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Introduction
 

Effective control or elimination ot vitamin A 
fiCiU~Ny illany palrticularl Ipopu1,lation requirus 

a logica llI1orntMULId SIriUs ot iuaso rus dC-

signud with broad tindUrstanding ot thu chrac-
leristics ot tile problem and the pOpulation
coni~ctrnud. Assu's-smynt, iturv,.t iobnanil uval n

atioln a'T al inttgral parts ot flv ,onpruh.n 

.' mll.Iloww,' 'r, it i, lt O ,i hivc iro 

umbark on ,lan,sussmunt ot tilt' suvtrilt or of 

thuC mag,,nitudu Ott ile lprob.nl wvitOult adC011m-

intu, It ion it it is bOIndIlthatmit mnt'nlto 
viltainin A dliciuncy is a surious prob'm. Nor 

is it logical to im plum unt uxpunsive' inter-an , 

vt~lliOin i)ogram w,,ithout tiSt d,trmining tl+w 

m agnlit uldc suVurit y, diSt ribult iOI 111(1 L S Of 
thew plannui inter-dtliciu,.'. Aln uvluat ion ot 

vu.tionsoshouldoutst 

a., lt, program 

The Ir'ra 

tu bui into thu, proran at tl, can t
itsbhatt ilttt O tit'nu I nltv'l 

rOgr,'sT-SUS. 

d.,usign, coin mincintig with II pru-

limirY is:.,Isl Int rILI through u,,luai',oi n ot 

thi' iltrodtcul intuvuntnlions, shouldI i that 

iuidguld to otur the most utltuctiv' apprlachI' to 

th detinud goal ot corructing thu vitamin :\ 
dufiCiuCIlCV condition. lhu tota] program should 

by ma na11gul by Skilled pt-m'sonlil and coordi

nathd into thu continuing hualth and mitrition 
programsWithin tilt countlr. 

hp'cia t ms, is ruqtniri.,d 
Otth ,protril. It iS imlotal 

prsonnl I withill tlt'co iI 

WtiliAd to thie 1la\inum 

thal tlO , i nl tCId asW N' 'ua1,rg 


,itVa 'i t gu-,st
 
nthl t thIlnt d 

hentduvlOptud and 

xtcnlt possible and 

nucussrY, b \ t e'r

\xPurts turaIYbv rgioilII to SUpluuntln 
involvud pur,-,nrul 

nil1 IPr)C 
tht rTciiruld skills. All ot th' 

and uxpurts hould work togther as a team 

Iundiir an1o'urI C ordiltor and ,Withspt. iti d 

Ior comt1lislaSsignullltnts and tillu scheiulu 

ing iach stup ot th Iograml, in(luding rpOt
ing on1progruss and Iinail accolmplishlmunt. 

This ruport provides background that it is 

hoped will be IiSutulI in d.'signi ng tuctivu pro+

grams aimild to\,ardI idictionl tor ,aritld 

situ altion.s uncO nlt .uud rugin U,ions wit h 

mvitarinosis A. 
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INTRODUCTION 'he specialist layIe t a ,1natio lhl or. a non-
Before any intervention program is launchieL, a 
careful assessment of tile situation shouII e 
made. In general, the sequence of events will b 
as follows: (a) Government 11uthorlit Cs suspt 
the existlence of a StrioLs vitltamill A rllob nl; 
(b) A prelininary investigation is conducled todeternmine whtther formnal ,Is l is ii-
fied; (c) A conbined clinical and bioclelical 
prevalence SlrveyV is instigateL to establis i: 

1. whether vitamin A de'iciCncV e\ists in the, 
vulnerable age groap; 

2. tlhe naltir, magnitude, severit' tilad geo-
graphic distribution of this delicienc; 

3. whe1ther iis deficiencv conlstitutles a prob-
lem of public helltlilnlignitludet; 

4. mans,1, ot st'electing suitlable straItegies tor 
intervention; 

5. a base line for tvahluing tIre 'ttectiveIless 
Of future intervention, 

Al country arlre'a\' planning aigeneral nutritionalI 

survey might profitibly incilude within its pro
gram the appropriate clinical Ind biochnlical 
comnnltS, witboult Iirst condlcthig tl I 
li m in a rv inve t ig aIt i on 1n . \ sta tu s .ot \ 'it , u in 

ATTRIBUTES AND ROLE 

OF THE SPECIALIST 

lndividnls with specit icicais 0t pCtist'aLnu-
agerial, elidemiological liochiI llca,-t itiSticail, 

or oplhtlhalologicali Will be eCirired during 
different phases of tile assessnient. At Ieast oneV 
specialist, however, should have a wider gf'sp 
of tilt' tIbNiii. I It' will be Ieslpolsible tr COl-
ducLting tli' prt'l inlinrv i 'estig ition, Mid, it 

formal asst'ssllen is indicr ittd, should 
 be obit, 
to idenlify which irtiS iTtlirte addiliolil Sip-
port. I IC will Ilso be I'esponsibl' torI t imnil ,ig 
local fitld wo'ker's in tlIt' rTcognition (t clinicil 
signs in dbr' tc liing lthil stnd,lird rTcording 

Furthermore, this sptcidli t sholuldI hae 1lrord 
knowledge of vitamin A, of food 1i1d rItutritionl,pts 
clinical compettrence il lilt' recogilitoil ot 
xerophlhalmia, a familiarity with basic epi-
deniological concepts and eXt'xprtiS il tlit 
Pli'opei handlirig tif biologic S'CilleS, xpri 
ence with tlhe problen in other situations is 
desirable. 

nationall. 11'l Litter ma1x1'brIingfl diillna tinal a lt may rik g ti l em wddithiulal 
ad al tgL'e of a t''re.sh look' ,t Ili p'oblem with 

te \pruit' ga ined els, here, nbiised bl local 
n\oh'rnt ih should be tact i in thli ii
qiries tht li, makaS all le vel. Id sLIot lId
 
continurlily rr in mind that the bringing ot

tlie whole aIssessillent process to 
 a Stccesstul
 
CtiiluLIsioln will dl'pnI utl
lrgely upon his e'ttorts. 

PRELIMINARY INVESTIGATIONS 
The aSSCSSemtl Ot vith1iiin A 1in dttl'statluS tl 

Ilinilltion of irievienct , ot \cTrolitlllliia ill a
 
COIIInurrnilt rqtluiret, cirt tily plauned ntl ee
culted Sul' ' ( Irriti oit b\. tfr,iint'l Pt'ro,.iiiL
 
A prtliminirv invest igiton shilId Iprecth t'hir
 
surve,.
 
Tlic dcsired intor ,irtion n.v or II,]' not Ie
 
ivirblr'. Ill order 
 to lbe torir'.il
 
t lin the llt(t special ettolts by a specirlist ill
 

Ahedt Id ot vitlluiin .\ 'Ind \t l pli1tlln,1 i'la i1!'t'sst'ntial. 

Collation of Existing Information
 
Review of the literature: Trh'is Slil be mde
 

I of t i l l d C t-'i I-CI 1 C T '
 by the, sp'ciallist inl a c('nit'r rvle there, is 

I to the world litertrDrtri'vil vstills. Ili inl thu urSuiI datillost insth nces, tIili, wvill
 
need to Ibe dout'bletore 'oin to tilt tliit'v
 

conctit'l. A trrliiliniritv itith salienllit' g't
griliicrl, Ii 1toi i, polit cr1 tn oiI ocl o-e 

nomic-chirrit tt'risits ot 
 lht' cotintrv is dt'snrle.
 
I It' should b, kIowlh'dg',blh ill t lit' irTls ot
 
tlod and ititliliol, C'pecillV is they rett'V to 
viliiiiin :A nutri turt and t-c d ist,, in ilie
 
con rtI\'.
 
Discuisions with individuals familiar with 
tihe 
cou-r: lit' spVcirlist 'isiltrgI tIunlri' lt 
lilt' t itm ' 'vill lind tibt"' P rti, l ii v' ltulx' 

11ble inl iulplig Iliinto RIopl ,11 ,ipplopr It,
 
I)I0JtlI tt his inx'tstig ltiin.
 

Collection 
 of locally available informalion: 
Soi ot t hi llrixS b, obt,linCId tron govtIiiCt
 

but['li perit'rl' Showes tHIi t let' rirtly
 
p,'oVidt' tli' type ot inlirlIlltioll silight. For
 
v\,ilplt, \trollthlhilliiA ir'V cain bt i(t'litit,
 
ini hlospitil returns,. A generl iniprt'ssion ot ihv 

tuui it'nto Such ruL-itMtu conditions as g rtal'r,Il

iiiihrutritinn, gitrolntt'litis and 
 iiiesl's can
 
Isurillx' be olbtiinetd.
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Local and regional medical journals, reports of 
institutes of nutrition and published articles by 
informed individuals art additional sources of 
pertinent material. 

blind schoolsRecords Of hosp itals, cliiCs anld 
should bc inves ig.t'td as he spv'ci,llist visits 
dill erent parts of the count ry. They slioulId be 
eniticflyIt eva I luitetlaind checked againsi the 

inllpre'.sions he gains through observation aInd 
hli i tdiscuIssionItIV Shlold "in m i i 

Vicin O lh'e reCORis is rtiVe 10 tan 

onl ot t [se thicilites by tc populant ion, the' 
colIpe'lence ind intert's ot local personnel ini 
rt'colni/iiig ,aid diigiiosingl xt'rolhilaliii,, and 
the cart' crcistd in kecping these records. It 
is tt1.1t' possile' tor a Stlious coImulllnit v proW-
hinl to go untletettLd it Irdidlitional curative 
facilities. 

Obtaining New Information 
health personnel:Inlerviews with key public 

Many public heilt workers possess a great 
deal ot intornation which either has not been 
recordetL or is buried in governnit files. Tit' 
cain provide an overview (it the vitaiiin A litera-
lure, as well as estlinates of tlilt' incidence (it 
blindntss in areaS Ot tile cotinIItr' wlrt' there 

,irenIlior ltritional probleils. It possible, sini-
,ardiscussions sloulld b lielId with Iatliiiiistli-

tiye ptrsonit'l iMmjor regjiondl cities as wt'll as 
withI'lrlI personicl ill poettntiI problt'ii at'llas. 
All it tlest' puihI sValits ha' tkrnit t ierent 
petrienct's iand1('rsp'ctv's that Imay pro\itdt' 
uselul background information. 

Contact with directors of schools for the blind, 
hospitals, pediatric and ophthalmic clinics: SuCh 
institutions, although nmainly located in major 
cities, often drlaw their patients Iroii broad 
areas if a region or country. 

P'ersonal] observaltion antd dlt a troiil blind 
slI s must beCevlhLatt'd with spt'cial care, JS 
only stnrvivors aire instit utionaliZed and xeropli-
thalhnia carries a high mortality. The eye lesions 
observable are t it' stut't'C o previous disease, 
aid heice it is ditficult to be certaii of their 
t' iohOgy. 

Structured interviews: This ttchiitueit consists 
of preparil, a type of questionnaire which is 
specifically related to vitanin A tl'ticit'ncy, and 

elicits responses, both verbal and written, from 
personnel of outpatient clinics, ophthalmologi
cal clinics and hospitals in provincial regions. 
Ideally, a senior investigator should conduct 

the personalall interviews. In most countries, 
contact is extremely useful, if not essential, in 
eliciting a serious response Irom busy physi-
Clns and ptubIic heaIth personnel. Information 

on I inily expenliture for food, fooL consump
ion pattlern s, intant and voting child feeding, 

andtLilii-rearing practices might be obtained from 

healllh visitors ill i sim ilar way. 

The careful assessment of hospital records: Tit' 
Isst'ss1ntrnt ot hospital records over a period 

of ye ils,alIhotIgh a timt' Coiisuning task, cali 
provid infllllioli onl (g, sex and seasonal 
incidence ot corneal blindness if tile records 
systeii is dsigiietd and Maintained in stIc1i a 

way that data oii ketra omalacii and associated 
ee problens call be readily and laccurately 
Identified. 

Questionnaire: Useful information can be 
gained from properly designed thuestionnaires 
which are coipleted, preferably by interviews 
with local health personnel in rural coiimuni
tit's throughout a cot, ntry. They should iicltlIe 
quest ions abot't tile conmuniy Such as: the 
iiature of tili iajor prolcts, activities, educa
tional ltevtI, income, food habits, major nutri
tional tleficiencies and the prevalience of 
infectious disease. 

Discussions with village headman: The selected 
leader of a rti ral coi n ity is generally a cap
able and respected iridividuald, concerned about 
tile health of young persons in his community. 
I le can often supply inforiiation oii the inci
dence of blindness and night blindness, inicltid
ilig the time of year when the latter problem 
is prevalent. 

All statistics relating to xerophthalmia should 
be reported by the specialist in conformity with 
the \VI-O classification, following the instruc
tions for its use as given in Appendix I. 

PREVALENCE SURVEYS 
General Considerations 

Negional Or countrywide probability surveys 
are tit' ony uinbiased Means of determining the 
freqieiicy (prevaleic) and sevCrity Of vitamiin 
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A deficiency in the population. These surveys 
should include both clinical and biochemical 
determinations whenever possibie, A few simple 
questions, designed to yield qualitatiedietary 
intake data may be useful in understanding any
deficiency and regional variation observed. 
Dietary investigations ai med at providing 
quantitative data may usefully be conducted 
as part of an intensive follow-up investigatioil 
in those areas found to have a significant public 
health problem, as one of several bases for 
choosing an appropriate intervention program. 

General guidelines for the coindIct and alvsis 
of such surveys are provided below, 

Preparatory data: Rough estimates of tile mag-
nitude and seasonality of the problem will be 
useful in chloosiing tile sample size and intiming 
the survey for the period of laxiillunlm preva-
lence. Such data should already be available 
from the preliminary assessment.' 

Sample size: In choosing a sample, its size will 
depend upon two parameters: expected preva-
lence of tIle least comlmon clinical criterion and 
the desired confidence limits. The higher the 
prevalence, the smlaller tile sample size required.
Expected prevalence can be est imated from 
existing data, or by employilg the suggested 
criteria for a public heaIht I problemn (Appeniix
I). To be leaningful, the prevalence ratesou IIld 
be bracketed by confidence lilits. The true 
prevalence in tile plopulation at large has a 9 
percent probability of lying within plts or 
minus two standard deviations of the observed 
prevalence. 


TIle sanmpling size should be selected to yield 
the desired confidence limits. For example, if 
the corneal scar (XS) rate among 5,000 children 
is 1 per 1,000 (stiggested minimal prevalence 
for a public health problem), tile confidence 
limits are 0.001 1 0.0009, a range of 0.1 to 1.9 
per 1,000. Increasing the sample size will narrow 
tIle confidence limits. By doubling tile sailple 
to 10,000 children, tileconfidence limits are 
reduced to 0.001 + 0.0004, a range of 0.6 to 1.4 
per 1,000. Since the biochemical criterion for a 
public health problem is a severely depressed 
('< 10 pg/100 rill) serum vitamin A level in5% or 
more of the population, a far higher prevalence 
than that of corneal scars, only 1 ot of every 
20 children undergoing clinical examination 

need to be sampled for a similar degree of 
precision. 
A proper conmparison of 2 or more regions 
requires a complete survey of adequate sample 
size in each. 
Sample sites and season: The sample must be 
representati' of the popLitotinder coimid
eration, and the results should be apiplied to 
this population only. Ilospitals, clinics, schools 
and day-care., centers are not represenillti'e Of 
the population at The popu It, risklarge. aion at 

need not be tile entire population of the Cotlilt rv
 

or region. One inight ignore utper and Middle
 
class families, as long as this is loted and
 
weighted accordin,.lv in the result. Since keratonalacia and cor'nell destrtioit Oilare rilarily 
afflictions of presclhooI-age Childrti, sturveys 
should be targeted to this age grou pI 0-o \ears 
fl.
 

Salpling accurac, is iiproved by stratif iip, 
tile populatioil into "like" groups Vuban\,s.
rural, desert vs. wet beltl), and then choosing 
sites from within each st rattinl separatelV. Field 
teams mtust rigorously adhere to the seiected 
salple, alid any deviation aiIdilyzed for poten
tial bias. The larger tihe niltmber of clusters 
sliplPIe sites I, tile inore rUpreseil taltive the 

sample is likelV to be. 

