveys, 
when data are collected at a single point, it is 
generally appropriate to use stratified sampling 
techques with sample sites being selected to pro- 
vide a representative impression of a population, 
using either random, cluster or PPS (population 
proportional to size) techniques. Since clinical 
VAD is rare, even in areas where there is a 
significant public health problem, i.e. l case of 
cornea1 xerophthalmia seen in l000 children (X2 
= .01%) the sample size requirements for clinical 
surveys must be quite substantial to ensure 
reliability. It is crucial, therefore, that sample size 
calculations be considered when reviewing data 
and when ascertaining the precision of individual 
survey estimates. Furthermore, since in most 
developing countries, VAD tends to occur only in 
a small number of communities (clustered) rather 
than being equally distributed throughout 
populations (homogenous) specific survey 
sampling designs are required so that variance 
estimates are not miscalculated and confidence 
intervals misrepresented. 

A survey methodology influences the 
interpretation of results in terms of their 
representativeness and statistical precision, and 
different methodologies make inter-country 

comparisons dificult. The MDJS has attempted to 
deal with this problem by cataloguing the sampling 
methods used in each survey, including the design, 
selection of sites, selection of individuals, and the 
sample size. However, many documents which 
summarize information from VAD prevalence 
surveys do not provide complete information on 
the study methodology. 

Subject selection 

The MDIS has also included information on 
subject characteristics: sex, age, and sub-national 
residence. This information is particularly impor- 
tant for comparing prevalence estimates across 
studies. There are important differences in the 
prevalence of VAD in various age groups, and so 
direct comparisons are di6cult. It is imperative to 
detail this information when presenting VAD 
prevalence data. 

Data aggregation 

For purposes of global advocacy, an understanding 
of the national magnitude of VAD is required. 
However, the aggregation of data to derive a 
single national estimate limits the ability to 
highlight the important differences that may exist 
in the distribution of VAD within countries. In the 
MDIS, data are maintained for sub-national areas, 
so that the intra-country disparities in VAD may 
be seen, and populations at greatest risk 
recognized. 

Limitations 

The data presented in this document are the most 
up-to-date vitamin A prevalence information 
available to the MDTS based on an extensive 
literature review and reports available to WHO 
and other organizations. These estimates will be 
revised periodically as more data become 
available. It is recognized that some reports may 
have been missed because they were not published, 
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or otherwise unavailable to WHO. One of the 
prime objectives of this document is to identify 
and fill remaining gaps in the global database, and 
to gain access to supplementary information that 
will ensure that subsequent revisions are complete. 

Surveys from small areas may provide a biased 
prevalence estimate, especially if they are 
performed in areas known to have a high preva- 
lence of VAD, and may not represent the entire 
country. The present document makes no claims 
about the accuracy of laboratory procedures 
perFonned in the surveys, the comparability of the 
cross-survey assessments, or the methods 
employed in each survey. For more details about 
the characteristics of individual surveys, the reader 
is directed to original documents as specified in 
the Bibliographic references section. These 
references are on file as part of the MDIS database 
in the WHO Nutrition unit. 

GUIDE TO USING SUMMARY TABLES 

Each country where a problem of VAD is 
documented or suspected is listed by WHO region. 
Where data are based on surveys prior to 1980, 
judgement is used in determining how recent 
developments may have altered the situation. An 
"X" designates the estimated category of 
deficiency, i.e. clinical, severe subclinical or 
moderate subclinical where survey data are not 
available but current reports indicate there is a 
problem. When a rate is derived from more than 
one survey, a superscript E is inserted by the 
number. Where known, the year of the survey on 
which the prevalence is based is given. The 
national population figure is the UN projection for 
1 9 95 of the 0 - 4-year-age group. Prevalence 
values in the table are therefore for preschool-age 
children only. 

Criteria used to define the severity of a public 
health problem are as follows: 

Clinical. The number in the table refers to the 
prevalence of total xerophthalmia, or of other 

dinicd eye signs, i.e. Bitot's spot (XlB), corneal 
xerosis (X2), keratomalacia (X3) and corneal scars 
(XS) andlor symptoms, i.e. nightblindness (XN) 
measured. VaIues are included onIy if they exceed 
the level defined by W0 as constituting a public 
health problem as defined in Table 5. Where 
clinical data are documented the population 
clinically affected is noted (in thousands) in 
parentheses directly below the prevalence (%). 

Severe subcli~zical VAD. A prevalence of 2 20% 
with blood values 50.70 fimoV1 (with or without 
clinical eye signs or symptoms) as shown in Table 
6 .  

Moderate subclinical. A prevalence of 2 1 0- 
<20% with blood values 50.70 pmoV1 (with or 
without clinical eye signs or symptoms) as shown 
in Table 6. 

A multiplication factor was derived for countries 
where representative national surveys of vitamin A 
deficiency were unavailable. Where sub-national 
surveys were available, extrapolations were made 
to the proportion of the total country likely to be 
affected considering similar ecological conditions. 
From this a multiplication factor was generated as 
shown in Table 7: 

Table 7. Method for determining at-risk 

Estimated portion 

The at-risk population was estimated as follows. 
The multiplication factor was applied in countries 
in which WHO criteria to identify a public health 



problem of VAD clinically or subcIinicaIIy were 
met. The total population of children 0-4 years of 
age according to the UN projection for 1995 
rnultipfied by the factor determined the total, i.e. 
clinicalty -t- subclinicalIy, at-risk population. In 
countries with clinical VAD, the prevalence of 
clinical signs was multiplied by the total at-risk 
population to  estimate the number of children 
clinically affected. That number is given in 
parenthesis under the clinical prevalence figure. In 
countries with no clinical problem but a severe 
subclinical one, the at-risk population estimate 
includes those who also are moderately 
subclinically deficient. 





Countries categorized by degree of public health 
importance of vitamin A deficiency 

Severe: subclio~cal 

m Moderate: svbclinica1 

m Mild: sporadrc or high-risk 

0 No data: problem likely 

0 P~roblem under mnlml 

T>c d s s i ~ r a t ~ w s  crnp:oysa am !ie prcscnlakos, c4 ma:crnalo? 111s map do m Imply IIC cxpressm ol any oplnlom w5alsoevcr on tM par: ol thr: World Hcallh 
Organ.?a'an colcernlng the Ic$al slaas 0. any cmntry te::~lor)! c ! ~ y  or area o: of its au:Porhlss, w conccmmng Inc del~m~lal~on of 11s front~crs or bwnOalle: 

M,terr I.ncs represec: approx mate w u c r  I~nes 'or ~ 3 . ~ 7  there may nw yct ne fhll agreement 





Prevalence of Vitamin A Deficiency 
African Region 

April 1995 

Severe: sub-clinical 

Moderate: subclinical 

Mild: sub-clinical 

VAD under control 

No data available 

Not in region 
WHO 952 16 

The des~gnations do n d  necessarily imply VAD severity 
is uniformly distributed throughout each country 
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robkm with XhT=40/4 XlB=0.72% and cornea1 lesions of 14/100D preschool 
hildrm. NationaI survey (1988) found a 2.0% prevalence rate for nightblindness. 
aia ta fromeral regions (1990) indicated that VAD is widely didbuted, with 

>3% in Tera, T i l I s k  and Owllam Provinces. Dietary survey of 6-71- 
onthld children completed in 1994 in Tahoua and Maradi. Biochemical data 

1B rate of 1.3% m n g  children 0-4 years of age. National survey was 
scheduled for 1993. Due b deteriorating mndiions, V# likely 10 k a cou*- 
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11.4% c0.35 p o U ,  respeaiveIy. Data from DiourbeI snd Fatick (1988) 
catcd that 14.1% of the 16-yeardlds presented s i p  of XK, aI!hough ody 

e f a d  &at oils @aim oil in particular) are widely oDnsumed However, it is 

* Rcftr to Interpreting date in the MDS pg 15 
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of p& VAI) with a XS rate of 0.68%. /he biwkmical tests found 16.5% of those 
s w e y d  had m m  retin01 levels c0.35 Data available hrn Ndola 
Province (1988) show that VAD is a significant public health p;oblem with XN 



Prevalence of Vitamin A Deficiency 
Region of the Americas 

April 1995 
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SUMMARY OF VITAMIN A DEFICIENCY PREVALENCE DATA - REGION OF THE AMERICAS 
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SUMMARY OF VITAMIN A DEFICENCY PREVALENCE DATA - REGION OF THE AMERICAS 

Notes 

em of age having serum retinol levels c0.75 p o l / l .  VAI) is not a problem at 
e public healh level, but it appears that prcschwIers are st risk of inadequate 
tsmin A intakes, mpecially indigenous people who tend to have lower retinol 

(1992) mdicate a high promion of inadequate v i b n  A intake (retinol levels 
c0.70 pmoVlf in 32.8% of children 0-6 years of age and 14.1% of pschool 
children, respaaively. Orher information on VAD h n  o h  dietary survgrs 



Nat~ot~al vrtarnir~ A defi le~~cy estirtlates. summary tab1 
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Prevalence of Vitamin A Deficiency 
South-Eas f Asian Region 

April 1995 

VAD under control 

No data available 

Not in region 

The designations do not necessarily imply VAD severity 
is uniformly distributed throughout each country w o m 1 8  
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Notes 

children, including >9% 
the same study noted a 

1% of children aged 2 4  
Is c0.70 pmoYl and o v a  

ghest rates o h d  in the Terai region dong the hder  with India A large 
twvention study in the Central Terai noted X18 prwalenw above 2% (districts 

preschoot children in the nwch and northeat, with serum retinol means being 
sigtlificarrtly higher in the months of September and October (1.3 qoU1) when 

+ MIX re Interpreting data m t h e m  pg I5 





Prevalence of Vitamin A Deficiency 
European Region 

April 1995 

The designations do not necessarily imply VAD severity 
is uniformiy distributed throughout each country 
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Notes 

No dab available. 