THi stilrve' ' I tu Ofsholi if condilucte d ri ng the 
stason ot prt'suieif ixieltii prevaleici' of 
vi9tamil A deficiencv. 
Personnel and field activities: Specialists knowl
edgeable in the clinical diagnosis of xt'roplhthal
nlia, handllg of blood samilples and coililict of 

prevalence sturi'Vys should bi ellploved. Every 
Iloetie'iil a Saillplesitleitist hi' Visitii by a team 
iillber, ani ill eligible ciilifren listed aid 
ident fied. This is tli' only way to avoid thebias of ''voltileter'" saillpls, andli tIli'to iidentity
ias if otential as neii t ,mb C 

cldlgnii u Of potential bias (] e to ,[senl' 

Il cIilical surveys, visitationl by mtlrsi's is iltSir
able, btit not necessary. Exaination by an 
otphthalnologist, howiver, is essential. Itmore 
than one ophthalmologist is involved, tlle\' 
MUst be rigorously anld rep'ateily stlanilar'liZe 
agaiilst one aniother. '\'Llnbiochi'lllicl,iianalyses 
are coildicted in .i local laiboritory, a quialiflitd 
biochclnlist aniid adequdte facilities for the stor
age and alnllysis oftsamples Must be ivIilabli'. 
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The Clinical Survey 
Clinical criteria: Based on the WHO classifica-
tion of xerophthalmia, the following signs are 
appropriate for use in the clinical survey:' 

(ailBitot's spots with conjunctival xerosis 

(XIII. Ititot's spots, in the presence of conjuncti-
val Xerosis, are an easily recognized and rela-
lively spt, ific miiarker otf vitamin A deficiency, 
at least ,rniong preschool-age children. They do 
not provide any information on the prevalence, 
rnd cannot hle used to estimate t li' nagnituode 
ot ocular dtstroCtiO andI blinodniess. 

(h) Active corneal lesions IX2, X3A, X313). 
Cornerl xtrosis Iwith or without ulcers) and 
keratomalacia are the severest forms of vita-
rin A leficiency. Vhile easilv diagnosed and 
highly specilic, their prevalence is usually 
extremeh' low. 

Ic) Inractive corneal lesions IXS). Kerato-
nlrlacia and corneal xrosis are rapidly Lie-
strCdiye, hence rarely encountered ill field 
surveys. It i; feasible, however, to assess tile 

prevalence of their sequelae: corneal scars and 
ocular destruction. It is also important to 
distinguish bet veei those cases likely tile result 
Of vita ni r A deticiericy, and those due to other 
causes. Ilis requtires I careful exanination, 
preferaly with pen light and loups as well as 
a detailed history irorii a responsible adult. 

ases of prsurriied vit arini A related cornealdst rrc ion lSt meet tie fol lAving criteria: (a)
A cliiiical pit irecorpalt ible witnthis di agosis;
i hli'Iabsellce of ot herI oriis of oclari disease 

hat could hiye prod urced a siniilar picture 
(advanced tracloma, for example); (c) Histori
cally, the child was at last 4 rioniths old when 
Ilie lesion first appeared; and (dl) The lesions' 

appea ra rice was unassociated with either 
trrOna, gross pt, rlenIct' or Measles. 

A histor' of Malnitrition, respiratory infection, 
or gastronteritis conconiiiitant with the onset 
of the fusion is to be expected. 

If the history is either vague or Unavailable it 
should be so stated, and these cases reported 

()the:' cliu-rr icrr&Iitiow Ist' t :,itathori,'ihIto tIa co('adat,1, 

i .. ,h.tiihc. r,.1 ,'.ithe :o llbtlh, ropispecific, ,o? iffictt 
to ?n',ast,, oi find1z' that the, aretisuitabh'as crite'ria
top (14-tnitiv,,, tw evatthlce swu;,(.Y . Tlwst inchidt, coitll.1pc

tinl wi:aiili i , Ji),'ntt atioi, stlining -with it l dyIes, 
•.'1vtl thi,,nic ,hris, nigeuht im 's., pim1wrifoillicdar 
hut 'qrtkm'ImIsis. 

under different categories: possibly o unlikely 
the result of xerophthalmia, depending upon 
the clinical picture. Other causes of corneal 
destruction should also be tabulated, e.g. con
genital, traumatic, infectious, associated with 
measles. 

Although the diagnosis of xeroplitialn-ia
related corneal destruction is retrospective, few 
if any other conditions produce significant num
bers of cases with a similar clinical and histori
cal pattern. Since only survivors are examined, 
the observed prevalence of sequelae underesti
mates the incidence of the disease. Photographic 
documentation of all clinical lesions is useful, 
wherever possible. 

Sample size: The clinical prevalence survey 
should provide an estiiate of the Magnitude 
of vitamin A related corneal destrocion. Healed 
sequelCe, tile onlIy evitdenice of such destructiori 
that occurs ill sufficient qtuartities to make such 
estiMates practical, requires a sample size of at 
least 5,000 to 10,000 children. 
Data analysis: To ensure comparat ive report
ing, the xeroplithialriiia classification should be 
utilized (Appendix I ). \W\hen tabuIl at ing the fIre
quericv (prevalence of these signs, each child 
should be uncIlded only once, unrider Ihis or her 
most severe sign (XS, X313, X3A, X2, XII. All 
such tabulations should be age (in years corii
pIttedland sex specific, and include t'he nirnriber 
positive, tle nurber examined, and lie preval
ence. The proportion of children with bilateralcorneal involvement should bte noted. Additional tabulations which riav bte of interest 

Should Le included at the author's discretion. 

The Biochemical Survey 
Introduction: Plasma vitanin A concentrations 
of 10 jig per 100 il or less are closely correlated 
with inadequate body stores of vit,,min A and 
with clinical maniifesta tions of vitamin A defi
ciency. Thus, tile coiibinitd use of both clinical
and bioclienical data gives a more complete
and reliable estimate (,f the existence of vitamin 
A deficiency than the gathering of clinical data 

alone. 

In somie cases the an alysis of vitamiin A and 
total carotenoids in the )lasnia call be conducted 

in a local laboratory, but ill other instances 
adequate facilities ait] personnel are not avail
able for this plrDose. Ill tile latter case saniiples 
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might be sent to an International Vitamin A 
Reference l.aboratory for analysis. 

Selection, handling and storage of samples: 
When biochemnical analyses are conducted in 
conjunction with cin ical surveys, blood samlehs 
will he collected from every 20thI ctld in a 
random way. Il aLdition, samples will also be 
collected from every child with clinical signs 
of active vitaunin A lfetic;encv', ,1nd a matched 
control (ithe ne\t child iencounlered ot thie same 
agU a id seN who shows no signs of xeCoplithl-
m ia . Blood samples (0.2 to 0.3 il) will be 
drawn by pricking thi' fillger, ear lobe, or iietl, 
collected in non-clotting capillary tubes, and 
ireldiately cent ritugeld. liht capilla'y tube 
will then be sriappe1ttl jist abOVC tile red blood 
cell-plasm, intrpliase, t0lie open capillary end 
stoIpcitl Wit ipIst iceni', an1d th, clar plasmasa riple I, beleil anil st ortidi utler ic~e inra t htierriio, 
tialiterriat xCIvLIIiSitare coolr itUIlior aheurnoivt,h in a rTLatiVVt, lvCool pla, ill the
 
dlark. Fxtensivelv hnlolvied sample)Cs slioLIIL 

be discard(ld. 


Sample., :s Is pos-pshOUld bri t ra insport cii soon 

sible to a CCIntra Ilroc'ssihrig cir, wherethey
Center, 
lre inlrieliatlV ialztd ir iiuicklv Iro/en. The 

fro/en sariples riav cither be aial'.td laitr'" at 
the local laIboratory or diispatcheil to thel Rt-
erticelt' i )nceILaborat ory. fr'eo/ri, sampies sholld 

not b' allowed to tlaw until tlilt tiie of JIa]v
sis, since repetitive fretirig aid thawing is 'erv 

diltrimentl]. Stored trozern s i ples shoul.1 be 
kept in closed containers in til' dark. Lnitss 
sarnples art' ari,1V/td within Itwo wicks of i-ol-

Methods of analysis: lie maIor mi ihoLs for 
the' arialyvtal ttertriintliou of vitaniiri .'\ are'bahed n:oo' 

(atLil, an: i, n u- r tifreri 
which rtriol arId Vi tli. form'diri tr airnh-
dwhichS rtll ol IIILIwith V n S Ul1'i10t'1 d 
drotrstft'ct 

on I;(tile C'arr-]P rice rt ,,ic l 

(b) lit' St'isitivit v of \'itlaniii \ t l uririi itt,Loralia o (lt'H'stvl owvprc'd r'I;~reva 
radlialtit (ile [l3t, Sscy'-i.owr% l)IrOCt~tIurt,;' 

(C)til Strongc ynlwhlnoi -gtan sli'l, fluorescerut 1it 
470 ririi hicli rttinuol a1id its stirs Show' ' W n 
ecited at 325 rii 

fthftilie spUct ri Il of retii~lo, W hi cl h as JiaXi-
Munini absorption peak of 325 inm and an EL, of 
1832 in ethano l; and 

Ic) The delyduiralion of refiruol to a1hydro-
retinol, which has ait absorpt ion miaximurn of 

371 nm and an1 1. ethanol of 3650.
 
A,.tliough all of tihe above-mentioned methods
 

of analyses for vitamin A are reliable under
 
proper condito ns, the recoin mended procedure
 
for field Studies is the Micro procedlure' (0.1 to
 
0.2 in] plasma) of thn Carr-Price react iol using 
eithe r trifluoroaCetic or trichloroacet ic acids 
(i.e., the Neeld- I ,arsonor afi eliLp roceduLIIt's ). 
This method has the advantages of siroplicity, 
of widespre,ad use, of single direct reading anaix'
sis lIas con trasit, d with difference in readings in 

l1ie Hessev- .owrv met IUd , of being in 1ffeet ed 
by fIluoresceit conlt,lminants, a1nd of adeqtluate 
sensitivitv. In this assaiy, as in ot hers, special 
attention us-,t be given to tile proper storage 
anin req ie tn ti se tit r'litlIh stand ards of 
crystrlllire vitariiin A. 
Athoug pl1i"nia Caroterioid COicentratiOils arehhuvhplm c'onM ntlrtis,'t 
riLTMOot vitrinir A status, their arialyintlicative Of 

sis together with vitariir A is usefl, iriasntlch 
,s: 1,rI high carditerioild levels Jre assoCiateid with 
th recent ingestion of caro1tene-tonltaining 
toolS; (11 villin A va ltres dti erriii nUd by the 
Crr-IPriCe rection iisLt be corrected wlun 
CaiOterioiCI levels are high; nti (C( the ailNlical
 
prot1t,ctlire, for rlnesiring irotlloids i ,sx''
 
simple.
 
ViiminrA inIli ti lsma CririslllAS of two rior
 

p01Sriiras Ind Is rider rit corili 

Irc'onlinaltS 1 00 11 untlt, Most Conditions, 
t ie retivI Us!VrcoiCentrat ioiy relatively 
harget under ct rin contlitions. In this sturvev, 
sepuaraft' iiIaSuirtill, ilt of these two forms wasnot considered to be worth tile additionail t'x

pernse anid tnie rtquiretCL. 

K lgt, of liVer store of 'itariuii A in clil
dtiing of Vrriotl',caLSeS, although usefLul ill 

lssssing lilt' Vitariuiri A staus of a sdUb-grOLll 
ii1cit1 Ipopulation tIndpossibly in temt'rriiing theitits of a ruua ssi vt' ifose prograrii, cain

not rt'div bt'Tobtaind il i e convent ioruaiilly, rUIt's I t ofItrict' su r't'V. Siirl, -tiM.tlltn o 

it' rtiruol-bintling protein coicnt n ration illpl asilma, although interesting in dleeriiining tile 
t'ffects of protein tnr y ialntitriion a t olther 
conditions on plasma vitaruin A transport, is 
not of real tntility for ssessilrg lit'eprt'valence 
of vitamii A iliiicV. 

Data analysis: Fhe vilamin A st ,ltus of the pop
ulaLtion is asst'sstid by vitaniin A valures on the 
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random sample of children undergoing clinical 
examination. Correlation of clinical and bio-
chemical deficiency is accomplished through a 
comparison of serum vitamin A values in chil-
dren manifesting clinical disease and their 
matched controls. In both instances, the median, 
mean, range and standard deviation of values, 
the percent ,710, jig vitamin A per 100 nil, and 
the number of samples analyzed should be 
given. The time between collection and analy-
sis shou,ld also be expressed, as well as the man-
ner in which samples were handled and stored. 
With regard to carotenoid values, the median, 
mean and range should be given. The method 
of correcting vitamin A values when carotenoid 
concentrations are high should be indicated, 

USE OF PREVALENCE 

SURVEY RESULTS 
The objectives of conducting a prevalence stur-
vev are to indicate the magnitude of vitamin A 
deficiency as a public health problem and to 
provide informat ion of use in defining a suitable 
strategy for reducing its prevalence. The first 
step is to compare the results of the overall 
survey With suggested criteria for determining 
whether vitamin A deficiency is a significant 
public health problem (Appendix II). On the 
other hand, administrative leaders in a country 
may well choose to use their own criteria in 
assessing the seriousness of the problem and 
the need for intervention. Whether the preva-
lence rate is uniform, or whether focal areas of 
high prevalence exist in certain regions should 
next be determined. Intervention measures 
might be limited to a single area of a country 

or different procedures might be used in 
different regions. 
One or more intensive investigations should be 
conducted in selected sites of high prevalence in 
order to better clarify the nature of the target 
group and the dietary and socio-cultural pat
terns which favor the development of the 
deficiency. 

Various available strategies for combatting the 
problem, e.g., massive dosing, fortification, nu
trition education, availability of suitable local 
vegetables and the establishment of garden 
plots, should then be selected in light of the 
above findings. 

RECOMMENDATIONS 
Implementation of the standardized methods 
of vitamin A assessment outlined in this report 
requires that the following be established. 
1.A pool of international specialists who 

might be cal!ed upon to assist individual assess
ment projects.

2. A course for training and standardizing 
international and local specialists in the conduct 
of preliminary investigation and prevalence 
surveys. 

3. An international vitamin A reference labor
atory to support the biochemical component of 
vitamin A prevalence surveys. This laboratory 
will process all survey samples when it is not 
feasible to do so locally. When these are pro
cessed locally, the reference laboratory will 
monitor such determinations by analyzing split 
samples sent from the field, and forwarding 
standards to the local laboratory. 
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APPENDIX I
 
Xerophthalmia Classification
 

XIA Conjunctival xerosis 
XIB Bitot's spot with conjunctival xerosis 

X2 Corneal xerosis 

X3A Corneal ulceration with xerosis 
X3B Keratomalacia 

XN Night blindness 
XF Xerophthalmia fundus 

XS Corneal scars
 
XB Bitot's spot
 

Explanatory Notes 
1.These signs are descriptive rather than dia)nostic. All signs seen at the time of examination 

are recorded. 
2. In general, aprogression of severity is reflected in the classifications of signs within the box. 
3.The classification can be used both in field surveys and tile routine recording of findings 

in patients in hospitals and clinics. 
4. When tabulating the frequency of these signs each child shoild be included only once, 

under his or her most severe sign. 
5. Only those Bitot spots accompanied by conjunctival xetosis, usually in 0 to 5 year olds, 

are indicative of vitamin A deficiency. This xerosis may be hidden by the overlying loaI of the 
Bitot spot, and only revealed when this is rubbed away. 

6. Secondary signs, located outside the box, often occur in association with, or result from 
vitamin A deficiency, and should be noted separately. 

APPENDIX I
 
Criteria for Determining Whether Xerophthalmia
 

and Vitamin A Deficiency Is a Significant Public Health Problem
 

1. X1B > 2.0 percent 

2. X2 + X3A + X3B > 0.01 percent 
3. XS > 0.1 percent 

4. Plasma vitamin A less than 10 pg 100 ml > 5% 

Explanatory Notes 
1. The proposed tests should be designed and carried out by qualified personnel. 
2. These criteria apply only to children 0 to 5 N" r- of age, the population "at risk." 
3. The sample of children studied should be representative of the population under con

sideration. Tile results apply to this population and this population only. 
4. The presence of one or more of the three clinical criteria should be considered as evidence 

of a significant xerophthalmia problem. 
5. The biochemical criterion is strong corroborated evidence of any clinical criteria met. 

Biochemical data alone are only indicative of significant vitamin A deficiency, and not xeroph
thalmia. 

When the objective is control and prevention of xerophthalmia and its blinding sequelae, 
these are the parameters which must be measured. When the objective is to improve the general 
vitamin A nutriture of tile population in tile absence of significant xeroplhthalmia, measure
ment of tile milder clinical signs (XI B)and/or biochemical status is sufficient. 
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INTRODUCTION 
Before an intervention program can be con-

sidered, it is necessary to determine the magni-

tude of vitamin A deficiency, its causative 

factors and its geographic location. The assess-

ment of the vitamin A status otf a population 

has been addressed in Part Iof this docunment, 

but it must be stressed that an interventi0on 

strategy rests upon the information obtained 

froml a prior dssessm~lent Of the prob',em. It is 

difficult or impossible to undertake an inter-

vention at the same tim as an assessment Is 

taking place. In the silme way, the eva luation ot
 
a program is dependent upon blilding into the 

intervention a mechanism tor evaluation at theu 

outset. 


Most importantly, a major commitment must 

exist on the part of he government to solve the 

problem of vitamin A dticiency. Without this 

commitment no effective intervention is likely. 

M any of the intervention strategies require tIe 

active cooperation of a number of goverimental 

departments, and thu:;, a commitment is
 
assum ed in selecting the m ethodology for inter-

vention. 


Intervention programs mIIust be viewed in light 

of the nutrition policy objectives of tthe country 

involved. A narrow" bjective such as the red uc-

tion of vitamIIn .A-induced blindness may well
 
call for a differecnt approach than the broader 

objective of reducing overall vitamin A mal-

nutrition (iinadetaiite intakel in a large stgment 

of the population. EIquivalently, the time allow-

able to reach , particular objecti'e wil grtatl 

influence the selectiol Ota strategy. For e\dIapli, 

educational approaches or the moditication ot 

agricultural i-oduc !ion retltiii, ai long lit to 

accomplish whereas Massive dosing does not. 

An increase of dietary iitake ot vitamin \ or its 

precursors by ,i population trom its, available 
resources, cotipled with a general improvement 
in the diet, implies a combination ot trdtegits 
and requires a long time period tor accomplish-
nent. 

AVAILABLE STRATEGIES 
Massivt dosin: refers to the intermittent oral 
delivery at specific time intervals of vitamin ,\, 
in single doses ranging trom 100,000 to 300,000 
LU. 
Niutrification: (fortification) is a nutrient tie-
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livery system involving addition of vitamin A 
to one or more foods widely consumed by the 
poptlation. 
I10t1101huiil rllWWhs: reler to stimulating 
tile production Ot fruits and vegatabh.e o high 
Vinin A activity, at thie comin ity Or tamily 
level lill'crol, or at tlle national leve; mlllcroi, 
leading to the greater constlunplion of these by 
lle populalionlt risk. 
\'ii iii wtiol: is an instrutional pro
'im conducted tbroigh both termal nl il 

tori1iaI ch.1 uji],1o esi nla to improvt1 

cOnstllInjton tiit. iicet e to heiltIithA relate 
ihtrl' and vitamin .\ nutritire iii partitular. 

'trcr 'rtcniouiC rr]rjrrtriwhis: inivolve 11,1.estire1T 
to incre'as the et'etive d(1m Intl 

4 

and utili/atiomi
Ot tod SoUR eCsot vitaiin A sutL ias improved 
niarketing or a morte income ,even istribtioi. 
I'r/dic /nt'a/tlr: reters to 1 aith progmrmiis devised 
to allevatt environine Ita tors Con
t ibut to the in n e laltctr' iliht i ono -tilte 
vitmi. 

than 4 m't 'crtico u : ret r toi tili il ie1gmo 
than Oie ot the above to ctoplih tle goal. 

I he various strategies are li',cu sed below and 
their major characteristics are stimiiri/ed in 
Iabli 1. 

Massive Dosing 
Ihis iintrveitio involves a dtlivt'rer-recipient 

indiv'ilul contact it lScit idl time's and there
ort. ,i delivt'r %,\'stcil with 1 high ret't liilnt 

ot ptrsonici, lthourgh lersonnel netd not have 
a high level i e\pertist.-i[i're mustIthnical 

],io be il c\isttite iii orgii/td network tor 
ontacting tht pOpiJatltoi, prteLrdblv unldetr a 

Iru-\itig ploramn ot te lit.llh stctor. Th 
owt 11,11relomnsihility tor initiation and ton

t n ,iri riph1tlttition ot tlt'progrin usually 
must k.1 hori b I' gO\evrmi1el[. Ihis strategy 

is tlhth 'lvit,lt' ti imiiiediat' iiiphliittion 
bi1t sulttrrs trOIII the disidvantage tiit it applies 
only to tlit io,iMttl nutrient, \'it,1aini A, and 
reqluires it-pt-ltivt, adnolis traition. In addition, 
conllpttIt cr'erig isseldom al ittI aiid nieni 
hers Ot the groulp most at risk are ottenl misseI, 
thus h.'crtising ll(t ttt icacv ot tit prograrn. Ot 
the totil cot, the Major pTrctiitage is in thlie 
ineclniaiii 0 duliverv ,anld lienuttrientor not ot 

per SC. [:irthermoTre, the prograin costs continte 



for the duration of the intervention. Insofar as 
possible the cost of distribution should be 
reduced by u iii/ing pre-existing channels. ,lon-
itoring of the pirogram is difficult since elficrcy 
,a, only be jindietd at tiltildiviiduJl recipietl 
level, either flat of thideliverer or the one. to 
V,,imll
felivery shoild occLr. 

Essmialltw lchvels oftrisk art. involved IIIthitirflv,t o l f r ar 

I. hlit retch piar-dose does riot aIl hildren, 

fi. rlaly_ he l (k child riMost at risk (of irrevers-
ible helth consetuences, because ofthe natureolflutle ditluor(iL *orS terfil ' Inutrient 
ot IhW tLIVIrpilation 1,itern rsystem,


high2. Abuse orm isuse of tilt' prep-ptternSiotency Which i,,t occur intimes of
,Irttion cal produte hypervitarnii irois, syTh p-
tuls whi 1 us itlly art. revrsih. 

Nutrification 
i,strtl refiies the aqaisitio b surey 


of1footdsfoodorconsunr1 ptlion data to d teVri inline w hich
Iortid inrigretdie'nt are riore or less orii-

Iorrlv costrt,1ie L tIl' pIoptilationi segtment 
involved. Food lltenls cali be considered 'I" 
teriti.rl carriers of thit ,i'ddfid mntfrient t 'itairiii A t 
it they rleet the11followin, ntreria: f) centrIl 
locations of p rocessin, anid distribution; (b) ,d 
-tsld',ot processing wlhich will pernmit tihe U-
t1, i or itrttiOri of tilt' ntrieift; c accept-rm 

,lcl pertomNi, rite nrig slbility
reardi, Iitnieit 

atd IiOV,I.,ilAlitv 
 ot tilenutrient; id ,rbsenice 

nt favorl t;ste ,ild textural criges of the 

ittrifidtn
oo; et)availai lit y ita easoric-

s r i i n s e tusing-

nolo,,y are required to initiate the prograim but 

oc lieiot' nat icaton protess is sitccessfIvt
intrtteT(d its conttrol amt tttte nionitcring is 
r'lativelv easy to raintain by limited numbers 
of persoinel in irdnrsttr" nd/or gorVLrinieUlt.
Sttle initial costs ar' involveid in tlhe pUichase 
of eqr pilmlenit vhich will nechanicall\' aid Uni-
tor11 introduTce a for-r of the nutrient into 
lie food prodIcft ard til necess,r ry laboratory

eqtuipnuent ard meluihologv for assav cornt rolof t lie tper,ition, lherea fter tle rimary cost of 

ilernt frifcatiln 
strate, v is "beC 1notrient or 
nltrientls involved. The cost of nutntrificaion can 
be borne by government, inifinust ry or passed on 
to the onsumer in tilt' purih-ase of1t tle nitfrifiedI 
product. liplenientat ion of nutrification is
relatively simple inlsm uch as specific industrial 
eqipnienit, nnuiely feedfers ,ard blenders, hTve 
been in existence for some tiime. Expertise for 

specific projects exists in the technical service 
departments oif industrial manufdacturers of 
equipment ard industrial suppliers of the n1utri
ents, as well as in outside consultants specializ
ing in tile field. The monitoring of the nutrient 
, oing into the,,ftood suplycal be easily and con
tinouosly carried out at tile tood factory level. 
The disappearance of the food suplply at thepoint of consumier distribution is also nileasur

roce the at[le. Sin goe oilrilerile utrliwicl-
Iion procss go s 10 tht' to nsLnlt,r JIIOW dily 
levels of intake, there is no risk of potential

toxicity. The only area of concern in 
this strategy would be a drLastic shift in food con-

Stptii t which mioccu in times of 
catastrophies. Th,' assumptions implied in
rutrification re;: a that nutritication Changes 
in a dieta'y Calabe made without parrticipatior
of tilcoisuIrer; bf1) more thncii; that One nu trientId IC that ntriet 
Clve l c y6,be,Cldll, nt Ies thlt nutriente hnehd, hence, thet.
tIthOI tIiticatiOn proceCss caln be kept uipdatedwith IiItrrenlt nutritiornal knoWlt,dge the 

hesrcttri ion sp'cifies 

on 

recipient ilat tin segment
 

Horticultural Approaches 
Two tluit, diiffererit aplroaches cni be taken to 
hiorlticlt oraJ proiIrt ion: by Using nlictoaspects 
iietlhor1lsl which deal with agrictU ral policies, 

incluod inr,iticeri ltivyesOf developiigspcific crops, 
modification of distriblution and mnarketing svs
tens, sLbsidi/,atiori ot foods for specific target 
gloULpS iln the populaltion and the like; and tynicro aspects meot iods) vhiichi include 
initiating family and corrnluriit r toiproiects 
igrowing specific nut t friiOrs foods in sniall garden plots at hom01e andI at schools illthe, co111
iiuruity tor local coristrrnptitin. 

a. AIacno: Ilhe iitmerrUlatit, of crop pridIrctoinr 
to the nurtri tional rreeds of the populace, is art 
essential ingredient of a\,serious governmental 
prograll illtilt'field Of nutrition. 

The advantages of suchl program are that: 
I. government officia Is thereby demonstrate 

their coniitment to improved nutriture of the 
popu lace; 

2. 1significanit shiit in tileoriUit,tino ft file 
agribusiness sector towards imiproved nutri
tnre will have an important impact on socio
economic development as well as on nutritional 
well-being; anti 

11-2 

http:teriti.rl


3. the general availability, of nullitinus, low- pared, is ingestled by tle preschool childre'Ln in 

cost foods will significantly improve the general the family. 

nutritional st at us of the populac, including Some of the problems are: the alilly At aliliitse 
that of vitam in A, if C0ordinateL Witih a1n t'edu- iiti,-,tU i.'.te'iad ta unctldillto 11d e0t a project o1 

Cilnti~llil int~l, -ecollonmicrewards; the Lack ot suitablelid, os 

The constraints are that: the Costs rT hilgh; the in 	tihe Lrba.n slu;i plant lossI'N' Iyheft ori Pests; 
e or 'ter of the cro1IS a,i u1nmn1tlitN' Iat her program requile, active Suporllt otmany potl'0-

yoklllg: childlrenl; IntlHII leders and dminisrliltoi s in a cuntry; lld than its lse s a tood for 

occurtl- slowl, tile lack tit ,in illnmdiditt' eftt ill grl<oulps wvitlhsignificant visible Ihalth ciangt's 

Key personnel wvill inciutol giolvrnment igh prtl'valence of ' A detiienc.
,,t 

leaders, directors of igribisiness Agriculuril And je knowl'dgeabl'major enter- , rpIcrS sil 
prises, economlists and nut ril itonists, thus in !oOL hlits wOlltl iiill IbLneeded to selc t 
invSlvince th prnoralill tlnd tlain"'SS c- proti varieties t t ruits an'11dve,)talbLs LInd to 
tors. Sindee will tt chdt ofulitliva io, butiItht tei r 

scope and mlultidime'nsional in tm of its the dlistributiol of seeds and inllrniati n would 

economic and nutriitional cots will be roluti lc. tor ill Owimpact, b, R<nspoisibiilv thile pograill 

high initially aInd will contiln' Ilt significalnt tn0l111,litV beClear!v assigne to)prevent dImust 

level. Although tile ullimate efctts f . Icsic IO Of inl' r At.tItlCIit, rtlishmer, olliml

shift in agricultural policy%are far-icChing, theo 
iirogram ld V ilt \

, a me suried\'sflleconom ic effects of the Onei'. majW 
Iby tI podt O I n 1hlo illh' grownl1roLr ' 

bthe alvalbiqlit' alndcst oftiven commodi- t ti)the Llifltit uil it's %'ill be to 
aslsssthe Lto whil c 

a_,I' sttadilin is illv c inties anpst Lnnu OII tistics for onsumtied tIv plechool kliiltirein 

given crops, can be realy toiitdi te ommiunit .FWn i.Iv no risks art involved. 

If carltully' ipl,aned an1d not ovly ambitliolls,
 
th, program is liikelv to be iImlilCted in ii Nutrition Education
 

m ,1 Of individtial 	 iveneffet, ive, tva. he 'risks in the prog are lhe,ihlh stat, the ill A 

eco t11 IolIntan) 	bet, iniflrovt'tL by in1trodutingl
largely of an t,(tnoilic natut; tile ipeOlel cn i 

tforl
only ipofit from the greater availIbility of itllition insll tllill iprogram ills ) Ihtu 

reli cLhildrellntdtLilntiOllal systeInl, shLo1101uld
ntitritious, low-cost foods. 

Of ,ill a's ,S well is IdiIultS. )lIort-tltll illfo n ,ii 
shou I beespeciallyb,. Alcro: Imllrorve'mentOf lit, diet of illScLol nntloin t'ctl i tfttsl1 , 

children by elncorliagJ)ing thC'CstabIlishlmnt f lir''ttlI twar,,d re ntd lit ailg lvlin 

small family gaiIe plots has a number1T Of dtl- and inint MnL clild care ct-liters, ,11tl towaLI 
p)tSrOt iCntI paLrlitil l"in in Other .trat)t'it's tIevantages;: 

hltlh status.1, lht' whole falmily' it, instruteLtCL in ith utilit\' vistl to iillpto\'t' nutritinl' ,i ,nl 

Of including spt'citic vt',t'tbt' s ant fiuilts in FtluLtion1il t OItrts slOlIltl he pit Of a Contililu

ing lon ',rill-, rogroil' utili/ing thte btest \perla wholesome diet; 
fist' IViIIilbe dintl on until lit'
 

interest fromit'e family groul to he suctCslli; litrlu It-vt-I Of the t lititil aciit'vts an ,iLIC
2. the project is lOCAl 1ntd reCquirt's ttfort and 	 siotild he (b rriCd 

t'liCIC, tt 

tlit'tIrv" 1itl ]lWllh IiJtfiti's lintl flt' wt'll-being 
3. t lie pro it'ct is rT at ivt' IV int'\lIt'ie si ye a i rt'- k It itu rl i Iinitdl of It I' ioishhti Ib wetI 

it'l",0111tquires few, hi ghly tLrailt lU ro 1Cl; 
of tht iiltivitltlll. tlhter thtin tiIItl-tStC iiistri
idl iit1iotlS, thttItioil ols uItl. diverCse 

St ble] vait it's f cirottnt'-rici t,Ctlbles mt'tLi,i sltLhi aS ttrs, tlt, iiOilrS t tiltns, vistiil 

and fruits, which art' acct' ablt.' ii foods by a ratliO inlt-ssi)t-s ,iItL L, 

4. the ftect:ts are long lasting. 

' ,lid-, IV. prq.l iis shitld 

peopIle anId may bilv tihivutt'I in ,i\'t'l lbeultili/t'd .ild iiiteIratt'tl t w it achieving thert1'l bt' c 

region, must be chost'n. lIStr ti n in tit' utlli- C1itiiu0l n obit'ct ivt'.
 

vatiOn Of stichI plils iltiing.: survti'ilanct' to
 
retuce sses b'\' Ipests, inctiii tt'Cit w It'aht'ror Socioeconomic Measures
 

In some t ist's, vitim in A dld int Ulrt'nt,-O ti lfaulty IerltiliZ,ltion will be iltts,Ii''. In adthition, 
an e(lucaItioln,ll camnlp1iign i1tlst be cottictLCt'tl to ing n,turil tooL sUtt'S areC rt'alily ivailable or 

insure that a portitin if the cIop), prp'ly I)I''- pitenai,l' availalbletitV ihtir c ltiILItionl is 
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not equitably distributed among all sectors of the 
population. This ill-distribution usually has its 
roots in ,ocioecononic factors, such as poor 
purchasing power, low effective demand, ill-
adequate marketing, or lack of technology for 
transportation and preservation of perishable 
vitainin A contaiining tresh foods, for example. 
Corrcction of these negative factors involves 
go,l-orienled ,overnnent action, requiring 
political decision and/or cornlplex input of tech-
nical expertise ill econllic dlin tle social 
sciences. The benetits of such actioiis are ex-
ieCd ed on a relatively long-terni basis. The cost 
of initiating this type of intervention is variable 
depending on the SOllisticationi level of the 
existing sociopolitical int rast ruct ure, but once 
established the1effort cLn be continued at rela-
lively low cost as part of the national socio-
economic policy. Mon itoring techniques are 
non-specific but cain be integrated into the 
socioecononlic policy of national or regional 
Iprograins, thereby minimizing their cost. 