* Rcftr to Interpreting dotu in !he MIDS P& 15 



tables < <.?. and map: * , ' W ,  ;h.,< ' ' 

8 
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Notes 
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Sweden 

Switzerland 

The f m w  
Yugoslav Rep. of 
Macedonia 

1994 
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Prevalence of Vitamin A Deficiency 
Eastern Mediterranean Region 

April 1995 





-ion with 12.3% of rum1 children having serum retinof IeveIs c0.70 p o V I ,  
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Prevalence of Vitamin A Deficiency 
Western Pacific Region 

April 1995 

The designations do not necessarily imply VAD severity 
is uniformly distributed throughout each country 
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und. Biochemical data (1984) h a rural area in peninsular Malaysia found 
at 12% had s m m  retin01 levels c0.70 pobl .  However, severe problem seems 
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MDIS 





Information on VAD prevalence in this section 
is presented in two sets of tables: 

Ocular signs and symptoms 
Serum retin01 data 

For each set, data are presented for countries in 
alphabetical order according to the six WHO 
regions. For each country there is a brief 
description of the location and population under 
study in the column marked Geogruphic wen, 
together with any other defining characteristics 
of the region or area. The &uwcyyeenr refers to 
the year in which the study was conducted or 
ended if it spans more than one year. N.S. (not 
specified) is recorded if the survey year is 
unknown. The Age group is presented in years. 
Sex is divided into three categories each denoted 
by the following letters: B=both males and 
females; M-males only; F=femaIes only. If the 
sex was not specified it is assumed that both 
sexes were assessed, and a 'B' is recorded on the 
table. Sa~lapIe size refers to the number of 
children in a particular strata. If the sample size 
was not given, N.S. is inserted. Where no data 
are given in one or more of these columns for a 
particular survey, unless otherwise noted it is 
assumed that it is the same as the preceding 
survey. 

For clinical data, point prevalence estimates are 
provided for individual signs and syrnptoms of 
clinical xerophthalmia and the total of cornea1 
xerophthalmia (XZ+X3A+X3B). Where a total 
xerophthalmia rate is available, the next column 
indicates the particular classification scheme 
used, i.e. the specific stages of xerophthalmia 
which are included in the estimate. It is very 
important to recall when comparing data across 
studies that disparate classifications were 
employed in many of the rates presented for total 
xerophthalmia 

been included to specify the laboratory method 
employed in the biochemical analysis and 
determination of serum retinol levels. The 
infonnation for serum retinol is presented both 
as prevalence, i.e. percent of population falling 
below 0.70 and 0.35 pmoYI, as well as for the 
entire distribution, by designating the mean value 
and its standard deviation. 

Reference numbers are coded according to 
WHO region where the first number corresponds 
to the following: l=AFR; 2=AMR; 3=EMR; 
4=EUR; 5=SEAR, 6=WPR; 7=Multiple country 
data. Specific references are listed in a separate 
section of the document. 

For serum retinol data, in addition to those 
characteristics outlined above, a column has 





PREVALENCE OF OCULAR SIGNS AND 
SYMPTOMS 





Llislricts nf Yatenga. 
Pnanore. sour or^ 

I'us~ore - rum1 

- drouzhl clunpa 

. . . . -. - . . . . -. . 

* ' h t n l  x e r u p h ~ h a l ~ n i ~  wle: 'A' = LW-S3I3. '13' = Xi-1311. 110 XI 'C' - S1A-X3II. 'U' - -  SI11-X3U3 'L' -= Not apecificd 



Solinnol 
. Cropping 7.unc 

- Cwh crop zolla 
- L s c t e  zone 
- Pnqtornl zone 

Shoo - 7 Provinces: 

Chrtmm-Cir113ge 

K c l n b a l v ~ n  Hodyn 

Mcl hnhetc 

Sclatt. 

Tcgulru~n-Rulpo 

Sudan: WMI Kuwli - 
Ethiopian rrfugce? 

Sudm: Wad Sherife - 
E ~ h i o p i m  rcfugcm 

C u n p  Adi (isfuf - 
suppls~ntntary Ccerling 

Cnl i~p  Aji  nar  

- dry r r d u l g  
- intcnaivc lczding 
- aupcr inlensivc 

r~oding 
- urbl  

Canp h s o k l a  (Wello) 
- supcr intmive 

fed in^ 
- inlensivr 

fcading 
- total 

Cmnp Hclz 
- gencral rctrli~r:! 
- monthly riding 

Carnp Quilr;~ - 
nupp1c~ncnl;~l f c d  inp 

A n i  ruld Bale 
Ami 
Dale 
L)cbarn School: Arsi 

1110: A17i 

Bnhir Dnr School: 
Gojjwn 

l b n a  School: Kcfiuo 

l ' r e v ; ~ t r ~ ~ c c  uf' o c l ~ l a r  higra ; u~d  symptoms Age 
Kroup 

h-1U 
0-5 

h-1U 

5-6.99 

6-20 

h-10 

11-14 

15- l 8  

h-20 

< 10 

0-14.99 

0-]'?.g9 

0-14.99 

0-9.9'3 

0-14.99 

5-6 9 9  

7- 16 

2-15 

4-6 

5-6  

* T0131 ~ ~ ' r ~ p l ~ l l l , ~ l l ~ ~ i : l  r:ltt ':Y - S N - S 3 U .  'R1 - SN-S7I1. 110 S l ;l. 'C' ,\:l A-SlFL ' I Y  - S113-S7B. ';I.' = S(>l spzcrtied 

Sex 

l1 

13 
I' 
M 
F 
,M 
I: 
M 
I: 
M 
13 
I: 
M 
H 
F 
M 
U 
F 
h4 
U 
f; 

M 
H 
F 
L1 
n 
F 
L1 
U 
t. 
M 
B 

I; 
h1 
H 
F 
h1 
13 

t . 
M 
13 
I- 

Totid * 
5.94 
2.70 
3.26 

5.90 C: 
7 10 
2-30 
0.8U 
6.90 

6.70 Z 

6.10 

2.80 (7 

6 . 6 0  

4 70 
0 . 9 0  

4.20 
0.00 

7.00 

6 .07  
4.110 
2 50 
2.50 
4 30 

S:uul~l~  
size 

1U1 
973 
63 1 

h636 
3x27 
1114 
4x0 

1215 
14 740  

5961 
8774 
2142 
3954 
3182 
4068 

426 
7US 

5162 
L457 
3705 
1836 
773 

l063 
405 
l h7 
2.iP 

1733 
629 
701 
X67 
374 
493 

1774 
676 
69X 

3763 
1R7X 
1885 
97-9 

7 h2 

417 

h0  

4 5  1 
l l 0  

62 1 
3 7  

228 

2 0 5  
167 
237  
32 1 
3 1 Sr 

2647 
1141 
1406 

175 
43 

131 
475 
21? 
263 
538 

'177 
266 
706 
363 

Ref. 
No. 

1052 

1065 

7016 

1006 

1029 

1004 

7016 
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Geographic area l - 7  Survey 
year 

Mcknyc villngc: Hamrge 
-wmh signs UP 
xerophlhal~nis 

-withoul signs of 
xcruphrhahniu 

Kassenn-Nmkano 
VlTAI, Survival S M y  - 

Kmncnu. N nnkma 
VlTAL Morbidity Survey 

Knssena-Nankann 

North Guinee 
- pregnant 

fc~nalcs 
- Inctnting Cc~nnles 

Nationol 1)ah 
noringo 

- Highland Tribe 
- h w l ~ d  Tugcn 
- t'ije1np6 
- Poko~ 

Kojisdo - Mnwai Tribc 
Knkwnegn - Abslul~ys 
Kisii - Kisii Tribe 
Kwolc - Giriajnn Tribc 
Meru - Mcru Tribc 
Nyanzn - Luo 'I'~,ibc 
Nycri - Kikuyu 

1 ~ a i o n . l  Micron S u n g  I 
h w c r  Shirc - dry sm<on 

Segou region 
Nod-following ncvzrc 

drought 
Sikumo - rural 

Douen 
l ~ o l n k o n i  (NW Ihnnko) 

u s d n  9uwey 
i.4dnr 
Nouakchon 

1989-91 

1991 

N.S. 

Age 
group 

0-12.5 

0-4 
5 7 . 5  

pregnml 

lactnring 

N.S. 