Factors Influencing Intervention Selection or 

Characteristics of Interventions: A Wel-rour-
ished and healthy individual is the uluinate aim 

of all p'ogra idtin iig thie pro-ttrtion ins, 
grims airaed at the feduction otblitarniri A tIe-
fIcien, itflate 
liles the characteristics of some possible 
intervenitions, tle ulti mate solution to the 
vitamin A pri'obhlm or any other ntritioial 
problem is to insure an adequale intake of proper 
foods at a cost within the means of the entire 
population and within aii appropriate tirue inter-
val. This leads to the inevitable conclusion that 
thefoodrnust beavailaibleand theecononiic level 
of tlie popultion rnust be high enou gh to pur-
chase the food. Ultimately tle solution lies 
Within the economics of a countriv aid its access 
to an adequate food supply cither from dorliestic 
or" foreign agricuIurral production . The ease of 
nionitoring the vi(anin intake Of the population 
once ani intervention prograrn isinitiated, shoUld 
enler into the select ion of the adapted program. 

Public Health 
Public health interven tion strategies may ill-
CIle those designed to attack the problem of 
vitanin A deficiency either indirectly by altering 
environmental conditions associated with in-
creased need for th' Vit aniin, i.e., lcUte diarrhieal 
disease and chronic and systemic infections, or 

directly by utilizing the existing public health 
systems to deliver the vitamin as part of on
going programs. 13oth approaches involve 
policy decisions by the health sector of the 
government. These decisions will determine 
whether the program has an impact Upon the 
general or a targeted population. For example, 
an immu nization prograni against measles 
would influ.nce tile vulnerable child populI ation 
while a program to illl'l'Ove distribution of tle 
potable water supply would affect file p)opula
tion in general. Such progranis usual I require 
time before a discerna'Illle inl proV/enellt of vitl
nin A nutriture ci be roted. The costs involved 
in inplemienting and maintainingv the pro
grais will be det erni ined by the nature of tle 
approach chosen. For exanple, the initial cost 

1of provid i n g a con tin uous water sur pp ly to in
dividua]I households would be Iigh but the cost 
of lainltenance 0W, Vherleas the cost of pro
viding or niairitaininri, nutritional relibilitation 
centers would be high in itiall' a1rIdcoritinnu

ousIy. The lltd for public imticiption ad file 

personnel requird \wOuld depend Lpon tile 

pogrm chosen tr irnplerneit'rtioi. In any 
case, well-trained public leahItlI personnel would 
be essential to the prograin. 'hiese approaches, 
although ditticult to nonitor and less iniriedi

in benefit reali/,atiori have long range aInd 
generally positive etfecls oC,heahl h at virtually 
no risk to the pOlulal" 

A direct attack on 1te Vita in A\i problem is 
possible through incorporating the vitaiilin o 
tle existent public heahItlI delivery svstrni. This 
approach vould not involve training of addi
tiona! personnel. Fof implementation, tle ap
proach again would inivolve policy decisions 
primarily by the health sector. The financial 
input required would be ninliiial since it would 
essentially involve onl] the cost of the imtrient. 
-File effective coverage of the population at risk 
would be limited to those utiliing the avail
able health services and thrrotugh which there 
existed contact through co n rriit' prograriis. 
This strategy could be effective and low cost if 
an extensive health dClivery intrastruicture exists 
or the potential for such could 1e easily tapped, 
i.e., family planning network into which vita
niin A delivery could be inserted; retraining 
underutilized yaw workers to monitor the nu
tritional stattus of preschool childrea in coii
munities; or reh ahi lit at ion cci t ers for 
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%"I- Ml~dil.11 %:-,I  Mukt.1u1 active 1, -<" 

V--Vanabh. N -Nonc . D:1 lthh Sb~ 

Population Time to Achieve " - " 
Strategy Coverage Benefits Focus ' J-l'l-

Massive
(-losing Individually

targeted Veryshort Idays Single or multi-
nutrient limited 

I II L-p If L H I D 

Nutrification General popu,- Short (months) Single (vitamin A NI L N L H %I L S 
lation or tar- or multi-nutrients 
geteL segment 

Macro- General popu- Long .vears) Multi-nutrients Hf NI lI-a -1 H H NI NI 
horticult ural lation or tar
approach geted segment 

Micro-
horticuItural 

General popu-
lation or tar-

Nlediunl 
(months/years I 

NUlti-nutrients I L I I-a NI NI 1i NI1 1) 

approach geted segment 

Nutrition General popu- Long Iyears I Multi-nutrients NI NI NI-a V H I . D 
Education lation or tar

geted segment 

Public General popu- NIedium I vears) Program dependent V V V V H V V D 
Health lation or tar

geted segment 

Socio- General popu- Long .vearsI Program dependent V \ NI-a V H V V NI 
economic lation or tar-
Change geted segment 



s ystein of thetvitamin rt tlire'd tor this purpose.adarclua rinain hudb 

maIlOtIrisIid chidren, If such progranls and 
resources wert' non-eXistnut, filiecost for implh,
menting this strategy would inCrast very sob-

st niially. Monitorin' such proraus tyt'tld be 
difficult., The ri,ks involved would LIpt'ruld 

iivol ' Id tit 

largely upon the form, potency nod delivery 
difficulttIhefrisks,i IILI l 

A, offer an indirect method for intervention. 

Fnal, intervention methods are selected ac

cording to their general utility over a short
term, mediu rn-term or long-term period. Cer
tain methods, such as puI blic health measures, 

nutrition education and some horticulItural 

Com bined Interventions 
I:from tl' prvi u s set inS, if is clar that c Ich 

et ire a sp ecif ic se itinterveint io u t r.itrgNyinpts ntlhisac st o itvinage ,uds~'uif l t Of dVIlltdi,''CS JandLIn I 11ils,1-, pe ic l( 

, O M ' ('\. fill
t ot , r li lt -.InI t i t ' I . t 'il sCt [ o l , 

pit's of1"pect ilic probenl sittuations vhicimt 
arise nI ,tisuggestdwav,, of coiib,litting ihem 
ire delined. 

Problem siliitions ireiuil\/t icttortling. to 
conidr,itrtits , aS: 
rich inl \itamiln A at iv itill I iarenlIi,' I1Cacti 
inin i ,i vlil it 
eginn tlitre lit' prolemi 

aied her or nt foodls 
Itcirottioids indl vita-IcT r,0 n Iinvith-iC ,LO 
reisonbe cst in t 

exists; b whth'r 
nt the, ievilenie of cliial intl bitmicill 

soVitimilin1ig A dLUii ilt %'dinl its, s(Itielie I 
high tnii),I t 0 W.,Iilnlt inill tlit atioin pl0-

grai; ,.i i.I htvilvi'r or not the \istt'nttc 
vilallinl ,,A h(iun( y i,, atconlipilnitid by gent'r-
ali/td iiliiilrim ,inl i hoIst of otiiei dtlbili-
taing lit torl, stit I i., I highintiidence of inltc-

tions, inll it i ,sintlotheri diseasil, 

Mltiods of int't't iol inicludt: the iliissiv' 

doseC; iutrilit ition Ifortlicttion I of bisit toOte 

stluftf; hitiIulturiI i11,1lOdt'S at local int 

nationial ltvt'l ~t l of 1i i-,air-i esiblis 

deln plots for lilt' growing of irotene-ric \'t, 

able intl Iruitlsi;l otlilication of niltioni l. 

rtgionalgriculturl policies, incltding market-

ing iiti food distribilion praltlices; develop-

ntnl or tr t uning of public Ilitth icti\'ities. 

Ptibiic health nlStirt', inclutlt the ist' intling of 

pilll health tliotors, Itirs'S, intl otheCr health 
persoinil ill ilit' signs ol \'ilamin A ti itilcy, 

a1boilt f loiscolf lining \'itliniii \, abolt Suii-
abh i'il,'llin, A ntlio or fiht' prtile ild 

1,ilaaliilg wov1inih, in ie nlorlance bra',stimp ot 
tC~d )n 1 t0r o ile int,lnlant in l t' eletr St'Lt lion 

of potSl-Wtiniiipt'riloti foods,l SWt'll aS insi'ing 
lilt' availability of suitable vitanain A prt'paia-

tiOls in tit' rira hialtlh Ct'lt'r. Illltdition, pro-

graills wliich f ct llange ii t' gene'ral socio-ltt 
t'conoillit" conditoilos wit're a problem , isfs, 

heCnce alteringt'le eft cli i'deLani for vithamnin 

practicesJand a ,ricuhUral orientations shold be 

initiated arly il aprogram and cotinued util 

a lasting effect has ben achitved, whereas other 

Imeth tls areV dsign ed sp ecitically to correct an 
IL~C problem becat~use,JIU oft t~ xisting,'ll ' acute II01CI which,''li~ ,tC O its 

striotisness, rtqtirus imme'diate actcen. 

Vitimin A and c.iotenoid containing foods may 
be lacking in a givetn region b(cause'ither little 
or no pott lial exists for produtcing slch foods, 
or thIIC pot ential eXists but has not been exploited. 
lick totpotential mi:,ght be found in very arid 

climtes, amng0 migratory' tribes or where land 

' 

is not suitlh tor cult ivat ion. On the other hand, 
aIrTadil' corretble situltion imayV exist Where 
1,land and water are, availalC but Veg'tables are 
ntl n It ivaftd or ust'd bCaUSt' Of t Iradi

l ion. \\'hen vitamlin \ containing jooLis sOtitces 
ar, prtsent intl ar titili/td in a given region, 

tiit' e\istt'nct' of vitam1in A de'ficiency might be 
t>Lie tIudistributiion ,ind ofto ilprop utiliZtfion 

these foods mng ditferient sectois of tile so

cie otr unOven itiliation of the,.;e footds With

ill th' family. In thte latter instlnct., fotod prac

tices, taboos ,and tolk concepts of health may 
play 1ii importan roi t'. X,\henUlile social, eco

ilonic or ecological ieisons tinderlying I given 

Iuttritional 0robleai wlrt'l unWlt'rstood, then 

anti onIL tht,n can suitlabC ille(eLia's be tifinti 

or rt'solving tileproblemnl in a Ilsting \vay,. Some 

possible sitiltions Vhich might arise intd strat

tgics for approaching these specific problems 

,i1t given in Ible 11. 

RECOMMENDATIONS 

1. (,aretUl sitlutional analysis is essenlial be

fore any specitic inftervention policy is selected. 

\ith this analysis on hand, tile decision-maker 
nt,t, d , 0 idt'ntit' Ilis objective. in insti

liting in intervention and to relate these to 
associated natioind policieCs O the country in

voiveti. The'n, IntLonlyithen, is he ready to 

considtir sit it a ble options for problem solving. 
2. No intervetion can be successful witlhin a 

given countrV tinle'ss tron its inception it fits 
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TABLE II
 
Situations and Indicated Potential Interventions*
 

Situation Components of Problem InterventionsRange** 

(1) (2) (3) (4) (5) (6) Short Intermediate or Long 

Yes Yes No No Yes Yes I, I1 li) IlIa, IV, VI 
Yes Yes No No Yes No I, 11 llb Ilia, IV 
Yes Yes No No No Yes 1llb I1 IV lila, VI 
Yes Yes No No No No llb, II IV Ilila 
Yes No No No Yes Yes 1,11 IV VI 
Yes No No No Yes No I, II IR IV 
Yes No No No No Yes II II VI 
Yes No No No No No II IV 
No Yes Yes No Yes Yes I 111b, VI VI, Vlila, 


No Yes Yes No Yes No I IlIb V lila, IV 
No Yes No Yes Yes Yes I IV, Ilib lIla, VI 
No Yes No Yes Yes No I IV, Illb Ilia, IV 
No Yes Yes No No Yes II VI, V IV, lIla 
No Yes Yes No No No IV IV V, lila 
No Yes No Yes No Yes IV IlIb VI, Ilia 
No Yes No Yes No No IV Illb l1i

"*t-xlapallltiopito codh, tot ompJohllr, Of Il'p ll IAP'll't, pmlll"P ) WOd Ifuh'- VOnWnMI [, a lltli 

app',r l,'l,,w. 

Tie also has aconlolationof piiotii. 

Situation Components of Problem.
 
Code to Table II
 

1. Lack of natural food vitanin A sources. 
2. Potential for increasing natural food vitamin A sources. 
3. Improperly distributed and consumed by different sctors Of Fopulation. 
4. Improper intrafamilial distribution and consumption (especially
 

affecting the small child).
 
5. Important incide,nce Of sC'eT cin ica! and biochemical signs. 
6. Important secondary contributing factors (diarrhea, inIect ions, poor overall diet). 

Intervention Code for Interpretation of Table II 
I. Massive Closing 

II. Nutrification 
111. a. Macro-horticulture 

b. NIicro-hort icuIt tre 
IV. Nutrition Education 
V. Socio-economic Approaches 

VI. Public Health Approaches 
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within government policy and the means exist 
afor its implementation and monitoring to 

successful conclusion. 
3. Although some interventions afford imme-

diate benefits and are important to implement 
when a serious clinical problem exists, they 
may be a temporary and partial solution. It is 
recommended, therefore, that such action be 
combined with a stcond strategy which offers a 
more permanent solution to the basic under-
lying problem. The Task Force believes that 
combined approaches are most likely to succeed. 

,1.Flaluat ion must be made both during and 

at the conclusion of the program te Iudge what 
measure of success is achieved. 

5. The Task Force realizes that strategies other 
than those listed in this document may now 
exist, be in the developmental stage, or emerge 
in the future. Support should be given to these 
efforts both while in the early stages of devel
opment and when ready for wide scale field
based testing. 

6. Food imported into a developing country 
for consumption by a population with a known 
nutrient deficiency in their diet, should contain 
the missing nutrient when economically feasible. 
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INTRODUCTION 
The ultimate solution to vitamin A deficiency 
and its associated clinical syndromes, including
xerophthalmia and resulting blindness, is for 
all populations to enjoy daily a diet containing 
fully adequate levels of vitamin A, as well as 
other essential nutrients which interrelate for 
normal utilization. [he need for anid the exist-
ence of a variety of programs or actions, all 
related to correcting the problem of vilamin A 
deficiency ill popMlalion groups in many coui-
tries, is recognizet' One of the problems often 
connected with tihe,,, prograis, that limits the 
potential for general application anid max irin m 
beneift, however, is the lack of appropriate
schemes for evaluation of success and cost-ef-
fectiveness. We consider that a wain cause of 
this probler is the lack of an appreciation of 
the need for evaliatioii and of a well-defined 
methodology by which it caii be imnplemented. 
It is tile purpose of this paper, therefore, to 
addrIss this issie. 

To assist the reader, sone clarification of eval- 

uation terminology as applied in this paper is 

in order. 


E'aluation is tile process of determining tlie 
value or auiniit o success in achieving a pre-
determined objective using clearly defined 
criteria. 

The ,urtlose of it, evaluation of an interven-
tion trograni is to provide a fact ual basis tor 
decision making ill establishing priorities for 
use of resources withini a political context. The 
distinction between c:'htuiiion anid other kinds 
Of researchis that evaluatiol does not seek new 
know,,ledge but attempts to assess Progress 
towards prestated objectives, usually aciieved 
via organiZe "'Ogranlis. 

A prograin is a set of activities which have 
Specific inputs of resources and coniditions, 
,rganized and processed to accomiiplish aii end 

d which can be evaluated against certain 
standards. Evah,(atio, of tile siwcess of a y 
juro,grauM iiitst be basetL on evidenice o( change 
from a base!iiie condition considered urdesir-
able toward a preset goal and at what cost, both 
socially antd economically. 

The Task Force in prepar,, this paper has Made 
two general assuiiptions. 

1. that the problen has already beeri defined 

Il-1 

according to the assessment criteria for a public 
health prob,,m previously Out lined in this docu
ment and that this definition will serve as a 
baseline. If all of tile essential parameters for 
evaluation of a speocific intervention progran 
have not been included as a part of the 'Jefini
tion-assessitent phase, it may be necessary to 
Obtaini additional quantitative baseline inform
ation; 

2. it is fu rt her assumed tIat an approIprate ill
tervention strategy Ila, been selec!ed and Ie
signed to address the probler, according to 
methliodologv described elsevhere (lask F'orce 
I). 

PROCESS OF EVALUATION OF
 
INTERVENTION STRATEGIES
 
Program Goal Definitions
 
The 1ak IForce considers thatI hypovitaiinosis 
A is a problem withIldesi,able consequences 
to lilthih, such as inadequ ate grow,,h and de
velopien t a:ul decreased resitsaniice to i ecltion, 

as well as ocular lesions (xeriplithal-Iiia andi
 
blindness.
 
The simplified diagran'i that fOIOwVS is preseiiIted
 

to illistrate thIis point thIirough a concep'tual re
view' Of tile iatural history of vitamin A defi
cieUIcv. It Is suggested as a framnework from 
which to identify at what points specific pro
grain strategies Migit be itervvned. 

We recognize that a comprehensive attack on 

Environmental Physiological 

/ Primary Cause Secondary Causes 
Flow die'tary intake Increased losse's oirimpaired abso oh 

ieretlabrpion 
IDepletioniin ioidy 

fluids and tissues 

Metabolic and
 
functiona! clianges
 

Reversible cliiical
 
ianifestations
 

irreversible eye
 
Irvile
 
daiagt
 



the problem ideally should include measures to 
eliminate or reduce both tile primary and the 
secondary CatISes of vitamin A deficiency. [low
ever, a basic working tenet is that marked in-
provenent in dietary intakes of biologically 
ut iliziahIC vitamin A ,.ill by itself contribute 
significantly to tile solution of the problem. 
Interventions to reduce or eliminate the effects 
of the secondary ca uses are most important bUt 
are considered beyond the specific charge to this 
Task Force. 

Most vitamin A intervention prograns cur-
rently under consideration are directed towards 
the two following goals: 

Goal 1: Prograris to increase the intake of 
vitamin A and pro-vita in A and coisequently 
to imiro'e tihe vitamiin A nutritioiial status o 

a I)poltiol.
Goal 2: Irogramins to prevent irreversihle eye 

darnage. 

Programs to increase vitamin A intake and im-
prove vitamin A status: A certain intake of vit-
anin A (rtinoline equivalents) by ILmans is es-
seit ial in order to iinsLre a adlequalte supply to 
the tissues, thus permittirg norma! metabolism 
and f1neiICtmo. Several intcriational and national 
exlt'rtgroups,,atir reviewiiigt'evideuiceav'ail-
able, have lropiosed recoInliiieinded intakes of 
vitamin A which to the best of their knowledge 

re compaitile With good health. 

Many iopulit iOns who are urider ecological aniid 
socioeoti11olit const raints and who are cla r-
acteric,'d by an una.tisfacthor' statuts of health 
do not cOiin mtL'these reconmtiendd intakes. 
This fact has bel acceplteti as tlie rationale for 
a variety of prograi,,, intended to raist flie 
vit anin A intake Lt poilations to at least the 
reconiiiendLed levels. Thit uLtrtiose of tl ise 
prograins shonId le to insure that 1o iiiten1beT 
Of the l o il LittiOn ionsuimelt less than aii atLt-
quate intake of vitamin \. Since low intakes of 
vitam in A resuIt ill decrL ,Isetl concentrations il 
body flliids anditissues, the long ran1.gt goal of 
these ilt'rvtlIionis is IL increast tile vitaniiin A 
sttlLis oif iese individuals to tile level thai char-
aclTri/t's ,Iutlu,ltlV niitLrished groups. The 
evalLation of Such a prograllin scheme should 
hie'efor:, incluLe tltrnlniil tio of ilie VX tnt 

to which tile recomnentltd levels Of vitamin A 
;nhzk is rtached, and tit eitent 10 which tile 
prugram ilpacts Oi achieving al1eltiate vita-

min A status as measured by biochemical, clin
ical and dietary intake parameters. 

Programs to prevent irreversible eye damage: 
Thi social cost to individuals and societyvhe
cause of loss of sight due to severe lesions of the 
eye caused by vitanin A deficiency, has been 
tpe stimulus ill iany con nt ries for u ndert a Li ing 
preventive intervention measu res. these pro
grais are directed esiecially toward the goal of 
total eliiination of such lreventabie blindness 
in the piopil at ion. The Task Force recognizes
that this objective is directed towai ls one late 
stage within thlie broader problem of low levels 
of vitainin A in a total pqOpLat ion as described 
above. 
The design of intervention progra ins to achieve 
t Ile reduction of \eropht halnia and the often 

resulting blindness, therefore, will have differelitcharacteristics to be taken into accou nt. For 
iistalce, these charlcteri:;tics will iiiclide a 

target age group in the po01 lation (generally 
accepted to be o iontihs to o years), association 
of tihe specific riLitrielt deficienicy wit tf ,i her 
manifestations of *Inoverall malnutrition prob
e+-mand the correlation with low SOcioeconllmic 

conditions. Ill general, however, the saine 
methods of evaluation and standard biochenii
cal and clinical criteria Of effectiVeiU_,ss are stiit
able to measure success.
 
Criteria for Measuring Program
 

Effectiveness 
Evaluation of tiet' success of any program muist
 
be based oin evideuce of changt from lt base
line undesirable condition and the cost socially,
 
politically and economically. Recognitionimit 
be given to tile fact that change is a dviainic 
process ait that prigrtSS towartLp 
objectives needs to Le evaluated against pre
detlerminiied interiiiediatt, targets within a de
filed tinie fraiiie. ireiaturt' jtdgenieni ts P',oi 
prtigra m suiccess shiould biiot [it based Lii iiiter

mediate trget ev l uaions. 

As stated earlier, one goal of interv'uition slrat
egies Coal 1) is tio raise tle level of vitanin A 
iutake to that recomLmended as adequatet' for 
healhi. The intake recomiiiended aS adtlequalte 
will vary somewhat according to tlie reference 
standard used, i.e., FAO/I'VI-IQ, UK, or PA-hO, 
for exaiiple. For fite purpose of this paper we 
have adapted the figures of the FAQ/WHO 
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expert group to various age groups as shown in Nonetheless we have chosen to apply this pe'-
Table 1.1 a certain nmb(r to the recomneruded adequate intakeIn many populations centage 
will not consLime an1adequate intake. Systema tic level for Illthe specit ied age groups in 0: der to 
observations on deprived adUlt lmans indicate arrive at a critical minimal intake level Ifor pur
that the critical intake to prevent metabolic ,and poses of prograinl evaluatiol. It is suggested
clinical evidence of deiciency isabout 50 pe,r- that prograis withtGoal I should ai i at reduc

cent of the intake reconlmended 1or adUhs, as ing the proportion of a population, with intakes 
shown in Table 1.2,l This est imate s based on which tall below the inmi mal critical level, to 

limited experimental data I and this minimal less than 10 1ercent. 
intake value is a tair but rough estimate, "about "lhu. , t, ,, iUE',,I to , '.,,,aIh .ac ih't~~b , wid lt.w I to i l iao ' 
5 0% ' o r "a bou t h al ,' is a i o e jld ic ious sta t 

ment. It should not be interpreted as an absolte wijn dcat, wall a lap'. .arlphl'. I,' tah'ild"Jita',l 

one below which clinical disease will occur. t,,,th,,(Iv(),'W'to (,the,,, , lft,,''t ,I/OhI. 

TABLE I
 
Criteria for Evaluation of Program Success
 

Vitamin A Intake
 

Age Group Adequate Intake Critical Intaket 

(rtiinol cqtuivdiltsni in g/jt1'r),IM dLy) iretinol tulivati'nts in /g/prson/day 

0-6 too. 420 210
 

7 no.-6 yr. 300 150
 

7-9 yr. 400 200
 

10-12 yr. 580 290
 

13 yr. 750 380
 

BetireProgrn ..... // 

\I/ \ \ vatiation . 

/ After I'ogran 
C 1 1 

2 V,,
5% 

Critical Intake Adqu,it Ihntak 

1. Specifically established for targets to be determined by program designers for the acceptable 
magnitude of change from critical condition expected within a predetermined time period. 
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An adequate diet ary intake of retinol equiv-
alents generally is associated with an adequate 
level in physiological fluids and tissues, aIss11 
ing the intake is biologically availale. Th1 teas-
ibly available body flUid for assesing iNO-
availability of dietary vitamin A intd of tissue 
stores is blood. \We ico~ni/e tie linlittiol of 
this Iludl in ulasurini , 'hiulie v'itail A% 
nutriture, \(iep in cases Of seere delltion, 
and whe', a,ssesing the diStribution of bloo.l 
valties amon lar;C ptIulitioln ,rotlp. For tl(' 
pit rpos, ot /i, 5 ''+Illlwtio n it is imlpJortant 
to look at i'oplifiliopi listlmifiwl ctwe tor 

serurn vitamin A values. 

Blood studits on different age grouJIs 1ave sug
gted n111 at least,age relationshil, for the first 
tew earS of lite. Distribution curves for chil

ren inder ab1oult 5i\, theictore, should be con-
SidUred s1p rom11 those adults.1 0rh ot Con
sequuntly, mean s,zrum levels considered ade
luiM 11id comptible, with halth will bu some
what lower for Voung tlilcdrtn th, for older 
age grotips. 

Vihluitio n Of ptbli',hed dati on 1;'oljuiltiou 

TABLE 11 A
 
Blood Serum Retinol as Indicator
 

Criteria for Evaluating Program Success
 

Adequate Critical Limit 
20 pg/ 100ml 10 higilO0ml 

Indication Of g,igl,illlSuCCeSs I 

Boonr Program__ %Hcr Prigram 

/
 
/
 

o /
 
C- /\
 

~/\
 

llond Struni Retiol Concentratio n 

I.Percentage retluction of prevalence of critical level to be specif ically established by prograni 
designers Within a predetermined time period. 
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known to be free of significant vitamin A prob- Recently it has been proposed to determine vit
lems and consuming adequate intakes (at least amin A in breast milk as an indicator of the 
at the level listed in Table I) indicate that less vitamin A status of the mother and as an inde\ 
than 15 percent have serum levels below 20tg/ ot the dietary intake. Its potential as one tool to 
100 ml of which less than 5 percent are below assess program success in raising the intake of 
10 g/I00 nil. Critical levels indiLative of risk ot bioavailabh, vitaniin A SOtLrLes should be con
clinical deficiency ire 10 pg. 100 nl. 1 ' TIwever it sitqlrd. 

issuggested thaI an undCsirable conditioll (,ists 
if values less than 20p)'"100 ml arc t.ound in 15 I.vels tofvitamin A in the liver of accidenal 

percent or more of the population. A I'edtction dUath \vitillis collected betore and sometime 
in the prex allenc ot values in this range of the afttcr introducing a program have also betn 
distribution curve shouIld he ai illteventioll slggested as a 1Cais of Cval tiling (hang in 

program goa!. vitamin A statLs of populations. Again, al-

TABLE 1iB
 
Clinical Eye Damage
 

Clinical Lesion Adequate Critical Level 
fptrcent prtvahcncev Ipercent prevalencet 

X1B 0 2 

X2 - 3A X313 0 0.01 

xS 0 0.1 

Indication of Program SuccessI 

Critical 
level 

Baseline 1st Evaluation 2nd Evaluation 

1. Percentage reduction of prevalence of critical level to be specifically established by program 
designers within a predetermined time period. 
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though this tissue is the best reflection of true 
relative statis, this is not always a practical 
method, since ,loStdevelopirlg countries oilI 
not have the resource, to perform determina-
tions under well 'rilr,.li,ed Condiitions. 

For thi. Set'nd ,',)1gl iC ,1 21 of intervention 
strat(gic', (to t'linlitt' .ill blinidiess ,lssJ ciitt d 
Wit V'itliril A (Ilfeii 'iiv , w.e agree with the 
crileria as t,-I Ifrth in the, report of tihe ,'\sS-,.,-
MUM ladk or"{.irii r'lorILriritlMIl Iv the All)/ 
Wl I() sponsortud' lrrk.rit'l ni.til, which d(efineid 
the hevIl of lprevalen' of (linial and iOchenl-
ial ,ranicters indriliV of a Ipulic helhi 
prohblem. lics, ( ietur.1 'rc g,,iven in T*r, II. 
Ihe irt' tiolof thwrSt' o0lr sign",die f,rtl that they'\ was based tiit' trsi lv recogi,ied, cil b'e 

oiet lotly rant iti(,d ri are highly specific. 

"to diriir11 iiore prcl isely the (t iology of 
crs", of orrirri Icesfri ion 11reSurniid to be re-

ir d to vitamin A dlicien(y, the criteria slig-
gist ed b\' the A sse,,nt ITask Force shouldibe 
followed. 

For tire plrpost' of progral evaluation, and 
[layi, ugestilished the t- riteria for deterriiing 
the baseline (oriili (iins l aI rOpula tiol that are 
corsidlerd uinilesirrble, ea,]ci intervention stral-
eg' shouh. i h. ,. ,ili SodiL UvIlnatiol aga insf 

ItLIh'efenrHined, spL'if i iilth'rriieidiate targets. 

'Ilk, eV111,1~ll ShOUld IIso include the Con-
pOrerlts 
anl how 

iOf fIt 
thle 

spi itic intervi rntion strategy 
, 1igtbe etC'xpect.ei to interrelate 

to produt e n11,o"releaiiteie its, 
lReast,bli' i 'rreilre argets m ight be set at 

redIuctlion oi Cd 50 perenl olit' inber 
falling in the urit ical cabt'gor' for one orumbrre 
falling iarailir inales I and inpracicte 
this ,htpr(amaetrconiiTbes progre1ssive crhuge
tollowi,ri [rogrlni perogr 

oI. 

ill lnil ttivon a betcnlweei 
interinte aft evahritills lalrft'ls. ahe hoe1 

would be for al least a logritliniic reiuctLioni 
lhit ntriLbertfailing in tile critici IevtI categories.Since soine few values ,lhways caln be expettil 
to be t here, irtIgrnls siiuld nii be c tnsiitied 

j, ilrlrs it sorie rt' ain illthese categories. 

One waiy of expressing intermeldiate progress in 
achieving progran goals is to express the data 
in a series Of distribution Clves result ing fron 
each successive evaliiatiorl as illustrated in 
Tables I ant I1. 

Program Component Analysis 
The Task Force believes that after the establish
inent of the prograin objective within the frane
.vork of the long-raige goal, a necessary next 
stepi in til' valiationl prOcess is to delineate the 
('ssentia] componrit s of the iintervention selectedito achieveltil objectiv', then to deterilii ucs
lions to be answetred about each collpone,nt ill 
the ev,luation. This Will permit the evaluation 
shIlIyl\' to iinpjoint, at the operational level, 
t lrcS affecting' tIhe. succUs or lack of it in the 
Plrogrdl. Il ordUr to illustrate this step, lternla
tive irppropriiU iInIerveit iC.ns to accomldish 
Goals I and 2 might be analkved as follows: 

GOAL 1G A 
Raise vitamin A nutritional status 

. Fortification 
• I'ublic Ilealth Mleasuires 
• -horticuhtur 
- Nutrition Education 

GOAL 2 
Prevent irreversible eye damage 

- Massive Dosing 
• Fort ification 
" lIblic Ilealth Measures 

Supplemertal Feeding 
- Nutrition Education 

Suppose, tor instance, fortification is selected 
as tile intervention for Goal I. lhe major coni
porniits of thiis s'stlem of ilIcreasingof A as ouLtin l i pthe te intake\itaniin laid i'grarn design 
are idlenit ifild: (atIliiO'tlicle; flitht hi rrlying 

igent ; ti vprocessing; i)lieftdelivryIfiei, 
systtm i rketinrg and distributionl; Ie) con'
sulli (n ,u rn. 

Questions to be answered ba' ai evalIa tion 

might be: 
a Is ite anrtiuit of \'itlamin A in the veliicleciei ltelt o rriste the level of iniakt' sutfficitenitlv 

to iiprive tlie biological stfraus? k 

b) Does ite established processing method 
f~or turf ification resul t in an eff~ect iye prid uct ? 

(c) Vhat degree Of the population is reached 
by dist ribut ion thiroLigh the existing marketing
system? 

(cd)Do various groups ill the lpopulation con
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surne sufficient of the fortified vehicle to obtain 
desired effects? 

Or,5UPiO5doe \itami A I trilii-masiv 

tion is selected as a means of eliminat ing hlind-
ness in a preschool child population. lhe ma or 
comnponents are: (a)the vitamin A oral dosing 
vehicle (capsule or liquid orml; b) the or
ganizational network througrh whith tdosag 
flows from SouLrce to Collsuller; (t the intra
structure of operational personnel .-- its training 
and functioning; (di facilities required-in-
cluding transport, storage, registration torms; 
(el ipOpl-lations recciving tilt' A sippl-vitamin 
nient. 

Quetios mghtfalinc, wo arg ,ie~t.,:(a)
Questions might fall into two large areas: I) 
How well do the organi/atioial t1arran Lgemlent, 

personnel and facilitits operate to reach th, 
maximum number of recipients?."hi Ioes thelC 

dosage of the amount of vitam in A distributed 
to tie ta rget po puIl aion sign ifiantIV re u tue t 
incidence o xerolh thaI ni a and ,f blindness 
In other words, the desiretd rtsullt of a programi 
as lleasuretd against certain criteria may bte 
effected b One'or more oft' tol)onit'lIlts SO 

baseline studies upon which to gauge progress. 
In such instances, control studies ilia popuIa
lion froml a sinlilar geographicecological area with similaramnd socioeconomic characteristics 
have been used foto CO1a rion withIite in t er
hven popu laton. The sens iithv ot such cross

stlia comparison is collsid"ered to be less 

t hOnaliiO' ronni. 