2-6 

0-5 99 

0-.99 
1-1.99 
2-2.99 
3-3.99 
4-4.99 

N.S. 
0-4 
2-7 
0-8 

0-4 
chiureo 

0-5.99 
6-10 

0-5.99 
6-10 

0-5.9Y 
6-10 

0-5 99 
6-10 

0-5.q9 
6-10 

0-5 99 

6-10 

5-14 

4-7 
2-10 

< 5  
2-7 

7-10 

* 'Total h s r o p l ~ t l ~ a l ~ ~ ~ i n  rnlc: ';I' = U - X 3 1 3 .  'B' = IN-SHR. nu 11.4 'C' = S 1.2-X3B, ' D  =- X1 13-X3R. 'Z' = Nu1 specified 

Totd * 

Z 

Z 

0.26 C 
1.13 

0.57 
0.00 
1.17 
0.05 
0.06 
0.00 
0.29 
0.72 Z 
0.00 
0.10 

0 00 Z 

3.86 A 
5.88 
3.80 Z 
4.05 
0.00 A 
0.20 
3.71 
5 27 
7.41 
3.90 Z 
0 55 

1.66 

% 

8.15 B 
11 54 
5.04 
8.33 
6.41 
9.50 

l 6.53 
! 6.51 

6.38 
9.67 
7.84 
11.61 

% 

2.60 Z 
1-18 
0.12 

Sex 

B 
1: 

M 
I: 

M 

n 

F 

R 

U 

n 

F 
M 
R 

1: 
M 
B 
I: 
M 
U 
F 
h1 
I3 

B 

Ref. 
Nu. 

1073 

7016 
1064 

7016 

1040 

1039 

1055 

1021 
10a4 
1021 

1018 
1033 
7016 
1033 

1022 

7001 

7015 

7016 

7001 
1030 

1W2 
7001 
1 M2 

Siraple 
size 

240 

16 56s 
21 906 

1177 

N.S. 

N S 

13 781 
702 

472 
590 
595 

i z n  
164'1 
1753 
1339 
1137 
1 X07 
1817 

249 

s41h 
5436 
2818 
1SY7 
N . S .  

2542 
h50 

3791 

2000 
734 

X.S. 

195 
104 
159 
96 

S84 
337 

S.S. 

478 
208 
270 

162 

X.S. 



* I'otnl ssropl!~l\nln~in mtr: 'A' = SS-3713. 'H' - LX-Uil. 11u S1 .k 'C' = S 1,413 N. 'l)' .- S 1 H-S3l<. '%' - No1 spcciiicd 

Colmutry 

~ I O Z ~ X I B I Q U E  

NICER 

NIGERIA 

RWANDA 

SL~EGAL 

TOCO 

GCAN~A 

Ceograplucarc.a 

Xm~lbczta I'rovu~cc 
Mapulo, Rcim. Nrnnpul;~ 

'l'd>oue. Mamli. a t ~ d  
Z.LHfer 

Mnrodi - mm1 

Tnhoua - rum1 

Zinder - mm1 

Tulal mm1 

 thou:^ - urban 

liourc 
National 
Tillabcri 1)cp;lr~ient 

- Filingue 
- Kullo 
- Oualllun 

Say 
- Tcn 
- '1'1Ilaber1 

Nation01 

Sub-National - 
G ikongoro PreCeclurc 

Gikongoro: 
Kom~no 
Kamnbo 
Kiny~lri3k~r 
Kivu 
Mubagu 
Mudanomw;l 
Muko 
Musauge 
Nnhili 
Nylurlagabe 
Rukondo 
Hruulnkowa 

Unq1na1ce 
Diourbcl oml Iitick - 

t~eanu~ growlnp 
Ivlalicoundo 

Kom: Boswr 
Soumu;: Dsl)aong 

Krunul~ D~nujct 
- prclilnino~y 

I t4ulls 
-dryscnqon 

- I14diop 
dry ncuon 

- Hugnbula 
dry senqon 

S ~ ~ r v e y  
year 

1987-$X 
1990 

5/1YX6 

198h 
1988 
I990 

1994 

1987 

11-12/79 
1988 

211990 
1-11991 

1991- 

1991 

10-lllYI 

Age 
group 

cllild~c~, 
.S-6.00 

0-5.99 

6-10 

0-5 
6-10 
0-5 

6-10 
0-5 

6-10 
0-5 

h.10 
0-5 

6-10 
0-5 
0-6 

0.5-6 
o--99 

1-1.99 
1-2.99 
3-3.99 
4-4 (19 
5-5.99 

0-5 

0-5.99 

0-6 

all 
2-6 

2-14 

0-4 

0-6.00 

0-5 
0-0.99 
1-1-99 
2-2.99 
3-3.99 
4.4 (19 
5-5.99 

U-5 

Rx 

U 

R 

I-' 
M 
H 
F 
M 
H 

13 

U 

U 

B 

1% 

*%uple 
size 

-p------------ 

3790 
10267 

1388 

N . S .  

611 

425 
179 
1x6 
213 
422 
16'1 

1'131 
561 
155 
F0 

430 
ISM 
2Y60 
247 
315 
475 
437 
343 
367 
703 
444 
4x1 
2Y7 
666 
369 

?X36 

5687 

454 

257 
414 
55h 
438 
710 
608 
415 
?U1 
.;12 
46 1 
13 1 

1161 
K65 

1259 
l008 

N.S. 

5074 

5003 
9.1' 
765 
773 
H71 
75 1 
(10 1 

13'15 

l057 

Rel: 
No. 

7WI 
1075 

7015 

7004 

7016 

1061 

7016 

7012 
7016 

1072 

7016 

7 W  

7023 
1032 

Xh' 

7.3U 
0.30 

1.97 

3.77 
4.18 
4.75 
5.52 
3.76 
7.33 
7.82 
3.11 
5.16 
3.21 
1.78 
3 08 
4.99 
0 00 
2.OU 
1.20 
1.01 
3-50 
0.80 
1.30 
2.90 
4.30 
6.70 
6.00 
1.80 
0.50 
6.90 
0.30 
6.5U 
1 0 0  

1 00 

14.10 

10.00 
10.00 

1 70 

2.M 

X l A  

0.30 

2.70 

uc~lt:ir 

X3A 

0.0 

I ' r rwlerre 

X X I  

0 30 

0.72 

0.72 
073  
0.65 
0.00 
1 50 
1.18 
0.56 
0.52 
0.94 
0.47 
0.00 
0.73 
0.53 
U 65 
2 U0 

0 50 

l 

l .30 

U.88 

2.33 
1.41 
?.8X 
1 14 
U . M  
1 97 
0.(16 
0 85 
0.60 
U h5 
I ?I 

0.20 

I .OU 

1. 14 

of 

X2 

0.07 

0 14 
0.UO 
0.00 
0.00 
0.00 
0.24 
0.00 
0.W 
0.00 
0.00 
0.00 
0.08 
0.0U 
U.OO 
0.00 

0.60 

sigus :uld 

X31t 

0.25 

. 

0 0 0  

5.90 
8.40 
6 60 

4.00 

XS 

0.89 
0 . 1 ~  

0.22 

0.14 
U.29 
0.82 
0.58 
1.13 
0.24 
0.56 
0.52 
0 47 
0.UO 
1.78 
0.24 
0.89 
0.00 
U.UU 

U.00 

0.20 

0.10 

U.08 

1.70 

1.70 

syluptolus 

Curued 

0.14 

0.14 
U.15 
0.00 
0.00 
U.00 
0.24 
0.OU 
0.26 
0.00 
U . O U  
0 0 0  
0.16 
0 00 
0.00 
0.00 

0.81 
U.00 

0.U2 

0.30 

11.30 

TotJ * 

0 70 

4.83 

4.63 
5.06 
5.40 
5.52 
5.26 
8.75 
8.38 
3.89 
6.1U 
3.68 
1.78 
3.97 B 
5.52 
0.65 
4.00 

Z 

Z 

Z 

Z 

0.00 
0.00 

Z 

4.00 I1 

5.38 
1.60 Z 
1.20 
2.30 
4 . 0  





* Total xeropl~thnlniia rate: 'A' = lV-X3fi.  'U' =- SX-SDR. nu SlA 'C' = S IA-\-S3I%, ' D  = S1 B-X3B. 'X = No1 spccificd 
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* Total xerophllml~nin ralz: '.4' = SN-SRB, '13' = X-S3I3 .  nu S1 h. 'C' - S I .4-X3R. '11' = X I R-S3R. '2' = Nnl spzcified 

Country 

lNm A 

SII~V~ 
year  

1989 

N.S. 