I laving idenlilt th ( -,ts pro' td c roiiicni (it the 
gram and toriulaltd the qlUestiol to be an
sWired on ech, instrutelt s liustl Ie developeCd 
to oibtain dala to be alv,'cd i,a basais for 
miL,,iStlring p r tr,sor lI k of1it. A svSteUIllIic 

a form 
It (an then be, lres ented in 0 forait IvhItI pe
nt(al t Io o progress tv 

proctss Of obttllli lg Ito itia] inftorm1iationneeds+.should betput info essetC1 ev\entual 

n id 
' olils atin ls p s shl eIMui 

oal at set inlcval. This irot ., should prmit
 
uep w llt
i nt t's ,Odf t)nints 1nil o i t sdr l 

arem ealeltn to ailbni'g, to productlillomr iltcti tionin. Ihis, Iht-rtlort, is 
sttcn fnnttio I vliilihiS, fet'cs]f p,ib&1a dynaimic prqoces+-s buck 

,itltiuts i ra 
that tie juLdgmnent of t ile oI flit',Itliffectii vent'ss 
total rogram must be qialifiet'l. 

Once having deliieItetl t' ionipolents and 
drawn up luesCtions to tacl, it isfilt' relafinig 
essential to establish the steps in tiltotal pro-
cess (and in each of its compoMelts )in ordtr to 
identify at which point the proce'ss o tOiill)0-r n 
nent is ineffectual or iiialfunctioning. The proplersequencing of flit' evalunat ion act ivit ie is im

portant for validI l ,itlrt'mnIt, keTpinig to ,
in Mind. liht, thU aSSCSS-Clearly', sLIcedulng Of 

nient of different components of flit' inttrvt' n
tions will var. For instanct-, i t'vidtn e exists 
of a breakdown il tlt n'marketing ind distribti-
tioii system of a fort ificat ion proerar, ere is 
little point iil concurrently sampling the popli-
lation in order to determine vitaiin A status ofdietary intake,.o 

Data Collection and 
Program Adjustment 
The data collection stagt' should only Iroceeth 
after the prograin objectives, coiiponents and 
criteria for ieasuring sticcess Iive been iLt'iili-
fied. In the past, intervention prograns have 
sometimes been iiiatei witihoUt adLeqIaft' 

Data Analysis and Determination of 
Degrees of Effectiveness 

data cotllte t 

of tit' onplt)t IntS it sptecifit
 

-The li ',sisof tilt' ftoeviluitiioI 
will dl-1t'telnd Upon 

[) M'it i l COnSideration. or eAmplt', 
lit' a h'sis of ,1 fl' I fourY1it on eCfet iVentSs of 

of 
 fil'li'vt' oillipollnts of fortifitialion as oul-
Iiined tiiidt'r prograinl coLn o iin tnl aI0vsis is 
straight forwar (d, b, c inl ti. On the otht'r 

rt'q , irt ai i i ot ri pti vt' intls ,if il-It'tLiIt'a COmlbin,+tion (IttIC,t rilptiv, ,and Stali,,
tical tclhnitfntes whith1 art, somiiwat 0 iiuntt ion 
ot tht' st rlittUre of tleV in rkt.' uiitlt'r coisidt, d
fion. (.ilearlV a tiiii shoutl beC onsultt'tl, s t 

to assist in designiiig flt' Most t'fefytviluiaiti e in n 
 il. m s 'l c i e tv h l
lion schlt'iiiL'. lh t'v,ihhior has to bt' well 

awart of fit' ptossibility lhat fhit ('fftct of vairi
abtes indt't' itliit o flilt' itet'Vllinli-er- st 
miay bt' coolliiiitin, tHit' ilit,rpretaf ion of tlie 
cause-t'ft'ct relationshil of flit' Piograiii. [or
txanipei', JS social and t'cononIii couidi t ioils in 
g'iierl] iniprovt, lt'creist'l i revatict of A 
dlitiiemliy maV otCUr iItlIndt'n t of ,i sie-itic 
intervention strategy. This is , tne-pecia[ly im
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portant consideration in the course of programs cost-benefit techniques may be most useful in: 
of long term duration. 1.Choosing those programs which provide 
Economic Analysis of the Project equal or similar benefits at lowest costs;
Eon mat onalysisofthe Proje2. Idenlifying all cost components of the pro-
The tustilaion of costs 'Indbenetits of an gram; and 

3. roviding inanrmation tr inancial manintervention program itquirs the assistance o 

an cononstmiI t,1iiliir wilh the aPllication of agenlent byidentityig cost streams through 

cOsI-brnetI Itt( biqt.,S. lhe diScussion in this tine. 
paper otltlines Ihe' generadl Circutace' trl 
ioiitliigii',m, Jih Ct'V\'Ilition. It must beeijp'tlt- llt, eniphisis in analysis is not to generate
si/ed that ltIprolihnI otInot bwing able to place cost-bentit rdtios to Ilstil y a prOg'dln, but 
Ilontary valtus on ll t the benefits of inter- rather to select that program or programs which 
Vent0ll0 iVill ItlJihI, ilt)igllit\'ll)t Ile 0t tilt will provide a desire'd level of Vitamin A intake 
eviluattors. at the lowest cost (tosocietv. 

'Ih' Clc11lit11-, t and anL coolpari-il,(ots,IS In oIder to Cstinlate the cost of an interventtion 
so(Il with bentit, is done mot'. usefully by strate'V the tollowing path may be tollowedI: 
rc ogni/ing tHIt tilt(\',altot monev chaiges program dui oll ItiI. Specitv ite Ille-fraile); 
wilh ite waV it is invested or used ov' r I)ettrmin' the to;t ot pmgram inputs on0Ilme.. 

Siopl+ist it lo~riiiilatlit~ls s+uch as, ItotalI itial 
 an annual basis and calculate the cost stIeams,
 
costS divided b' 1)0,ot1,1itt [irotCcttld in 
 a including: (a)training costs, (1 lpersronnel, (c)
givel year, Or oil tIeveragi siLC il'inep- facilities and eqluiplment, Id)materials, et loni
tioOilt, dohnot capture this iotn l teioriIIII bring costs, tIother;
 
thw m, show a programil Whose costs 01T high 3. [etermine the ,znublr 4 isons j' 

inl tIe initial yefar' as verV ii et ti't v hVlIIitl h 'h by a ctop arison between t0le nmurbr of
 

l a,
I,t the 1Il' l its can onyliV'be lel t,, alter 
prTons in the criti cal level cIlt,,,tgor% Idtefi[-,ud inlapse ot tlit.Alternativly a rtmrrial with loi the crtria for ows,itq 'cftii,'mr., before
 

initial (Wsts but IttwV
1h0 tl'-1t14- 1O)l( lj et its and itter Ile ititervenT tiorn . !Ibis can be lhe 
Illvy , pear il a more, tavorable light. The b,ii, tfotevaluating the' bene it StIreiT l.1 
lotioil ot "liscounted valti"e lay be tsetl to 
av1oid thls litt iciltie',. Tlpicallvy cost-benttit ILentiticatioin t thccost str,anlsIssoc'ited With 
Or intteril rate Ot ittinrn Ir the tec]llnitliS to anIy prog1;ramn, althOugh not Silllie, isrelativelv 
be uset. Fhe cost per prson lrotected, to the straight lorwrtl. Ihis alone ctltd rovidLe the
 
et'Ilt that it call s rvi as uIstth inditator, for 
 basisor Lchoice between ,alternatiVe intervention 
policy nakers, coult a1o be calcttlate on a strategies witll Sinlilar goals, as well as for 
discotlnletl coSt bais. iidividthd prograili assessmet. 

The obviouts sourtce Ot benefits iron11 vitamin A The benetitsi at', as Ireayth not iced, more 
interventior pirg'.ramils are both from cost say- tlifficltt Ito tille mlquanmtity, givI l Ns asso
ings antI trotl1 increased prodtittivity resulting tiated with tevaluatiilg the ecotlllic vaue of
 
IrtOill
itllprt\td health stat us,. Costs arte savet in iiiipro\vel health statis. Ne-vtrthUless, carefutl 
health Ca[e iarticularl' for treat ment in service identiticatiion Of sor-Ces Of benefit" wOuld assist 
t the blind. Incist productivity of the work policy makers in pirog,-rarn evalulatin anI selec
1ot1ce, al]houg ditticult to qutanity, will con- ion. 
tribute ttireth' to tile national inlpUt, less hi met oltlinett here retlireS a Care
ob\vious, and eUveimore thittit Itto tluant ifty,
is I
ivI Of and t
the greater c nent life Itttillttltl Il ithlntiticatiol O att esoucL11nual e retllire

ileintS. This istCeCSM'V

ti ft icul ty in placing, montet try \'aI es o~n in- landplanitg. The ist, ot the cost-benefit tech
frolm life which atccinpanties good health. The ry tor bIdgetary analysis 

proved general health statIts atd particularly on ilitlti 1w uld Ialso reqliii re caretulI secifiCation of 
Iluritarisight, does not [legate the valtie of eco- intermediate 11,ogr-ill OItIutS ,uld hus serve 
nornicanahysis f tiletproject. as 1 ba.,is tor periodic prograill evaltatior.Ieriotdic evalnat iots will IprtOivIte policy makers 

Given the difticulties in quantti fyi rig benefits, with tile opportuniity to adjust program tech
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niques and management to changing country 
circunstances, 

The cost of the evaluation procedures should 

rightly be incluIded as program costs i in 

instances.Ihe um n t ot the program desdgn-

ers will be req u ired I .
 

SeleCtion ot thl time period for evilu ation 

requires prcise consiterltion. The initial time 

phase is the period to develop and ImotL1'l tillt 

operation of obtainingithe bselinet' and nioli-

toring system. Ille tile, phase of the t low ot 

feedback, which fOrms the. basis oft analysis, 

will bedepende-nt on the elemenl11ts Ot the delivCrV 

s'stem and its 'stimated critical pe'riod tor 

detectable, change. Al conomist shOuld eL 

assigned to v-orl, closelV with both program 

planneUrs antd 'valtators. 

RECOMMENDATIONS 
1. It is reComItndt'd tIht an eVa\,luati n 


schnemer be built in at the ttltset ot program1 

planning, drawingi, oil appropriate nitilti-disci-

pl ina ry e\pt tise,. 


2. It is tlurther 'tim nendeCtliC that, insotar,1a 
possible, this ev,duition t'\perltist', bt dra'n 

trom national ICSolIrCtS in odLLT [ll
to St rengtIen 

in-country cJpaibil itits and instil the continted 

interest ill nitinitoring ot ,ind gt'nt'ril stlrveil-

lance of programi activit its. Nti mil t'\perts 

are generflly bt~tter equipped to int.?rpret antd 

make adjustments in light ot local conditions. 


3. It is rt'com-iended that t'\o distinct phiWst . 
of the evaluation p'oCss it' id'nlit id: ml ill-
tt'tiSi't' initial CZ'0lhmatio~t lmhat' anl ,u ongoing
uloiitoi,i lu-c-ss. The timt tit he initial I 
phase is (leternlint' a(I ji1it in ,ilcortwitih the 
charatCteristi':s Of the progIall on the basis of 
tihe prtdict'd tiheCwhich will be rt'tlirt,' to 
protluce thet'xpt'tit'tl cliangt', nce the initial 
phase is finislittI, and if tht' protr,ne is to bt 
contiluetd, a C(alrlftli a1nil\sis Iust it' lllalt' in 
order to stIect frtni tht' complctt' battt'ry ot 
measu remnts of tit' in itial phiast, thost which 
are contributing the most tritical inttfrmation at 
lie lowtst cost ,ilt eftOf t . With this redutl d 

battery ot piractital indicators, the surveillance 
or monitoring scheme slit'uilti' btlesignttI tor 
contil-ILoLs application thrtughto u t t-i t rtre 
of the programi. le infot-rialtioll Obtaic 'd 
through this surveillance scheme should be ted 
back to the program managers for use in sup-
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porting the continuation of the program, its 
modification or its termination, depending ol 
the resulIts. 

-I. Sonic programs may have been undertaken 
or lve emerged as a result of informal activitieswIich became orgauliz('l, without an earlier 
evaltation as a baseline. Il)esirIabe as the tro

spcciVV evalution ot t of suchO fectiveness 
programs is, the lettrospectiV evluatiOl is 
dit ticult. FLstiltats of te dlgre'e ot tl1Ct'[iveilesS 
ofthese progams as i [basis for dcision on 
continulltion, adjustnllint dio,'Or replication in 
other areaas cdn oly1 be te'nta1tive. This mUSt be 
rTco'nizted in view ot the possibility that the 
resuhls tOf sl( ,sa1 IsSCSSllint lilight be negative 
,tld iupoitll,lr. 

5. It is reconInntlh that the results of pro
grani evalation beC disseminated as widely as 
possible, in ordel" to redCeC duplicatinIg ttoltS 
and cost , uItlto st 1ti11I.te new proglalls wheie 
needCledL. Disseiniit ion of results is gene'rally tI 
11i]ch iIracticI intrest. lhe itornation and 
t'\ elitt's obt,liit'd should be Plresented Is 
reports With ltill details on tht fii ings, inlter
prrt'tit iOl, ctMclIsiOnns and rt'coo1,mntndations. 

etit~lst' ot lit intt'rtst 0t other coLtIIntries or 
regions Wt'lt' vitumin ,\ dtPici1tV is still a 
IttIli l Iich proletm, It'1tullar P',1abl ic,itio and 
collilMlliit ion clhii'ls, such ,Is scientit itiC con
gR'ses, should bt'tsed. 

o. It is ICOgn,1i/ett that dcOlu)rtlesiv ('0al
al1ii Of in iniolViti\et progl",l to reduce, o
contriol \itliili .\ d Iit'liity, as an t'(SS'ltill 
ctnli111t ill program, iellil-s a consider
ablt' out011\' ot ftnids. Such a prospect liMight
irovt't,, d tltrret1 tor tL'ciding; to introLuce, an 

iltet'rve'ntion. This Tsk FOcT, whiCh t'idorsts 
il principlt a bitilt-in t'valtitmn toionlei t ill 
any1\1 nlV prOgrlnl, nont'thlit,Iss, wouldl t want 
1t inhiibit It'Mdi,il ('f1foi1ts i attatck the plroblem 
wIltre it is known to t'\ist. MI!nthr tht'st circuL-
St lt'S, it is It't-COnM it'rtlt'd tIiat t't t s be inlth' 
to stC''t soit critical ildicitors that Coulth 
evilltUtt' the it' t'tti\'uit'ss ot tht' progr~a I at 
Minillit1m cost. 

7. \\'hieie, s torc '~s aV IhI It' tit' tl t't' task a 

(tOIsitltUablt ctlt ribution by lirtithtIcinhg gtidie
lilnes for tit' detrmination tf t Ltextent of the 
probtIl of vitamin \ tAt't icitency in a populdtiaon, 
lit t'vaILItiori t it t'VntItlil strategit's for 
rTetdial acttion, and tie areas to be resc,?rchetd 
for aithtlitional knowledge, there is an oL.vious 
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gap which needs to be bridged between the operation for program selection, and for design
identification of the problem and assessing the ing a program to correct the specific problem. 
means of problen solution. It is, therefore, This 'rocess should consider the nature, rnagni
recoinmended that guidelines be developed in rude and distribution of the problem, including
tei near fltlire for the methodoloy, and proc(IsS existing social, economic and political realities,
of scWi'cti o of appropriate interventions for es wel ,s the availability of resources-finan
analyzing alternative option, and patterns of cial, material and human. 
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GUIDING 
PRINCIPLES 

The objective of the Research Task Force of 
IVACG is to designate area, of research and its 

appi CatiOl v'it hin de\eVCpi ng co Int ries in order 
to advance the overall goal ot eliminating 
vitainin A det iciency in populations around the 
world by preventive and therapeuti practices. 
Vitamin A is .,n essential nutrient for ma mmal-

ian life. It is not syn thesi/ed within tihe body 

andil hence, silnCit' t beginning 'It mnn, has 
been provided in variable a mounLts as a com1po-
nent ot his diet, either in the torm ot true 

vitamin A or as ca rotenoid vitaimin A precu r-

sors. The Research Task Force believes that Whe 

ultimate solution to vitamuin A deficiency ,did 
its associated ilet iciencv svnilronie, xer.,%!hthl-

mia and resulting' blindness, is [or a11popula-

tions to enjoy a daily diet containing a fully 
adequate level of vitamin A as well as its inter-
related nut rients such as protein, /inc antI iron. 
High priority should hi' givCIn to interventiCo 
practices or nutrient delivery systels minleat 

inmlediately or eve'ntually providing an ade-

quate intake ot thee,' nutrients. As an interin 
prophylactic luaIsure' the R!esearch Task Force 
recogni/es the imnlediate advantages ot inter-

mittent high-level vitamin \ dosing, even with 

its limitations. These incluile: not covering 100 

percent of \'ilInerable membtrs ot a gvi,.il popli-

lation due to tile need ter individual aih'lipistra-

tion of the dose at critical time periods, and the 

idiosyncracies ot efficacy as influenced by rel-

nutrition, emesis and diseases of respira!ory and 

gastrointestinal tracts and intestinal parasites. 
It is a worthy practice even with these liinita-

tions. Critical in the objective of the Research 

Task Force is the treat ment of vitamin A ilefi-
ciency when the syrmptonlatology is so ad-

vanced that tile saving of sight anti the cure ot 

Nerophthanlia can best be approached by the 

combined use ot water-dispersible vitanin A 

parentcrally adiministered by intramuscular in-

jection followed by a program of oral iosing ot 
vitamin A. This should be incombination with 

a diet containing an ailequate level of high 

quality protein and also rich in carotene and/or 
vitamin A. In order to avoid a recurrence, this 
type of diet shold continue beyond the period 

of treatment, 

RESEARCH ON INDICATORS 
OF NUTRITIONAL STATUS 

In investigatiny a given population, biochemical, 
cliin ica and dietalrv iudicators o1 significance 

are the keys to laying the gron nd work tor 
subsequent decisions. At present, several bio

chemical methods are variously ernployed tor 

the asses, .ent of vitamin A rnuttrture, but there 
is not ge al accord as to the optimal proced
utres. :u er research Is warranted here. 