1978 

1975 

1975-79 
1976 

1977-78 

1977 

1979 

l980 

19R1 

1981-A2 

1982 

11184 

1986-87 

Geographic area 

?ia~iotinl 

Counbamre 1)istricl 
Aesm 

- rum1 
- tat  gordcn 

colonicu 
- urban 

7 villugeq in Madliya 
Pdcnh: Joholpur 

9 n b k 9  

Gujornl 

O r k n  
B a d s  City 

- undeqlrivilcdpod 
- onc school 

Nntion~l - 10 P ~ I L ~  

KNMB Survey 
Nn~ionol - 10 ~ t a l ~ ~  

9 St31es - Mhcr v~ l l nga  
- Tribdl villages 

h d l l r o  l'rndmh 
Gujnmt 
Knrnalaka 
Kcrnlu 
Msdhyn Pdenh 
Tnmil Nadu 
U m r  P d w h  
West Bcngnl 
9 Slotca - urban slums 
Nn~ionnl - 10 s h k q  

Unrcdn City - 
undcrprivcldgd 

Sevagmn 

Andhrn Pmdrsh 
Gujnmt 
Knmukkn 
Kernla 
M r h r n q h t n  
Orism 
Trunil Sadu 
Wcst Ilcngnl 
GorrJEhl)ur 
lndhpur 
h c h i  
Colcuun 
Barorln Survey - 

Ch~drupur  and 
Parlctunahnl 

Age 
group 

all 
0-5 

0-6 
1-12 

0-2.99 

1-5 
pregnant 

school 
1-5 

5-15 

7-15 
1-4.99 

5.12 
1-5 

14.99 
5-11 

1-4.99 
5-12 

0-4.99 

1-5 

0-4.99 
1-4.99 

5-12 
1-4.99 

5-12 
1-4.99 

5-12 
5-15 

5-9.99 
10-15 
0-.99 

0-5 99 

1-1.99 

2-2.99 

3-3 99 

4-4.99 
4-4.99 
0-4.99 

0-6 

Sex 

U 

F 
U 

M 

I1 

F 
M 
D 

F 
M 
B 
F 
M 
I3 
F 
M 
B 
I' 
M 

F 
U 

S:uu ple 
ssi1.e 

475 
1273 

3907 
5039 
2871 
1068 

1100 
lUU0 

N.S. 

1704 

378 
K.S. 

l180 
560 
bZU 
209 
96 
Ill 
ZX I 
117 
1 64 
193 
87 

10s 
81- 
91 

h' S 

3710 
1877 
3959 
3905 
1032 

Ref. 
NO. 

5033 

5058 
5007 

5W1 

5045 

504 1 
5044 

5041 

5M3 
5042 

S041 

5042 

5044 
5040 

5042 

5007 

SOBS 

XI\' 

5.22 
4.80 
9.92 

1.81 

16.00 

6.00 

12.UU 

16.00 

5.80 
7.10 
4.50 

2.35 
3.62 
4.98 
4.05 
0.50 

X l A  

24.10 

18.00 

23.00 

13.30 
12.60 

17.hfl 

30.00 

1U.2U 
9.50 
1U.9U 

0.65 
8.84 
8.26 
5.99 
5.70 

I'res;~le~lcc 

X l l %  

9.80 

7.50 

2 0 0  

4.00 
0.hO 
1.70 
2.00 
1.40 
4.10 
1.40 
4.20 
4.90 
4.20 

1.80 
0.90 
1.30 
1 -50 
3.10 
2.70 
5.10 
8.00 

3.80 
4.10 
3.50 

1-80 
1.80 
1 h0 
0.DO 
3.10 
0 80 
3 80 
4.90 
0.86 
6.82 
2.48 
3.12 
3.30 

nf 

K2 

0.W 
0.00 
0.09 

0.90 
1.1U 

0.08 
0.05 
0.03 
0.18 

ocular 

X3A 

U.06 
0.03 
0.19 

0.00 

sigus uud 

X311 

0.00 
0.00 
0.00 . 

0.00 
0.20 

XS 

0.15 
0.14 
0.37 

0.00 

0.46 
0.80 
0.28 
0 18 

sy~uptoius 

Conled 

0.07 
0.10 
0.03 
0.28 

0 90 
1.30 

U.60 
0.20 

1.20 

0.08 
0.10 
0.13 
0.05 
0.50 

Told * 
1-10 
0.70 

2 
11.27 A 
9.50 
19.20 

8.27 
32.90 C 

4.60 2 
26.00 
41 .OO 
12.00 
31.00 

32.00 

18.00 C 
17 M) 
4.40 Z 
1 40 
3.60 
0 70 
8.7U 
6.30 
6.00 
1.00 

20.60 C 

41.00 

37-00 Z 
45.00 
3x00 
49.00 
0.00 
9.6U 
18.20 
15.60 
14.40 
13.50 
15.30 
15.00 
20.60 
11.00 
39.50 
43 60 
3 6 . 1 ~  
54.80 
44.50 

3.75 
11.29 
8.17 



* Torn t scropl~~l~:~I~~rin 1-ak: 'A' : W - S 3 B .  'U' -: SS-S3R. 110 S 1 h 'C' = S l.\-SDI<. 'I)' - -  S1 t3-S7f1. 'Z' = Not spcc~ficd 

(;mgraphic arva 

Kuqhi Rlock. Vamu?i 
- lotnl 
- PE\11&2 
- I1EM3&4 
- no morbidity 
- wirh diarrllca 
- AK1 
- w ~ t h  wonns 
- nonnol nutril. 
811tU5 

Gomkhpur - sluns 
- Llitinl sulvcy 
- 6 ~rlonrhc Ialrr 

h d h n  Pradcsh. 5 lieelrl~ 
crlltrrs 

- ~:IRCIUIC 
- sficr trrnuncnr 
- cunlrol 

NKMU suwcy 
Suulhcm Indla 
l'a~nil Xodu- druugllt 

prune 
Chnndmpur: Mnh:unkh~r:~ 
I'unclunnhol: (jularat 

Centml lnvo - plateau 
Ccn~ml Java - ~ ) l ~ l w u  

- rum! 
- urban 

Mcdan town 

4 villagen - N. Sulnnlm 

Nn~ion i l  

Acch 
Dali 
Bcngkulu 
Ccntml luva 
Cen~rnl Kali~nmkin 
Ccnlml Sulaumesi 
h 9 1  Java 
b n l  Knli~nantnn 
Jaltarto 
Junbi 
l a tnpun~  
Moluku 
h'ollh Suleww 
North Surm~n. 
K i e u  
South Kal~nnntnn 
South Sutawwi 
South Surrlalm 
Sou~l~ca%l Sul;nvcni 
Wcnt Java 
W c ~ t  Kulirnantmi 
Weal Sr~sa 'l'cnggarn 

S11rvry 

year  

1987 

1Y87-89 

1988-90 
19x9 

3-7/91 

07-08/73 

1 1 174 

1'177-78 

1977 

Age 
grou~ 

0-1 
1-2 
2-3 
3-4 
4-5 
5.6 
0-5 

0-6 

1-5 

0-5 
0-4 99 

.6-4.Y4 

0- h 

1-4.49 

0.5 

0-6 

0-0.99 

1-3.94 

4-5.99 

U-5.9q 
1 
2 
I 
4 
5 

0-4 94 

$L 

13 

F 
M 
B 
I: 
M 
U 
F 
M 
B 
I- 
M 
LC 
F 
M 
U 

S:uu plr 
s i ~ e  

K . S ,  

2104 

1406 
13'4 

1706 
232 

14 
?6U 
h59 

1376 

1379 
IS 775 

7hY l 
X0g4 
X.5 

15 419 

&.S. 

1X I ?  
1374 

1438 
360 

1U17 
489 
S I X  
207 
108 
91 

328 
158 
170 
490 
223 
? h7 

35 274 
5677 
5657 
5V7? 
S475 
6027 
Y .S 

Ref.  
SO. 

5038 

5036 

5037 

5043 
7w3 
5035 

SOW 

5074 

5046 

5U17 

5017 

XN 

0 . 1 ~  
0 50 
0.70 
0 7 0  
0.60 
0.4C 
6.80 

7.70 
9-60 
1.40 

29.30 
33.30 
25.40 
3.Y0 

0.58 

0 2Y 

3 70 

c~f 

X2 

0.20 

U.10 
1.70 
0.00 

0.00 

0.29 

0.14 

X1.4 

o.so 
5.00 
0 
$ 8 0  
4.80 
X 10 
12.10 

13.10 
IXUO 
9.00 
15.90 
A 30 

28.10 
7 8 0  

9-18 

7.21 

3-06 
5.17 

1.04 
1-00 
I.IU 

16.K 
11.50 
21.70 
5,XO 
3.70 
8.X0 
13.40 
X.89 
17 h0 
23.50 
17.00 
28.80 

c~rtdilr 

X3A 

I'revnlel~ce 

XI11 

n.7o 
1.20 
3 .W 
1.60 
5.40 
7 10 
8.20 

Y.0U 
1rl.Orl 
0.90 
36.30 
SO 00 
34.60 
560  

1.70 

1.20 
6.00 

1 3 0  
1.90 
0.70 

7.20 

4 23 
4.80 

3.6'4 

0.70 
U.6U 
0 X0 
0 0 0  
0.00 
0 0 0  
U.1U 
0.h0 
0.00 
1.19 
0.90 
!,SO 
101  
U.43 
1 20 
1.57 
1 28 
1.53 
2 42 
0.7h 
0.65 
1-11 
1,SU 
1 05 
0.75 
0.00 
0.73 
0.91 
0.710 
2.04 
0.40 
0.43 
U.43 
1.47 
0.40 
0 33 
0.49 
1.55 
U.43 
1.57 

hig11s a i d  

X3n 

. 

XS 

0.70 

0.90 
0.40 
0.50 
0.90 

1 20 

0.07 

0.07 

0.07 

1.10 
1.00 
1.10 
0.50 
0 90 
0.00 
1.20 
1.3U 
1.18 
1-22 
0.90 
1.50 
0.13 

sycuptou~s 

Conheill 

1 0 1  

0.70 
0.40 
0 50 
1.50 
0 54 

O.hO 
2.50 
0.00 
4.30 
12.50 
1 60 
0.00 

0.36 

0.21 

0.05 

0.40 
0.60 
0.20 
1.00 
0.90 
1.10 
0.60 
1.30 
0.00 
0.00 
U.00 
0.00 
0.06 

0.48 
0.08 
0.22 
U.04 
0.11 
0.OU 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 08 
U.17 
0.00 
0.10 
0.00 
0 21 

Total * 

15.90 A 

17.7 
21.7 
11.30 
85-80 
99.98 
$9.70 
17.30 

11.82 A 

8.91 

l l  00 
10.95 B 

0 99 Z 
3.50 

Z 

17.90 C 
12.70 
22 70 
6.80 
4.60 
9.90 C 
14.30 
10.80 
17.64 
24-70 
17.90 C 
30 30 

2.90 11 
0.84 
0.87 
1.15 
161  
1.05 
0 75 
0.00 
0.73 
0.91 
0.20 
0.00 Z 
0.40 D 
0.43 
0 43 
1.47 
0.48 
1.65 
0.00 7. 
1.65 D 
0.43 
1 78 



* 'rota1 scrophtli.~l~nir mlt. 'A' = lY-S.1-SB13. '13' - lX-S3TJ. 110 S I ,l. 'U' = S1 A-SDR. 'D' - =  S 13-S3I1. 'Z' - No1 specified 

Cowtry 

hlY~N?,m 

NEI'AL 

I;eograpltic area 

West Suirlzm 
Io~nhok - pre prog~xrn 
Lo~ntok - post prognan 

Aceh - Rnsclinc dam 

West Jovo 
Rogor 

- control-basc1111e 
- study -lrareli~~c 
- control-6 mnond) 
- study-6 ~nonrh 
- control- 12 1no1>II1 
- swdy- 12 rnond~ 

Ccnlrnl Java 
Sourh S U ~ ~ W C R ~  
Wcqt Husn Tenggnra 
Acch 
Ccntml Java 
Nusu Tenggnrn 
Souh Sulawesi 
4 Province*. 

Fnst Kum 
Tengorru 
East Tunor 
l r ian   jay^ 
Maluku 

Nut~gyi (lownshiph) 
- Snku 
- Thzi 
- Wctlct 

6 townsl~ips 
4 rcgiolls. 

H inkhndo 

Kynukpndnung 

Monywa 

Taunggyi 

Myin G y m  
Nyaung Oo 
Pzkokliu 

Baglung 
Nntionol 

- urbm 
- 
- ccntnl 
- w k m  
- far wcal A 
- fur west B 
- hilL? 
- I ~ O U I L - ~ I ~  

- lemi 
- vxlleys 
- we?tcm 

Ragtnat~ 
Bhcri 
Dhnulng i r~  

Survey 
yedr 

1983 

1982-dl 

1984 
19RS 

1986 

1989 

1991 

1978-90 

1982-85 
1987-89 

1990 

1979 
1979.80 

Age 
grorlp 

0 5-5 

0-5.99 
0-0.99 

l 
? 
3 
4 
5 

N , S ,  

0-4 

0-4.99 

2-14 
2-5.94 
4-9.99 
10-14 

1-5.99 
6-9 .Y9 
10-14 

2-5.99 
6-9.99 
10-14 

1-5.99 
6-9.99 
10-14 

2-5.99 
6-9-99 
10-14 

0-4 99 

0-5 

Sex 

B 

U 

M 
F 
R 

S;ml pie 
sire 

14986 
3867 
3841 
4148 
4294 
1617 
5203 
N.S 
1169 

2102 
2169 
?1UZ 
2169 
2102 
8 . 3  

21 660 
5163 

5163 
4339 
6798 

13 771 
150 

5356 
15 322 
49 263 

18h? 
642 
687 
511 
199 
196 
1 Rh 
185 
117 
IS8 
114 
223 
87 

144 
131 
102 

h030 
1917 
6.55 1 

1489 
7201 
3h3Z 
3569 

367 
6837 
2189 
1833 

l47 
790 

33% 
258 

3315 
305 

114.5 
666 
62 2 

91 

Ref. 
KO. 

5048 

502 1 

5047 
5016 

5047 

7008 

5047 

5063 

S051 
5063 

5051 

5068 
5065 

XN 

2 80 
0.90 

1.17 
0.00 
0,29 
115 
1 X2 
1.74 
1.61 

l 0 0  

X I A  

0.60 

0.38 
07P  
0.13 
0.65 
0.29 

I'rev;tie~~ce 

XIIS 

1.31 
1.60 
0,24 

1.23 
0.10 
0.44 
1 16 
l 114 
1 80 
1.83 
0.14 
0.83 

L24 
0 9 1  
0.33 

0.19 
0.91 
0.26 
0.14 
1 . ?X  
0.91 
0.14 
0.26 
0 14 
0 00 

0.27 
0 25 
0 10 

0.73 
i 33 
0,93 
l 11 
1 00 
3.38 
1.02 
4.51 
2-57 
0 50 
1.53 
1.61 
4.32 
6.57 
3.80 
1.63 
H F? 
9.30 
0. h9 
0.00 
1 96 
1.21 
1.62 
0.50 

0.60 
0.70 
0.50 
0.60 
0.60 
0.80 
0.80 
0.3 0 
0.60 
0.30 
0 00 
l .OO 
0.00 
0.30 
0 20 
0.00 
0.00 

ocular 

X3A 

of 

X2 

1 I1 

sipus a ~ l d  

X3U XS 

0.22 
0.20 

SYUIP~UUIS 

Conled 

0.16 
0.22 
0.04 

0 00 

0 00 
0.00 
0.04 
0.10 
0.00 
0.04 
0 00 
0.03 
0.00 

0.14 

0.00 

l 'otd * 

1.47 

0.14 

0.91 
0.26 
0.28 
1.38 
0.91 
0.28 
0.26 

0.00 

0 27 
0.00 Z 
0.00 

7. 

1.00 Z 
0.90 
1 10 
0.60 
0.80 
0.90 
1.20 
0.90 
0.50 
0.90 
0.40 
0.00 
l .40 
0 00 
0 40 
0.30 
0.10 
0.00 



Prevulencr, of oculur siarzs and svmntoms 7 8  

* Total xerophrll.~llnin rare: 'R' S K - S 3  Lt. 'l? = .\;S-SDB. 110 S1 4 'C' = SI.4-S3U, 'W = S1 I4-S3I<, 'Z' = Not specified 



* Tolnl xeropt~thaln~i;l rslt: 'A' = X N X 3 U .  '13' - ?\W-X3B. S l A. 'C' ;- $1  A-53H. 'D' -- X1R-X3B, '7: = Not spccitied 

Country 

IprclLninnry data only) 

Gwgr:~phic urea 

Mshlc 

Malorn 

Survey 
year 

Age 
proull Sex 

I: 
M 
F 

SmlpIe 
size Ref. 

h'o. 

Prrvdeuce of ocular sixus and syruptaws 

XK 

0.20 
0.00 
0.30 

X I A  XI11 

0.00 
0.50 
0.30 

X2 X3A X3R 

0.20 
0.00 

XS 

0.00 
0.00 

Comenl Totul * 



Prrrvalenr:r! of ocular s i ~ r ~ s  urzd s~m~~toin.\ ~n 

* 'Tot:ll xcropl~t l~nl tuin ralt: 'i\' := ?\T-S3L3. 'H' - -  13-1311. IIO S1 'C' = XI A-S3I1, '1Y = XI H-XBH. '%' - No1 sprcitied 

Co~ultry 

PAKISTAN 

Slmm 

Geogrlldlic nrca 

Nntionn1 ~nicrunulrienl 
survey 

Kamchi 

Omngi. AI Fotzh 
l i a r  Dtv.nel.l - drougtll 
Kumchi - 3 urban slu~ns 

H c d  Sca: Ka~sala 

Shkat W ~ I .  Rcd S u  
Province 

Wnd Kowli rrfupcc co111l) 

G i b i ~ t  ELna'ntlu~: Itet1 
Sw Provcncz 

Muha~iunad Qd: Kcd 
Sc;l Provellcz 

O~ndurnn camp-Korduran 
Provincc 

Quirba r c n ~ l n l  
- I>calll~ wn~kzrs 
- lactnli~l$ with 

dicmpeulic 
fcul ing 

- iaclalmp, gem. 
popululion 

- progrrun. gcn. 
~'ol>ulaunn 

Wad Shcrifi carnp 
- nupplcmcnlary 

feeding 
- thempcutic 

feeding 
- tohls 

Anrrni  Ahctchi Brrpu 
Tribe - outiidz c;rlnp 

- inside catnp 
Asrrni CUIII~>- n u d ~ o  Tribe 
Asc~mi ~a~np-nomad 

7,ag;ll Arabs 
Fau rcfugcc cnlnp 

- supplcrnctlLi~y 
fcd ing 

- thcrnpculic 
f c d  u1p 

Blur Nile 
Ciczim 
Kawala 
Khartourn 
N. Darrur 
N. Knrdofan 
N i l c  

Yo~*crn 
Hcd S u  
S. h r f u r  
S .  Kordofan 
W'hilc Nilc 
N o d 1  1)orCur: 

Fnrjg 
Hzil:~t Snlih 
Hmnnidn 
lrnlidnd 
Khrir Wugid 
Dordi 
Ru~jjalia 
Sungcr. Uuk~l. 