Biochemical 
Recommenditions: 

I . Sta iartilted mletlhoiolo', s houldIbeestab
lished tor the collect ion ot t ssues, their storage 
dnd par'ticularhv the assay of these tissuie-! (blood 
antd liver) tor ainn A.\'it 

2. Retinol-binding protein IRIHIP is an irtlu

encing factor in the transport ot vitamin A in 
the blod. Investigations ,hould !e undertaken 
to determine whether the mrea1surelentl of retilol 

and NMI' al, or vitamnin A/RPFI' ratios might 

be a helpful tool in ,Iss-ing. poptilations tor 
vitamin A nutritmti'. 

3. Based on the work Oft everal investigators, 

it appears that vitalini A metabolites are ex
' 

creted in urine and that thbse May pro' usetul 

in assesm.nen1t ot \'italin, A nutritional st~dus. 

Support tor turther studies, is lit ifietd, b1-tter 1o 

Le iCne and to quantity these e\ret eid met abol ites 

and to ascertaiin whether they may serve as the 

basis ot a useful meadsurement ot vitamin A 
rut ri ture i in a1,. 

Clinical 
"lhe clinical criteria used for xerop hthalmia 

classitication have been agreed upon and are 

contained in the Report ot a joint WHO/U.S. 
AlI) Meeting on "Vitanin A Deficiency and 

Xerophthalmia." Thert are tive cliriical areas in 

which research needs to be undertaken. 

Recommendations: 
1. Night blindness. It is known that a diininu

tion in the supply o vitamin A to the rod cells 

ot the retina leads to anl impairment of the 

function of dark adaptation. This results in 
night blindness which may be noticed by oliler 
children or adults the'nselves, or may he re

ported to the investigator by the mother or 
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guardian of a young child. At the present time 
no simple field test exists which can objectively 
measure nibit blindness. If such a test existed, 
this wouIL e an enormous step forward in the 
surveys designed to assess vitamin A nutrit ure. 

Methods currently in use are rod scotometry, 
dark adapt ation tests and eiectroretinography, 
,il wh may1hbe used to detect reduction inOf 
dark adaptation thil' stages of nightin early 
blindness. Il owever, none of these methods are 
applicable, in the preschool age child and under 
Iield Conditions, 

The developUent and testing of a relatively 
simple, yet sensitive, test of rod function, a 
met hod of demonstrating night blindness appli-cable to young cliIdren at risk of xerophthalmia, 

would provide an importnat advance in measur-
ing the extent of night blindness and hence tsubclinical vitamin A deficiency in a popula-
i.n, 


It should not be beyond the ingenuity of per-
sons knowledgeable in the physiology of vision 
to devise such a test in collaboration with 
ophthahllogists and nutritionists working on 
the problni of vitamin A deficiency. Such 
efforts should be encouraged. 

2.Obiject ive assessment of xerosis con junc
livae. It is agrcUd that COnljuncliva Xerosis is all 
import ant sign of xerophthalnilia, and its tres-
ence in a child receiving a diet deficient in 
vitamin A indicates that destlrucive eye lesions 
may soon result. Conjunctival xerosis, a1lthoW,11 
frequently reported, is notoriouslv difficuh to 
judge obiect ivelv, and even trained observers 
frequently experieLice differences of opinion 
relative to its diagnosis. It has recently been 
suggested that a staining technique ut,sing Rose 
lengal or other stains) may help iniob: ctively 
leasu ring coniunctival x-,rosis. This method 
needs controlled testing by different trained 
workers Under several ald varying conditions, 

3. Bitot's Spots. These signs uIsually consist of 
a small IIlaqtue Of foaimIiy or cheese-like material, 
grey or silver in color, on tihe bul bar conjunt Liva. 
They are generally quite easy to recognize. 
Bitot's spots are known to lie associated with 
vitamin A deficiency especially in the young 
child, lint are not a necessary stage in the pro-
gressiin of the disease. Because the lesions are 
easy to detect it would be useful if their signifi-

cance could be better defined. Since such study 
is not given a high priority, it is recommended 
that it be i.ndertaken in conjunction with some 
larger investigation of the vitamin A problem. 

4. Taste impairment and color discrimination. 
There have been reports that there is a loss in 
the ability to perceive certain tastes among ex
perimental rats suffering from vitamin A de
ficiency. It has been hypothesized that this may 
also be true in humans. It is suggested i.hat a 
small study be conducted to determine whether 
this finding is relevant in detecting human 
vitamin A deficiency. A possible limitation is 
that taste acuity is most difficult to measure in 
the \,ery young children who are at greater risk 
for vitamin A deficiency. Similarly, it has been 
suggested that visual color discrimination may 
also be reduced in vitamin A deficiency. This 
too may warrant investigation, but again may
suffer some of the same difficulties as does work 
On tastC discrimination. Techniques and meth
odology for these procedures are not simple to 
devise, and it is imperative that any research 
work undertaken be very discriminating in the 
choice and use of methods, and should draw 
upon experts with specialized knowledge in 
these areas. 

Dietary 
File investigation of dietary regimes of popula
tions or groups contributes to the establishment 
of the usual intake of vitamin and pro. '.itanin A. 
There has ben a tendency in the past to utilize 
d,'tailed dietary fami!y studies in iivi\estigations 
of vitamin A deficiency. There is need for in 

innovative method of obtaining the most perti
nent Information relative to the inclusion or 
omission of vitamin A rich or carotene-ciitaii
ing foods in the diet of the child. Similarly, in 
lie evaluation of an institutional diet, such as 
one in an hanage, examination of piurchase 
records plus observations of food preparation
and serving, by aii xperien,:ed, alert observer, 
mav pro%ide a usefui index of the dietary supply 
of the vitamin. Development of techiiiques for 
useful, simplified dietary appraisals of these 
types should be encouraged. P*ood composition 
tables for regions in countries do not necessarily 
represent the pro-vitanin level ofcorrect iiA 
local foods, piarticularly as the foods are con
sumed. The data presented by composition 
tables were in a large measurei developed when 
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techniques for the analysis of beta carotene and 
its isomers were not as exact as tile\, are today, 
and in mail\ cases, composition tables represelit 
carotenoid c'mtents of' raV (not ready-to-serve) 
foods. hus, s.. :1tables do not reflect the actunal 
content in the food of pro-vitanin A. Iiother 
cases, the data are often develoled for varieties 
Of fruits and vegetlbles as a general class and 
may not represent what iS consuled in a 
particular region. 

Recommendation: In order to make diet,lry 
surveys laxially' Lseful, iesearch is ItiLuird 
to establiish thL' actual consumpli1tion levels 01 
vitamlin A and beta carotene and the biokgical
availability of pro-vilanin A nod "olelof the ,IS 

consImCd." This reqItliles tlile tevIopilenlt of 
iiproved, sillpler" metlioloIOIOg' adaptaAlC' to 
field SuirVeys, of better Methoils of prestrveing 
sarilesof food collectei forlinlysis .itti, 

and the ineasuirelent of tie bioavilabil 'v of 
pro-vitanin A of locally consumeti itsi,aiit1 
vegetables. It is illierallive? that the nleiJOt .iOi' 

developed be able to tiisti ngu isli illeSt iiliate 
tile concentration tofth l(' ci,-neto-carotenoids 
cai'otenoids) and Other" coiiilpotis closelv r'-
lated to beta carotene, incliuing bioavailability 
Studies. 

Itis iil.)olrtaiit to estblishi arefelence laboraltory' 

for developing anti staiidardizing stlh pro-

cedures, anti for the collcCtion of data on 
varieties of foods indigenous to regions oft lie 
World experielcilig vitainin A iiisufficieicies, 

RESEARCH ON INTERVENTIONS 
Nutrification (fortification) 
The propliylactic approach to eliminating vitl
nin A deficiency is favorecd over therapy. Pro-
phylaxis is best accoiilli:;itl by providing ai 
idequate SLUply of vitilliin A iiitill'diet. 
Nutrification of one or more conlillonly coii-
sUtife foods all evtel of awitlh ajlprOpritC' 
stabilized form of' vitaniin A has tilt'vinti eat\I 
that it reaches all age grOL)s x.ho ct1nsIIthe tli 

food iti'is and toes iiot nect'ssitate tflt' long, 
delays required to claige thettietary pate'rn 
aiiiong the populatiin. ']liei'iici pal rIroblt'ii 
is to find footis xvhi ich are xvitielv t:onsLiiitt by 
childrei in the susceiile age glrouptl, Whit-il 
v-.'.y slighitly illtile anmotlnltS consul iii, per 
calita, aind are processtLI in a plalit xvlite 

tLualily controlled nuitrificatiOI is feasible. At 
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the present time, tile nut ntritidonli ot cer'ea ,rain 
produtcs, sugar and tea is taking, plac'e in difter
ent paris of hlle the in'orworld. In onet'Country 
p0r,ltionll drv Of Vilnlnili A with in1,1l1oof 0orm 
sodiun glt amate is under trial. A wll-developed 
tecIolog-y ,xists on tileaddit iOln 0I vitamin A 
to m,111V V 'ps oft ItfLis.Stluti 'sof 0 1Llieta'' 
prophylactic ,pproach should have high priority. 

Reconiendations: 
1.In countries xli'ere vit,lin A\ tietCie'cV 

a probllem, 1'_p1' SurvWeV should be tinLel
t,ik, nltodterminex\hlic.lI ootismiv be- Iotent iil 
Candidate for niit'ivin, With aided vitllilili .\, 
t'ven it internliflent it gbleve-hU 1ding i iead\' 

tced. ' food of high protein tuI 

b( preferrlld. lhe'Se foods 1iaV I' cn(uelllt'd in 
tile home or at thild tted inu'celt er,. \'hie 
existin' Icnolog' 11'i0io rtlot tiL' tie 
incorpIot;OI of0added vita1niiiii A to tile mor01e 
coilnlnlvwl\' consutLlti fools, Sidtlie ,hould b' 
untrtaLllen to titternlin,' lie moSt feasible 
ielhotiof trflilving thbediCt. 

i vlItreI 
' 

2. Undh2Utii'ain tonition, tiliiti' 

otis arde nt a\vail,llilt, itis po Sill;te 1 it ,rep 
a weafer, ('lbe' or tilt )rovidiiig• InoLigh 
vitamin A tfo]rll avurae, f'niv. Ibisinethod 

ill shs anl lti , ig, tllit other nIull'it'illti tii 

titt ilo be incorpor.tifi-oonlilt' lo:,l ma1,yN, ' 
iot her Of Inlv]\ to, toe 

tl,iil$' st-,w, bevei'e or otlhtr.lod the nutritive 
value of tile diet wvill ,uJlj n'aift,v 

\lien addt by tlle' the 

ie pr aug

nieritedn.TIIis lu t a1furo'0,ILah it'qu i's Isp(cial 
lnitritional et ilutatii lihini .111d ieriodic 
loniltorilg. The teCIitltleservt'S, rigtorouls 

field tt'stingl'eserltChl i alljrojrilte lct, ios. 

Intermittent High-Level Dosing 
ent hig>.,-lWvl ilin A losing, of !ropl

iat ion se'glnl'ts is il ,Ill'\' conctI. It has 
biten in liileit v.lrs,. Busit,1llv 

Intermitt evita 

Iuse tICfor'r tt'n 
fi t' t:t nt-s iI5 uponlil t ' iphysiologic,ll pri icin
lil that a Iiigil leTrceniigt' of ,i giVin l,1i1t' or-i] 
dose of v itaiiin A will le itl'seti ill the Iivt'r anild 
releaseti into lit' blood, tomlliniid Witi r(.'tinllOl
bintiing prott'in i:u,it'tuiTl 'tlt' ti u',ies. 
It is ai n measli', antiintl xvhle t iIlgentl, 
aidministet'et to intlivit1ual Children over ,a 
schetlulIL time puerioth, irs beei ia suetJtstfti l 
ineaus of propi v$l,ixis. Iii is tl('vtl npt'nl was 
considred hlu'tiuso l tI'"N ''iaiai Ain tI et 

)eficienc' ,iitl XtrtIp.hlhllinlil" of te joint 
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WHO/U.S. All) meeting in Jakarta. 

Thereiscontinuing need foroperational research 
to improve the effectiveness of high level dos-
ing prograns as these are extended ilt(, large
scale field opera tions. Improved efficacy of
Ihis Imleasure m11avalso be achieve.,I by reseurch 
on rn atters that p,,rtain to enlancing lhe absorp-
lion, uliliz,tion e,- storrge of the administered 
dose. In some instances it may be hypothesized
Ihalabsorption of \'.iriotus vitamin A prepar,i-
lions coul behinited by gastrointestinal Ienc-
tion. In this regirud studies would be useful to
deterIitie whether groVing children, ages I to
0 years, easily hydolye theIlarge dose ofvitamin A esters for ready ahsorp~tion Ind how 
this m vary i l nahturi tic,stal s. t .[+spro edn d Other dis ls
rptt~u , e
o b li ite in
stces. If a!sorpt ion provd to bel oi hit i l 
somie situi,itiotis, the formulationl of tile prophylactic capsules coCuld be aItered wili respectto the proportion of retinol aiud its esters con-
tained tlherein, or by the incorporation ,finemulsifier to o1nmpensate for biliar i inset:-
ficicency or ma l11fuet ion. 

The merits of Single dsing versus divided dos-
ing aud the optinal dosing interval need to be

further investigated in vouIng children. Also,atdditioni.11 study of optinal field delivery sys-
tenis that will reach as near to 100 percenit of 
the childreni at risk and at the lowestis required. mit cost 

The degree ot Ii v r storage of vitamin A, what-

ever marianer of high-level 
 dose is given, is of 
course highly important, an hence beter 

undersi 
 riirg of factors influencirg storage isof vital concern. Factors rt quiring greater classi-

fication inclde the age of the child, his disease 

state, stateC 
 of vitamin A ieficieicy,,, protein
malnutLrition and the inifllnce of interrelated
nutrients. 

Having attained tiiaxinial vitamin A storage, we
still need to gaii ,ani understardirig of how best 
to prolong this storage over a period of titet il
order to protecht fle subject ht ii vitamin Adeficieincy. Hence a study of dterriniinants of 
tle rate of release oistored vithmin A frr tileliver and the factors influencing tilet turniver 
rate within the body is needed. The role of tile
kidney and .leterminants involved inlexcretion 
intile urine are ilso relevant. 

Recommendation: Because there is growing 
concern over the efficacy of intermittent highlevel dosing of vitamin A to children in large
scale field trials, further research is needed to
understand better the mechanics of absorption,
storage, tranisport and excretion of vitanlin Asupplied in Ihis inmanner. There must be efficient 
means of i¢entifying the child ill the field re
ceiving na sive vitamin A dosing anid Ihe
number of loses received per year in order tc,
judge the value of thi.k 1egime at subsequent 
periods of assessimtent. 

Treatment
 
Treatent 
Adequate st udies of thlie optimal dose and sclhedtule ofwith itam in A adr inistration to treat chihlrensevere nia-l intion anil xerop lha nia do 
not appear to have been made. 

A present tlie treatnnt given in sonic hospitalsis to inject 100,000 I.U. of water miscible vitla rin
A each day for several days so thait during thefirst week of treatment 500,000 I.U. or niore isgiven. This may be followed by lower oraldoses of an oil-solution of vitamin A. This 
scieduIe is not inniienations. accord with current recoihea hItliv child of 2 to 3 years of 
age has about 50,000"l1. of vilamin A in theliver; in the above treatnlent ten times that 
11tnt iv, 

Recommendations: There is a need to establish
 
ill a few 
 nut ritioni reliabilitation centers forchilren special research interests concerning
corneaI xerophi t halhr ita. The aiil ot liese wVouMhI 
be to imiprove or contirm current treatnleit.
 
The fillowing suggestions ,rre iade.


1. The optimial treati,1rnl ldose scleduIi,

of vitamini A for the Chi receiving an other
wise adequ rate diet. WVIlO/U.S. AID currentl
 
recoMMieids 
 J treat menit scliedule of 100,000
U. water miscible vitamin A given initra

muscularly iniriediately oi diagnosis followei
by 100,000 1U. 
 (oil) given orally on day two,

and finally 100,000 to 200,000 lU. 
(oil) given

oraiIlly ilepe:ilirg on 
 tile cliild's age irior to
discharge. This schedule should be adopted as arbasis and v,r'iatiIMs kateftlly introducetd to 
ascertain if it can be imri-prcved.

2. The best ways to motivate and infl iencethe riother to continue to provide a suitable diet 
to the chiii after return horne needs further 
study. 
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3. Improved means of utilizing the nutition 
rehabilitation center for educational purposes 

need research. The aim should alvays be to 
provide the needed vitamin A or carotenoid 
vitamin A precursor and protein in an accept-
able, locally available diet which is cheap and 
available enough for the poor to obtain. In each 
geographic location, the best diet that is locally 
available imust be formulated after investigation, 
account being taken of food taboos, prejudices 

and preferences. 
4. Recommended laboratory investigations, 

such as those appearing elsewhere in this report, 
at appro-where appropriate, can be Undertaken 

priate rehabilitation centers. 

Education 
Prevention of avitanminosis A and its conse-

quences is dependent upon wide understanding 
and practice of good nutrition among peoples 
throughout the developing world. EILducatiOl is 

an essential component of any intervention 
procedure and ,aI prograinms of intervention 
should provide oppmortuinities fo," inotivat ing 
people. 

To achieve this goal, there is a major need for 

continuing research in educational methods 

conveying nutritional knowledge in terms 1at 

are meaninglul to tile citLural groups and in 

keeping with their resources. 

Recommendation: Additional research is needed 

on tile design, effectiveness, adaptation and 
evaluoation of educaLional materials tagetid tor 
all levels including the physician, professional 
health worker, COmMLuIlity 0d agriCilltuLral 
worker, formal edLicator anI tIhe general piblic. 

Public Health 
One obviotis long-t erin solItion to telit problema 
of vitamin A\ deficiency and xerophthlatllia is to 
improve th1e health of the population at risk. 
In all Comlllniti's w\heie tile problenl of vita-
mimie A deficiency is ricognizied it is impoitait 
thait generall ptmblic healt In'llaetSml's t' ilnproved. 

The icahltI services iieed to bt' abl' to leect the 
presence of xerophthal in aind vit amin \ tIe-
ficieney ill tile Cominunity; estimate, at least 
rotighily, tile pr'va lenceCOf thie cond itioul; Linift'r-

Stand tilt epidemiology of iixeroph th,lhi,, in 
different ecological zones; 11nd hiamvye personiiel 
able to tetlrtake tlie diagnosis aind treat met 

as well as establish programs of preventive
 
xerophlthalnia.
 
Xe'ropliltliai is most Common aliong tile
 
poorest and Most dived Families who are
 
most diticu It to reath andi who least utilize tile
 
existingI halth and other services availabl'.
 

Research into the public Iwaltlh aspects of
 
xeropht hahlia has teldIed to be neglected and
 

this neglect should be rectitied.
 

Recoin menda t ions:
 
1. Evalat ion ot til effects ot public heahti 

measures on vitai n A nutritonal status. This 
should not be a vitainin A stdly per se, bt 

should0 be one coiponent ot thle public ha Ilt 

program. For ,xample, using auxiliaries, it 
should be possible to ascertain tile eftcct of a 
new system ot heIlt h care delivery or a new 

feeding program on the vitamin A nutritional 
st atuLis Of a coin mulitN'. 

2. Studies of the interreltionship between 

both p a rmsitic and intectious disemses and 
xeroph thahI in i,a shoL uld be uLdertlaken. Such re
search shouId include the reIltionship of dis

eases like measles, iscari asis, gastroenteritis or 

protein-calorie malnutrition on tile absorption 

and uitiliziation of vitamin A an1d the conversion 
ot carotene to vitamin A. 

3. Research on the itt etl ot variouLs diseases 

Onl retinol-biiiding protein ,ndl the rte of vitaI
in i A excretion in chilIdien should be expanded. 

Agriculture 
Since the long,-term solL tion to vitamin A de
ficiencies in iopulI ations Lilt mat ely lepends 
upon people conslllillg aILa IeqtIate quantily 
of vitamin A or pro-vitamin A in their foods, 

together with an otherwise adequa te diet, agri
culture must SUltwiV food soturces of vitamin A. 
It is therefo;e in port oint that consideration be 

given to the p rodluction Of conImotlOditits high in 
vitamin A and carotene 1pro-vitamin A) or the 
Use ot intdigInouis sotiices ot tht'se nutlieruts. 
St'vt',lIIjlIor possiilities 'xist in tils area 
beyond educit ing the popul~Ition to iiicrL'asi its 

omlisUlllpt ionllot I,1k ,rettii leify vt'getables and 

yel low trtlils a id ve'tt,,bles. Within local areas 
thin usuil ly arT several virieties of tile typical 
coinmloditiLS conistiunld in fie diet. These often 

differ significantly ill tlii' level of bioaviilable 
pro-vitanlin, A. Ideiiiiciio anil proiotion of 
tie inost beneici,Il one is d Lisir.'ble step. 
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Recommendations: 

. Tle levels Of ipro-vtaniin A in the locally 
grown vegeables and fruits should be ascer-
rainied and thotse nio.,t ait'plalble and having
the 	 highest (onc(firlt ions should befor (k il ,al ionl. 	 selected 

2. The Ol-IICll 01 1N' ntC V Varieties.V otile existing local lodt '-willi greatlN increas(ed
pro-vitanin \ should be en ,uraged. 

3. Foods similar in I tt\ttire ,iili apl'ear-
atice shoiltl be introduted, thu:s substitutin, 
chstely akin loods ontainina high pro-vitanin 
A content rat ion l or lhose areatly being con-
suied in tile (v.iinitv, 

Combined Approaches 
There is a tendency tor coontries andithose 
tIesigling,,, progiins to chtoose dlllolig several 
alternlives, such as thie massive tlose or fortifi-
cation Iouliicat , anti not to give adequateli) 

consideration to combinations ot 
pirogralnis that 
deal with vitamin A delicitncy. It is also Ire-

tilt that 
Ihdllid is :aCkled indtptenlen tly of Otheri 
tritional and health problems. 

t rtieiilly cst', te probIl&'nil of .eopli-

The Task Force 
believes that there is great ncrit in using sevkr,I] 
interveiitionls siiiiianCousl y and il tryiing to 
solve the piroblem ot vitamin A dicienc y as 
part of a Irograil aimetl at preventirg oi coin-
Itolling other lealhI prtoblCis. 

Recommendations: 
. Restrch in the combined approacles is 

alprolpriate in order to detcrmiine relati,, -l-
ficacy and cost-benefil ratio. [or exaiple, in 
one cotiltry, tIrt'e alternate strategies Ot COii-

trol-tlit' massive dose, tortification of INISG, 

and oillbilittI puiblic health and hiorticUtUre-

are 
being, c irreIntly evaluateld in fotir dif'rentl areas, thui(s aft0rtliig a comparison otf 
lile relative t'ttectiventtss ot e'icli type of pro-

graiii prior to tli tOilltilatOil ot a litional 
Sllt'gy f wiLer (ontril. Such slUdies ti alter-

l,1te Methods slioUtll be re itletd ill Other 
otuntries tsiig tifftertint stratC',its. lit 1Cht,

shotld 0 t'\ciLt' evaItia tion of coiiibiled 
strategies. 

2. Nutritication or tortification prograims i 
which both vita iiin A and iroi or other needed 
I trietils are adtltetl to ia st'lecttd vehiclt, in all 


pit sinltIt a
attem 1 tously to control bti Ii \LtOhiI-
thahn ia and iroil deficit'IIcy aUiit'mia, ieetl to le 
supptol led. 

OTHER RECOMMENDATIONS 

Enzyme Changes in the Cornea 
After many torns of injur lto the cornea cauSed 
I), 111.1rns, "rd e2strulctive I~roteolytic enzy m el s oriOther factors, col lagenase develop. The ulcerat

ilg 	cornea oft the \eroph thal ic rat presentst 	 ihe same pictlre as it contains a more active 
collagenOlytlic systemrn than tile normal cornea. 
It is posSible that the eny/les are released from 
the grarlhcLy..t.s which invah.e the Cornea ahead 
ot 	 the capIillaries. SornC substances, such as 
ElIEA ant N-ac'tylcysttine,, aic known to in
hibit thaes enzymes nt lao be LstI t therapeut ic

'Illy on the burnetd cornea. 
Recommendation: This alreadL active field of 
resea rch deserves furth iinve.stigation directed 
toward possible immetliate local treatment for 
the tilcera ling cornea of eroplhtlialniia. The 
\erOiiltlIalniic rat, or other preferably larger 
ainimal, caii lprovitLC a suitalble Model. 

Conferences 
The Research Task Eorte blieves that it would 
be ustftIl to convente a Il in i-coifierelnce Of tell or 
fewer persons w110 wouli address themselvyes 
to tile biochieiical assessmeiint of vitamin A 
ilutritiOial stattis. liaiers would be reLuestedl 
froiii iarticipalits iprior to tile mleeting and these 
would be tliscussead. 1 hiese papCr, and tile proceetl ings tile Meetig illight bU issued aS an 
IVACG loc 0 ti t and cOtId be iuliIislietl a', a 
series ill soIle jolu rial such as t t .\ Iierical 
JOuiirlal of Clinical Nutrition. The mihi-coifer
ence would also make recommei a tions for 
research in tile area of ti biodhleiical assess
w'ent of vitamin A nutritioial slattis. 

Regional or Care Centers for 
Vitamin A Research 
The designation and suppiort of regional Centers 
iil Asia, Africa iiitl Central and South Anerica 
ai 	 ret-oiiIllIl tlted. TheseUwOUld Iave laboratorv 
fa ilities capable of making the necessary bio
chit'iiical dettrillinations fIor survevs in those 
countries ill tile region thait are not able to 

lLndiertak' these determinati(os themselves. 
These centlers would also be able to provide 
assist,;nct for t lte standardization of liethodol
ogv, ftr training otf personnel in the region and 
to utdertake or assist with research. Library 
facilities ftir each regional center would he 
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desirable. P!aces having resources which might 
serve as regional centers include: n ,'\Asia, the 
Nutrition Research and Ievelopnilent Center 
at Bogor in Indonesia and the Nutrition Re-
search Center at I lvderabad in India; in I atin 
America, at INCAI inGtiaemala; and in the 
M iddle East, at NANIRL-3 in Cairo. No s.,uildlt 
site is currently availah in Afrit a SOttlih of the 
Sahara, but One SlOUld 1t eStahlihjhtld. 

Reference or Information Center 
It is recommended that IVACG eStahlisl a ret-
erence or intormation center. This would seru 
as a depository for \AC(; maaft'riA.airlv 
modest facilities 'OUtld he required hutt shou1d 
include one room tor hi'nisng do(eilints it'

lating to vitamin \ delitieney ind \tu Ph-
thaliia, as wt'll as a librarian aInd slupport lItrti 
staff whose work wouIlId he s1uperVised Irv a 
senior stall member or person inohv'd in the 
work of IVACL. Such a reLerence Oi do(Iimen-
tation center coulI be set up hI'contratt With 

All) or some other donor ageny'. It i Ilt iV 
established inone ot the Aieiln, organ i/ations 
Or ' Vtwhith haVe nlld'rsl, in IV C( 
or ill 0 stiiithl' iiiVer,itV. lIt' O1t' LiVe would 
h, ottha in ont, plate: ia a Ihrirv111lte 
rtlrvant to Itl ietid, of l\'..\t( ; Imii't',"antl 
o l ai/ iouw 1i1 li upl 't do, Ulllt'lltatlionIMl 
of rTsedl h Of elc.vint (to 'IVA( ;:I I thttails of 
thl'- tilei le(nt e ,tV illdev rl,, ',ii offifiu'- t'\' 
coun~ii e,; tal a sv,, il whith tould rtrie ve, 
cttp1 ,int ,-,si to I\'.\C( and,_1i iit'imliers, 

lit' OL 

related to \Italin \ dt'iit WH'. 
lis itt' miiit'Iitli 11iid (' hfi 
Ii rIt 'c w. hettyt' .th t -tth a 

worktrs in ttuitiiti,-(t,\etOtjHi' iiiteriil, 

t l'ti,(i.nt 

pl oreot llt would ht lit a aof vi
l iotii ,appllietl rt'stiili ii thit' area tt \'ita1l1i11 A'dc'lirmliv. 

Cisiderrfion should ht tohegiveln hous.ing the 
Secret'lariall I\'. intht' same location as 
the rtlt, enter. 
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V.
 
RECOMMENDATIONS OF IVACG
 
CONCERNING RESEARCH AND
 

DEVELOPMENT NEEDS__ 

March 23-25, 1976
 

Port-au-Prince, Hlaiti
 



RECOMMENDATIONS 

1.A permanent Secretariat shoMld be Set up as soon as possible in conjunction with an informalion clearing house on vitanin A. The function of the Secretariat would be to receive and distribtle infoirmition on vitamin A, to schedule and develop reports derived trom discussions of IVACGor subcollnlitcis and to maintain liaison with other groups interested in vitamin A and dolor 
agen ci es. 

2. A reference laboratory tor vitamnin A analysis should be established. [his laboratory wouldno hav( to b (reaied it' tt0') but should be part of a nutritional facility having expertise in vitarninA ainalysis. It could, on occasion, he utilized for analysis :)f samples derived from assessment
programs, bli
ut more importantly, it would serve to standardize the analytical proceilures andprogratms ot analysis of cooperating laboratories. 
3. A roster ot individltls hlaving expertise in different areas of vitamin A progranning should beconlpild. It is rt 
tLlniZed that it rimy be necessary to train addit ional personnel, especially in the
clinical aispects ot vitamin l eticienlcv, ispart of the development of this bank of talent.IProijct,1. sLshould he (estllieud to dlevelop better methodology for the deterruination of vitaminA prectursors, prtiii ul,trl V in tood-,tS-Consurloed. lhis would also involve tlie dletrmination of provitamin A invatrtits agritultiral comnodities now available in local areas.
5. Ioevelopminl of a project to sttridtrd ize rne! lus for collect ing anil storing tissues in preparationfor vitaminh A assay. A rtinol-binding investigation should determine whether measurement of
retinol and RIMP and/or vitaminh 
 A:Rl3lP ratios would be hielpful in determining the viiarmin Anutriture ot ,r population.Supporlt should be considered for studies better to define and qiuntanitatethe ixireted ietabolities of vitniin A to determine whether or not they may serve as a useful basis

for nteasuring vilarnin A. 
o. W~ork should hi supporteUd on the physiology of vision to determine whether measurementsof vistal phenomena such as night blindness may be useful in early detection of vitamin A
 

de::iciency.
 
7. Research and Utilizttion of stainirig techniques to determine xerosis conjunctivae should be 

supported.
 
8.Work should be supported to define whetiher taste impairment and color discrimination resultfrom vitamin A deficiency and, it so, whether the impairments may be useful symptoms of human


vitanin A deficiency.

0. Additional sttdihs should be supported 1o determine which foods for various populations aresuitable for nutriiicattion with vitamin A. Vitamin A preparations to be added to foods at home

should be iield tested. 
10. Because of thi concern abott the efficacy of intermittent high level dosing of vitamin A, furtherrisearch is jiustiiied to i,rovide a better understanding of the absorption, storage, transportation andexcretion ot vitamin A supplied in Ihis manner.
 
I1.All intervention programs shouli have a built-in evaluation mechanism at the outset of
planning. To achieve this, it is recomiended that this evaluation expertise, insofar as possible, bedrawn from national resources. Dutplicat ions of evaluations already tested should be avoided.12. It is recoInriieneiLe that two distinct phases of evaluation processes be identified: an intensiveinitial evaluation and an ongoing monitoring process. No program should be undertaken which doesnot incorporate some informative degree of evahlation. Minimal, low cost, critical indicators should 

be used to evaluate the effect iveness of programs.13. Recognizing the impracticality of building regional research centers devoted entirely to vitaminA within the existing nutritional frariework, it is recommended that encouragement be given toestablishing groups or sections within existing institutes or centers to deal specifically with theproblem of vitamin A nutiriture. 



Participants in tile IVACG meeting held March23-25, 1976, Port-au-Prince, 
Haiti, at which time these guidelines were reviewed and approved. 
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William J. Da'rby, The Nutrition FoundaLion, U.S.A. 
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James A. Olson, Iowa State Universiy, U.S.A.
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Susan1'. PettiSS, Ailerican Foundtatiol for Overseas Blind, U.S.A. 
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Alfred Sommer, Johns Hopkins University, U.S.A.
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