Kurgr 
Shag Zoruog 
l'osal 
Kural 
I1 rlsm 

Kh:bnou~n & Gezem 
Province - lulnl 

Survey 

yenr 

1976-77 

1976-79 

1987 

2-3/90 

1'480 

1985 
5185 

1985.86 

6/85 

1986-87 

198% 

198X-90 

Age 
groul) 

0-4.99 

0-3 

4-15 

5 - 1 5 i ?  
%.S. 

.5-4.99 

0-6 

0-15 

children 
U-15 

0- l i 

S 3 

la<k~l i~iy 

prcgnatlt 

0 

U-5 

< 6 

0.75-6 

Sex 

U 

F 
M 
11 
F 
h1 

M 
I-. 
I< 

1: 

N 

S~IIII l)[* 
size 

S.S. 

110 
57 
53 

3 85 
212 
173 
1 Oh 

K.S. 
57X 

l555 
X14 
71 1 
l 00 

104 
h4 

67 

124 

14 

17 

46 

S 

100 

115 

115 
18 

43 
45 
42 

S8 

44 

S.S. 

1919 
21 

434 
K8 

10.3 
295 
12h 
302 
288 

205 
70 

1787 
103 

30 OUU 

Ref. 
No. 

30U3 

3014 
3 006 
3027 

3018 

3011 

3015 

l U l 0  
3022 

7004 

XN 

7.OU 

1.60 
0.40 
0.50 
Z.1U 
3-50 
5.60 
0.7U 
0 50 
I 30 
4.50 
I .h0 
I.1U 
0.51 
0.00 
0.10 
0.00 
0.OU 
0.30 
0.UU 
0.30 
1.7U 

I.UU 
0.00 
0.60 
0.00 
3.30 

X1A 

2.73 
1.75 
3.77 

26-23 
17.45 
36.99 
22 00 

13 70 
15.60 
11.61 
12.00 

5.7U 
4.70 

10.40 

1210 

28.57 

11.7h 

4 35 

0.00 

9.00 

13.00 

11.20 
10 71 

9.30 
8-88 
7.14 

5.70 

0.00 

I'rrv;del~ce 

X113 

l .SO 

0 00 
0.00 
0.OU 
1 X1 
1.42 
1 3 1  
3.80 

8.00 

1U 60 
0.00 

3-00 

1.20 

14.29 

5 . X X  

17.3(1 

60.00 

5.00 

4.30 

4.70 
3 57 

0.00 
0 0 0  
0UU 

11.40 

4.55 

0.10 
4.80 

0.UU 
0.00 
3.30 

uf 

X2 

0 Oh 
0.12 
0 00 

ocul;ir 

X3A 

sigi~h I~II~ 

X311 XS 

0 00 

2.90 
0.00 

1.50 

0.UU 

11.0fl 

113.53 

2.17 

0.00 

2.00 

0.00 

0.90 
3.57 

6.980 
U.00 
0.00 

2.3U 

2.27 

0.10 
0.00 

0.34 
0.91 

s y i t ~ p t ~ ~ u s  

Conlea1 

0.00 

1.00 
0.00 

0.00 

0.00 

U.OU 

0.00 

0.00 

U.OU 

1.00 

U.00 

0 50 
0.00 

0.UO 
2.20 
0 0 0  

4.50 

0.00 

0.00 

U.06 
0.UO 

Totd * 

% 

0.00 

'1.70 7, 
3.56 
1 75 

20.00 C 

17.30 
4 70 

13.40 

15.30 

42.86 

17 M 

2174 

60.00 

I S  00 

17.30 

16.40 
14.28 

9.30 
11.10 
7 1 4  

21.60 

4.55 

4.80 B 
Z 

0.66 B 
0.0U 



* 'lbtal xerop11thal1nin rate: 'X = )iU-X3I3, 'W -= XN-X3n, no X1 A, ' C  = X1A-X3B, 'W = X1B-X3B, '2' = Not spcciticd 



Total xerophthalmia rale: 'A' = XN-X3B, 'B' - XN-X3B, no X1 4 'C = X1A-X3B, 'D' =XI B-X3B, 2' = Not specified 

Country 

MARSIWL 
ISLANDS 

M I C R O N ~ ~ I A  
(FED. STATES 

OF) 

PMUA NEW 
Guinra 

PHILIPTINES 

SOLDMOY 
I ~ I A U I , ~  

TUVALU 

Vnriu~ru 

V~sr KAM 

Geographic area 

1)cn;m - Mulu area 
Sungai Choh 

Nauonal Nutrition Survcy 

Natjonal - Chuuk 

9 provinces - hospitals 

Cebu 
Memo Manila 
Cebu and M . ~ d u q u c  
National 

Anl~que 
l.= I 'm# 
Antique 
N. Samar 
Quezon 
Zarnhoanga 
Nallonal numtion 

survey 

- urban 
- rural 

Gi7p Island 
Guadalcanal 
Kol omhangara 
Malaila 
M- Lagoon 
Vella Lavella 
Vonawa Lagonn 
7 islands 

National 

Natjonal 

meches,kindep$orphw, 
gencral population 

National 

National (totals) 

Dac Lac 
I Ia Nam Ninh 
IIa SonBinh 
I Iaj Phong 
Hmoj 
b e n  Giang 
L% an 
Minh Ha1 
Nght T~nh  
Thmh 1 Ioa 
V~nh Phu 
Central High]& 
Central Vietnam 

-High Plateau 
- North 
- Souk rkwd 

- 

Survey 
year 

1977 

1P!X~91 

1V88- 
5/89 

QM1993 

1 976 
197682 
l P79-81 

1982 
1987 

1989 
1591 

1993 

11-12/91 

1W1 

1591 

1984 

1985-87 

1985-89 
1985-88 

Agc 
gmup 

W.59 
adults 
school 

36.99 

55.99 

N.S 
N.S. 

2-6 
-5-6 

N.S 

0-5.99 
N.S. 

L 5  99 
N.S. 

5-6 

7-14 
15-19 

pregnent 
lactating 

all 

-5-6 

55.99 
1-1.39 
2-2.99 
3-3.99 
44.59 
5-5.W 

5-6 

6 

%5 

0-4 99 
4499 
04.39 

0499 

Sex 

B 

B 

F 
M 

B 

B 

B 

F 

B 

R 

B 

B 

D 

F 
M 
D 

S m p l c  
size 

131 
65 1 
202 
251 

N.S. 

448 

227 
221 

1027 

N S.  

2621 
3389 
N.S 
N.S 
4948 
3127 
3404 
4847 
5049 

4578 
1593 
783 

1053 
13056 
11987 

9647 

273 
339 
106 

1495 
246 
342 
95 

28% 
N. S 

1059 

1870 

17DO 

34214 
5038 

21 337 

10643 
501 

3147 
1286 
557 

7886 
749 
651 
621 

1144 
3092 
1723 
2455 

501 

4236 
m 5  

Ref. 
No. 

6029 

6017 

7023 

7003 

6022 

7005 

6024 

6014 

6025 

7023 

6010 

M16 
601 1 

6016 
601 1 

XN 

2.00 

14.00 

11 00 
16.00 

039 

1.80 
0.70 
2.40 
120 
080 
440 
1.60 
1.50 
0.40 

1.30 
1.10 
0.50 
1.00 
0.80 
1.30 
030 

0.52 

0.00 

0.37 
0.67 
0.29 

107340 .18  
0.39 
0.19 
0.25 
0.15 
0.00 
0.34 
0.27 
0.31 
0.32 
0.26 
0.23 
0.46 
0.48 
0.40 

0.43 
0.91 

symptoms 

Cornea1 

3.00 

0.03 

0.00 

0.04 
0.20 
0.00 
0.10 

007 

0.05 

0.65 

0.07 
0.M 
007 
0.05 
0.08 
0.00 
013 
0 78 
0.00 
0.76 
0 00 
0.15 
0.03 
0.09 
0.06 
0.06 
0 
0.03 

0.07 
012 

TOW ' 

19 10 
1.M B 
5 50 Z 
10 80 

Z 

0.59 Z 

450 Z 
3.30 
440 
3 50 
0.90 
400 
3.60  
1 04 R 
730 
220 
3 . K  

2.20 Z 
0.60 
5 70 
I SO 
1.20 
0.30 
5.30 
1-52 R 
0.60 Z 
0 so 
I .B0 
3.90 
20.80 

000 Z 

Z 

420 Z 

060 H 
089 
040 

059 
0.44 
0.23 
000 
0 58 
0.67 
0.46 
0 64 
0 B5 
0.29 
0.75 
0.76 
080 

0 52 
1.44 

X l h  

Prcvdencr 

X l B  

400 

6.00 

4.00 
8.00 

0.19 

1 .40 
0.20 
0.80 
2 I0 
0.20 
2.70 
0.64 
2.W 
0.10 

0.10 
0 20 

0 00 
0 10 
0.20 
0.10 

1.42 

O.M 

0.16 
022 
0.12 
0.08 
0.16 
0.40 
0.W 
0.00 
0.00 
0 16 
0.40 
0.00 
0 32 
0.00 
000 
023 
0 28 
040 

0.00 
0.41 

or  

X2 

ocular 

X3A 

signs and 

X3B I XS 

1.00 

0.10 

0.20 
0.20 

0.10 
0.30 
0.40 

000 

0.00 

0.12 

012 
0.14 
0.10 
0.W 
0.19 
0.08 
0.00 
0 11 
0.00 
0.00 
0.48 
0.09 
0.03 
0.29 
0.24 
0.00 

0.02 
0.16 



Prevalence of ocular s i ~ n s  and svmntoms 83 

Total xcrophthalmia rate: 'A' = XN-XSB, '13' - XN-X3B, no X1 A, 'C' = X1 A-X3R, 'D' = X1 R-X3B, '2' = Not specified 

Survcy Age SampIc Prevalence of oc&r siplns and symptom 
year ~ r o u p  Sex size Ref. 

XN X1A X t B  X2 X3A X3B XS Cornea1 Total * Nu. 
IIanoi City 
Ho Chl M~nh City 

Mckong River Dclta 
MdIands 
Mcmtams 
Nonh of Central Coa~t 
Red Rjvcr bIta 
South of Central Coaqt 
National 

1985-89 

lWg8 

1944 

04.99 

00.39 
1-l.W 
2-2.W 
3-3.99 
W.W 
G 

F 
M 
R 

B 

1180 
2514 

2021 
1723 
5149 
4236 

1 1  716 
5734 

23782 
11930 
11852 
3938 
5470 
4872 
4844 
4685 

37 920 

017 
0.36 

034 
0.58 
0.27 
0.43 
0.43 
0.78 
0.35 
027 
044 

005 
0.51 
0.60 
0.58 
0.05 

p----p---- 

015 
013 
017 

0.VO 

000 
0 13 

0 25 
0 .22  
0.14 
0.00 
0.13 
0.31 
0.15 
0.10 
020 

OVO 

0.04 

OVO 

0.17 
0.27 

0.1 S 
0 30 
O M  
OM. 
0 12 
008 
0 l3 
0.13 
0.12 

0.05 

0.00 
0.13 

0.05 
006 
0.04 
0.07 
0.09 
0.07 

0.07 
0.09 
0.05 
0.09 
0 16 
008 

0.01 

0.17 
0.62 

0.M 
0.86 
045 
OS0 
065 
116 

A 
0.57 
0.90 
0.13 
0.43 
1-00 
113 
090 
0 14 

6016 

6015 

6027 









* l.aha?ratury A?smrment 'P,' = lU'1.c'. 'R' = Sprctd~pht)l~~rnctr).. 'l" = 'i'<ilc~rll~~crrj. 'Ti' = Flou~zacznce. 'Z' -- Not Specified 
* * hlr:11311 

BURMNA FASD l l ppcr Volu O i - 0 4 \ 7 8  0-5.99 B 17 Z 17.h 70.5 0.58 0.25 7012 
h- 14 178 7.3 66.2 U.61 0.23 

pngnant 78 6.4 57 6 0 70 0.33 

CAMEHOW 8 villnga: Kacle TJtpt. (N. t'rovincc) 1988 .?S-I .UU H N.$ % 50.0 
Extrclnc nonhem ~,rovllcc 1-1.99 

2-2-99 
3-3.99 19.0 
4-4 -99 

I'criurban 
Ilondd ploinn 52 1.9 23.1 
Pcriurbnn arul flowlad plains - t o h l  

S3ulu du njn conton 1YY3 childrrn 

C m  V ~ E  Snn Viccn~l: i111d I:o!o 1983 7.1299 T! 224 Z h 7 

Brmnv i l l~ :  - 1,:lsl trrsiow of ~nnl:brin 1988 .S-6.99 H hW 0.0 38.2 0.99 0.52 1070 
- nu h i s r q  o l  ~rialn~,ia I . IU 0.5U 

Cbm D'IVDIRE 

I ~ ~ I I I O F I A  

G k w l h  

GI~ANA 

- ~nxlnrio nl lime uf s u ~ v c y  

Dabakal~. Dor l i t~  tdougou & 
T?numbulo 

- ~nnlnuurishcd 
- well nnuriuhd 

NW: CWieme. Touba. Seguch & 
Mrukono - ortcr sul)plclne~~tatitiun 
(l'rclunblnry study) 

Nationnl 

Ca9h crop zone 
Croppil~p zollc 

Enhztc zorie 
l'nsulml zone 
Shod Region 
M e l k ~ y e  villnge (mlnl) - Hnrnrrc 

Region 

Ktncbn. Mnndunr & Knmon 

VAST Morbdily Study . 
Kxscna N a l l t i w  

VASI Survrvol Sturly - K~L<SCII:I 
Nunkonu 

IIpper h 9 1  - KX+~IIP K a t i k ~ l u  

11-12/88 

3-1 1\94 

198U-XI 

19905 

UIISU 
04/88 
08/88 

6190- 
8/91 

1991 

1-3.99 

.S-4.99 

.S-.99 
1-1.Y9 
2-2 99 
3-3.94 
4.4.99 

0.5.5.99 

-5--99 

1-1.99 

2-2.99 

3-3.99 

4-4.99 

5-5.99 

5-6 

0- 12.5 

2-5.99 

5-4.99 

0-6 
0-0.5 
0 5-1 

1-2 
1 -3  
3-4 

n 

Ii 
I; 
M 
I: 
%l 
F 
M 
1 
?A 
1; 
M 
F 
M 
I. 
M 
U 

I1 

B 

- 

151 

96 
55 

342 

170 
172 

N.S. 

739 
301 
438 

22 
17 
35 
4? 
41 
46 
55 
85 
65 
l l 0  

83 
138 
91 

4 77 
36 

138 
344 

80 

157 
157 
157 

1455 

21 g06 

607 
Y 
F4 

118 
113 
I I 

A 

'L 

Z 

A 

A 

% 

25.0 

31.3 
14 S 
12.3 

16.4 

20.9 
15.1 
16.6 
1H.l 

30 2 

15.8 

14 4 

14.0 
11.1 
14.8 
9.3 

20.4 
17.1 

h8 0 

68.8 
67.2 
36.6 

54.4 
45 .6  
44.0 
43.7  
32.9 
43.4 
27.3 

54.6 

69.2 
55.6 
77.8 
h2 3 

88.2 

73 4 

56 9 

54.9 
33.3 
53.7 
49.1 
58  S 
57.3 

0.62 
0.62 
0 62 
0 62 
0.62 
0.59 
0.69 
0.71 
0.6h 
0.56 
0.63 
0 59 
0.62 
0 59 
0.62 

0 53** 
0.65** 
0.50** 
0.62** 
1.00** 
0.46** 

0.41 
0.69 
0.7R 

0.021 
0.021 
0.029 

1059 

1063 

1052 

1U72 

1050 

l U M  

7016 



VrI'AhlIN A 
Vitaitiu A Levels (utucII1) 1 Ref. 

Labor.atfiy A\wssnicnt 'A' = HI'LC'. 'K = Speaopholometry. 'C' -'C'fltor~rne:~y. 'I-) = klf~~:resccocc. '%'= Nflr Specilied 
** Median 



Lahalory Asscssrnent. ,A' := IIPLC. 13' = Sponophotnmctiy, 'C' = 'T~lorimctry, 'D = Flourcscence. 'Z' = Not Spcclficd 
** Medlan 

hDICATOk5 OF VITAMLY A L)Ek7CIENCY - SERW 
VITAMW A 

Country 

TMRLA 

Ieographic Area 

D=*-Salaam 
-children with mmles 
- childrm with no measlcs 

1.usu Ward Nzega 1)istrict - children 
without xerophhlmia 

Luapula 
Ndola 

Kabwala 
Kwhcnsi 
Lumarto 
Masala 
Chihlclc 

HELUE 

I30~1vln 

URWL 

C11ll.e 

C O ~ M H U  

COSTA WCA 

DOM~NICAN 
KEPUUUC 

Survcy 
year 

1885 

1985 
1888 

Nal~nnal 
Nat~onal 

Natmnal 
Atiplano - urban 

- conccntratcd rural 
- arca - rural 
- rural dispersed 

L l m  -urban 
- cancenuated nual  
-rural dispersed 
- p r  area 

Valle -urban 
- concentraled rural 
- rural dispersed 

La Pal. 

National (migranls) 
NoIlhcast 
south 
Soutbcas~ 
Wesl 
Nonhest 
Gamcleira and Agua F'rcta 
Northwt 

Paraiba 
- litoral 
- semi-arid 
- bansitional 

Northcast 

Sao Paolo 
- Urbm slum study 
- basclinc 
- a& oral supplemcnhtinn 

S o h  - Morc supplemental~on 
- 20 days after suppl 

Poor arcas - 3 per idan  d t i e s  
Souh 
Bahia - scmi arid 

National 

National 

Norlhem C m t  

Nat~onal 

National 
Southwest 

Age 
group 

W 
6 1 2  

1990 
190s  ? 

1591 

1 9 n  

1973 7 
1981 
1982 
1 Q82 

1983 
1984 

1986 
1989 

1360 

1960 
1977 

1979 
1981 

19G9 
1991 

Scr 

B 

M.W 
2-8 

1-5 

children 
1-5 

children 
1 -5 

M W  

N.S. 

M 
pregnant 

M 

0 4  

M 
1-7 
134 

2 8  

>X 
@6 

0-15 

~ 1 5  
M99 

5-9 
N S 

0-5 

!X15 
1-5 
1-2 
2 3  
3-4 
4 5  
5 4  

Sample 
d~c 

34 

13 
551 

N.S. 
353 
90 
9t: 
18 
W 

l10 

R 

B 

B 

F 
B 

B 

n 

B 

B 

ReC. 
no. 

1027 

7WI 
7016 

Vitamin h Imels (umoVL) 

NS. 
494 

891 
N.S. 

l081 
255 
m 
G7 l 
73 

N S. 
165 

N.S. 

328 
155 
107 
65 

N.S. 

276 
99 
97 
97 

182 
N.S. 
563 

N.S. 

N.S. 

N.S 

N.S. 
505 
1M 
101 
94 

115 
91 

A 

Z 

A 

A 

z 

B 

Z 

Z 

Z 

Z 

Z 

~ 0 . 3 5  

16.5 
0.34 
0.0 
0.0 
0.0 
1 1  
0.0 

0.2 

0.1 

1 2  

8.7 
5.9 
7.6 
9.8 
9 6 
4.9 
0.0 
6.4 
1 5  
2.1 
1.9 
3.7 
0.0 
3.3 

3.6 

1.8 
2 0 
1 0  
0 0 
2 7  
1.8 
15.3 

3.1 

1 2  
0 0 
0 0 

0 0  
0.0 

4 2 
2.9 
5.9 
5 3 
3 5 
3 3 

~ 0 . 7 0  

13.6 
27 0 
3.1 
33.3 
7. E 
20.0 

100 
6.1 

11.3 
7.0 
19.3 
17.6 
13.7 
8.4 
16.5 
11.9 
12.9 
8.2 
9 3 
3 9 
9 0 

25.3 
26.3 
11.4 
26.3 
27 4 
22 7 
2 5 
23.1 
14.7 
15.8 
16.7 
20 5 
G. 1 
17.5 
13 2 
30.2 

48.8 
86.8 
89.6 
40.2 
73.6 
48.8 
54.7 

21.6 

16.0 
24.1 
28 8 
41 1 

2.3 
1.8 

9.0 
19.6 
15 4 
24.7 
20 2 
18 3 
198 

Mean 

0.40 

0 89 
0.69 

$.U. 

0 . 3  

0 21 
005  

1 03 
W 7  
2021 

2016 

7002 
2016 

7032 
2016 

7037 

2037 

7010 
2007 
7010 

2002 

7010 

2008 

7010 
2032 

7010 

7010 

7020 

7010 

7009 



* Lahora~oly A~wc?rnr.rll 'K = Hl'L(.'. '14'- Spcclopholon>ctry. 'Y = 'rolnrtmctry. n' - 1;lourcscence. 'Z - Not Sprc~Lcd 
* *  Mcd~:~n 



tzc.c, of sc.rru,l reri ~ u g g ( ~ s t i \ c ~  of u public l~ ru l r  

National 
Nutional - pregnanl wolncn 

Coirnl>o~orc diptrict 

- c o ~ ~ t r o l  - i n~ l ia l  
- control - 3 inunths 

- co l~ l ro l  - 6 lnonthn 
- conlrol - 9 ~iiollths 
- cunlrul - rurnl 

- I'njmya id - u~ i l ia l  
- hp~ryn- fed  - 3 ~nul l th.~ 

1'upnyo.Cd - 6 lnuntlw 
- I 'apayo-rd - 9 months 

- Pnpnyn-fed- final 

- h ~ m r a n t h -  I a l - u ~ j ~ ~ a l  
-Am.nnll~-fcd -3 rnonUlx 
-Amnranlll-lhd-6 1no11h7 

- A~~~nr:mtk-fed-g rnorlllis 
- Ainnnu~th- id - r m l  
- rorrot-led - initinl 

- Car.ru1-itd - 3 lllolllhs 
- t'oriol-l'cd - 6 ~nnnlhc 

- C u l r u l - f d  - 9 111onllis 
- Turrul-fcd - l i . d  

T m i l  Nodu - drought prone 

S l u n  area U> 1iorakllt)rlr 
- nigl~thli l ld children 

- X l A  + 
- X I H  + 

Ninc r c g c n c i ~ q  
- luzrnlL\g 

- preglmnt 
- rcprcacnb~livc 

W e t  Java (Putl;;rkn~tr) 
Bondu~lg - Bilot's spots 

- OitoI's  spot^ 1Odilys 
- Ritol'n s p o ~  1 1  days 
- co1>itaI xzrusls 
- comcnl  xcronin 10 day 
- corncnl xrrosrs 21 day 
- nighll>iind 

- n igh l l lud  10 days 
- nighlblilld 21 dnys 

- rcducsl p l~oumll l  
- rzducztl g ~ u w l h  10 days 

- reduced plowll12 1 dnys 
- wtia. growth 10 doys 

- 43t15. g~.owCIi 21 days 
- wlinractory groumh 

South Sulawerji 

Wwt Javn 

* Lnhc#r;rrm~y ,Av,rr,rrllcnl 'A - HI'Li'. 'l{' - Spcctt~phd~lonicln. 'l" =- 'C'~bl~br~n~ctr).. 'I)' = Flo~rres~encc. '?'= Nur Spcciiicd 

* *  I\Icd~sn 



Geographic Area 

West KnIiunmkm 
lrtm Iaya 
Mnluku 
Nasn 'rrmggam ' h i i u ~  
Timor Tunur 
Weqt Java (Bogor) 
Rum1 Jnvuncqc c u ~ r n n k ~ r i i ~  

Cibungbuhig Suklixkrict : Bogor 
Wcat Jnvo: nogor - Iaclotl~g wulncn 

nfler oml doshg  
Weat Java nogor - nun-pregnant 

control group nlier ornl d o i n g  

Thunggyi 

All chiklren W / +  eye f i i lmgs  

All children \U/- eye Findings 
auhmnplc  - rum1 chiklrzn 

bLn;~pum und K : d y  
- run1 arruln nnlnple 
- w ~ $ t . d  only 
- rum1 scrum m n p l c  
- village aclujn ~illill)le 
- ESWW Scluin sninplc 
- run l -wos td  %runplc 
- village-waqlrrl smrlple 
- mtllr-wnrlud wlnple 

C o l o i n b  - Bcruln nonnal 
- 9prwtal children 
- rural-wostcd 

I Rrunetl>ibod~ tluspiW1 
- conlrol gruup 

Sakon Nakhon 
- baacline (supplc~ncnlcd) 
- col l t~~ol  llo~st u l t e ~ ~ e n l i o ~ l  
- aupp pus1 inlarventiol~ 

Nr>,ih nlvl Ynnllrrkr I'mv;nr+ 

Survey 
year 

VI'I'AMIN A 
Age ] sex ]  Nuuple I Vitxniu A Levels ( u o l l l )  

- SERUM 

Ref. 
U0 . 

S.D. 

0.28 
0.39 
0.37 
0.38 

7008 
0.18 5071 
0.21 
0.21 
0.21 
0.21 
0.44 S083 
0.35 

0.31 

5063 

5054 

0.01 5082 
0.04 
0 M 
0.10 5072 

0.03 
5029 

0.22 
0.22 

0.33 
0.26 

0.30 
0.25 

0.23 
0.22 

7[10< 

* Lahur~tury Asscssn~cnt ',K= fIl'L('.'R' - Sl~cctrrl1hntmmrl1). 'C" ='C'nlr>~~n>ety,'ll '  = T-lcnr~escence. '7.'- Nut Spec~ficd 
* *  Aiedl<lti 



IXI)ICATOI~S OF VITAMIN h oEFIC1KNC.Y - ~ E H ~ J M  

V I T A M I N  A 

* Lebcbretnry Av,r.s?melit 'A' = l4I'Ll'. 'l<' = Specml,l~oLrm~elw, 'I" = ' l 'o lnr~n~c~w. 'n' -- I+luurcswncc. '1' = Nut Sprc~iicd 
** ! L I ~ l i l ~ l i  



Prevalence of serum rcltitzol 1evr.l~ .suaur.sfi w of a nuhlic h~ul th  nroble~a 91 

* I.ahorntoy r2swsw~znt 'A' -= l n'I,<'. '14'- Sl>cct~il>hnla>oictr, '(" = 'l'olorimrlty. 'P = Flr)urrxccoca '2 =Not Specified 
* *  h[.ed~;un 

VITAMIS A 

Cuwtry 

Uzs~Ms'Ff i  

~ A S ~ K P I  M E D I T T E H A N E ~  KCGI 0 N  <p< , 
.,..+I 

Geographic Arra 
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